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INFLAMMATION. — Under  the  term  iuflannnalirm  may 
be  uuil(  rsiDDil  the  elianges  which  take  place  iu  a  tissue 
ou  the  receipt  of  aa  injury,  iucludiug  not  only  those  im- 
meciialely  produced  by  the  injurious  agent  acting  directly 
on  the  tissues  but  also  the  more  remote  changes.  Such 
a  definition  strietlj-  carried  out  would  include  the  special 
pathology  of  organs,  because  in  every  organ  the  process 
may  be  nioditietl  by  variations  iu  structure  and  function. 
It  would  include  the  study  of  all  injurious  agents,  and 
among  them  the  bacteria  and  the  changes  which  these 
severally  may  produce.  Even  malformations  would  not 
be  excluded  because  most  of  these  are  due  to  injurious 
conditions  or  agents,  acting  on  the  embryo  and  influenc- 
ing or  preventing  development.  Tumors  might  |iossibly 
not  come  within  the  meaning  of  the  word,  though  even 
here  there  is  a  possibility  that  the  growths  may  be  re- 
ferred in  part  to  the  action  of  injurious  agents  acting  on 
the  tissues  of  the  embryo  or  the  adult.  In  fact  all  path- 
ology is  but  a  study  of  injuriousagentsor  conditions  and 
their  effects.  There  are  so  many  conditions  produced  by 
injury  and  some  of  them  are  so  complicated  that  it  has 
been  proposed  to  exclude  auv  ^vord  descriptive  of  the 
whole  and  to  consider  the  different  conditions  separately. 
In  this  article  I  shall  attempt  to  give  a  general  descriji- 
tion  of  the  most  common  conditions  whicli  are  produced 
by  injury.  These  conditions  are  so  modified  by  the  char- 
acter of  the  injurious  agent,  the  struetiu'e  of  the  tissue  it 
acts  U]ion,  and  the  greater  or  less  resistance  of  the  indi- 
vidual, that  a  general  description  certainly  cannot  fit  all 
cases,  and  it  may  not  be  true  in  its  entirety  iu  even  a 
single  instance.  With  the  extension  of  our  knowledge 
of  jjathological  processes,  or  rather  with  the  substitution 
of  knowledge  for  conjecture,  the  difficulty  of  general  de- 
scription increases.  Even  in  the  experimental  study  of 
injuries,  when  all  the  conditions  can  be  controlled  to  a 
great  extent,  it  is  difficult  to  produce  exactly  the  same 
lesion,  in  the  same  tissues,  under  apparently  the  same 
conditions. 

When  a  tissue  is  placed  under  the  action  of  abnormal 
conditions  it  undergoes  injury  and  probably  in  all  cases 
structural  alterations  are  produced  iu  it.  In  some  cases 
these  structural  alterations  are  easily  recognized  and  come 
under  tlie  head  of  the  various  degenerations.  In  other 
cases  we  must  assume  the  alteration  from  the  change  in 
function  which  follows.  There  is  a  very  different  degree 
of  vulnerability  iu  the  different  tissues  of  the  body,  and 
some  may  be  destroyed  by  causes  which  produce  no  effect 
upon  others. 

It  is  very  rare  that  single  elements  in  a  tissue  are  alone 
affected  by  the  injurious  agent,  though  in  a  complex  tis- 
sue the  different  elements  may  liave  different  degrees  of 
vulneralMlity,  and  the  injurious  effects  are  then  more 
marked  in  some  elements  than  in  others.  We  usually 
find  changes  in  all  the  constituents  of  a  tissue,  some  of 
which  may  be  due  to  the  action  of  the  primary  cause, 
while  others  are  secondary  and  due  to  the  changes  whicli 
the  acting  cause  has  produced.  Any  injury  to  a  tissue 
must  influence  its  nutrition,  and  so  intimate  is  the  asso- 
ciation between  the  circulation  and  the  nutrition  of  a  part 
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that  any  influence  affecting  the  nutrition  will  produce 
changes  in  the  character  of  the  circulation.  The  vessels 
in  a  tissue  may  be  immediately  influenced  by  the  primary 
action  of  the  injurious  agent,  but  the  influence  of  this 
agent  extends  far  beyond  this.  In  non-vascular  tissues 
which  are  nourished  solely  by  lymphatic  channels,  the 
vessels  from  which  the  ni>urishing  lymi)h  passages  are 
sui)plie<l  show  changes  of  the  .Siime  character  as  the  ves- 
sels which  are  supposed  to  be  immediately  affected  by 
file  injury.  Iu  some  cases  we  are  not  able  to  see  in  Avluit 
way  this  influence  extends  to  the  vessels.  The  only  way 
in  wJiieh  it  is  possilile  to  study  the  effect  of  injurious 
agents  on  the  cells  alone  is  in  the  unicellular  organisms. 
Few  of  the  changes  which  we  see  in  these  organisms 
have  an}'  analogy  with  those  seen  in  liigher  animals. 
The  power  of  regeneration  of  the  protoplasm  is  infinitely 
greater,  and  the  single  cell  can  perform  all  the  functions 
which  iu  higher  animals  are  relegated  to  a  great  many 
tissues  and  cells. 

In  most  tissues  of  the  body  and  in  most  situations  the 
injury  is  followed  by  certain  changes  which  are  partly 
subjective  and  i>artly  objective,  and  the  more  conspic- 
uous of  these  have  been  singled  out  and  regarded  as  the 
cardinal  symptoms  or  signs  of  inflannnation.  These  are 
heat,  redness,  swelling,  and  pain.  The  presence  of  these 
signs  and  their  degree,  as  a  whole  or  considered  singly, 
depend  upon  a  great  many  factors.  Increased  heat  iu 
the  area  affected,  which  is  such  an  important  sequence 
of  an  injury  on  the  external  surface  of  the  body,  will  be 
entirel}-  absent  in  an  internal  organ.  Redness  will  be 
absent  in  a  non-vascular  tissue,  and  even  in  a  vascular 
organ  the  part  most  affected  bj'  the  injiu-y  may  often  be 
recognized  by  its  pallor.  The  degree  of  swelling  will  ^ 
depend  upon  the  character  of  the  tissue,  and  its  greater  ' 
or  less  capacity  for  distention ;  it  may  be  absent,  or  be 
present  to  a  greater  degree  in  an  ailjoiniug  tissue  which 
was  not  immediatel.y  affected  by  the  injury-.  Pain  is  a 
wholly  subjective  phenomenon  and  its  presence  and  in- 
tensity depend  not  only  upon  the  character  of  the  tissue 
whicli  is  affected  but  also  upon  tin-  individtial. 

These  phenomena  can  best  be  studied  by  producing 
varying  degrees  of  injury  iu  some  vascular  tissue  whicli 
is  capable  of  continuous  observation.  The  ear  of  an  al- 
bino rabbit  is  admirably  adapted  for  this  purpose.  The 
whole  series  of  changes  may  be  produced  by  immersing 
the  ear  in  water  of  .53°  C.  for  three  minutes.  By  vary- 
ing the  duration  of  immersion  or  the  temperature  of  the 
water  any  degree  of  injury  up  to  eonijilete  destruction 
of  the  tissue  may  be  produced.  Variations  of  a  degree 
in  the  temperature  of  the  water  will  have  a  marked  differ- 
ence in  the  result.  At  the  beginning  of  the  immersion 
close  observation  may  show  a  slight  pallor  of  the  eai 
which  soon  gives  place  to  redness.  The  redness  is  per- 
ceptible on  withdrawing  the  ear  from  the  water,  and  it 
gradually  increases:  even  in  the  beginning  it  exceeds  the 
redness  produced  by  the  ph}'siological  vascular  dilatation. 
Arteries  and  veins  are  dilated  as  compared  with  the  nor- 
mal ear  and  the  homogeneous  redness  shows  the  dilatation 
of  the  capillaries.     The  red  has  a  bright,  almost  arterial 
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color  in  tho  beginning,  but  Ibis  in  a  few  bours  gives 
place  to  11  dusky  red  "color.  If  the  inimersiou  has  ex- 
tended to  only  the  upper  half  of  the  ear,  the  general  in- 
tense redness  "will  extend  slightly  beyond  the  area  of  im- 
mersion; but  the  dilatation  of"  the  large  vessels,  both 
arteries  and  veins,  will  be  seen  in  the  lower  half  of  the 
ear.  On  taking  hold  of  the  two  ears  increased  pulsation 
can  be  felt  in  the  injured  ear,  ami  on  noting  the  temper- 
ature of  the  injured  ear  it  will  be  found  from  1°  to  3'  C. 
wanner  than  tlie  normal.  In  addition  to  the  general 
dill'use  redness  there  may  appear  small,  intensely  red  foci 
which,  ludike  the  diifuse  redness,  cannot  be  made  to  dis- 
appear on  pressure.  Another  very  striking  phenomenon 
is  that  the  periodic  flushing  of  the  ear  due  to  the  alternate 
contracti(m  and  dilatation  of  the  arteries  is  ab.sent  in  the 
injured  ear:  the  redness  is  continuous.  It  is  perfectly 
evident  from  this  that  immediately  following  the  injury 
there  is  dilatation  of  the  arteries,  and  more  blood  is 
brought  to  the  ear  and  more  tlows  through  it  and  is  dis- 
charged by  the  dilated  veins.  The  increased  rapidity  of 
flow  is  .shown  in  the  bright  color  approaching  that  of 
arterial  lilood,  and  in  the  increased  temperature,  the 
blood  in  the  rajiid  circulation  losing  neither  its  oxygen 
nor  its  heat.  The  small  red  foci  mark  minute  blood  ex- 
travasations in  the  tissue.  If  the  experimenter  expose 
his  hand  to  water  of  the  same  temperature  the  same 
phenomenon  will  be  observed.  By  allowing  the  hand  to 
remain  in  the  water  for  periods  varying  from  a  few  mo- 
ments to  one  sufticientl}'  long  to  induce  distinct  pain, 
different  degrees  of  hypersemia  will  be  produced.  It  is 
temporary  if  the  immersion  has  been  short,  or  may  con- 
tinue for  some  hours  if  the  immersion  has  been  for  a 
longer  time.  There  is  also  a  sensation  of  increased 
warmth  and  of  increased  fulness  and  tension  in  the  hand. 
Continued  observation  of  the  ear  shows  another  change 
which  develops  more  slowly  than  the  redness;  the  ear 
becomes  swollen.  The  swelling  begins  to  appear  a  few 
hours  after  the  immersion  and  increases  in  degree  up  to 
twelve  hours  or  longer,  dependent  upcm  the  degree  of 
the  injur\- ;  it  finallj'  becomes  so  great  that  the  animal  is 
no  longer  able  to  keep  the  ear  erect.  There  is  a  general 
diffuse  swelling  and  on  the  inner  surface  of  the  ear  are 
seen  small  blebs  filled  with  a  fluid  which  has  come  from 
the  tissue  and  pushed  u])  the  horny  layer  of  the  epider- 
mis before  it.  These  blebs  often  rupture,  and  crusts  are 
found  on  the  surface  due  to  the  drying  of  their  contents. 
With  this  swelling  of  the  tissue  there  is  evidentl_y  pain, 
for  the  animal  shows  imeasiuess  when  the  ear  is  handled 
and  avoids  contact  with  surrounding  objects. 

The  actual  condition  of  the  tissue  may  be  seen  on  mi- 
croscopical examination.  Small  pieces  of  the  tissue  can 
be  cut  out  and  instantly  killed  bj'  i)lacing  them  in  corro- 
sive sublimate  or  in  Zenker's  fluid.  The  normal  ear 
shows  in  the  middle  a  thin  lamella  of  hyaline  cartilage 
■with  a  thin  perichondrium  on  each  side  of  this.  In  the 
lower  part  of  the  ear  there  is  a  thin  layer  of  striated  mus- 
cle. Then  comes  on  each  side  a  layer  of  fibrous  tissue 
which  is  thicker  on  the  outside  of  the  ear,  and  in  this  the 
hairs  and  their  glandularappendages  are  embedded.  On 
the  inside  of  the  ear  the  hairs  are  small  and  lew  in  num- 
ber and  there  are  a  few  small  glands  not  connected  with 
the  hairs.  Twelve  hours  after  the  immersion  the  .section 
may  be  twice  as  thick  as  the  normal,  or  more.  The  thick- 
ness is  most  marked  on  the  outside  of  the  ear  and  is  due 
to  swelling  of  the  connective  tissue.  The  fibres  in  this 
are  separated  and  often  some  granular  coagtduiu  is  seen 
between  them.  A  nuich  greater  nimiber  of  cells  is  found 
in  the  tissue.  The  cells  are  most  nmuerous  on  the  inside 
of  the  ear,  and  on  both  sides  are  chiefly  collected  be- 
neath th(-  ejiidermis.  Numliers  of  them  will  also  be  found 
within  the  small  blebs  on  the  inner  surface.  The  vessels 
are  dilated  and  tilled  with  blood.  Th('  capillaries  in  sec- 
tions are  made  out  with  some  ditficulty,  and  only  in  the 
tissue  close  beneath  the  epidermis.  The  larger'  vessels 
are  adjacent  to  the  cartilage  and  on  the  outer  side.  Not 
only  are  the  art('ries  and  veins  dilated,  but  also  all  tlu^ 
large  lymjihatics,  which  arc  made  out  with  difliculty  in 
the  normal  ear,  are  enormously  dilated  and  may  be  double 


the  size  of  the  large  veins.  They  usually  contain  some 
granular  coagulated  material  and  a  variable  number  of 
cells. 

The  ear  is  not  the  most  suitable  tissue  for  the  observa- 
tion and  stud}'  of  the  finer  details  and  progress  of  the 
changes,  owing  to  the  difficulty  of  the  examination  of 
the  vessels.  The  gradual  develoimient  of  the  vascular 
phenomena  may  best  be  followed  in  the  mesentery  of  the 
frog.  In  acurarized  male  the  abdomen  should  be  opened 
on  the  left  side,  a  loop  of  the  intestine  withdrawn,  and 
the  mesentery  exposed  under  the  microscope  on  a  suit- 
able carrier.  Care  must  be  taken  to  keep  the  tissue 
moistened  with  salt  solution  and  in  as  natural  a  condition 
as  possible.  Stretching  or  twisting  must  be  avoided  as 
this  will  easily  interrupt  the  circulation  in  the  thin-walled 
veins.  It  is  not  necessary  to  injure  the  tissue  in  any  way, 
for  the  necessary  manipulation  for  exposing  the  part  and 
keeping  it  outside  the  body  inflicts  sufbcieut  injury  to 
produce  all  the  jihenomena.  It  is  probably  impossible  to- 
observe  a  normal  circulation  in  a  mesentery  so  treated,  as 
hyperjfimia  to  a  certain  degree  immediately  follows  the 
exposure  and  handling  of  the  intestine.  As  seen  under 
the  microscope,  there  is  a  graduallv  increasing  dilatation 
of  the  arteries  with  a  more  rapid  liow  in  all  the  vessels. 
The  axial  and  plasma  zone  in  the  large  vessels  is  very 
evident,  and  the  flow  in  the  capillaries  may  be  so  rapi"d 
that  it  is  difficult  to  distinguish  the  single  corpuscles. 
The  red  corpuscles  in  the  larger  vessels  form  a  red  core- 
in  the  centre  and  the  white  corpuscles  roll  along  in  the 
clear  space  outside  of  this.  The  dilatation  of  the  vessels, 
with  increased  rapidity  of  flow,  lasts  a  variable  length  of 
time,  depending  upon  the  care  which  has  been  exercised 
in  exposing  the  mesenter}'.  All  of  the  phenomena  de- 
velop more  slowly  and  are  more  easily  studied  the  greater 
the  care  taken  to  avoid  injury. 

In  a  short  while  the  condition  changes ;  the  dilatation 
of  the  vessels  continues,  but  the  rate  of  flow  in  all  of 
them  is  diminished.  It  is  also  seen,  and  this  is  a  point 
which  is  often  lost  sight  of,  that  the  relative  number  of 
white  corpuscles  in  the  vessels  is  increased.  Despite  the 
dilatation  of  the  vessels  the  rate  of  flow  is  diminished,  the 
axial  zone  disappears,  and  the  corpuscles  fill  the  vessels. 
The  white  corpuscles,  however,  retain  their  position  in 
the  periphery  of  the  stream  and  accumulate  in  such  num- 
bers that  the  inner  wall  of  the  vessel  becomes  paved  with 
them.  All  the  corpuscles  pass  along  more  slowl}',  but 
the  white  corpuscles  much  more  slowly  than  the  red,  so 
tliat  more  accumulate  in  the  vessels.  As  the  process  ad- 
vances, many  of  the  white  corpuscles  remain  stationary 
and  while  attached  to  the  wall  undergo  amoeboid  move- 
ments. Some  after  remaining  for  a  time  are  rolled  away 
by  the  stream,  others  become  permanently  fixed.  Al- 
though this  accumulation  of  leucocytes  is  more  marked 
in  the  veins  it  takes  place  to  some  extent  in  the  capillaries- 
also.  Very  many  more  are  now  seen  in  these  vessels  than 
at  the  beginning  of  the  experiment.  If  certain  of  the 
amoeboid  leucocytes  attached  to  the  veins  are  watched 
they  may  be  seen  to  pass  through  the  wall  of  the  vessel 
into  the  tissue  outside.  A  small  protoplasmic  protrusion 
is  first  seen  outside  the  vessel  opposite  the  point  of  at- 
tachment of  the  cell,  and  this  graduall.y  increases  in  ,size, 
while  the  part  inside  diminishes,  until  the  whole  corpus- 
cle has  passed  without.  (Plate  XXXIV.,  Fig.  5.)  Out.side 
the  vessel  the  active  amceboid  movements  continvie  and 
the  corpuscle  creeps  of  its  own  motion  through  the  tissue, 
although  it  may  also  be  seen  to  be  moved  passively.  This 
process  of  emigration  takes  place  now  with  such  rapidit_v 
that  the  vessel  is  soon  surroimded  by  leucocytes  which 
have  passed  out.  It  takes  place  chiefly  in  the  veins  and 
to  a  much  less  extent  in  the  capillaries.  It  is  generally 
considered  that  it  does  not  take  ]ilace  from  the  arteries  at 
all,  but  I  have  many  times  found  the  mural  arraugemcntof 
leucocytes  and  active  emigration  in  comparatively  large 
arteries  with  thick  muscular  walls,  although  I  have  never 
.seen  it  in  the  small  arteries  which  immediately  supply  the 
capillaiics.  It  cannot  be  seen  to  take  place  in  the  arteries 
of  the  frog's  mesentery  on  direct  observation  of  the  circu- 
lation, nor  have  I  ever  seen  any  indications  of  it  in  prejTar 
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rations  of  the  rabbit's  meseutery  made  at  varying  inter\als 
after  injuries  produced  in  a  number  of  ways.  All  tliis 
time  tlie  circulation  lias  become  progressively  slower,  and 
finally  in  places,  and  in  the  vessels  which  are  distributed 
to  the  meseutery  itself,  it  maj'  cease.  The  vessels  now 
become  packed  with  corpuscles  and  a  to-aud-fro  move- 
ment is  often  seen  in  them.  The  corpuscles  themselves 
seem  to  lose  their  outlines  and  form  a  solid  mass  in.side 
the  vessels,  while  the  white  corpuscles  are  passing 
through,  and  usually  some  time  after  this  has  begun,  the 
red  coriHiscles  also  pass  through.  This  process  is  much 
more  difficult  to  follow,  but  single  corpuscles  ma}'  occa- 
sionally be  seen  in  the  act  of  emigrating.-  It  may  take 
place  from  vessels  in  which  the  circulation  has  ceased, 
and  in  some  cases  numbers  pass  through  at  a  single  spot. 
When  the  single  corpuscles  pass  through  the  process 
seems  to  take  place  very  much  in  thi'  same  way  as  in  the 
emigration  of  the  white.  A  small  thin  point  first  protrudes 
through  the  wall  and  the  rest  of  the  corpuscle  follows. 

The  same  .series  of  changes  which  take  place  in  the 
mesentery  of  the  frog  can  be  seen  in  the  mesentery  of  the 
mammal,  although  here  a  complicated  apparatus  is  neces- 
sary in  order  that  the  mesentery  maj'  be  observed  under 
conditions  approaching  the  normal.  An  excellent  way 
is  to  kill  animals  at  various  times,  from  minutes  to  hours, 
after  injury  to  the  mesentery  bj-  the  injection  of  irritating 
substances,  and  then  to  make  microscopic  preparations 
of  the  mesentery.  The  tissue  can  be  instantly  killed  and 
hardened,  and  the  actual  conditions  thus  studied  much 
better  than  during  life.  The  different  pictures  of  the 
process  which  are  given  in  th'S  way  are  extremely  sat- 
isfactory. All  the  details  of  emign.tion  and  diapedesis 
can  be  studied,  all  the  varieties  of  leucocytes  can  be 
differentiated,  and  the  part  each  plays  can  be  determined. 
(Plate  XXXIV.,  Figs.  1,  2,  5.) 

For  the  study  of  changes  which  take  place  in  non-vas- 
cular tissues  the  cornea  may  be  chosen.  The  literature 
of  acute  inflanunation  of  the  cornea  is  enormous.  It  has 
been  the  battlefield  on  which  the  conflict  as  to  the  char- 
acter and  origin  of  the  cells  which  appear  in  the  tissues 
in  acute  inflammation  has  been  fought.  The  accessibility 
of  the  tissue  and  its  simplicity  admirably  adapt  it  for 
this  study.  The  cornea  is  covered  with  the  conjunctival 
epithelium.  Its  tissue  is  composed  of  straight  fibres  of 
white  fibrous  tissue  which  lie  in  planes,  all  the  fibres  of 
the  same  plane  being  parallel.  Between  the  fibres  there 
is  a  cement  substance  which  stains  brown  with  nitrate  of 
silver.  The  cells  of  the  cornea,  connective-tissue  cells, 
are  much  branched,  flattened  antero-posteriorly,  and  lie 
in  spaces  of  the  same  shape  between  the  fibres.  All  the 
spaces  open  into  one  another  and  constitute  a  series  of 
channels  through  the  tissue  which  communicate  with  the 
lymphatics  and  l3'mph  spaces  in  the  surrounding  parts. 
There  is  also  a  series  of  more  definite  lymphatic  channels 
around  the  nerves  which  communicate  with  the  cell 
spaces. 

When  the  corneal  tissue  is  injured  to  a  sufficient  degree 
great  numbers  of  new  cells  are  found  in  it.  The  charac- 
ter and  origin  of  these  new  cells  were  long  in  dispute,  but 
it  may  now  be  regarded  as  certainly  established  that  in 
the  early  phases  of  the  process  these  new  cells  are  leuco- 
c}'tes  which  come  from  the  b'ood  by  emigration  and 
make  their  way  into  the  tissue.  If  the  centre  of  the 
cornea  has  been  injured  either  by  cauterization  or  by  in- 
oculation with  any  one  of  a  number  of  bacteria,  the  cells 
will  be  found  in  the  lymph  spaces  of  the  periphery  and 
also  around  the  central  injury.  In  the  latter  place  a 
gieat  many  of  them  come  from  the  conjunctival  secre- 
tion, which  after  injury  to  the  cornea  contains  numbers 
of  leucocytes.  If  flat  sections  of  the  surrounding  sclera 
be  made,  the  same  changes  which  we  have  seen  to  take 
place  in  the  mesentery  will  be  observed.  It  is  necessary, 
however,  for  the  injuiy  to  be  of  a  certain  degree,  and 
those  injuries  in  which  the  tissue  is  torn  are  more  apt  to 
be  followed  by  the  typical  phenomena.  Very  slight  in- 
juries affecting  only  the  conjunctival  surface,  or  even 
extending  to  the  corneal  lamellfe  immediately  below  this, 
need  not   produce  any  but   the  slightest  inflammatory 


lesions  in  the  cornea  proper.  The  leucocytes  may  be  en- 
tirely absent. 

It  is  onl}'  within  comparatively  recent  years  that  we 
have  been  able  to  recognize  definitely  the  varieties  of 
leucocytes  and  the  part  which  they  severally  play  in  in- 
flammation. The  distinctions  are  made  in  part  "on  the 
morphology  of  the  nucleus  and  in  part  on  the  character 
of  the  granules  contained  in  the  protoplasm.  In  the 
blood  of  the  rabbit  the  following  varieties  of  leucocytes 
are  found,  following  the  classification  of  Brinckeilioff : 
Amphophiles,  40  to  50  per  cent.  ;  lymphocytes.  40  to  50 
per  cent. ;  large  mononuclears,  5  per  cent.  ;  mast  cells,  4 
percent.;  eosinophiles,  1  percent.  The  main  difference 
in  the  blood  of  the  rabbit,  as  compared  with  that  of  man, 
is  the  greater  relative  number  of  lymphocytes  in  the  rab- 
bit's blood.  The  amphophiles  in  the  rabbit  correspond 
in  all  respects  save  the  character  of  the  granulation  with 
the  neutrophiles  or  polynuclear  leucocytes  in  man.  The 
granules  of  the  amphophiles  in  tlie  rabbit  stain  with 
eosin,  but  not  so  intcnsel}-  as  the  eosinophiles,  and  they 
are  much  smaller.  We  shall  refer  to  these  cells  in  the 
rabbit  as  amphophiles  and  in  man  as  neutrophiles.  The 
granules  are  verj-  much  more  evident  in  the  amphophiles 
of  the  rabbit  than  in  the  neutrophiles  of  man. 

The  leucocytes  which  most  concern  us  are  the  ampho- 
philes or  neutrophiles.  These  usualh' constitute  the  raa- 
joritj-  of  the  leucocytes  in  the  exudation  and  in  some  cases 
they  may  be  the  onlj'  ones  found.  (Plate  XXXIV.,  Fig. 
3.)  They  are  the  first  cells  to  appear  in  the  inflamed  cornea, 
and  when  the  injury  is  produced  by  a  chemical  agent,  no 
other  cells  are  found  in  the  first  eighteen  hours.  They  are 
actively  amoeboid  and  may  be  found  in  the  tissue  a  con- 
siderable distance  from  the  vessel  from  which  they  emi- 
grated. They  can  be  easily  recognized  both  in  the  tissues 
and  in  the  vessels  and  there  is  less  doubt  concerning  them 
than  in  regard  to  any  other  of  the  leucocytes.  There  is  very 
much  more  doubt  regarding  the  mononuclear  leucocj'te. 
The  amphophile  leucocyte  of  the  rabbit  or  the  neutro- 
phile  of  man  may  be  regarded  as  almost  the  most  distinc- 
tive cell  in  the  body.  It  originates  in  the  bone  marrow, 
and  when  once  formed  it  is  not  certain  that  it  undergoes 
an}'  liut  degenerative  changes.  We  recognize  other  cells 
in  part  by  their  morphology,  in  part  by  their  situation 
and  relations  with  the  tissue,  but  the  amphophile  leuco- 
cyte is  characteristic  in  all  situations.  When  it  is  found 
in  the  tissues  under  either  normal  or  pathological  condi- 
tions, we  know  it  has  been  brought  there  by  the  blood 
and  has  reached  its  present  location  by  emigration  from 
the  blood-vessels.  The  mononuclear  leucocytes  are  much 
less  well  known,  and  their  morphological  characteristics 
are  less  marked.  They  are  found  in  the  blood  in  much 
smaller  numbers  and  they  certainly  may  be  formed  in  a 
number  of  places.  The  general  tendency  seems  to  be  to 
regard  them  as  endothelial  in  origin  and  as  such  they 
may  be  formed  in  any  tissue  possessing  endothelium, 
and  there  is  scarcely  any  tissue  in  the  body  in  which 
endothelium  does  not  exist.  Their  numbers  in  the  blood 
are  not  subject  to  the  variation  which  characterizes  the 
other  cells.  In  the  inflamed  tissues  we  know  that  they 
certainly  in  part  come  from  the  blood  and  in  hardened 
preparations  they  may  be  found  in  the  act  of  emigration, 
but  it  is  infinitely  more  difficult  to  see  this  than  it  is  in  the 
case  of  the  polynuclear  leucocytes.  They  are  usually 
present  in  small  numbers,  certainly  in  much  smaller  num- 
l)ers  than  the  other  leucocytes,  but  in  rare  cases  they  may 
constitute  the  great  mass  of  cells  in  the  exudation.  I 
have  seen  cases  of  pneumonia  in  which  all  the  cells  in  thi 
alveoli  were  of  this  type.  It  is  difficult,  however,  to  dis- 
tinguish them  from  the  cells  derived  from  jiro  life  ration 
of  certain  of  the  epithelial  tissues,  notably  the-epithelium 
lining  the  alveoli  of  the  lung  and  the  kidney  epithe- 
lium. In  the  cornea  I  have  never  found  them  in  any  num- 
ber until  twenty-four  luiurs  after  the  injury  and  chiefly 
around  the  periphery.  They  are  much  less  actively  amoe- 
boid than  the  polynuclear  leucocytes.  The  .same  thing  is 
true  of  the  inflamed  mesentery.  In  no  experimental  in- 
flammation are  they  found  in  such  great  numbers  as  they 
are  occasionally  found  in  man.     These  cells  can  easily 


lullaiiiiiialloii. 
luflaiiiuiutiou. 


REFEREIsCE  HA^'DBOOK   OF  THE  MEDICAL  SCIENCES. 


be  distineuished  from  tlie  other  varieties  of  leucocytes 
by  the  ehaiactcr  of  tlie  nucleus  aud  protoplasm.  The 
nucleus  is  in  a  single  mass  and  varies  iu  shape,  being  in 
dilTereut  cases  round,  oblong,  or  curved.  It  may  have  a 
horseshoe  shape  with  a  ceutnd  constriction,  but  is  never 
sejiaralcd  into  the  clumps  which  are  .so  characteristic  of 
tlic  piilynuclcar  leucocyte.  It  stains  less  intensely,  and 
the  chromatin  is  in  small  masses.  The  protoplasm  is 
homogenecms  or  very  finely  graiudar  and  there  is  no  well- 
detined  cell  membrane.  It  seems  certain  that  all  of  these 
cells  which  are  found  in  the  cornea  reach  there  from  with- 
out, but  it  is  not  certain  that  they  are  all  due  to  emigra- 
tion. In  tissues  of  more  complicated  structure  it  is  prob- 
able that  they  are,  in  jiart  at  least,  formed  from  the 
endothelium  of  the  blood  and  lymphatic  vessels.  I  have 
seen  in  diphtheria  the  sinuses  of  a  lymph  node  filled  with 
lliese  cells  and  have  traced  their  origin  to  the  lining  en- 
dothelium. 

Along  with  these  cells  and  a  little  later  other  cells  begin 
to  appwir  in  the  inflamed  area.  These  are  the  lymphoid 
cells.  They  are  easih'  distinguished  from  the  other  varie- 
ties by  their  small  size  and  their  relatively  large  and 
brightly  stained  nucleus.  It  is  also  very  difficult  to  ex- 
plain the  origin  of  these.  In  the  cornea  they  are  never 
jjresent  in  any  considerable  numbers,  and  then  only 
around  the  outer  edge,  but  they  are  found  in  very  great 
numbers  in  the  suiToundiug  tissue.  They  are  feebly 
amoeboid  and  their  presence  in  t'le  tissue  is  to  be  ac- 
<-ounted  for  rather  by  their  being  conveyed  passively  in 
t!ie  lymph  stream  than  by  their  own  active  movement. 
In  all  my  study  of  inflamed  tissues  I  have  in  only  two 
or  three  "instances  undoubtedly  witnessed  their  emigra- 
tion, as  shown  by  cells  partly  within  and  partly  with- 
out a  vessel.  In  the  spleen  and  in  the  lymph  nodes 
they  ai'e  not  infreqtiently  seen  engaged  in  the  walls  of 
the  vessels,  but  whether  the}'  are  passing  from  the  ves- 
sel or  into  the  vessel  is  uncertain.  In  the  inflamed  mesen- 
tery of  the  rabbit  tlu^y  are  found  in  the  blood-vessels 
in  considerable  numbers  after  forty-eight  hours,  but  not 
in  such  numbers  as  to  explain  by  this  source  alone  the 
large  numbers  of  them  ivhich  ni;iy  be  present  in  the  tis- 
sues. In  a  tissue  which  contains  numerous  lymphatics 
numbers  of  them  are  found  in  these  vessels,  and  it  has 
been  sujiposed  that  they  may  reach  the  inflamed  area  by 
this  route;  but  it  must  be  remembered  fliat  the  directiim 
of  the  lymph  flow  is  from  and  not  to  the  inflamed  area. 
The  subconjunctival  lymphatics  around  the  inflamed 
cornea  may  be  found  filled  with  them.  They  may  be 
formed  from  similar  cells  in  the  tissues.  A  few  will  al- 
ways be  found  iu  normal  tissues  in  the  vicinity  of  the 
vessels,  and  they  iuerea.se  by  division,  but  no  one  of 
these  ni(;ans  nor  the  combination  of  all  of  them  has 
seemed  to  me  sufticient  to  account  for  the  gn'at  numbers 
of  the  cells  which  may  occasionally  lie  foiuid  in  tlie  late 
stages  of  inflanunation.  Ribbert  believes  that  they  are 
chiefly  produced  locally  by  proliferation  of  the  small 
masses  of  lymjjhoid  tissue  which  are  frequently  foimd  in 
the  tissues,  but  there  are  several  objections  to  "this  view. 
Such  small  masses  are  very  infrequent  in  the  mesentery  ; 
and  in  the  pleura,  where  they  are  found  in  abundance, 
there  does  not  seem  to  be  any  enlai'gement  accompanying 
acute  inflammations  of  this" structure  and  of  the  adjoin- 
ing lung. 

The  next  leucocj'te  to  be  considered  is  the  eosinophile. 
It  is  easily  distinguished  from  the  other  varieties  by  the 
nucleus  and  by  the  presence  of  the  oblong  granules  which 
stain  intensely  with  eosin.  In  most  cases  these  cells  are 
found  in  very  small  numbers.  They  come  from  the 
blood-ves.sels  by  emigration  and  may  be  seen  in  the  act. 
1  have  seen  in  one  specimen  an  eosinophile  cell  passing 
through  the  wall  of  a  small  vein.  They  are  more  numer- 
ous in  t  he  latter  stages  of  inflammation"and  are  extremely 
varialile  in  number.  They  appear  to  be  more  feebly 
ama'boid  than  the  others.  In  the  cornea  I  have  only  oc- 
casionally seen  them  and  then  never  far  from  the  perlph- 
(•^rj-.  In  one  specimen  of  the  meseuterv,  twenty-four 
hours  after  inflammation  excited  by  the  injection  "of  one 
per  cent,  turpentine,  they  form  the  most  numerous  of  the 


leucocytes  in  the  tissue.  In  another  case  considerable 
numbers  of  them  were  found  in  a  specimen  made  si.x 
hoiu's  after  the  injury.  In  the  inflamed  tissue  around 
certain  animal  parasites,  notably  trichinse,  they  may  be 
the  oidy  variety  of  leucocytes  found.  In  a  case  of  echi- 
nococcus  cyst  of  the  breast  in  which  there  was  intense 
inflammation  in  the  surrounding  tissue  of  the  mamma 
they  were  found  in  enormous  numbers. 

The  leucocytes  in  wandering  through  the  tissue  in  part 
follow  the  lymphatic  spaces,  in  part  they  leave  these  and 
make  paths"  for  themselves  between  the  fibres.  In  the 
cornea,  while  iu  the  lymph  spaces  and  in  the  compara- 
tively wide  communication  between  these,  they  preserve 
their  form  to  a  great  extent:  when  between  the  fibres  they 
may  stretch  out  into  lines  which  are  as  thin  as  the  fibrill« 
themselves.  (Plate  XXXIV.,  Fig.  4.)  Few  tissues  offer 
a  definite  bar  to  their  passage.  In  the  cornea  I  have  never 
found  them  engaged  iu  the  densely  hyaline  menilirane 
bounding  the  anterior  chamber.  Inflammation  of  the 
cornea  does  not  involve  the  anterior  chamber  except  in  the 
case  of  infectious  inflammations  combined  with  necrosis, 
and  when  necrotic  even  this  membrane  will  not  prevent 
their  passage.  AVheu  wandering  along  the  thin  spaces  of 
the  cornea  the  separate  portions  of  the  nucleas  may  come 
together  and  form  a  thin  rod  within  the  corpuscle,  or  the 
widely  separated  nuclear  masses  may  be  connected  by  a 
nuclear  filament  so  thin  that  a  high  power  is  necessary 
to  demonstrate  it.  When  wandering  in  this  way  the  nu- 
cleus is  drawn  to  one  end  of  the  corpuscle  and  towar<l 
the  front  end,  that  is  in  the  direction  of  motion.  In  a 
normal  corpuscle  there  is  never  a  complete  separation  of 
the  various  parts  of  tiie  nucleus ;  when  this  takes  place 
it  is  evidence  of  degeneration.  They  pass  through  the 
dense  membrana  jiropria  below  the  epithelium  of  the 
trachea,  and  apjiarentlj'  through  small  spaces  in  this,  for 
while  they  are  engaged  in  passing  through  it  they  are 
drawn  out  into  filaments. 

The  leucocytes,  (.'specially  the  polynuclear  forms,  may 
undergo  various  changes  in  the  tissues  after  they  have 
left  the  vessels.  These  changes  are  interesting  iu  them- 
selves, and  also  interesting  from  the  interpretations  which 
have  been  placed  upon  tiiem.  They  may  undergo  frag- 
mentation in  a  number  of  ways.  The  cells  may  lose  "a 
part  of  their  protoplasm  without  an_v  apparent  degener- 
ation. It  is  not  uncommon  to  find  in  the  cornea  small 
round  masses  of  protoplasm  containing  the  same  oxy- 
philic grannies  directly  in  the  wake  of  the  corpuscle. 
We  may  find  a  leucocyte  with  such  small  ma.sses  almost 
constricted  off.  In  some  cases  the  fragments  contain 
relatively  fewer  granules  than  the  main  body  of  the  leu- 
cocyte. The  fragments  are  not  formed  by  a  protrusiim 
of  the  protoplasmic  contents  through  the  cell  membrane, 
but  the  fragments  have  a  membrane  around  them  like  the 
leucoc3-te.  In  the  mesentery  also  these  fragments  may 
be  found  iu  great  numbers.  The  leucocyte  may  undergo 
degenerative  fiagmentation.  This  is  always  "comlMued 
with  degenerative  change  in  the  nucleus.  In  hnperfect 
liardening  and  staining,  and  especially  in  dried  speci- 
mens of  blood,  the  nucleus  appears  to  be  solid  and  with- 
out structure.  In  reality  it  is  not  so,  the  appearance 
being  due  to  the  abundance  and  the  inten,se  staining  of 
the  chromatin.  In  the  fragmenting  leucocj-te  the  uu- 
clens  is  solid  and  intensely  stained.  The  fragmentation 
may  asstnne  the  character  of  direct  ceU  division.  The 
cell  may  divide  into  two  parts,  each  containing  a  portion 
of  the  degenerated  nucleus.  The  whole  mass  may  bi-eak 
up  into  a  number  of  pieces,  each  of  which  may  ciintain  a 
small  round  particle  of  the  nucleus,  or  the  nuclear  frag- 
ments may  be  found  together  and  without  any  connec- 
tion with  the  fragments  of  the  protoplasm.  There  is  no 
true  proliferation  of  the  leucocytes.  These  fragments, 
particularly  those  enclosing  particles  of  chromatin,  have 
been  the  basis  of  many  of  the  descriptions  of  protozoa  in 
the  tissues.  They  form  many  of  the  objects  which  have 
been  described  as  the  pariisites  of  cancers,  and  are  with 
little  dou1)t  some  of  the  things  which  have  been  described 
as  parasites  in  smallpox  and  vaccine  vesicles.  I  have 
never  seen  similar  forms  of  degeneration  in  the  mononu- 
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EXPLANATION    OF    PLATE    XXXIV. 

Fig.  1. — Normal  Mesenten'  of  Rabbit.  Showing  Size  of  Small  Artery,  Vein,  and  Capillaries. 
The  artery  curves  across  the  vein,  giving  off  a  capillary ;  a  capillary  also  enters  the  vein.  8  mm. 
Zeiss. 

Fig.  3.— Artery,  Veins,  and  Capillary  Network  of  Rabbit  One  Hour  after  Injection  of  One-per- 
cent. Niirateof  Silver.  Intense  congestion  with  abundentdiapedesis  from  veins  and  capillaries.  16 
mm.  Zeiss;  half  magnification  of  Fig.  i. 

Fig.  3.— Acute  Salpingitis,  Showing  Infiltration  of  Leucocytes  in  Tissue  of  the  PapiUee  of  Fallo- 
pian Tube.     8  mm.  Zeiss.  • 

Fig.  4.— Edge  of  Eschar  in  Cornea  after  Forty-eight  Hours,  Showing  Infiltrating  Leucocytes  in 
Corneal  Tissue  between  the  Fibrillar.     16  mm.  Zeiss. 

Fig.  5.— Small  Vein  in  Mesentery  of  Rabbit  Four  Hours  after  Injection  of  Water  at  53°  C, 
Showing  Rapid  Emigration. 
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clear  leucocytes.  These  have  uot  such  pinver  cif  ainreboid 
motion  nor  such  capacity  for  penetration.  Ordinarily 
but  little  degeneration  is  seen  in  the  lymphoid  cells  in  the 
tissues,  andthese  seem  to  undergo  degeneration  chiefly 
■nhen  in  large  masses  and  under  the  influence  of  strong- 
toxins.  The  intensely  stained  solid  nuclear  fragments  to 
■niiich  they  give  rise  are  very  conspicuous.  The  frag- 
UKius  very  often  have  a  distinctly  crescentic  shape. 

Tlie  reel  corpuscles  in  the  exudation  vary  greatly  iu 
ninnlier,  this  depending  in  normal  tissues  chiefly  on  the 
character  of  the  injurious  agent  used.  In  the  cornea  it 
is  not  iiossible  to  produce  any  considerable  hemorrhagic 
exudation,  although  in  most  cases  a  number  of  red  cor- 
puscles -will  be  found  in  the  tissue  around  the  vessels.  In 
the  mesentery  an  aliundaut  hemorrJiagic  exudation  may 
be  produced  by  the  injection  of  nitrate-of-silver  solution 
into  the  peritoneal  cavity.  (Plate  XXXIV. ,  Fig,  2.)  Tlie 
red  corpuscles  are  found  chiefly  around  the  vessels  from 
which  they  have  come,  but  they  may  be  -washed  to  a  dis- 
tance liy  tjie  lymph  streams,  lu  the  cornea  they  may  be 
fmuid  ill  the  cell  spaces  at  quite  a  distance  from  the  per- 
iphery. In  diphtheria  I  have  often  found  them  bet-\veen 
the  epithelial  cells  of  an  intact  mucous  surface.  As  they 
have  no  amieljoid  iimver  of  their  own  they  must  be  carried 
passively  by  the  lymjjh  stream,  and  their  iiresence  in  such 
places  gives  an  indication  of  the  force  and  the  amount 
of  the  lymph  sti-eam.  The  red  corpuscles,  like  the  leu- 
cocytes' may  undergo  ft-agmentation,  and  in  the  intlamed 
mesentery  I  have  found  the  red  corpuscles  around  the 
vessels  broken  up  into  round  fragments. 

Do  the  blood  platelets  take  any  part  in  inflammation? 
I  do  not  believe  that  these  exist  as  such  in  the  normal 
lilood.  For  along  time  I  have  been  examining  the  blood 
in  normal  vessels  to  determine  this  point  and  have  never 
found  them.  The  view  of  Arnold  that  they  are  formed 
from  red  blood  corpuscles  is  probably  correct.  In  the 
inflamed  mesentery  of  the  ralibit  I  have  occasionally 
found  numbers  of  them  in  the  small  veins  and  in  the  ad- 
joining tissue.  It  cannot  be  decided  whether  they  emi- 
grate from  the  vessels  or-^vhetherthey  are  formed  in  situ. 

Along  with  the  cells  there  is  a  considcralile  amount  of 
fluid  exudation  from  the  vessels,  and  the  swelling  of  the 
tissue  is  chiefly  due  to  this.  The  fluid  passes  into  the 
tissue,  distending  first  the  lymjih  spaces  and  then  satu- 
rating the  tissue  itself,  forcing  apart  the  connective-tissue 
fibrillar.  In  the  cornea  the  cell  spaces  and  passages  are 
thus  made  larger  than  normal.  Occasionally  a  beautiful 
demonstralionof  the  fibres  of  the  corneals  given  in  speci- 
mens of  the  inflamed  tissue  stained  with  nitrate  of  silver. 
The  fibres  are  all  separated  and  the  thin  space  between 
any  tAvo  adjacent  fibres  is  stained  brown  by  the  silver. 
Tlie  fibres  are  all  of  the  same  size  and  each  plane  is  com- 
posed of  a  single  thickness  of  ]>ai-allel  fibres.  A  very  thin 
-flat  section  of  the  cornea  contains  a  numlier  of  these  jilaues 
of  fibres.  In  the  mesentery  also,  in  spite  of  the  ease  with 
which  the  fluid  can  pass  to  the  surface  and  away,  spaces 
may  be  seen  between  the  fibrilla-.  In  the  rahbit's  ear  the 
fluid  chiefly  collects  in  the  connective  tissue  on  the  out- 
side surface,  and  all  the  fibres  are  separated  so  as  to  form 
a  loose  meshwork.  The  passage  of  the  fluid  from  the  ves- 
sels begins  before  either  the  diapedesis  of  the  red  corpus- 
cles or  "the  emigration  of  the  white,  and  continues  much 
longer.  An  abundant  fluid  exudation  may  take  place  on 
a  very  slight  injury  to  the  tissue  and  without  any  cellu- 
lar exudation.  If  a  blunt  instrument  be  drawn  over  the 
inner  surface  of  the  forearm  making  considerable  pressure, 
a  slight  swelling  becomes  perceptible  in  a  few  minutes. 
In  a  circumscribed  area  of  inflammation  this  exudation 
takes  place  in  the  border  zone  where  the  efi!ect  of  the  in- 
jury has  not  been  sufficient  to  produce  the  cellular  exu- 
dation. The  amount  of  the  fluid  exudation  and  the  rela- 
tion between  the  fluid  and  cells  depend  upon  the  situation 
of  the  inflamed  area.  If  this  is  deep  down  in  the  tissues 
so  that  tlie  fluid  cannot  escape,  but  rei-nains  in  the  tissues, 
there  will  be  relatively  few  cells  present.  If  it  is  near 
the  surface,  the  fluid  may  escape  easily  either  to  tlie  sur- 
face of  the  body  or  into  a  cavity,  and  most  of  the  cells 
may  bs  left  entangled  in  the  tissue.     In  inflammation  of 


the  lung  the  fluid  and  cells  also  pass  without  trouble 
from  the  thin  walls  into  the  air  spaces.  In  inflammaliou 
of  the  pleura  or  peritoneum  the  fluid  passes  into  the  large 
cavities  and  collects  there :  more  leucocytes,  however, 
are  held  back  in  the  tissues  than  is  the  case  in  the  lung. 
The  skin  offers  a  marked  resistance  to  the  passage  of 
fluids  through  it.  The  exudation  collects  chiefly  in  the 
loose  subcutaneous  tissue  distending  the  spaces,  but  it 
may  pass  through  the  lower  layer  of  the  epidermic  cells, 
forcing  up  the  hornv  layer  in  the  form  of  vesicles  filled 
with  fluid.  If  the  vesicle  is  ruptured  the  exudation  may 
pass  through  to  the  surface,  but  this  is  usually  prevented 
by  the  drying  of  the  exudation  and  the  formation  of  a 
scab.  The  smallpox  vesicle  differs  from  the  ordinary 
vesicles:  it  is  not  produced  by  the  collection  of  an  exu- 
dation beneath  the  horny  layer,  but  is  formed  deeper 
down  in  the  epithelium,  its  formation  being  preceded  by 
a  degeneration  of  the  epithelial  cells.  In  some  cases  the 
entire  epidermis  may  be  elevated  by  the  exudation. 
Jlost  mucous  surfaces,  even  when  lined  -with  stratified 
epithelium,  offer  little  opposition  to  the  outward  passage 
of  the  exudation.  As  we  have  said,  tlie  exudation  seems 
to  pass  with  consideralile  force,  for  cells  are  swept  along 
by  it  and  may  be  carried  into  situations  where  they  could 
not  arrive  by  their  own  activity.  Not  onlv  is  the  pres- 
ence of  red  corpuscles  in  the  upper  layers  of  the  epider- 
mis to  be  accounted  for  in  this  way,  but  the  force  of  the 
exudation  is  probably  an  important  factor  iu  the  move- 
ment of  the  leucocytes.  An  excellent  example  of  an  al- 
most pure  serous  exudation  is  given  in  sunburn.  In  this 
condition  the  subcutaneous  tissue  may  be  greatly  dis- 
tended with  such  an  exudation,  and  examination  of  the 
fluid  of  the  vesicles  will  show  very  few  leucoc3'tes.  Such 
an  exudation  represents  the  reaction  following  the  slighter 
forms  of  injury. 

If  inflameil  tissues  are  carefully  examined  a  varying 
amount  of  fibrin  will  be  found  in  nearly  all.  It  will  be 
absent  in  slight  degrees  of  inflammation  and  in  the  severer 
forms  of  suppurative  inflammation.  The  amount,  situ- 
ation, and  character  of  the  fibrin  vary  in  different  ca.ses 
and  the  factors  which  influence  these  conditions  are  not 
definitely  known.  The  fibrin  is  formed  from  the  fluid 
exudation  after  it  has  left  the  vessels.  The  conditions 
for  its  formation  are  present  when  the  exudation  comes 
in  contact  with  necrotic  cells.  These  may  be  either  the 
cells  of  the  tissue  or  broken-down  leucocytes.  The  fibrin 
is  formed  hj'  the  fibrinogen  of  the  serous  exudation  in 
the  ]u-esence  of  a  ferment  produced  by  the  degenerated 
cells.  When  it  is  not  formed  under  such  conditions  or 
when  its  formation  is  extremely  feeble,  as  in  the  suppu- 
nitive  inflammation,  this  is  due  to  the  presence  of  sub- 
stances which  prevent  the  chemical  reaction  by  which  it 
is  formed,  or  lead  to  its  solution  when  it  is  formed.  The 
filirin  appeal's  under  the  most  varying  forms.  It  may 
take  the  form  of  a  network  of  the  finest  filaments  or  the 
filaments  may  lie  broad  and  hyaline.  Within  the  tissues 
it  may  appear  in  stellate  figures,  the  filaments  radiating 
from  a  centre.  In  the  centre  a  small  stained  bodj-  is 
often  seen  which  represents  the  remains  of  the  nucleus  of 
a  degenerated  cell.  Such  stellate  fibrin  figures  are  found 
iu  great  numbers  in  the  subcutaneous  tissue  of  the  in- 
flamed ear  of  the  rabbit  and  in  the  submucous  tissue  in 
diphtheria.  Theflhriu  is  also  found  on  inflamed  surfaces 
where  it  forms  connected  masses.  On  the  surface  of  the 
pleura  it  may  be  present  as  a  laver  1  cm.  or  more  in 
thickness,  or  it  may  be  in  such  small  amounts  as  to  con- 
stitute only  a  faint  granulation.  New  interest  was 
given  to  fibrin  formation  some  years  ago  by  the  state- 
ment of  Neumann  that  it  is  formed  not  on  but  in  the 
serous  surfaces,  and  that  most  of  what  are  regarded  as 
fibrin  filainents  reall.y  are  connective-tissue  fibiilhe  which 
are  transfom-ied  into  fibrin.  A  careful  study  of  the  proc- 
ess has  shown  that  there  is  a  relation  between  the  con- 
nective-tissue fibrilla'  and  fibrin  formation.  The  fibrillse 
are  uot  converted  into  flbrin,  but  fibrin  is  deposited  upon 
and  probably  iu  them.  Under  sucli  conditions  the  fibrilliB 
become  swollen,  refractive,  and  hyaline,  and  give  the 
microcliemical  reactions  of  fibrin.     This  fact   may  be 
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more  easily  demonstrated  in  diplitlieria  than  in  any  other 
process.  The  membrana  propria  beneath  the  false  mem- 
brane on  the  tracliea  may  show  patches  of  this,  and  ex- 
tendinff  from  it  into  the  tissue  beneath  there  are  swollen 
hyaline  librcs  whieh  may  be  shown  by  appropriate  stains 
to  beeonliuuouswith  unaltered  connective-tissue  librilte. 
On  serous  surfaces  Ribbert  has  shown  that  the  first  ap- 
pearance of  the  tibrin  takes  the  form  of  small  projections 
between  the  endothelial  cells.  The  great  mass  of  fibrin 
is  on  the  surface  and  is  a  true  exudation,  but  there  may 
be  a  slijiht  fibrinoid  metamorphosis  of  the  tissue,  and  the 
fibrin  formed  in  this  way  may  be  connected  with  the 
membrane  on  the  surface.  The  relation  of  the  endothe- 
lium to  the  fibrin  formation  varies.  Usually  no  trace  of 
this  layer  will  be  seen,  or  small  areas  of  intact  endothelial 
cells  liiay  be  found.  In  a  case  of  fibrinous  peritonitis 
following  amo'boid  dysentery  the  endothelium  was  found 
almost  everywhere  beneath  the  false  membrane,  the  cells 
being  greatly  swollen  and  proliferating.  In  rare  cases 
larger  or  smaller  spaces  lined  with  large  cells  of  a  typical 
epithelial  character  may  be  found  in  the  false  membrane 
on  serous  surfaces.  These  are  connected  masses  of  the 
surface  endothelium  which  have  been  lifted  off  by  the 
exudation  coming  from  beneath  and  have  become  en- 
closed in  the  fibrin  mass.  On  mucous  surfaces  the  fibrin- 
ous exudation  may  form  dense  elastic  membranes  which 
may  lie  in  some  cases  stripped  off  in  large  pieces,  while  in 
Others  the  membrane  clings  more  closely  and  can  be  re- 
moved only  in  fragments.  In  situations  where  the  mem- 
brane has  been  formed  on  a  dense  membrana  propria  the 
separation  is  easy.  It  is  due  to  the  presence  of  a  mem- 
brana propria  that  in  the  trachea  the  false  membrane 
formed  in  diphtheria  is  easily  removed,  while  in  the 
pharynx  where  there  is  no  membrana  propria  it  adheres. 
On  mucous  surfaces  the  formaticm  of  the  false  membrane 
is  due  to  a  combination  between  the  exudation  coming 
from  below  and  necrosis  of  the  surface  epithelium.  Mi- 
croscopically it  is  easy  to  distinguish  two  definite  forms 
of  pseudomembrane.  In  both  there  is  a  reticulum,  but 
in  one  case  the  spaces  are  small  and  the  reticulum  is 
broad  and  highly  refractive,  and  in  the  other  the  spaces 
are  larger  and  the  reticulum  has  the  character  of  fibrillar 
fibrin.  Even  macroscopic  ditferences  in  the  membrane 
can  be  .seen.  The  first,  which  may  be  distinguished  as 
the  hj'aline  membrane,  is  formed  on  mucous  surfaces 
covered  with  .stratified  epithelium.  The  epithelial  cells 
remain  and  are  converted  into  fibrin  very  much  in  the 
same  way  as  in  the  fibrinoid  metamorphosis  of  the  con- 
nective tissue.  In  a  case  of  membrane  formation  in  the 
a>sophagnsit  was  possible  to  trace  the  formation  of  fibrin 
around  necrotic  cells  and  the  conversion  of  these  into  the 
membrane.  In  the  trachea  the  epithelium  is  cast  off  and 
takes  no  part  in  the  fibrin  formation  other  than  supply- 
ing by  its  necrosis  the  necessary  fibrin  ferment.  In  maiiy 
cases  the  membrane  shows  a  peculiar  architecture,  the 
fibrin  being  arranged  in  definite  arches  and  pillars,  the 
latter  being  attached  to  the  tissue  beneath  by  a  broad 
foot  (;r  connected  with  the  fibrinoid  connective  tissue. 
Large  numbers  of  both  white  and  red  corpuscles  maj' 
be  found  in  the  membrane,  the  dark  color  which  it  some- 
times shows  being  due  to  the  presence  of  the  latter. 
When  once  formed,  the  fibrin  may  extend  over  an  intact 
epithelial  surface  and  areas  of  completely  healthy  epithe- 
lium may  be  found  beneath  it.  In  the  intestinal  canal  a 
perfect  fibrinous  exudation  is  rarely  met  with.  What 
appears  maci-oscopically  sis  fibrin  iscomposed  of  necro- 
tic cells  and  tissue,  witii  bu,  slight  admixture  of  fibrin. 
The  best  examples  of  fibrin<ius  exudation  in  the  digestive 
tract  are  found  in  the  stomach.  It  is  probable  that  the 
formation  of  fibrin  is  infiueneed  by  the  character  of  the 
fluid  which  comes  from  the  vessels,  its  varying  richness 
in  fibrinogen,  and  conditions  which  this  exiidalion  meets 
in  tlie  tissues.  We  know  very  .ittlc  about  the  character 
of  the  exudation  fluid  as  i:  comes  from  the  vessels. 
Analyses  have  shown  that  it  contains  about  the  same 
amount  of  salts  and  is  richer  in  proteids  than  the  blood 
serum;  it  is,  liowever,  no  longer  as  it  came  from  the  ves- 
Bcls,  but  is  a  tissue  fluid,  and  it  may  have  been  modified 


by  conditions  it  met  with  in  the  tissues.  In  the  tissues 
it  differs  greatly  in  concentration  and  probably  in  other 
ways,  as  is  shown  by  the  character  of  the  coagulum 
formed  in  rapid  hardening.  In  some  cases  there  is  a 
dense  granular  coagulum,  in  others  scarcely  any  coagu- 
lum is  found. 

The  exudation  may  be  converted  into  a  hyaline  mass 
without  a  trace  of  structure.  Such  hyaline  masses  may 
be  found  in  the  alveoli  of  the  lung  in  various  forms  of 
pneumonia  but  particularly  in  tuberculous  pneumonia. 
In  this  the  hyaline  material  is  most  apt  to  be  found  in 
the  anterior  borders  of  the  lung.  To  what  extent  the 
hyaline  masses  found  in  the  tubules  of  the  kidney  in 
various  forms  of  renal  disease  represent  a  metamorphosis 
of  an  albuminous  exudation  is  not  known.  We  know 
that  these  casts  are  certainly  formed  by  the  coalescence 
of  hyaline  drops  which  are  formed  in  the  degeneration  of 
epithelium,  but  this  maj'  not  be  the  only  mode  of  forma- 
tion. Thej'  are  most  frequent  in  those  forms  of  I'enal 
disease  in  which  hyaline  epithelial  degeneration  is  com- 
mon, as  in  the  amyloid  kidneys  antl  in  some  forms  of 
acute  nephritis,  but  they  are  also  found  when  hyaline 
epithelial  degeneration  is  not  conspicuous.  It  is  not 
known  whether  such  changes  in  the  exudation  are  due 
simply  to  its  becoming  more  concentrated  or  whetlier 
there  is  a  further  chemical  change. 

Suppurative  inflammation  is  a  special  form  in  which 
an  exudation  is  produced  which  is  especially  rich  in  cells, 
and  in  which  there  is  a  strong  inhibition  to  the  formation 
of  fibrin.  (Plate  XXXIV.,  Fig.  3.)  It  difilers  from  other 
forms  of  inflammation  also  in  its  etiology.  Varying  de- 
grees of  injury  of  the  tissue,  even  when  produced  by  the 
same  agent,  may  give  a  serous,  a  hemorrhagic,  or  a  fibrin- 
ous inflammation,  but  without  the  addition  of  a  specific 
cause  the  inflammation  will  not  result  in  suppuration. 
In  this  the  exudation  may  form  for  itself  a  cavit}-  in  the 
tissues,  called  an  abscess,  in  which  it  is  confined.  The  con- 
tent of  the  abscess  is  called  ]ius.  Probably  without  excep- 
tion, under  natural  conditions  suppurative  inflammation 
is  produced  by  the  action  of  bacteria.  A  great  number  of 
bacteria  may  produce  pus,  l)ut  certain  micro-organisms 
are  so  generally  foimd  in  connection  with  suppuration 
that  they  are  known  as  the  pyogenic  or  pus-producing 
bacteria.  The  most  common  of  these  is  the  Stapliy- 
lococcus  aureus.  Exactly  what  the  conditions  are  under 
which  certain  bacteria,  which  ordinarily  act  in  an  entirelj' 
different  manner,  produce  suppuration  is  not  known. 
This  action  may  be  due  to  some  condition  in  the  tissues 
affected  or  it  may  be  due  to  some  peculiar  change  in  the 
character  of  the  organisms.  Certainly  we  do  not  know 
an\-  distinct  varieties  of  either  the  tj-phoid  or  the  tubercle 
bacillus  which  are  associated  with  suppuration.  Even 
such  an  organism  as  the  pneumococcus  or  the  diphtheria 
bacillus,  with  whose  action  we  are  accustomed  to  associate 
a  fibrinous  exudation,  maj' — the  former  not  infrequently 
— produce  suppuration.  Experimentally  an  inflamma- 
tion closely  resembling  suppuration  may  be  produced  by 
croton  oil.  After  injection  of  this  into  the  subcutaneous 
tissue  or  muscle  there  is  formed  in  it  a  cavity  which  con- 
tains pus,  that  is,  a  fluid  containing  great  nimibere  of 
polj-nuclear  leucocytes,  but  without  fibrin.  The  various 
steps  in  the  formation  of  the  abscess  can  be  followed  ex- 
perimentally by  injecting  staphylococci  into  the  tissues 
or  inoculating  the  cornea  with  them.  After  injecting 
staphylococci  into  the  ear  vein  of  a  labbit  abscesses  are 
fotind  in  the  organs  in  large  numbers.  It  is  tiitflcult  to 
explain  the  situutiim  of  these  abscesses.  They  are  found 
most  frequently  in  the  kidney,  and  next  in  frequenc}'  in 
the  heart  and  in  the  anterior  abdominal  wall ;  the}-  are 
very  rarely  found  in  other  situations,  although  the  organ- 
isms must  be  carried  everywhere  by  the  blood.  The  for- 
mation of  abscesses  in  these  situations  is  probably  to  be 
accounted  for  by  the  conditions  of  the  circulation  favor- 
ing the  accumulation  of  the  bacteria  in  the  vessels.  The 
early  stages  are  more  easily  seen  than  the  fully  developed 
abscesses,  for  in  most  cases  the  animal  dies  liefore  these 
are  actually  formed.  The  first  thing  in  the  production 
of  the  abscess  is  the  collection  of  a  mass  of  the  cocci, 
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occluding  a  small  vessel,  usually  a  vein.  It  is  not  prob- 
able that  this  large  mass  is  brought  to  the  tissue  as  such, 
but  single  organisms'  lodge  in  the  wall  of  the  vessel 
and  this  becomes  tilled  by  their  gradual  growth.  The 
immediate  effect  of  the  presence  of  the  bacteria  is  the 
production  of  an  area  of  necrosis  aroimd  them.  The  ex- 
tent of  this  area  of  necrosis  varies  slightly  according  to 
the  size  of  the  occluded  vessel  and  the  number  of  micro- 
organisms. The  necrotic  area  appears  macroscopicallj' 
as  a  small  white  speck.  The  elements  of  the  tissue  are 
obscured  but  can  be  distinguished.  The  nuclei  no  longer 
stain,  but  do  not  generally  imdergo  degeneration  or  break 
tip  into  chromatin  fragments.  The  capillaries  in  the  area 
are  not  visible;  they  are  not  occluded  by  fibrin  but  ap- 
pear to  be  com])ressed  by  the  swollen  tissue.  No  leuco- 
cytes are  present.  There  is  simply  necrosis  of  the  tissiie. 
This  is  well  shown  in  the  cornea.  After  central  inocula- 
tion with  virulent  staphylococci  a  white  speck  is  formed 
which  under  the  microscope  is  seen  to  be  composed  of 
central  masses  of  cocci  in  the  corneal  sijaces  around 
which  is  an  area  of  necrotic  corneal  tissue.  The  necrosed 
coincal  corpuscles  are  contracted  into  irregular  clumps 
but  can  be  distinguished.  Either  aroiuid  the  necrotic 
area  or  just  within  it  there  are  large  niunbers  of  leuco- 
cytes closely  packed  in  the  tissue  and  forming  a  definite 
wall.  The  surrounding  lilood- vessels  are  congested,  show 
a  mural  arrangement  of  leucocj'tes,  and  emigration  takes 
place  rapidlj-.  In  most  cases  the  leucocytes  are  exclu- 
sively polynuclear.  AYe  are  rarely  able  to  trace  the  be- 
ginning of  abscess  formation  in  man,  as  we  can  experi- 
mentall_v  in  animals,  for  the  abscesses  are  usually  met 
with  in  a  later  stage  of  formaticm.  In  man  we  very  fre- 
quently find,  particularly  in  the  liver,  but  also  in  the 
kidneys  and  spleen,  masses  of  staphylococci  in  the  ves- 
sels without  necrosis  or  any  evidence  of  reaction  around 
them.  I  have  also  occasionally  found  in  tlie  kidneys  and 
in  the  heart  small  abscesses  similar  in  all  respects  to  those 
produced  experimentally  in  the  rabbit. 

The  ne.xt  step  in  the  formation  of  the  abscess  is  the 
softening  of  the  necrotic  tissue  and  its  invasion  by  leuco- 
cjnes.  In  an  early  stage  there  is  no  invasion.  The  wall 
of  leucoc}'tes  is  jierfectlv  definite  anil  they  may  form  a 
complete  circle  with  the  bacteria  in  the  centre.  There  is 
produced  by  the  bacteria  something  which  repels  the 
leucocytes  in  the  beginning  while  the  necrotic  ti.ssue  at- 
tracts them.  It  is  jirobable  that  the  bacteria  in  the  centre 
may  produce  a  toxin  which  paralyzes  the  amtvboid  ac- 
tivity of  the  leucocytes.  Some  are  certainly  destroyed, 
hut  in  most  of  them  no  evidence  of  degeneration  is  seen, 
I  have  never  been  able  to  follow  microscopically  the 
various  steps  in  the  softening,  but  it  seems  to  be  a  com- 
plete liquefaction  of  the  tissue,  lu  the  cavity  thus 
formed  the  leucocytes  and  bacteria  become  free  and  the 
latter  are  then  taken  up  by  the  leucocj'tes  in  numbers. 
To  no  one  who  is  acquainted  with  the  degenerative  proc- 
ess in  leucocytes  can  there  be  any  question  that  the 
process  is  a  true  phagocytosis.  Perfectly  unchanged 
leucoc3'tes  will  be  found  with  great  numbers  of  bacteria 
within  them.  The  polynuclear  leucocj'te  is  essentially 
phagocytic  for  the  pus  organisms  and  pneumococci,  but 
I  have  never  found  these  enclosed  within  either  the  large 
mononuclear  leucocytes  or  the  eosinophiles.  It  is  not  pos- 
sible to  be  certain  with  regard  to  other  bacteria.  Large 
numbers  of  leucocytes  are  destro\'ed  in  the  pus,  and  even 
those  in  the  surrounding  tissues  may  be  destroyed.  They 
seem  to  undergo  the  same  sort  of  clcstruction  as  those  in 
the  mesentery,  but  the  process  cannot  be  so  easily  fol- 
lowed. The  destruction  is  recognized  chiefly  b}'  the 
fragments  of  chromatin.  Certain  organisms  seem  to  ex- 
ercise an  especially  destructive  action  on  the  leucocytes. 
In  glanders,  masses  of  fragmented  polynuclear  leuco- 
cytes may  be  fotuid  in  tissue  which  shf)ws  but  little 
degeneration.  In  the  contents  of  the  muscle  abscess 
formed  in  human  glanders  not  a  single  normal  leucocyte 
may  be  found.  These  abscesses  are  also  characterized  by 
the  com])lete  absence  of  the  regenerative  processes  in  the 
surrounding  tissue;  of  this  I  shall  speak  later. 

The  process  of  abscess  formation  after  the  injection  of 


croton  oil  is  very  similar  in  most  respects  to  that  produced 
by  staphylococci.  The  tissue  which  is  immediately  acted 
on  by  the  oil  is  destroyed.  If  tlie  injection  has  been  made 
into  the  muscle  and  the  latter  is  examined  after  forty- 
eight  h(uirs,  a  sharply  circumscribed  area  is  found  in 
which  the  tissue  closely  resembles  the  necrotic  area 
arounil  bacteria.  The  muscle  fibres  are  swollen  and 
hyaline,  the  nuclei  do  not  stain,  and  neither  vessels  nor 
cells  can  be  recognized.  Immediately  arotmd  this  area 
of  complete  necrosis  is  the  enveloping  wall  of  leucocytes. 
In  the  midst  of  the  leucocytes  and  on  the  side  toward 
the  normal  tissue  there  may  be  numerous  single  necrotic 
fibres,  which  become  filled  with  leucocytes,  but  there  is 
not  complete  necrosis  of  all  the  elements  of  the  tissue. 
It  seems  that  here  also  the  leucocytes  are  attracted  to  the 
necrotic  tissue,  but  there  is  something  in  the  central 
mass  which  repels  them.  The  softening  of  the  tissue 
takes  place  first  in  the  area  of  intense  leucocytic  infiltra- 
tion around  the  necrosis,  and  the  necrotic  mass  may  re- 
main in  the  cavit_v  as  a  sequestrum,  or  it  maj'  become 
softened  and  disintegrated.  I  have  found  the  central 
necrotic  mass  produced  b_v  a  turpentine  injection  remain 
in  the  tissue  as  a  foreign  body  and  undergo  slow  absorp- 
tion by  granulation  tissue.  A  definite  abscess  cavity  is 
not  always  formed  in  purulent  inflammation.  Certain 
tissues,  especially  loose  connective  ti.ssue,  undergo  soften- 
ing more  easily  than  the  denser  tissue,  and  the  softening 
may  extend  along  these  connective-tissue  septa  leaving 
the  denser  tissues.  In  this  way  the  muscles  ma_y  be  dis- 
sected out.  This  result  is  favored  by  the  course  of  the 
lymphatics  by  means  of  which  the  infectious  agents  may 
extend.  In  a  racemose  gland  the  suppuration  may  extend 
along  the  ducts  and  connective-tissue  septa  dissecting  up 
the  gland  tissue  proper.  In  some  cases  there  may  be  a  gen- 
eral purulent  infiltration  of  the  part  with  but  little^en- 
dency  to  softening.  In  such  cases  small  foci  of  leuco- 
cytes are  found  in  the  tissue.  There  is  a  great  ditrerence 
in  tissues  relative  to  the  ease  with  wliich  softening  takes 
place.  Elastic  tissue  is  very  resistant  and  may  be  found 
unchanged,  cartilage  is  not  softened.  In  a  case  which  I 
recall  of  extensive  abscess  formation  in  an  amyloid  liver, 
the  amyloid  material  was  dissected  out  by  the  softening 
process  and  lay  unchanged  in  the  abscess  contents.  The 
absence  of  fibrin  is  generally  considered  one  of  the  most 
characteristic  features  of  purulent  inflammation,  distin- 
guishing it  froin  other  forms  of  inflammation.  Yet  there 
may  be  considerable  fibrin  present  in  some  situations, 
especially  in  sujipuration  occurring  on  serous  surfaces. 

The  pain  ininfiammation  is  due  to  the  pressure  exerted 
on  the  nerves  in  and  around  the  swollen  tissue.  The 
severity  and  the  character  of  the  pain  are  influenced  by 
a  great  many  conditions.  Parts  which  are  not  ordinarily 
sensitive,  such  as  the  peritoneum,  may  become  intensely 
so  in  inflammation.  As  a  nde  the  denser  the  tissue,  the 
less  able  it  is  to  be  distended  by  the  exudation,  the 
greater  will  be  the  pressure  exerted  on  the  nerves  within 
it  and  consequently  the  greater  the  pain.  It  is  for  this 
reason  that  inflammation  of  the  periosteum  is  usually  in- 
tensely painful.  In  an  acute  inflammation  the  pain  is 
often  throbbing,  there  being  exacerbations  which  corre- 
spond with  the  systole  of  the  heart.  This  is  due  to  a  sud- 
den increase  of  tension  produced  in  the  part  bj'  the  blood 
driven  into  it  by  each  heart  beat. 

So  far  we  have  spoken  only  of  the  exudation,  the  cells 
and  fluids  which  are  derived  from  the  blood.  But  the 
tissues  also  participate  in  the  process  and  the  changes 
which  take  place  in  them  are  not  secondary  in  impor- 
tance to  the  circulatory  disturbances.  All  the  phenom- 
ena of  inflammation  are  due  to  an  injury  of  the  tissue 
which  is  produced  by  the  action  of  the  causative  agent. 
It  cannot  be  due  to  injury  exerted  on  the  vessels  alone, 
for  these  cannot  be  injured  without  injury  to  the  tissue 
at  the  same  titne.  The  attempt  has  been  made  to  regard 
all  the  phenomena  as  the  result  of  vascular  disturbance 
and  to  explain  them  partly  on  a  physical  basis.  It  is 
not  always  possible  to  estimate  the  degree  of  influence 
exerted  on  a  tissue  by  an  injurious  agent.  We  can  de- 
tect those  injuries  which  lead  to  complete  destruction  and 
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necrosis  of  colls,  and  in  certain  other  cases  we<an  detect 
various  foi-msof  degeneration  in  cells;  but  there  must  be 
yarious  degrees  of^injiiry   which  we  cannot  detect  bj- 
chances  in  the  cells  and  tissue.     In  the  exposed  luesen- 
tery  of  the  frog  all  the  plienonieiia  of  inllanimatiou  may 
be  "seen  in  a  tissue  which  so  far  as  we  can  tell  is  uoriiial. 
The  same  thins  is  true  of  the  action  o{  mild  irritants  in 
this  and  other  Tissues.     It  is  certainly  possible  that  there 
may  be  alterations  in  tissues  which  we  cannot  recognize. 
Coimheim  has  explained  all  the  plienonieua  of  iuflamnia- 
tion  by  au  assutncd  alteration  in  the  walls  of  the  vessels 
brouirliti  about  by  the  injury.     The  primary  condition, 
he  thinks,  is  due  to  tliis.  the  vessels  lii'coine  more  porous. 
allowing  exmlatiou  to  take  place. -while  theaccumulatinu 
of  leucocytes  in  the  vessels  is  due  to  an  increased  adhe- 
siveness "of  the   wall.     He  attributes  the  emigration  of 
leucocytes  and  the  diapedesisof  the  red  corpuscles  to  the 
alteration  iu  tjie  wall  and  the  elTect  of  pressure.     This 
theory  attributes  to  the  walls  of  the  vessels  a  preponder- 
ance of  activity  which  we  are  not  warranted  in  asstmiiug. 
It  is  the  tissue's  which  determine  the  character  of  the  cir- 
culation in  a  part;  a  gland  does  not  secrete  because  it 
receives  more  blood,  but  it  receives  more  ijlood  because 
it  is  secreting.     It  is  much  more  reasonable  to  assume 
that  it  is  the  change  in  the  tissue  brought  about  by  the 
injurious  agent  wliich  determines  the  vascular  phenome- 
na.    We  cannot  define  how  the  interaction  is  brought 
about,  but  there  are  so  many  examples  of  the  regulation 
of  vascular  supply  by  the  demands  of  the  tissue  that  we 
mu.st  believe  in  the  i"elation.     The  dilatation  and  Hually 
permanent  enlargeincnt  of  a  collateral  artery  after  liga- 
ture of  the  main  stem  is  an  example:  the  compensating 
endarteritis  producing  a  diminution  in  c<alibre  of  a  vessel 
supplying  a  part  which  has  liecome  atrophied  is  another 
example.     We  can  sec  the  vascular  phenomena  take  place 
under  conditions  iu  which  injury  to  vessels  can  be  ex- 
cluded.    In  the  tail  of  the  tadpo'le  there  is  a  very  small 
margin  which  is  not  reached  by  the  vessels  and  it  is  pos- 
sible" to  cut  away  a  portion  of  "this  without  touching  the 
vessels,  and  still  the  ailjacent  vessels  dilate,  the  current 
becomes  slow,  ami  an  aliimdant  emigration  takes  place 
from  them.     The  vessels  here  have  not  been  injured  by 
the  trauiua.     The  same  thing  is  true  of  central  injuries 
to  the  cornea.     If  the  centre  of  the  cornea  be  touched 
■with  nitrate  of  silver  a  local  necrosis  of  tissue  is  pro- 
duced.    A  brown  mass  is  formed  liy  the  precipitation  of 
the  silver.  Intt  the  necrosis  extends  a  short  distance  be- 
yond the  brown  eschar.     All  of  the  ]ieriplieral  vessels  are 
affected.     There  are  cf>ngestion  an<l  abundant  fluid  and 
cellular  exudation  froiu  these,  while  there  ma\'  be  only 
slight  congestion  in  the  conjunctival  vessels  above  them. 
It  is  tnireasonable  to  supjjose  that  these  vessels  are  af- 
fected by  the  extension  to  them  of  the  action  of  the  silver. 
How  the  tissues  influence  the  vessels  wc  do  not  know.     It 
may  lie  by  a  purely  local  nervous  mechanism,  for  the 
phenomena  can  l)e  observed  in  a  part  in  which  all  connec- 
tion with  the  central  nervous  system  has  been  destroyed. 
The  accumulation  of  leucocytes  in  an  iullamed  part  seeius 
to  be  due  not  to  any  change  in  the  vessels  but  to  au  at- 
traction for  leucocytes  wliich  is  exerted  bj"  the  injured 
tissue.     We   know  that  chemical   substances  have   the 
power  of  attracting  to  them  micro-organisms  which  pos- 
sess independent  motion,   and   leucocyles  may  also   be 
attracted  or  repelled  b}-  certain  substances.     The  name 
chemotaxis  has  been  given  to  this  attraction,  positive 
when  it  attracts,  ni'gative  when  it  repels.     It  is  certain 
that  necrotic  tissues  exert  a  strong  positive  chemotaxis 
for  neutrophile  leucocytes,  and  usually  wherever  an  area 
of  necrosis  is  found  leucocytes  have  invaded  it  and  are 
iu  the  vicinity.     It  seems  clear,   therefore,  that  to  this 
chemotaxis  the  presence  of  the  leucocytes  iu  the  tissue  is 
due.     Substances  of  chemolactic  power  may  be  jiroduced 
even  in  the  slighter  forms  of  injury  iu  which  there  is  no 
actual  necrosis  of  tissue  produced.     Certain  of  the  micro- 
organisms exert  a  strong  chemotaxis  tor  leucocytes.     We 
arc  ignorant  how  these  substances  exert  their  action.     In 
the  cornea,  for  instance,  are  chemical  substances  produced 
in  tlieneen.tie  tcnireand  dilTused  in  the  tissue  until  they 


reach  the  vessels;  or  how  do  they  influence  the  leuco- 
cytes'? It  is  just  as  possible  to  explain  the  emigration  of 
the  leucocvte's  from  the  vessels  in  this  way  as  it  is  to  ex- 
plain their  micration  in  the  tissues  to  the  necrotic  area. 
Another  thins^is  verv  striking.  If  the  cauteiizatiou  is 
produced  not'in  the  n'liddle  but  at  one  side  of  the  cornea 
the  vascular  chaugcs  and  emigration  take  place  from  the 
nearest  vessels.  No  leucocytes  will  be  found  in  that  part 
of  the  cornea  most  reiuote  from  the  injury.  Althougii  it 
is  possible  that  a  chemical  substance  would  reach  first 
and  affect  with  the  greatest  intensity  the  vessels  which 
are  nearest,  it  should  still  exert  some  effect  on  the  more 
remote.  It  can  be  considered  certain  that  the  ]u-occss 
of  emigration  is  an  active  ohc,  the  blood  cells  creeping 
through  the  walls  by  means  of  amo?boid  movements. 
The  passage  takes  place  chiefly  at  the  small  openings  be- 
tweeu  the"  cells  composing  the  walls,  which  in  con.se- 
qiience  of  the  dilatation  of  the  vessels  are  wider  than 
normal.  That  these  openings  are  wider  has  been  shown 
by  the  injection  of  normal  and  inflamed  vessels  with  in- 
trate  of  silver  which  stains  the  intercellular  substance. 
Examination  of  specimens  which  show  clearly  the  rela- 
tion of  protoplasm  and  nucleus  shows  that  the  nucleus  is 
iu  that  part  of  the  blood  cell  which  first  passes  through, 
following  the  .same  law  that  prevails  in  migration  of  leu- 
cocytes in  the  tissues.  The  adherents  of  the  exclusively 
vascular  theory  of  inflammation  attribute  the  slowing  of 
the  blood  stream  and  the  close  packing  of  the  cells  in  the 
vessels  to  the  alteration  of  the  walls.  It  is  not  necessary 
to  assume  this.  Wharton  Jones  first  pointed  out  that  it 
coidd  be  explained  by  the  concentration  of  the  corpuscles 
due  to  the  passage  of  flviid  into  the  tissues.  This  must 
increase  the  friction  of  the  corpuscles  in  the  vessels  and 
at  the  same  time  the  pressure  witliin  thelatteris  reduced. 
It  is  astonishing,  in  the  explanations  which  have  been 
given  of  the  inflammatory  phenomena,  how  little  atten- 
tion has  Ijeeii  paid  to  the  tissues.  It  is  generally  assumed 
that  tissue  pressure  remains  the  same  in  all  conditions 
and  that  the  dilatation  of  the  vessels  shows  a  higher 
jiressure  on  the  part  of  the  blood.  The  process  of  exu- 
dation is  active  and  not  a  passive  filtration  under  in- 
creased pressure.  How  much  it  is  due  to  activity  on  the 
part  of  the  endothelial  cells,  analogous  to  secretory  activ- 
ity, is  unceitain.  W'e  do  not  know  what  changes  are 
produced  in  the  tissue  rendering  them  more  capable  of 
taking  up  fluid  from  the  blood  nor  how  these  changes 
act.  We  know  nothing  of  the  mutual  relations  of  blood 
and  tissue  pressure  in  an  inflamed  part.  It  is  certain, 
however,  that  the  tissue  pressure  is  increased ;  the  rapid 
outflow  of  lymph  from  au  inflamed  part — the  greatly  in- 
creased tension — shows  this.  It  also  has  been  generally 
assumed  that  diapedesis  is  purely  mechanical  and  is  due 
to  the  red  corpuscles  being  forced  through  the  enlarged 
spaces  in  the  walls  Iiy  the  increased  pressure  iu  the  ves- 
sels. There  can  be  no  question  that  the  process  is  a  me- 
chanical one,  but  it  is  much  more  reasonable  to  assume 
that  the  red  corpuscles  are  carried  through  the  small 
openings  in  the  vessels  by  the  fluid  stream  passing  into 
the  tissues. 

Any  injury  to  the  tissues  is  accompanied  by  changes 
in  the  tissue  cells  which,  taken  in  toto,  must  be  regarded 
as  reparative.  In  some  cases  these  tissue  changes  are 
simple,  in  others  they  are  extremely  complicated.  Slight 
injuries  involving  only  partial  loss  of  surface  epithelium 
are  easily  repaired  b\-  proliferation  of  the  cells  adjoining 
the  injured  part.  This  is  accompanied  by  congestion  of 
the  vessels  and  probablj'  b}'  a  slightly  increased  tninsuda- 
tion.  In  more  extensive  injury  involving  complicated 
structures,  in  which  not  only  cells  btifintercellular  sub- 
staiu'e  must  be  formed,  the  changes  are  more  complicated. 
This  may  lie  more  easily  studied  in  the  cornea  than  else- 
where. If  necrosis  is  produced  in  the  centre  of  the  cornea 
by  the  application  of  nitrate  of  silver,  changes  begin  to 
appear  in  the  corneal  corpuscles  adjoining  the  necrosis  in 
the  course  of  a  few  hours.  The  first  change  consists  in 
an  increase  in  the  staining  capacity  of  the  nucleus  due 
to  an  increase  in  the  chromatin.  The  protoplasm  also  in- 
creases in  granulation  and  in  amount.     The  cell  processes 
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become  more  numerous  and  sire  more  plainly  visible. 
The  new  iirotoplasmic  projections  are  cbielly  formed  on 
the  side  of  the  cell  adjoining  tbe  necrosis  and  extend  in 
long  lines  inTO  the  necrotic  territory.  The  nuclei  divide 
rapidly  by  mitosis  and  the  newl3-  formed  nuclei  pass  up 
into  tlie  cell  process.  These  become  separated  from  the 
parent  cell  and  form  new  corneal  corpuscles.  Numerous 
nuclear  tigui'es  may  be  seen  in  the  cells  eighteen  Iiours 
after  the  injury.  The  proliferation  is  not  confined  to 
those  cells  immediately  adjoining  the  necrosis,  for  niiclear 
figures  may  be  seen  in  cells  several  rows  di.stant  and  in 
scattered  ones  iu  the  cornea  elsewhere.  There  seems  to 
be  a  general  increased  activity  in  all  the  cells  of  the  cornea, 
for  the  cells  in  the  entiie  tissue  staiu  more  actively.  All 
the  increase  in  cells  takes  place  bj- indirect  division  of  the 
nucleus.  In  certain  of  the  corneal  corpuscles  adjoining 
the  necrosis,  where  the  injury  was  probably  not  sufficient 
to  produce  at  once  death  of  the  cells,  a  process  of  direct 
division  may  lie  observed.  This  takes  place  in  large 
swollen  vacuolated  corpuscles.  There  is  no  increase  iu 
the  chromatin  of  the  nucleus  or  in  the  protoplasm  which 
stains  rather  more  faintly.  The  nucleus  liecomes  vacuo- 
lated and  the  chromatin  collects  along  the  peripherj-  iu 
crescent ic  masses.  Constriction  and  di\-ision  of  both  nu- 
cleus and  cell  follow.  In  the  di^i.sion  of  the  nucleus  the 
chromatin  masses  at  the  periphery  remain  tnichauged. 
There  is  no  increase  in  the  amount  of  chromatin  or  in  the 
interchange  of  its  ))arts.  The  process  is  one  of  cell  frag- 
mentation and  not  of  true  proliferation.  The  various 
steps  can  be  made  out  O'^ly  in  separate  cells.  This  pecul- 
iar form  of  degeneration  is  seen  more  frequently  in  some 
cells  than  in  others :  it  is  especially  common  in  the  cells 
of  stratified  epithelium. 

There  is  no  active  participation  of  the  leucocytes  in 
regeneration  and  it  may  take  place  without  them.  In 
very  sliglit  injuries  the  leucocytes  may  not  reach  the 
attected  region;  thus,  slight  necrosis  may  be  produced 
by  touching  tlie  cornea  with  chloride  of  zinc,  yet  all  enii- 
gratiim  ma.y  be  absent.  When  leucoej'tes  are  present 
they  usually  are  seen  in  greatest  numbers  immediately 
around  the  central  eschar,  where  the  tissue  is  tilled  with 
the  precipitated  silver,  and  when  they  are  among  the 
proliferating  corpuscles  they  are  taken  up  by  these.  All 
of  the  proliferating  cells  are  phagocytic,  and  their  proto- 
plasm contains  numbers  of  polynuelear  leucocytes  or 
their  fragments.  The  enclosed  cells  or  their  fragments 
often  lie  in  vacuoles  in  the  protoplasm.  Even  the  con- 
nective-ti.ssue  cells  at  a  distance,  which  .show  increased 
activity  only  b\-  the  increase  of  chromatin  in  the  nu- 
clei, are  actively  phagocytic  and  take  up  the  fragments 
of  protoplasm  which  become  separated  from  the  travelling 
leucocytes.  In  these  early  stages  the  process  is  easily 
followed  and  the  derivation  of  the  new  cells  is  plainly 
seen.  Later,  the  new  cells  liecome  entirelj'  separated 
from  the  old  and  are  found  in  the  central  area.  Here 
they  present  little  similarity  to  the  old  connective-tissue 
corpuscles.  They  are  round  and  irregular  iu  shajie,  the 
protoplasm  is  granular  and  stains  ea,sily,  the  nucleus  is 
more  or  less  irregular  in  form  and  contains  an  increased 
amount  of  chromatin.  They  are  iisiially  larger  liut  may 
closely  resemble  mononuclear  leucocytes.  The  same 
process  of  cell  division  and  phagocytosis  ma}'  be  seen  in 
the  raeseutery  after  various  forms  of  injury. 

In  more  complicated  tissues,  repair  or  ratlier  tissue 
cliauge  is  not  so  ea.sily  interpreted  and  a  variety  of  cells 
are  affected.  In  vascular  tissues  we  almost  constantly 
find  plasma  cells  in  the  late  stages  of  inflanunation.  even 
after  Iwenty-foiu-  hours.  These  may  or  may  not  be  nor- 
mally present  in  the  tissue.  Considerable  numlieis  of 
them  may  be  foimd  in  the  subconjunctival  tissue  arcjiind 
the  edge  of  the  cornea.  They  are  not  present  in  the  nor- 
mal mesentery  of  the  rabbit.  They  are  cells  varying  in 
size,  somewhat  larger  than  polynuelear  leucocytes,  with 
an  abundant  granular  protoplasm  which  is  stained  with 
almost  all  reagents,  but  particularly  with  polychrome 
methylene  blue.  The  nucleus  is  round  or  oval  with 
aliundant  and  brightly  stained  chromatin  arranged  per- 
ipherally.    Larger  cells  may  be  seen  containing  two  or 


more  nuclei  but  otherwise  of  the  same  character  as  the 
smaller.  There  is  much  uncertainty  about  the  origin  of 
these  cells.  They  more  closely  resemlile  tlie  lymphoid 
cells  than  any  others  and  apparent  transitions  may  be 
seen  between  them,  the  protoplasm  and  the  chromatin  of 
the  lymphoid  cell  increasing  in  amount  and  staining  more 
actively.  The_y  are  auio?boid  and  may  be  found  "in  the 
corneal  sjiacesa  considerable  distance  from  the  iieripliery. 
I  am  strongly  of  the  opinion  that  they  are  derived  from 
the  lymphoid  cells.  Others  believe  that  the\'  are  iiro- 
dui-ed  from  the  fixed  cells  of  the  tissue  and  take  jiart  in 
tissue  formation.  They  are  never  phagocytic,  but  like 
the  lymphoid  cells  they  are  taken  up  by  other  cells.  In 
some  cases  they  are  certainly  brought  to  the  part  liy  the 
blood  and  pass  by  emigration  from  the  blood-vessels  into 
the  tissue.  In  the  kidney  I  have  seen  them  in  the  act  of 
migration.  It  has  not  seemed  to  me  that  they  take  any 
part  in  tissue  formation.  They  are  most  numerous  in 
the  chronic  intlamniations  in  which  injury  and  rejiair  are 
going  on  continuously.  Nuclear  figures  are  numerous 
in  them  and  they  certainly  increase  iu  number  in  this 
way.  The  lymphoid  cells  take  no  part  in  tissue  forma- 
tion. With  regard  to  the  large  mononuclear  leucocytes 
there  is  more  doubt.  It  is  certain  that  their  presenc"e  iu 
the  inflamed  part  is  due  in  part  to  emigration  from  the 
vessels.  It  is  not  certain  whether  this  is  their  only 
source.  I  am  disposed  to  regard  these  cells  as  endothe- 
lial iu  origin  and  they  may  be  formed  in  the  part  from 
the  endothelium  of  biood-vessels  or  other  endothelium. 
It  is  difficult  to  differentiate  them  from  young  tissue 
cells.  It  is  not  probable  that  they  take  any  part  in  tissue 
formation,  but  in  the  difficult)-  of  distinguishing  them 
from  cells  which  certainly  are  tissue  producers  it  does 
not  seem  possible  to  decide.  In  the  regeneration  of  the 
destroyed  tissue  intercellular  substance  as  well  as  cells 
must  be  formed.  Fibrillar  are  formed  between  the  cells 
early.  The  newly  formed  intercellular  substance  may 
contain  elastic  fibres  and  the  ordinary  filirilke  of  white 
fibrous  tissue.  It  is  generally  believed  that  the  fibres  are 
differentiated  from  an  intercellular  substance  prodticed 
by  the  cells  and  not  formed  in  them.  When  the  tissue 
has  been  entirely  destioyed  the  newly  formed  connective 
tis.sue  is  not  of  the  same  quality  as  the  old.  The  fibrillre 
are  thicker  and  tend  to  adhere  together,  forming  thick 
masses,  and  the  tissue  is  more  opa(|ue  and  may  be  recog- 
nized long  afterward  as  the  cicatrix  which  remains. 

The  activity  of  regeneration  depends  upon  the  charac- 
ter of  the  agent  which  produces  the  injury.  While  it 
begins  early  and  is  active  in  the  cornea  after  simple  in- 
juries, there  may  be  no  evidence  of  it  twenty-four  hours 
after  inoculation  with  staphylococci.  Of  course  there 
can  be  no  laws  governing  the  reaction  of  the  tissues  to 
other  bacteria,  for  some  of  them  may  direct!)'  excite  the 
tissue  cells  to  prolifei'ation. 

Tissue  proliferation  of  any  extent  is  accompanied  by 
formative  activity  in  the  blood-ves.sels  belonging  to'  the 
part,  leading  to  a  new  formation  of  vessels.  (Plate 
XXXV.,  Fig.  3.)  No  better  place  than  the  cornea  can  be 
selected  for  the  stud_y  of  this  process.  Evidences  of  this 
formative  activity  are  seen  first  in  a  general  increase  in 
size  and  staining  capacity  of  the  endothelial  cells.  The 
large  cells  proliferate  and  fonn  new  vessels.  The  new 
vessel  begins  as  a  process  from  one  of  the  endothelial  cells 
which  projects  into  the  tissue,  the  ]irocess  coming  from 
a  cell  on  the  side  of  the  vessel  toward  the  injured  area. 
The  process  enlarges,  nuclei  are  formed  by  mitotic  division 
and  pass  into  the  process,  and  new  cells  may  be  formed 
from  the  adjoining  endothelium.  The  process  of  cells 
becomes  hollow  and  communicates  with  the  lumen  of  the 
vessel  from  which  it  arises.  The  process  is  pointed  at  the 
end  and  often  several  jioiuts  are  given  off  from  it.  Some 
of  these  processes  unite  with  similar  processes  from  other 
vessels,  a  loop  is  formed,  and  the  circulation  is  thus  es- 
tablished. Great  numbers  of  the.se  vascular  jjrocesses 
arise,  though  but  few  of  them  form  true  vessels.  It  is 
uncertain  "ndiether  the  growing  ends  exert  a  positive  at- 
traction for  each  other  or  whetlier  the  junction  is  fortui- 
tous.    It  is  possible  that  the  cell  spaces  of  the  tissue 
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have  an  influence  in  determining  the  direction  of  the 
growtli.  In  tlie  cornea  I  have  found  tliat  new  cells  may 
line  such  a  cell  space  which  Ihen  becomes  a  part  of  the 
lumen  of  the  new  vessel.  It  is  not  probable  that  tissue 
cells  are  formed  from  the  vascular  cells.  The  new  blood- 
vessels persist  as  long  as  the  active  cell  proliferation  is 
•continuing.  Thi-y  finally  atrophy  and  a  cornea  which 
sliowed  a"  marked  pannus  may  again  become  perfectly 
clear.  The  new  blood  vessels  are  formed  from  that  part 
of  the  periphery  which  is  nearest  to  the  injury. 

The  processes  of  repair  are  different  in  the  different 
sorts  of  tissue.  The  repair  is  most  perfect  and  simplest 
in  character  in  tissues  which  arc  least  differentiated  and 
homogeneous.  This  is  easily  seen  in  sections  passing 
through  the  skin  and  .subcutaneous  tissues.  Laparotomy 
incisions  have  supplied  us  with  an  abundance  of  material 
in  man  illustrating  every  stage  of  inflammation  and  heal- 
ing in  different  tissues.  The  process  can  also  be  studied 
experimentally  by  incisions  into  the  rabbit's  ear.  In  in- 
cisions of  theskin  there  is  less  inflammation  in  the  con- 
nective tissue  than  elsewhere.  If  the  wound  is  not  in- 
fected and  the  coaptation  of  the  edges  is  perfect,  healing 
may  take  place  with  almost  an  absence  of  leucocytes. 
New  cells  are  formed  from  the  connective-tissue  corpus- 
cles nearest  the  incision,  and  permanent  union  is  first 
effected  by  tlie  interlacing  of  the  processes  of  these  cells. 
Here  also  as  in  the  cornea  the  cell  prolifei-atiou  is  much 
more  extensive  than  would  be  required  solely  for  the  pur- 
pose of  regeneration.  Nuclear  figures  may  be  met  with 
in  the  tissues  at  cjuite  a  distance  from  the  line  of  incision 
and  injury.  When  the  section  in  the  rabbit's  ear  passes 
through  tiic  cartilage  no  regeneration  takes  jilace  in  this. 
The  portion  of  cartilage  immediately  adjoining  the  inci- 
sion degenerates  and  the  nuclei  break  up  into  nuclear 
detritus.  The  ends  of  the  cartilage  become  included  in 
the  connective  tissue  formed  around  them,  and  perma- 
nent union  takes  place  by  the  metaplasia  of  the  connec- 
tive tissue,  the  cells  becoming  transformed  into  cartilage 
cells  and  the  fibrillar  tissue  into  the  homogeneous  matrix. 
Where  the  laparotomy  wound  passes  through  the  subcu- 
taneous fat,  healing  takes  place  only  after  this  has  been 
removed.  This  is  accomplished  by  the  presence  of  large 
phagocytic  cells  which  appear  around  the  fat  droplets. 
The,  origin  of  these  cells  is  uncertain.  They  suggest  in 
their  general  characters  endothelial  cells.  By  these  cells 
the  fat  is  removed  and  connective  tissue  appears  in  its 
place.  This  fat  absorption  takes  place  at  a  considerable 
distance  from  the  line  of  incision,  and  lusually  numbers 
of  leMcoeytes  are  found  in  the  tissues.  The  large  cells 
are  found  in  injured  tissue  which  contains  fat.  and  they 
are  very  numerous  around  necrotic  areas  in  the  central 
nervous  system.  The  incision  through  the  muscle  leads 
to  extensive  necrosis  which  involves  the  nmscle  on  either 
side  for  a  considerable  distance  from  the  line  of  incision. 
The  neei-otic  fibres  are  invaded  first  by  leucocytes  and 
tiicM  by  larg<'  cells,  probably  of  endothelial  origin,  by 
which  the  necrotic  tissues  are  removed.  There  is  very 
extensive  proliferation  of  the  nuclei  of  the  sarcolemma 
which  set'ins  to  take  place  by  direct  division  and  to  be 
degenerative  in  character.  Longrowsof  vesicidar  nuclei 
containing  but  little  chromatin  are  found  in  the  ends  of 
the  fibres  and  extending  some  distance  along  them.  I 
have  never  found  any  nuclear  figures  or  evidence  of  true 
division  here. 

The  fluid  exudation  finds  its  way  out  of  the  tissues  in 
various  ways.  A  ])urulent  exudation  may  produce  grad- 
ual softening  of  the  overlying  tissue  and"  thus  provide  a 
way  for  its  discharge.  In  parts  with  such  a  thin  covering 
over  tliem  as  exists  in  tlie  alveoli  of  the  lung  the  exiula- 
tion  easily  passes  through  to  the  surface.  Even  when 
the  surface  is  a  mucous  membrane  the  exudation  may 
readily  find  its  way  between  tlw  cells.  The  abuiidan't 
di.seliarge  from  an  inflamed  nuicous  membrane  is  princi- 
pally composed  of  the  exudation  coming  from  the  tissue 
beneath,  but  is  mingled  with  an  increased  secretion  from 
the  mucous  glands.  The  greater  portion  of  the  exudji- 
tion  is  removed  by  the  lymphatics.  It  has  long  lieen 
known  that  the  lymphatics  coining  from  an   inflamed 

10 


part  arc  dilated  and  the  flow  of  lymph  is  increased. 
This  flow  i;  proportional  to  the  amount  of  fliud  exuda- 
tion in  the  part,  but  it  may  not  be  proportional  to  the 
amount  of  tension  and  swelling  in  the  part,  for  this  may 
be  due  to  the  presence,  in  the  exudation,  of  material 
like  fibrin  which  will  not  pass  away  by  the  lymphatics. 
On  microscopic  examination  the  lymphatics  in  a  tissue 
adjoining  an  inflamed  part  are  found  to  be  dilated  and 
easily  recognizable.  It  is  remarkable  that  they  contain 
so  few  cells.  The  cells  of  the  exudation  are  not  removed, 
to  any  extent  at  least,  by  the  lymphatics.  The  lym- 
phatics contain  an  abundant  granular  coagulumand  usu- 
ally a  small  bunch  of  cells,  among  which  may  be  a  few 
red  corpuscles  and  degenerated  leucocytes  which  probably 
came  from  the  exudation;  but  most  of  the  cells  within 
them  are  cells  of  endothelial  character  probably  derived 
from  proliferation  of  the  lining  cells.  This  seems  to  be 
true  of  the  lymphatics  iu  all  tissues  of  the  body  and  in 
various  forms  of  inflammation.  I  have  studied  carefully 
the  lymphatics  of  the  hmgs  in  various  forms  of  pneu- 
monia. They  are  dilated,  tliey  contain  granular  coagu- 
lum  and  often  considerable  fibrin,  but  thej'  cimtain  few 
or  no  cells  from  the  exudation.  It  does  not  seem  to  me 
probable  that  any  of  the  exudation  cells  return  to  the 
blood  from  the  tissues  either  directly  from  the  blood-ves- 
sels or  indirectly  by  means  of  the  lymphatics.  No  one 
has  seen  the  emigration  from  the  tissues  into  the  blood- 
vessels in  the  living  tissues  nor  can  any  evidence  of  it  be 
seen  in  the  hardened  tissues.  It  is  diflicult  to  see,  unless 
we  attribute  to  them  an  independent  volition,  what  influ- 
ence could  be  exerted  on  the  exudation  cells  to  induce 
their  return.  Some  of  them  are  devoured  liy  phago- 
cytes, and  they  imdoubtedly  contribute  in  this  way  to 
tiie  building  up  of  the  tissues,  but  the  great  mass  of  them 
is  ].>robably  dissolved  or  digested  by  the  tissue  fluids. 

A  fibrinous  exudation  on  a  surface  is  removed  by  the 
process  of  organization.  In  this  a  highly  vascularized 
tissue  grows  up  into  the  fibrin  and  gradually  removes 
and  replaces  it.  How  the  removal  is  brought  about  is 
uncertain.  The  fibrin  simply  disappears  before  the  grow- 
ing tissue,  becoming  first  more  homogeneous  and  then 
hyaline.  In  the  last  stage  of  the  process  irregular,  swol- 
len, hyaline  masses  of  fibrin  are  found  on  the  surface  and 
within  the  new  connective  tissue. 

Before  our  recent  knowledge  of  the  formation  of  leuco- 
cj'tes  and  the  conditions  imder  which  it  takes  place  there 
was  much  uncertainty  as  to  the  origin  of  the  great  num- 
bers of  leucocytes  found  in  an  inflamed  part.  It  could 
not  be  explained  without  the  assumption  of  someincrease 
in  the  munber  of  leucocytes,  for  those  found  in  the  exu- 
dation in  croupous  pneumonia  might  exceed  in  number 
the  leucocytes  ordinarily  contained  in  the  entire  mass  of 
the  blood.  It  has  been  foimd  from  blood  examinations 
that  in  inflammation  there  is  an  increase  in  the  number 
of  leucocytes  in  the  blood.  In  croupous  pneumonia 
there  may  be  eight  times  the  normal  number  of  leuco- 
cytes, the  increase  being  only  in  the  neutrophiles.  The 
relation  of  leucocytosis  to  inflanunation  has  recently  been 
studied  by  Brinckcrhoff  iu  the  rabbit.  He  has  found 
that  in  the  beginning  of  the  exudation  leucocytes  are 
withdrawn  from  the  blood  more  rapidly  than  they  can  be 
replaced  and  a  condition  of  bypoleucocytosisis  produced. 
This  is  but  temporarj'  and  the  number  in  the  blood  rapidly 
increases  to  the  normal  and  beyond.  Examination  of  the 
bone  marrow  at  torresjiimding  iieriods  shows  that  in  the 
beginning  of  the  increase  in  the  blood  the  iunphophiles 
stored  iu  the  marrow  rapidly  leave  it,  producing  a  local 
hypoleueocytosis  which  is  followed  by  a  ra]iid  new  for- 
mation of  amphoiiliiles.  The  blood  examination  gives  us 
a  further  proof  that  there  is  no  return  of  the  leucocytes 
into  the  lilnfid.  In  pneumonia  the  number  of  leucocytes 
in  the  blood  rapidly  falls  at  the  crisis  and  may  reach  the 
normal  at  the  lime  when  there  is  the  most  rapid  absorp- 
tion of  the  exudation.  If  the  leucocytes  did  return  into 
the  blood  there  should  be  an  increase  at  this  time. 

The  forms  of  inflammation  which  we  have  considered 
so  far  may  be  termed  acute.  They  were  excited  by  an 
agent  which  produced  an  injury  to  the  tissue  and  whose 
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EXPLANATION  OF  PLATE  XXXV. 

Pig.  1. — Muscle  in  Vicinity  of  Necrosis  Produced  by  Croton  Oil,  Showing  Absorption  of  Necrotic 
Muscle  Fibres  and  Proliferation  of  Tissue  Cells.     4  mm.  Zeiss. 

Pig.  2. — Single  Muscle  Fibre  Undergoing  Absorption  by  Endothelial  Cells.  The  dark  masses  repre- 
sent the  remains  of  the  necrotic  tissue.  All  the  fissures  in  it  are  filled  by  the  protoplasm  of  the 
phagocytes.     One-twelfth  horn,  immersion,  Zeiss. 

Fig.  3.— New  Blood-Vcssels  E.xtending  into  Cornea  from  Scleral  ^Margin  Three  Days  after  Inflam- 
mation Produced  by  Inoculation  with  Staphylococcus  Aureus.     8  mm,  Zeiss. 

Fig.  4. — Granulation  Tissue  Showing  Newly  Formed  Blood-Vessel  from  which  Emigration  is  Taking 
Place.     4  mm.  Zeiss. 

Fig.  5. — Edge  of  Muscle  Showing  Ingrowth  of  Connective  Tissue  Five  Days  after  Inflammation  Pro- 
duced by  the  Application  of  Croton  Oil.     8  mm.  Zeiss. 


REFERENCE  HANDBOOK 

Of  THE 

MEDICAL    SCIENCES 


PLATE  XXXY, 


FI&4. 


CHRONIC    INFLAMMATION 


FIG  5 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


luflaniinatlon. 
Influeuza, 


action  ceased  with  the  production  of  tliis  injury.  The 
tissue  changes  were  the  re,sult  rather  of  tlie  injury  pro- 
duced by  the  agent  than  of  the  agent  itself.  It  is'possi- 
l)le  in  various  ways  to  excite  an  iutiamniatiou  in  wliicli 
all  the  phenomena  which  have  been  seen  in  acute  inflam- 
mation develop  much  more  slowly,  or  some  of  them  may 
be  entirely  wanting,  the  whole  process  lasting  much 
longer  or  even  indefinitely.  Such  inflammations  are 
termed  chronic.  It  is  of  course  impossible  to  assign  any 
limits  to  the  acute  inflammations,  and  we  cannot  say  tliat 
after  so  many  days  an  inflammation  ceases  to  be  acute. 
The  terms  acute  and  chronic,  therefore,  while  conven- 
ient, are  ditticult  of  deflnition.  Chronic  inflammations 
may  be  pnnluced,  first  bj'  the  continuous  action  of  an  in- 
jurious agent,  secondly  by  the  i-epeatcd  action  of  slight 
causes  on  a  tissue  which  is  not  normal  and  not  capable  of 
resisting  this  action.  In  chronic  inflammation,  again,  the 
changes  in  the  tissue  are  marked  and  exceed  in  impor- 
tance the  exudation.  The  best  types  of  chronic  inflam- 
mation are  seen  in  the  inflammations  around  foreign 
bodies  and  in  the  ulcer.  Inflammation  surrounding  for- 
eign bodies  may  be  studied  by  the  iutrodviction  of  vari- 
ous foreign  bodies  into  the  tissues  of  rabbits,  and  by  the 
accidental  material  which  is  provideil  by  surgery.  Silk 
suture  may  remain  in  the  tissues  an  indefinite  time  with- 
out undergoing  absorption.  The  changes  which  take 
place  are  of  two  sorts:  first,  those  which  have  for  their 
object  the  absorption  of  the  material  (Plate  XXXV., 
Figs.  1,  2);  second,  those  which  lead  to  the  formation  of 
an  indefinite  tissue  which  can  resist  the  action  of  the 
foreign  substance.  Sections  made  across  a  silk  suture 
which  has  been  introduced  into  the  muscles  of  the  leg  of 
a  rabbit  show  in  twenty-four  hours  around  the  suture  an 
area  of  necrotic  muscle.  If  the  suture  has  been  soaked 
in  corrosive  sublimate  the  fibres  immediately  adjoining  it 
show  no  change.  They  have  been  killed  by  the  corrosive 
and  preserved  in  their  normal  state  in  the  same  way  as 
muscle  is  hardened  in  a  preservative.  Such  muscle  fibres 
resist  invasion  b}'  phagocj'tes.  Farther  out  is  an  area 
where  the  nuclei  of  the  fibres  have  disappeared  and  the 
fibres  are  swollen  and  lij-aline.  There  is  an  abundant 
exudation  of  leucoc3-tes  which  infiltrate  the  necrotic 
muscle  and  the  suture.  There  is  a  slight  new  formation 
of  cells  in  the  surrounding  tissue  and  the  ordinary  nu- 
clear increase  in  the  muscle  nuclei.  Sections  made  at 
late  ]ieriods  show  first  the  degeneration  and  final  disap- 
pearance cif  the  leucocytes  and  the  necrotic  muscle  fibres. 
The  necrotic  fibres  are  invaded  by  leucocytes,  but  it  has 
not  seemed  to  me  that  these  are  the  true  phagocytes. 
The  final  removal  is  effected  by  cells  of  the  endothelial 
type  (Plate  XXXV.,  Figs.  1,  2)  for  which  the  way  has 
l)een  prepared  by  the  leucocytes.  The  leucocytes  all 
degenerate.  The  place  of  the  exudation  cells  and  ne- 
crotic tissue  is  taken  by  a  tissue  composed  for  the  most 
part  of  spindle  or  irregularly  shaped  cells  with  large 
nuclei.  Arovmd  tlie  silk  fibrils  there  are  large  protoplas- 
mic masses  containing  a  number  of  nuclei.  These  may 
surround  the  fibrils,  and  on  longitudinal  section  are 
found  to  extend  along  them  a  considerable  distance. 
These  giant  cells  are  formed  from  the  cells  of  the  tissue. 
They  may  be  produced  by  coalescence  of  cells,  or  by  the 
increase  in  size  of  a  single  cell  with  proliferation  of  nu- 
clei but  without  succeeding  division  of  protoplasm. 
The}'  are  formed  about  foreign  bodies  of  all  sorts.  In 
wounds  of  the  skin  they  are  found  with  enclosed  masses 
of  connective  tissue  and  elastic  fibres.  The  silk  fibres 
enclosed  within  them  undergo  no  change  even  in  the 
course  of  years.  Sections  made  several  weeks  after  intro- 
duction of  the  suture  show  that  nearly  all  of  the  newly 
formed  tissue  has  disappeared  and  the  suture  is  sur- 
rounded by  a  thin  mass  of  connective  tissue,  but  which 
extends  for  some  distance  between  the  fibres  of  the  sur- 
rounding muscle.  The  amount  of  the  newly  formed 
connective  tissue  varies  greatly  in  different  cases  and  ac- 
cording to  the  character  of  the  material  used  for  suture. 
It  is  very  much  greater  around  catgut  tlian  around  silk 
suture.  The  catgut  suture  may  remain  unchanged  in  the 
tissue  for  a  considerable  time.     It  appears  on  section  as 


a  dense  homogeneous  mass  surrounded  bj'  leucocytes, 
and  later  by  newly  formed  tissue.  Leucocytes  do  not 
invade  it  until  cracks  and  fissures  are  formed  in  it.  It 
a])pears  rather  to  undergo  slow  softening  and  dissolution 
in  the  tissue  than  to  be  removed  by  phagocytes. 

In  the  ulcer  there  is  a  combination  of  conditicms.  There 
is  a  constant  trauma  acting  on  the  surface  which  has  been 
deprived  of  its  protective  covering.  The  surface  of  a 
skin  ulcer  is  always  covered  with  a  thin  laj'erof  necrotic 
tissue,  within  and  below  which  there  is  an  abundant  in- 
filtration with  leucocytes.  Extending  to  a  variable  depth 
below  the  surface  there  is  a  tissiu^  composed  of  newly 
formed  blood-vessels  and  of  yoimg  connective  tissue  rich 
in  cells.  Between  the  cells  of  the  connective  tissue  there 
are  a  few  connective-ti.ssue  fibrilUe.  The  whole  tissue  is 
loose  and  (edematous,  it  contains  great  numbers  of  l.ym- 
phoid  and  plasma  cells,  principally  in  groups  around  the 
vessels.  The  newly  formed  blood-vessels  are  large  (Plate 
XXXV.,  Fig.  4),  tiieir  walls  are  composed  of  large  endo- 
thelial cells,  with  large  nuclei,  projecting  into  the  lumen, 
and  from  them  there  is  abundant  emigration.  This  tissue 
remains  until  the  surface  is  covered  with  a  regenerating 
epithelium,  and  is  finally  replaced  by  dense  connective  tis- 
sue containing  few  cells  or  vessels.  Such  a  tissue  is  made 
less  resistant  to  traumatic  influences  than  is  normal  tissue. 
In  the  first  place  it  probably  receives  more  injury  from  a 
blow  or  from  pressure  owing  to  its  density  and  consequent 
inability  to  distribute  the  influences  of  the  trauma.  The 
blood-vessels  in  it  are  few  in  number  and  owing  to  the 
density  of  the  tissue  are  less  capable  of  quick  dilatation 
and  the  increased  nutrition  necessary  for  repair.  This 
condition  is  alwa3'S  to  be  considered  in  chronic  inflamma- 
tion. The  repair  of  a  tissue  after  an  injury  involving 
destruction  of  complicated  structure  is  never  perfect. 
Repair  involving  cells  alone  easily  takes  place  and  is  per- 
fect., but  the  tissues  seem  to  have  lost  the  power  of  form- 
ing again  tissue  of  the  same  character  as  that  produced  in 
the  embryonic  condition.  Chronic  inflammation  is  fre- 
quently the  result  of  repeated  separate  injuries  produced 
by  influences  which  come  within  the  normal,  acting  on  a 
tissue  vv'hose  capacity  for  resistance  and  rejiairis  low  and 
which  is  continually  lowered  by  each  succeeding  attack. 

Healing  of  the  abscess  may  take  place  in  a  number  of 
ways.  The  exudation  and  with  it  most  of  the  infec- 
tious agents  which  have  lieen  produced  may  be  removed 
in  the  ways  we  have  spoken  of.  There  remains  a  surface 
which  is  very  similar  to  the  surface  of  an  ulcer.  It  is 
infiltrated  with  leucocytes  and  contains  numerous  vessels 
and  young  tissue  cells.  The  bacteria  are  partly  removed, 
many  of  them  are  enclosed  in  jihagocytic  cells,  the  tissue 
has  become  resistant  to  the  action  of  those  that  remain, 
and  thus  a  local  immunity  is  produced.  The  cavity  be- 
comes obliterated  Ijy  the  contraction  of  the  tissue  and 
the  growing  together  of  the  walls. 

It  would  be  impossible  within  the  limits  of  this  article 
to  consider  further  the  special  forms  of  inflammation  due 
to  the  character  of  the  tissue  or  the  nature  of  the  injuri- 
ous agent.  In  certain  organs  the  processes  of  inflamma- 
tion may  differ  in  a  marked  degree.  In  the  kiduej',  for 
instance,  there  are  lesions  which  come  under  the  brop^l  in- 
terpretation of  inflammation  which  are  not  foimd  in  any 
other  situation.  In  general,  however,  all  the  differences 
which  are  met  with  are  but  variations  of  the  processes 
which  have  lieen  described.  W.  T.  Councilman. 

INFLUENZA. — Influenza  is  an  acute,  self-limited,  in- 
fectious fever,  occurring  in  widely  distributed  epidemics, 
and  characterized  by  catarrhal  inflammation  of  the  respi- 
ratory and  gastro-intestinal  mucosa,  liy  profound  ner- 
vous disturbances,  and  b_v  extreme  debility. 

Synonyms:  Febris  catarrhalis;  Epidemic  catarrhal 
Fever;  La  Grippe;  Grip;  Tac;  Horion;  La  Dando; 
Ziep  ;  EpukmiscTier  Eusten  ;  Epidemischer  Sehnvpfen ; 
Scliaflnistcn:  Blitz- Catarrh  ;  Modefleber  ;  Mai  Jivase ; 
Snuffrjuka  (Swedish);  Qual-Tomj  {(Shmese). 

Many  other  synonyms,  grave  and  humorous,  might  be 
listed  which  have  been  suggested  by  the  peculiarities 
of  various  epidemics,  the  national  characteristics  of  the 
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people  affected,  or  some  fancied  resemWance  of  the 
svmptoms.  but  injUicnza.  hi  r/rippe,  or  the  Anglicized 
/)■(■/).  liave  practically  superseded  all  otlier  names. ,  in 
Tni-dical  as  well  as  lay  circles. 

Inllueuza  is  nf  Itiilian  origin,  and  was  probably  first 
eini>loved  by  tlie  Italian  savants  to  indicate  the  supposed 
occult"  influence  of  the  .stars  over  the  course  of  the  dis- 
ease. Wolff  states  Uiat  it  was  first  used  by  an  Italian 
author.  GagJiardi:  "  Parere  sojira  I'lufiuenza  catarrale, 
die  pivsentamcutc  rei^ua  in  Roma  e  stato  ecclesiastico, 
Roma.  1733." 

()tl;er  authorities,  however,  trace  its  origin  to  tbe  Eng- 
lish writers  Pringle  and  Huxham,  tlie  latter  of  whom,  in 
describing  the  epidemic  ol'  1743-43.  writes:  "Quae  per 
lotam  Europam  hoe  vere  sulj  nomine  infiueuza  grassata 
est." 

The  delivation  of  hi  r/rippe  is  likewise  in  douljl.  Most 
authors  refer  its  origin,  and  probably  coi-rectly,  to  the 
French,  agripper,  to  seize,  hut  others  derive  it  from  the 
Polish,  ehrfiphi.  o\  f/ri/p/.-a.  hoarse.  It  came  into  gen- 
er.-d  use  in  France  during  tlie  epidemic  of  1732  (Marigne: 
Description  et  traitemeut  d'uue  affecrion  catarrhale  epi- 
demiiiue  observee  en  1732,  vulgairement  appellee  la 
Gripp<',  1776). 

HisTomc.^-i.  Sketch. — Siuce  the  appearance  of  the 
fourth  volume  (1.S87)  of  this  Referekce  Handbook, 
containing  the  brief  article  on  Jnjlnensii.  a  series  of  epi- 
demics has  swe]it  over  the  world,  which,  for  rapidity  of 
movemi'ut.  extent  of  distribution,  and  numbers  affected, 
rivals  all  previous  visitations  of  the  disease.  This  se- 
ries, which  began  in  the  fall  of  l.'SSO,  was  tlie  first  gen- 
eral epidemic  of  la  grippe  since  1.S47-48.  and  really  intro- 
duced the  present  generation  of  ]iractitioners  to  a  disease 
known  to  them  onlj'  in  history,  and  thus  became  one  of 
the  notable  medical  events  of  the  latter  half  of  the  nine- 
teenth century'. 

RecuiTing  at  a  rime  when  the  stud}'  of  the  infectious 
diseases  was  being  pushed  so  zealousl_y  along  bacterio- 
logieal  lines,  and  engaging  in  its  stud}'  the  ablest  clin- 
icians of  every  nation,  it  was  confidently  predicted  that 
the  mysterious  jiroblem  of  its  nature  and  etiology  would 
be  sjieedily  solved.  While  this  ]irediction  has  not  been 
thoroughly  fulfilled,  our  knowledge  of  epidemic  influ- 
enza has  been  materially  increased  and  necessitates  a 
restatement  here. 

In  this  necessarily  brief  historical  sketch  we  shall  not 
attempt  a  comjilete  chronological  account  of  the  ejiidem- 
ics  of  all  ages,  but  shall  allude  only  to  those  which,  from 
special  incidents,  mark  an  era  in  the  progress  of  our 
knowledge,  and  endeavor  to  trace  somewhat  in  detail  the 
course  <d'  the  recent  e])idemics  of  lS.S9-9'3. 

Medical  historians  have  interpreted  the  vague  utter- 
ances of  Ilipjiocrates  and  Liv}-,  referring  to  a  disease 
which  assumed  eindcmie  proportions  in  412  n.c,  as  the 
first  written  allusion  to  Influenza. 

Mention  is  made;  of  an  epidemic  which  prevailed  exten- 
sively in  the  latter  part  of  the  sixth  century,  in  which 
the  i>rominent  symiitoms  were  headache,  debility,  cough, 
and  an  irresistible  desire  to  yawn.  Sneezing  was  usually 
th<-  first  symptom  of  the  ]u-evailing  distemper,  and  the 
custom  of  calling  down  "God's  blessing"  upon  one  who 
was  lieard  to  sneeze  is  .said  to  have  originated  at  this 
time. 

It  is  very  jjrobable,  as  maintained  by  many  authors, 
that  not  a  few  of  the  general  ei)idemics  "described  in  the 
earlier  medical  chronicles  under  ^■arious  names  (catarrhal 
fever,  Italian  fever,  etc.)  were  epidemics  of  trtie  influenza. 

Parkes  traces  the  disease  back  to  the  ninth  century. 
In  827  and  87U  epidemics  in  which  cough  was  the  most 
prominent  symjitom.  and  which  also  extended  to  domes- 
tic animals  and  birds,  originated  in  Italv  and  spread  rap- 
idly over  all  Europe.  The  epidemic  of  876  is  .said  to 
have  sadly  discomfited  the  victorious  army  of  Charle- 
magne on  its  icturn  marrh  from  Italy. 

But  one  epidemic,  and  thai  limited  to  Germanv  and 
France,  is  known  to  have  occurred  in  the  tenth  een"tury. 
after  which  the  worid  apparently  enjoyed  imnnniity  for 
about  two  hundred  vears. 


Whatever  may  have  been  the  nature  of  these  early 
epidemics,  our  positive  knowledge  of  influenza,  accord- 
ing to  AVilson,  dates  from  the  great  visitation  of  1510, 
wiiich  covered  the  whole  of  Europe  and  the  Briti.sh  Isl- 
ands, and  Avas  so  general  tliat  "not  a  single  family  and 
scarce  a  person  escaped  it. " 

The  epidemic  of  1.557.  which  appeared  suddenly  in 
Eastern  Asia  and  spread  rapidly  to  the  West,  was  the 
first  influenza  epidemic  which  is  known  to  have  crossed 
the  Atlantic  to  Ameiica.  This  pandemic  was  very  se- 
vere in  certain  localities  and  was  attended  with  a  high 
mortality.  Five  thousand  are  said  to  have  died  in  Delft 
alone  within  a  short  period. 

During  the  past  four  hundred  years  there  have  been 
about  seventy  epidemics  of  grippe,  one-half  of  which, 
from  their  widespread  prevalence,  deserve  .to  be  called 
pandemics. 

The  century  just  closed  had  thirteen  visitations;  the 
last  important  one  previous  to  1889  was  that  of  1847,  in 
which  were  stricken  more  than  one-quarter  the  popula- 
tion of  London  and  Geneva,  and  fully  one-half  that  of 
Paris. 

The  course  of  tlie  later  eiiideniics  has  been  quite  uni- 
forml}-  from  east  to  west.  It  is,  of  course,  only  the  gen- 
eral trend  of  the  epidemic  that  can  be  followed,  since 
every  locality  invaded  becomes  at  once  a  new  centre  from 
whicli  arms  of  infection  reach  out  in  every  direction. 
With  few  exceptions,  the  later  pandemics  of  influenza 
originated  in  Eastern  Asia,  where  the  disease  may  almost 
be  said  to  be  endemic.  From  this  nidus  they  travelled 
westward  across  Russia,  thence  over  continental  Europe 
and  the  British  Isles,  over  the  ocean  to  America,  Austra- 
lia, East  Indies,  until,  like  Puck's  girdle,  they  circled  the 
globe. 

The  epidemic  of  1889-90  followed  closely  the  beaten 
path.  The  first  cases  of  which  we  have  knowledge  oc- 
curred in  Bokhara,  Central  Asia,  in  May,  1889.  The  dis- 
ease liecanie  quite  prevalent  in  July,  and  following  the 
lines  of  the  new  railways  slowly  invaded  other  poitions 
of  the  Russian  empire. 

The  epidemic  can  be  easily  traced  through  Western 
Siberia  and  the  post-towns  and  stations  in  Russia  in  its 
march  toward  St.  Petersburg,  which  was  reached  by  the 
end  of  Octol.ier,  and  two  weeks  later  it  had  assumed  such 
startling  proportions  in  that  city  as  to  attract  the  atten- 
tion of  the  civilized  world. 

From  St.  Petersburg  the  epidemic  spread  with  unpre- 
cedented rapidity,  and  the  cities  of  Western  Russia,  Cen- 
tral and  Northern  Germany,  Austria,  France,  and  the 
Brirish  Islands  became,  in  turn,  the  scene  of  its  ravages, 
until  by  the  end  of  December  it  had  compassed  the  whole 
of  Europe.  Scattering  cases  annoimccd  the  appearance 
of  the  disease  in  New  Yoik  about  the  middle  of  Decem- 
ber, and  a  week  later  it  had  assiniied  epidemic  jiropor- 
tions.  From  the  .seaboard  it  extended  in  every  direction, 
and  dtniug  January.  1S90,  was  geuei'ally  diffused  over 
the  United  States,  i3ritish  ISTorth "America,  the  Sandwich 
Islands,  and  Central  America  (Guatemala). 

From  its  starting-point  in  Central  Asia  the  ejiidemic 
also  extended  in  a  southeasterly  direction.  Malta,  Cy- 
prus, and  Egypt  were  successively  visited  in  January 
and  February.  It  was  reported  from  India  in  February, 
became  epidemic  in  March,  and  prevailed  extensively  in 
Upper  and  Lower  Burmah  during  April  and  Ma}'."  It 
reached  Arabia  in  April,  man}'  of  the  pilgrims  ariiving 
from  India  and  tlie  Straits  having  sickened  on  the  voy- 
age. 

In  the  Southern  hemisphere  the  course  was  from  the 
south  northward.  Cape  Town  was  the  seat  of  its  first  ap- 
pearance in  xVfrica,  it  having  been  carried  thither  by 
steamers;  thence  it  extended  northward,  reaching  Maii- 
ritinsin  August,  the  Shire  Highlands  in  September,  and 
Abyssinia  in  November,  1890. 

South  America  was  reached  in  February.  Bnenos 
Ayres  was  infected  presmnably  by  steamer"  from  Bor- 
deaux; thence  it  travelled  up  both  coasts  and  prevailed 
in  Brazil,  Chili,  and  other  states  during  April  and  May, 
It  was  notably  severe  in  the  province  of  Pernambuco.    It 
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\va.s  prevalent  in  Australia  and  New  Zealand  from  March 
til  July. 

In  Iceland  it  occurred  in  Jul}-,  and  in  some  remote 
places  of  China  and  Kashmere  during  September  and  De- 
cember. 

Dr.  Parsons,  in  his  exhaustive  report  to  the  Brit- 
ish Medical  Association.  July,  1891,  to  which  we  are 
largely  indebted  for  the  facts  above  related,  writes: 
••  Thus  assuming  the  epidemic  to  have  started  from  Rus- 
sia in  October,  it  took  about  six  weeks  or  two  months  to 
spread  over  Europe  and  reach  North  America,  rather 
more  than  two  months  to  reach  the  Cape,  three  mouths 
to  reach  South  America,  four  months  to  reach  India,  live 
montlis  to  reach  New  Zealand  and  Australia,  nine  mouths 
to  reach  Iceland,  ten  months  to  reach  Mauritius,  and 
neai'ly  a  year  to  make  some  remote  places  in  Africa  and 
Asia." 

During  the  summer  and  fall  of  1890  influenza  was 
■•  smouklering  on,"  as  shown  by  the  numerous  local  out- 
breaks, usuallj'  of  short  duration,  in  different  parts  of  the 
world. 

The  second  general  epidemic — 1891 — began  in  Janu- 
ary, and  was  but  little  less  e.xtensive,  and  probably  more 
fatal,  than  the  one  just  sketched.  It,  too,  was  pan- 
<leraic,  but  in  the  journey  around  the  world  the  course  of 
its  predecessor  was  reversed,  and  the  general  trend  was 
from  west  to  east. 

The  origin  of  the  epidemic  is  traced  to  New  Orleans, 
where  influenza  prevailed  extensively  and  fatally  in  Jan- 
uary, and  from  which  it  radiated  in  every  direction. 
During  February,  March,  and  April  it  spread  over  the 
Northern  States  and  was  notably  severe  in  Pittsburg  and 
Chicago  (March)  and  the  seaboard  (AprU).  It  wa.s  re- 
ported from  England  in  April,  from  German}'  in  August, 
from  Scandinavia  and  Denmark  in  July,  from  Russia 
(St.  Petersburg)  in  September,  from  France  in  October, 
from  Italy  in  December,  and  tlnis  passed  from  country 
to  coiuitry  until  almost  the  wliole  civilized  world  had 
been  revisited.  This  epidemic  also  ran  its  course  in 
about  one  year. 

Since  1889  each  winter  has  brought  a  recurrence  of  epi- 
demic influenza,  varying  in  extent  and  severity,  to  all 
parts  of  the  world.  Few  American  cities  have  escaped 
an  annual  visitation. 

N-VTi'RE  AND  Etiology. — It  has  been  customary  to 
regard  influenza  as  an  epidemic  catai'rhal  fever,  but 
recent  denouements  have  materially  strengthened  the  be- 
lief, long  entertained  by  some,  that  it  is  really  an  infec- 
tious nervous  fever. 

JIan}-  of  the  symptoms  are  most  readily  explicable 
upon  a  neural  basis,  whDe  its  bacterial  origin,  together 
with  the  knowledge  of  the  toxasmias  that  usujilly  attend 
upon  bacterial  infection,  gives  support  to  such  an  expla- 
nation. Much  testimony  has  accumulated  during  the  re 
cent  epidemics  to  show  that  the  nervous  sj'mptoms  are 
primary  and  are  followed  by  secondary  involvement  of 
the  respiratory  and  digestive  organs.  In  a  given  case 
the  pulmonary,  gastrointestinal,  or  cerebro-spinid  symp- 
toms predominate  as  the  nervous  apparatus  of  one  or  the 
other  system  bears  the  brunt  of  the  disease. 

Nervous  symptoms  are  uniformly  present  and  usually 
pronounced,  even  in  the  mildest  forms  of  grippe,  whde, 
on  the  other  hand,  in  many  of  the  worst  cases,  catarrh  of 
the  mucous  memliranes  and  inflammation  of  the  respira- 
tory tract  are  totally  absent. 

Again,  when  catarrh  and  pneumonia  are  present,  they 
frequently  assume  "such  a  peculiar  character  as  to  lead 
to  the  suspicion  that  they  might  arise  from  irritation  of, 
or  loss  of  i^ower  in,  the  various  nervous  mechanisms 
supplying  the  affected  parts,  and  would  therefore  have 
to  be  looked  upon  more  as  vaso-motor  and  tropluc  neu- 
roses than  as  ordinary  catarrh  and  inflammation." 

The  histories  of  the  various  epidemics  prove  clearly 
that  the  disease  is  not  dependent  upon  climate,  soil,  sea- 
son, meteorological  or  electrical  conditions.  It  affects 
all  classes  of  people,  irrespective  of  nationality,  sex,  so- 
cial position,  or  environment,  although  infants  and  young 
children  seem  to  possess  jiartial  immunity.     While  no 


season  of  the  year  is  exempt,  late  autumn  and  early  win- 
ter are  the  periods  of  its  greatest  frequency. 

The  phenomena  of  influenza  are  comprehensible  only 
upon  the  theory  of  a  specific  infecting  virus  or  germ  as 
the  exciting  cause.  Its  epidemic  occurrence,  transmis- 
sion along  lines  of  travel,  rapid  diffusion,  sweeping  over 
whole  continents  in  a  few  weeks,  and  idlecting  nearly 
the  entire  population  in  a  certain  iMstrict  m  a  few  hours 
after  its  appearance,  indicate  some  powerful  morbific 
agent  in  the  atmosphere  which  acts  specifically  upon  the 
animal  economy. 

A  few  authors  still  cling  to  the  theory  that  the  mor- 
bific agent  is  a  miasmatic  material;  liut  the  generally  ac- 
cepted doctrine,  and  the  one  most  in  accord  with  om- 
knowledge  of  the  etiology  of  infectious  diseases,  is  that 
which  makes  it  dependent  upon  the  presence  of  a  micro- 
organism. 

For  long  the  pathogenic  bacillus  eluded  the  vigilant 
search  of  bacteriologists,  although  fi'om  time  to  time  its 
discovery  was  prematurely  amiouuced.  Thus  "Weichsel- 
liaum's  "lancet-shaped  diplococcus,  Klebs'  flagellatum, 
Jell}''s  hassock-shaped  coccus,  Kirchner's  pimctiform 
microbe,  and  Babes'  radiated  bacterium,  each  in  turn 
failed  in  the  crucial  test  and  was  relegated  to  obscurity 
along  with  Saulsbury's  infusoria  and  Seifert's  micro- 
cocci. 

At  the  time  of  the  last  revision  of  this  article  (1893) 
Richard  Pfeiffer  had  just  announced  the  discovery  of  an 
organism  which  he  regarded  as  the  specific  exciting 
agent  of  influenza. 

This  conclusion  has  been  confirmed  by  later  observers 
and  is  now  universally  accepted,  although  positive  proof 
by  the  expei'imental  reproduction  of  the  typical  disease 
has  not  yet  been  satisfactorily  obtained. 

Pfeifler's  bacillus  is  a  tiny  rodlet  0.8  to  I  /j  long  and 
0.1  to  0.2  /i  broad,  about  the  same  thickness  and  half 
the  length  of  the  bacillus  of  mouse  septiciemia.  It  is  the 
smallest  bacillus  yet  isolated,  and  in  cultures  is  recogniza- 
ble duiing  the  first  twenty -four  hours  only  by  means  of  a 
lens,  so  that  niacroscopically  a  test  tube  containing  them 
can  scarcely  be  distinguished  from  a  sterile  one.  They 
are,  however,  readily  differentiated  by  the  peculiarity  of 
their  growth,  as  the  colonies  always  remain  separate  and 
do  not,  like  the  colonies  of  other  bacteria,  join  together 
and  form  continuous  rows.  When  neighboring  colonies 
come  together  the  contours  of  the  sevei'al  colonies  remain 
recognizable.  Under  the  microscope  they  show  a  pecul- 
iar glas.sy  transparency  and  are  almost  structureless. 

The  influenza  bacilli  are  stained  with  ditficulty.  They 
respond  either  to  a  dilute  Ziehl-Neelsen  solution  of  car- 
bol  fuchsin  or  to  a  hot  Lotfler  methylene-blue  solution 
Init  do  not  react  to  Gram's  stain. 

The  bacilli  have  been  found  in  large  numbers  in  spu- 
t\im,  bronchial,  pleiual  and  pneumonic  exudations,  and 
in  the  blood  (Canon).  They  are  present  in  such  enor- 
mous numbers  in  the  sputum  of  influenza  patients  that 
the  bacteriological  diagnosis  is  ordinarily  a  simple 
problem. 

Inoculation  experiments  have  been  negative  in  most 
species  of  laboratory  aniniivls  (mice,  guinea-pigs,  pigeons, 
etc.),  but  Canlani  has  recently  succeeded  in  producing 
in  rabbits  a  fatal  form  of  influenza  with  profoimd  ner- 
vous symptoms,  by  the  intracerebral  injection  of  living 
bacteria.  And,  contrary  to  the  usual  result  of  inocula- 
tions, the  specific  bacteria  were  found  increased  not  only 
at  the  local  seat  of  infection  but  also  in  the  circulating 
blood  and  in  remote  organs. 

It  is  highly  probable  that  the  action  of  the  morbific 
principle  of  grippe  is  not  limited  to  man.  Epizootics, 
very  similar  in  many  respects  to  the  epidemics  in  tlie 
human  race,  have  often  prevailed  among  domesticated 
and  wild  animals,  especially  horses,  dogs,  and  cats. 

The  attention  of  the  i)rofession  was  first  called  to  this 
fact  by  Huxham  in  cormection  with  the  epidemics  of 
1732-33.  These  epizootics  occur  independently,  but 
more  often  happen  either  simultaneousl_y  with  or  imme- 
diately precede  or  follow  epidemics  of  influenza.  Bar- 
tholow  favors  the  view  that  the  epidemic  disease  in  ani- 
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mills  is  the  parent  of  tliat  iu  man,  but  is  so  modified  by 
transition  tliat  eacli  succeeding  epidemic  is  milder  and 
less  aggressive. 

The  coutiigiousness  of  influenza  has  long  been  a 
mooted  queslion.  Tlie  fart  that  inoeulatious  thus  far 
have  been  unsuceessful  in  transmitting  tlie  disease  still 
remains  the  strongest  argument  for  the  negative  side  of 
the  proposition.  The  doctrine  that  contagion  is  the  most 
important  if  not  tlie  only  method  of  its  propagation  has, 
however,  been  strengthened  by  numerous  observations 
made  during  the  recent  epidemics  and  is  now  accepted 
bv  most  clinicians. 

"The  frequency  with  which  epidemics,  both  in  their  gen- 
eral and  in  their  local  distributions,  follow  the  regular 
lines  of  travel,  the  immunity  of  isolated  households  and 
comnumities,  and  the  frequency  with  which  local  out- 
breaks have  been  traced  to  their  sources  leave,  indeed,  little 
room  for  scepticism.  It  has  been  abundantly  ])roved  that 
the  sjjfead  of  influenza  is  not  materially  atfected  by  the 
direction  of  th<'  prevailing  winds;  and,  in  fact,  some  re- 
corded observations  indicate  that  it  may  even  travel  more 
rapidly  against  than  with  the  wind.  The  marvelous 
rapidity  w-ith  which  influenza  sometimes  spreads  in  a 
comnuinity  once  infected  is  readily  accoimted  for  by  its 
remarkably  short  period  of  incubation.  It  is  claimed  by 
many  that  personal  contact  with  infected  individuals  or 
materials  is  the  only  method  of  its  projiagation.  The 
supporters  of  tliis  doctrine  contend  that  the  dissemina- 
tion of  disease  germs  through  the  air  must  have  its  limi- 
tations. That  tliey  can  be  carried  thousands  of  miles  in 
air  currents  without  dispersion  or  destruction,  or  the  as- 
sumption, on  the  other  hand,  of  a  proliferation  iu  the  air 
itself,  does  violence  to  our  knowledge  of  the  life  history 
of  disease  germs.  There  are,  however,  too  many  irregu- 
larities in  the  behavior  of  grippe  epidemics,  not  neces- 
sary to  be  enumerated  here,  to  permit  us  to  accept  per- 
sonal contact  as  the  oidy  factor  in  its  propagation. 
Hirsch  has  pointed  out  that  notwithstanding  the  modern 
facilities  of  intercommunication  and  rapid  transit,  epi- 
demics do  not  travel  more  rapidly  now  than  under  the 
old  regime. 

The  passengers  and  crews  of  ships  which  liave  sailed 
from  non-infected  ports,  and  have  held  no  communica- 
tion with  other  ships,  have  been  repeatedly  attacked  in 
mid-ocean. 

The  following  striking  instance  is  related  by  Sir 
Tliomas  Watson:  The  frigate  titag  anchored  at  Berry 
Head,  on  the  Devonshire  coast,  all  on  board  well,  April 
3d,  1833,  the  very  day  on  which  Watson  saw  his  tirst 
cases  of  influenza  in  London.  The  breeze  was  off  the 
land,  and  in  half  an  hour  after  dropping  anchor  forty 
men  were  down  with  influenza;  si.\  hours  later  the  num- 
ber was  increased  to  sixty,  and  soon  reached  one  hundred 
and  sixty. 

The  period  of  incubation  is  very  variable,  both  in  indi- 
vidual ca.ses  and  in  different  epidemics.  It  may  develop 
almost  immediately  after  exposure,  from  which  it  has 
received  one  of  its  popidar  names.  Lir/htniiif/  Cdtiirrh, 
Blitz-Ciitarrh  ;  but  in  other  instances  there  is  an  incuba- 
tion period  lasting  from  a  few  hours  to  several  days. 

Dr.  (ioodhart  has  recorded  some  startling  instances  of 
the  suddenness  with  which  strong  men  engaged  in  their 
ordinary  vocations  were  stricken  with  the  disease. 

Influenza  is  no  respecter  of  sex  or  age,  though  males 
betw<!cn  tlie  ages  of  twenty  and  fifty  years  seem  most 
susc(^ptible  to  tlie  infection. 

One  attack  docs  not  confer  immunity  from  subsequent 
ones,  and  a  few  jji'rsons  even  experience  a  second  seizure 
during  the  same  eijidemic.  An  epidemic,  as  a  rule,  lasts 
from  four  to  eight  weeks  in  a  given  locality,  although 
many  run  a  shorter  course  and  often  end  as  suddenly  as 
they  began.  The  rate  of  progress  varies  greatly,  not  only 
in  dilTerent  epidemics  but  also  in  the  same  epidemic  as 
it  spreads  over  flilTerent  districts. 

There  is  no  causative  relation  between  influenza  and 
other  epidemic  or  infectious  diseases.  Tlie  statement 
that  i)rcvalent  infectious  diseases  abate  in  frequency  and 
intensity  upon  the  appearance  of  grippe  is  not  sustained 


by  facts.  Neither  is  there  any  ground  for  the  popular 
Ijclief  that  cholera  follows  in  tlie  wake  of  influenza,  Iu 
some  instances,  notably  in  1831.  1847.  and  18")li,  the  two 
diseases  have  been  closely  associated  in  ])oint  of  time, 
but  the  oflicial  report  of  the  French  commission  fully  in- 
dorses the  c<uiclusion  of  Gluge  and  Smolensky  that  the 
association  was  purely  accidental. 

MoKBiD  An.\tomy. — The  anatomical  lesions  found 
after  death  give  meagre  information  as  to  the  iiathology 
of  influenza.  A  fatal  termination  is  almost  invariably 
due  to  comjilications,  and  the  structural  changes  found 
post  mortem  are  characteristic  of  the  .secondarj'  dis- 
ease, and  not  of  influenza.  Death  rarely  occurs  in  un- 
complicated cases.  The  lesions  peculiar  to  influenza  are 
almost  exclusively  localized  upon  the  respiratory  mucous 
membrane.  The  mucous  lining  of  the  larynx,  trachea, 
and  bronchial  tubes  is  hypera-mic,  swollen,  and  covered 
with  frothy  (u-  viscid  muco-pus.  The  catarrh  may  ex- 
tend to  the  finer  bronchi,  but  is  ordinarily  limited  to  the 
trachea  and  larger  tubes.  The  bronchial  glands  are 
sometimes  enlarged  and  softened.  The  gastric  and  intes- 
tinal mucous  membrane  is  more  or  less  congested  in  a 
considerable  jiortion  of  the  cases.  The  solitary  and  ag- 
minate glands  of  the  intestine  are  not  usually  impli- 
cated. 

Kernig,  of  St.  Petersburg,  found  the  spleen  enlarged 
in  all  cases  which  came  under  his  care. 

Symptoms. — The  complexus  of  symptoms  of  influenza 
is  exceedingly  varied,  and  this  variability  extends  not 
only  to  different  epidemics,  but  also  to  individual  cases 
of  the  same  epidemic.  In  many  cases  the  attack  closely 
resembles  an  ordinary  catarrh,  with  little  fever  and 
slight  hyperirmia  of  the  nasopharyngeal  mucosa;  again, 
it  assumes  the  form  of  an  intense  infectious  fever,  with 
profound  involvement  of  the  nervous  centres,  while  be- 
tween these  extremes  are  found  cases  of  almost  every 
grade  of  severity,  and  almost  every  combination  of 
symptoms. 

Many  attempts  have  been  made  satisfactorily  to  clas- 
sify the  protean  forms  of  the  disease.  The  classification 
most  generall)'  followeil  by  recent  writers,  one  which  is 
a  modification  of  that  long  ago  proposed  by  Hufelaud, 
is  into: 

1.  The  nervous  form. 

2.  The  catarrhal  or  respiiatorj*  form. 

3.  The  gastrointestinal  form. 

It  is  estimated  that  in  the  recent  epidemics  about  fifty- 
five  per  cent,  of  the  cases  belong  to  the  nervous,  thirty 
per  cent,  to  the  catarrhal,  and  fifteen  per  cent,  to  the 
gastrointestinal  form  of  the  disease.  These  estimates 
will  undoubtedly  have  to  be  changed  for  different  locali- 
ties. According  to  the  observation  of  the  writer,  ner- 
vous .symptoms  predominated  in  about  eighty-five  per 
cent,  of  the  cases  in  the  epidemic  of  1889-90,  while  in 
that  of  1891  the  catarrhal  and  gastric  forms  were  more 
common  and  severe,  but  still  constituted  a  small  percent- 
age of  the  cases.  The  division  is,  however,  purely  arbi- 
trary, and  finds  its  chief  value  in  emphasizing  the  fact 
that  the  brunt  of  the  attack  may  fall  upon  any  one  of 
the  three  great  systems. 

Influenza  usually  begins  abruptly,  but  is  occasionally 
preceded  by  a  feeling  of  indisposition  or  malaise  of  from 
a  few  hours'  to  several  days'  duration.  A  distinct  chill, 
or,  oftener,  a  mere  chilliness,  is  at  once  followed  by  a 
rise  of  temperature  and  the  symptoms  of  a  naso-pliaryn- 
geal  catarrh,  with  cough,  .sore  throat,  frontal  heatlache, 
pains  in  and  general  soreness  of  the  limbs,  depression 
of  spirits,  and  sometimes  with  gastro-iutestiual  disturb- 
ances. 

The  fever  Is  remittent  iu  type,  variable  in  intensity, 
rarely  exceeds  104°  F.  in  uncomplicated  cases,  and  sub- 
sides by  lysis,  rather  than  by  crisis.  As  a  rule,  the  tem- 
perature reaches  its  maximum  at  the  beginning  or  early 
in  the  attack,  and  often  drops  below  normal  during  con- 
valescence. 

A  subnormal  temperature  has  also  been  noted  by  many 
during  the  progi'ess  of  the  disease,  accompanied  usually 
by  surface  coldness,  feeble  circulation,  and  other  evl- 
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Jences  of  depression.  The  later  epidemics  were  peculiar 
in  the  large  number  of  cases  in  which  the  fever  took  on 
a  continuous  type,  and  persisted  for  two  or  three  weeks, 
resembling  in  many  of  its  features  a  mild  tyjihoid  fever. 

Anomalous  cases  were  also  recorded  in  which  the  whole 
course  of  the  disease  was  afebrile,  and,  according  to  Eich- 
horst,  these  were  particularly  liable  to  nervous  explo- 
sions. 

The  pulse  is  moderately  increased  in  frequenc_Y  and 
changeable  in  rhythm  and  quality.  The  tendency  to 
cai'diac  asthenia,  so  pronovuiced  in  grave  cases,  often  be- 
comes a  serious  menace  in  those  of  moderate  severity. 
An  extraordinary  slowing  of  the  pulse  is  sometimes  ob- 
served. The  pidse  may  register  onh'  in  the  forties  or 
fifties  and  naturally  excites  fears  of  some  cerebral  com- 
plication. This  abnormal  retardation  belongs  to  the  nat- 
ural history  of  the  disease,  although  it  is  often  errone- 
ously attributed  to  remedies,  especially  if  digitalis  or 
other  cardiac  sedatives  have  been  adniinisteied. 

Coincidently  with  the  fever,  and  sometimes  preceding 
it,  the  symptoms  of  an  acute  catarrh  of  the  upper  air 
passages  are  manifested. 

There  are  frequent  paroxysms  of  sneezing,  a  feeling  of 
stuffiness  in  the  head,  the  eyes  are  suffused  and  watery, 
and  coryza  with  an  abundant  secretion  of  mucus  speed- 
ily follows.  The  mucous  membrane  of  the  nose,  mouth, 
frontal  sinus,  pharynx,  and  larynx  is  congested.  The 
voice  becomes  hoarse  or  reduced  to  a  whisper.  Cough 
is  rarely  absent,  usually  severe,  and  recurs  in  paroxysms 
which  harass  the  patient  daj'  and  night.  At  first  it  is 
harsh  and  brassy  and  attended  with  a  scant)'  muco-serous 
expectoration,  which,  as  the  disease  progresses,  becomes 
abundant,  mucopurulent,  and  often  blood-streaked. 

Sharp  pains  in  the  sides  and  under  the  sternum,  dys]3- 
ncea.  and  suffocative  paroxy.sms  are  experienced,  and, 
as  was  long  ago  pointed  out  b)'  Graves,  of  Dublin,  often 
without  any  recognizable  intrathoracic  lesion.  The 
catarrhal  process  does  not,  as  a  rule,  extend  below  the 
larynx  or  trachea,  but  if  it  should  invade  the  lower  air 
passages,  the  deepening  of  the  symptoms  at  once  an- 
nounces the  fact  and  the  illness  assumes  a  more  serious 
aspect. 

Nervous  symptoms  are  uniformly  present,  but  varj' 
greatly  in  intensity.  In  some  epidemics,  notablv  in 
1889-90,  they  predominated  over  all  other  symjitoms. 
Severe  headache,  usually  frontal,  and  pain  in  the  eye- 
balls are  rarely  absent.  The  head  pain  comtss  on  sud- 
denly, is  nearly  continuous,  dull,  and  throbbing,  with 
frequentl)'  recurring  paroxysms  of  atrocious  severity. 
It  is  exaggerated  by  pressure  or  movement,  and  is  often 
associated  with  hypera^sthesia  of  the  scalp  and  neck. 

With  the  headache  there  is  stiffness  and  soreness  over 
the  entire  body,  as  if  it  had  been  beaten,  and  a  backache 
which  in  its  intensity  is  suggestive  of  dengue  or  small- 
pox. 

The  patient  either  lies  perfectly  quiet,  to  prevent  the 
suffering  which  the  slightest  movement  causes,  or  tosses 
restlessly  about  in  the  futile  effort  to  find  a  position  of 
comfort.  Sharp  neuralgic  pains  dart  along  the  principal 
nerve  tnmks.  but  show  a  decided  preference  for  the  tri- 
geminal, intercostal,  lumbo-abdominal,  and  sciatic  nerves. 
These  neuralgias  are  often  intermittent,  but  do  not  ex- 
hibit the  periodicitj'  of  ordinary  malarial  neuralgias. 

Persistent  insomnia  or  imrefreshing  snatches  of  sleep 
filled  with  painful  dreams  add  to  the  patient's  distress. 
Delirium  of  a  mild  type  is  usually  present,  and  is  often 
marked  when  the  fever  is  slight.  In  exceptional  cases  it 
becomes  so  furious  as  to  overshadow  all  other  symptoms. 
Coming  on  late  in  the  disease  it  often  announces  the  onset 
of  some  complication. 

Vertigo,  especially  on  rising,  and  muscular  tremor  are 
not  imcommon.  Convulsions  and  coma  are  rare,  but 
ma3'  develop  with  the  initial  fever  or  at  any  subsequent 
period. 

The  extreme  muscular  weakness,  amounting  at  times 
to  a  serious  depression  of  the  vital  powers,  is  a  pecul- 
iar feature  of  influenza.  The  debility  is  wholly  dispro- 
portionate to  the  amount  of  fever  or  the  severity  of 


other  sj'mptoms,  and  generally  reaches  far  into  conva- 
lescence. 

The  mental  condition  harmonizes  with  the  physical 
depression.  When  th<iroughly  under  the  grippe  "intlu- 
euce,  the  patient  shrinks  from  mental  as  he  does  from 
ph)'sical  exertion,  is  vacillating,  foreboding,  and  often 
becomes  a  veritable  "  Jacques  "  in  his  melanchol}'. 

While  restlessness  and  wakefulness  characterize  most 
epidemics,  others  are  equally  marked  by  somnolence. 
Thus  the  remarkable  epidemic  of  1712  is  known  as  the 
slecpiiiri  Ktcfiuesa,  from  the  almost  universal  presence  of 
this  symptom. 

The  disturbances  of  the  digestive  organs  are  generally 
mild  and  consist  of  anorexia,  coated  tongiie,  epigastric 
tenderness,  abdominal  pains,  and  constipation.  The 
tongue  is  heavily  furred,  flabby,  deeply  indented  by 
the  teeth,  and  tremulous.  The  breath,  as  a  rule,  is  pecul- 
iarly offensive.  Nausea  and  vomiting  sometimes  usher 
in  the  attack  and  may  continue  throughout  its  course. 
At  times  the  force  of  the  disease  is  expended  in  the  in- 
testinal tract  and  causes  severe  colicky  pains,  tympa- 
nites, and  obstinate  diarrhcea.  The  stools,  at  first  bilious 
and  fetid,  soon  take  on  a  dysenteric  character  or  become 
larger  and  watery,  like  the  discharges  of  cholera  nostras, 
and  are  accompanied  with  vomiting,  leg  cramps,  and 
rapid  prostration.  The  digestion  remains  impaired  for 
some  time  after  the  subsidence  of  the  acute  symptoms, 
and  not  only  retards  convalescence,  but  favors  a  return 
of  the  gastro-intestinal  derangements  upon  the  slightest 
indiscretion  of  diet. 

An  enlarged  spleen  is  commonly  present  and  bears  tes- 
timony to  the  systemic  infection. 

The  urine  is  scanty,  high-colored,  and  contains  abun- 
dant urates.  Albumin  and  casts,  hyaline  and  epithelial, 
are  present  in  a  limited  number  of  cases  not  necessarily 
of  the  gravest  type.  The  integritj'  of  the  kidneys  is 
rarely  permanently  impaired.  Cystitis  is  sometimes  met 
with,  and  retention  of  urine  iu  elderlj'  persons  is  toler- 
ably common. 

The  presence  of  an  hemorrhagic  tendency  has  been  re- 
marked by  many  observers.  Epistaxis  and  menoirhagia 
are  the  most,  and  cerebral  hemorrhage  the  least  commou 
of  the  accidents  dependent  upon  this  tendency'. 

Eruptions  are  occasionall}'  seen,  of  which  herpes,  urti- 
caria, and  erythema  constitute  the  chief  examples. 

The  disease  attains  its  height  on  the  second  or  third 
day  and  then  rapidly  declines,  covering  a  period  of  from 
four  to  seven  days  in  its  full  evolution;  but  in  the  graver 
cases,  or  in  those  disturbed  by  complications,  recovery 
may  be  indefinitely  delayed. 

Convalescence  is  often  announced  b}'  the  appearance 
of  some  critical  discharge,  such  as  profuse  sweating,  a 
copious  secretion  of  bronchial  mucus,  a  free  discharge  of 
sedimentary  urine,  or  a  profuse  diarrhwa. 

After  complete  apyrexia  has  ensued,  there  is  not  infre- 
quently a  temporary  leturn  of  the  fever  and  other  syni]i- 
toms  not  dependent  upon  the  presence  of  a  complicating 
disorder.  This  new  outbreak  is  usuallj'  of  brief  dura- 
tion, and  should  be  considered  an  exacerbation  rather 
than  a  relapse.  It  is  apt  to  appear  on  the  fifth  or  seventh 
day  of  the  disease,  and  is  oftenest  seen  in  those  who  have 
committed  some  error  of  diet  or  have  undergone  some 
exposure.  True  relapses  are,  however,  not  uncommon 
or  free  from  danger. 

Complications  and  Sequel.i!.— While  there  has  been 
of  late  a  tendency  to  exaggerate  the  frequency  and  im- 
portance of  the  complications  and  sequelae  of  influenza, 
the  fact  remains  that  there  is  scarcely  another  disease  so 
liable  to  intercurrent  disorders  or  to  serious  after-efl'ects. 
The  more  common  of  these  are  divisible  into  two  groups: 
First,  those  which  are  the  direct  outgrowth  of  the  lesions 
in  the  mucous  membranes  and  parenchymatous  tissues; 
and,  second,  the  sensory -motor  derangements,  which  re- 
sult from  the  action  of  the  grippe  toxin  upon  the  cerebro- 
spinal centres.  Among  the  rarer  affections  belonging  to 
the  first  group  may  be  mentioned  circumscribed  ulcera- 
tion of  the  vocal  cords,  abscess  of  the  larynx,  OHlema  of 
the  glottis,  and  paral3'sis  of  the  muscles  of  the  throat. 
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Otitis  media  is  comparatively  common.  Tlie  inflam- 
mation docs  not,  as  a  ndi',  proceed  to  suppuration,  but 
is  rebellious  to  trc;itment  and  occasionally  ends  in  mas- 
toiditis. Ill  fact,  more  cases  of  mastoid  disease  requir- 
ing operation  arc  attributed  to  influenza  than  to  any  other 
constitutional  disease. 

It  is  worthy  of  remark  that  the  pain  in  the  mastoid  re- 
gion is  often"  comparatively  slight  even  when  the  local 
disease  is  extensive  and  severe. 

Bronchilis  and  ])iicumo»itis  are  by  far  the  most  frc- 
queut  and  fatal  complications  of  this  group.  Authors 
have  endeavored  to  show  that  these  affections,  when  as- 
sociated with  influenza,  are  peculiar  in  nature  and  .symp- 
tomatology. According  to  Elliott  "the  grip-lnog  has  a 
long  and  varying  condition  of  passive  blood  stasis  unac- 
companied by  rales.  If  resolution  occurs  within  three  or 
four  days,  it"  is  accompanied  by  large  mucous  rfdes.  and 
no  time  is  given  for  the  slow  appearance  of  bronchial 
breathing  or  bronchophony;  but  during  the  long-contin- 
uance of  the  blood  stasis  a"u  e.\udation  occurs,  increasing 
slowly,  which  will  give  in  time  some  bronchophony  and 
bronchial  breathing,  but  never  so  complete  as  in  pneu- 
monia. Resolution  never  occurs  in  these  cases  with  the 
suddenness  that  characterizes  it  in  acute  pneumonia.  The 
condition  passes  off  as  gi'adually  as  it  is  formed.  The 
sliarp.  clear-cut.  and  sirdden  phases  of  the  pneumonia 
attack  sejiarate  it  clearly  from  the  obscure,  irregular,  and 
slow  phases  of  the  grip-lung." 

Da  Costa,  in  a  clinical  lecture,  describes  the  character- 
istic influenza  lung  as  one  "in  which  intense  congestion 
occurs,  with  patches  of  collapse  and  with  spots  of  local- 
ized consolidation  here  and  there,  it  consolidation  happen 
at  all.  Yet  there  are  instances  in  which  real  croupous 
pneumonia  takes  place,  involving  considerable  portions 
of  the  lungs.  Bvit  these  are  comparatively  rare,  and  true 
lobar  pneumonia  is  not  nearly  so  charactei'istic  of  the  in- 
fluenza lung  as  tlie  other  form." 

Osier,  with  whom  the  writer  is  in  full  accord,  admits 
that  pneumonitis  coni])licating  influenza  sometimes  runs 
an  aty laical  and  very  obscure  course;  but  these  cases  are 
exceptional,  and  all  the  anomalies  mentioned  by  writers 
as  peculiar  \i)  influenza  are  found  in  many  large  series  of 
cases  of  pneumonia. 

It  is  highly  important  to  bear  in  mind  what  has  been 
previousl.v  slated,  that  lung  complications  are  liable  to 
creep  on  insidiously,  and  that  in  the  presence  of  anoma- 
lous symptoms,  whether  referred  to  the  respiratory  tract 
or  not,  the  chest,  as  a  matter  of  routine,  should  be  care- 
fully interrogated.  Pleurisy  and  empyema  are  not  un- 
common complications.  As  a  matter  of  fact,  when 
])leurisy  occurs  it  is  apt  to  take  on  the  suppurative  form, 
Ab.sccss  of  the  lung  has  l)een  noted.  That  influenza 
Ijears  an  etifilogical  relation  to  phthisis  pulmonalis,  espe- 
cially in  the  presence  of  the  disposition,  can  no  longer  be 
doubted.  It  is  furthermore  a  matter  of  common  obser- 
vation that  consumptives  faie  badly  during  the  preva- 
lence of  the  e])idiMnic  iidluencc. 

Watson  aiui  Curtin  call  attention  to  the  fact  that  dur- 
ing the  recent  epidemics  many  chronic  catarrhal  cases 
in  wliich  the  lungs  were  involved  resembled  closel)',  and 
were  often  mistaken  for,  iihthisis.  There  were  present 
night  sweats,  cough,  diarrha'a,  fever,  and  emaciation, 
wliile  the  physical  signs  ahso  agreed  with  those  of 
j)litliisis  in  all  but  dulness  on  percussion,  which  was  ab- 
sent. These  writers,  in  speaking  of  the  relationship  lie- 
tween  phthisis  and  influenza,  make  the  following  remark- 
able statements:  "Th(^  catarrhal  condition  remains  and 
causes  a  breaking  down  of  lung  tissue.  These  cases, 
while  presenting  the  idiysical  signs  of  phthisis  and  ter- 
minating finally  in  death,  showed  during  life,  on  exami- 
nation of  sputum,  no  bacilli.  In  the  fall  of  1H9(),  in  the 
J'hiladelphia  Hospital,  the  sputa  of  fourteen  cases  of 
phthisis  examined  (several  tinu^s  and  by  dillcrcnt  mcth- 
<xls)  for  bacilli  showed  them  abundant  in  four,  few  in 
si.\,  absent  in  four  cases.  In  the  fall  of  1K91,  after  most 
of  the  old  cases  of  phthisis  had  <lied,  twelve  out  of 
twenty  eight  cases  were  found  free  from  bacilli,  and  in- 
variably with  histories  dating  from  an  influenzal  attack." 


Thrombosis,  both  arterial  and  venous,  is  not  very  rare 
either  as  a  sequel  or  as  a  complication.  Leyden  and  Gutt- 
mann  have  alone  collected  twenty-eight  cases  of  phleg- 
masia alba  doleus. 

The  nervous  disturbances  which  occur  during  and  after 
grippe  are  equally  important. 

Althaus  reflects  the  opinion  of  neurologists  in  the  state- 
ment: "That  as  a  powerful  etiological  factor  of  protean 
forms  of  nerve  disease  influenza  stands  facile  princej^ia 
among  all  infectious  fevers." 

The  organic  nervous  diseases  most  frequently  observed 
may  be  enumerated,  in  the  order  of  their  frequency,  as 
neuritis,  meningitis,  mj'elitis,  and  cerebritis. 

Multiple  neuritis  is  less  common  than  the  local  forms, 
of  which  latter  neuritis  of  the  supra-orbital,  intercostal, 
and  sciatic  nerves  are  of  tenest  met.  But  "  isolated  neu- 
ritis of  almost  every  cranial  nerve  has  been  recorded  with 
such  resulting  conditions  as  optic  atrophy,  loss  of  smell 
and  taste,  ophthalmoplegias,  both  internal  and  external, 
oculo-motor,  facial,  bulbar  and  pseudo-btilbar  palsies  of 
various  types,  including  true  pneumogastric  paralysis" 
(ilills). 

Leptomeningitis  (pia-arachnoid)  and  cerebro-sjiinal 
meningitis  are  the  commonest  types  of  meningeal  inflam- 
mations. 

Bristowe  has  reported  two  cases  of  cerebral  abscess, 
and  has  seen  others  in  which  the  symptoms  would  jus- 
tify such  a  diagnosis. 

Convulsions  have  been  repeatedly  observed,  and  in  a 
few  instances  the  epileptic  habit  has  been  permanently 
established.     Mills  has  seen  two  cases. 

Polionij-elitis  anterior  is  the  form  of  spinal-cord  dis- 
ease most  frequently  assoc)at(.-d  with  influenza.  Tempo- 
rary paralj-sis  of  one  or  more  limbs,  evidently  of  spinal 
origin,  is  occasionally  seen.  Abolition  of  the  patellar  re- 
flex has  been  noted. 

Neuralgic  attacks,  severe,  persistent,  and  involving 
any  of  the  nerve  trunks  are  jjerhaps  the  commonest  of 
the  post-influcnzal  neuroses.  The  rekindling  of  old  and 
fading  neuralgias  during  convalescence  is  another  of  the 
curious  features  of  the  disease. 

Neurasthenia,  both  cerebral  and  spinal,  hysteria  and 
hystero-epilepsy,  with  their  illimitable  repertory  of  dis- 
ease mimicries,  were  frequent  sequels  in  the  "late  epi- 
demics. 

Insanity  is  not  rare.  It  usually  takes  the  form  of  mel- 
ancholia, with  hypochondriacal  or  religious  delusions  and 
decided  suicidal  impulses.  Leledy,  Ladame,  and  others 
believe  that  influenza  may  act  either  as  an  exciting  or  as 
a  predisposing  cause,  but  that  there  is  always  an  antece- 
dent acquired  or  inherited  predisposition.  The  onset  is 
often  sudden  and  bears  no  relation  to  the  severity  of  the 
febrile  attack.  The  insane  are  less  disposed  to  "contract 
grippe  than  the  sane,  and  its  occurrence  is  sometimes  at- 
tended by  a  remission  in  the  mental  symptoms.  Althaus 
also  recognizes  as  a  rare  post-grippal  neurosis  a  pecul- 
iarly rapid — galloping — form  of  general  paralysis  of  the 
insane,  of  which  he  has  seen  a  few  examples. 

Biermer,  Gottsclialk,  and  others  remark  upon  the  fre- 
quent occurrence  of  severe  hemorrhagic  endometritis.  In 
these  cases  the  uterus  is  enlarged  and  sensitive,  and  the 
hemorrhage  profuse.  It  has  long  been  known  that 
women  sick  with  influenza  were  subject  to  profuse  and 
painful  menstruation,  and,  on  the  other  hand,  that  the 
menses  were  apt  to  return  to  those  sutt'ering  from  amen- 
orrhcea.  Pregnant  women  are  liable  to  abort  under  the 
same  conditions. 

In  conclusion,  it  is  all  important  to  bear  in  mind  the 
tendency  of  influenza  to  develop  latent  into  active  dis- 
ease. This  is  particularly  noted  in  lesions  of  the  heart, 
lungs,  and  kidneys.  Under  the  baneful  influence  of  a 
grippe  infection  a  slight  albuminuria  may  be  changed 
into  a  rapidly  fatal  nephritis,  or  a  mild  cardiac  affection 
may  speedily  restdt  in  degeneration  of  the  muscular 
walls  of  the  heart  with  dilatation  of  its  cavities,  or  a 
slumbering  tuberculosis  may  be  awakened  into  fatal  ac- 
tivity. 

PiioGNOsis.— Uncomplicated  cases  of  influenza  end  in 
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■recovery.  The  prognosis  is  modified  somewhat  by  the 
character  of  the  prevailing  epidemic  and  the  pliysical  con- 
dition of  those  affected.  The  extremes  of  life  and  those 
<lebilitated  b)'  disease  or  vicious  habits  bear  influenza 
badly.  Infants  are  fortunately  less  likely  than  adults 
to  contract  the  disease.  The  mortality  is  largely  due  to 
complications  or  to  its  development  in  those  suffering 
from  advanced  pulmonary,  cardiac,  or  renal  afl'ections. 

Di.iGNOSis. — Influenza  is  not  likel.y  to  be  mistaken  in 
its  epidemic  form.  Tlie  numbers  affected,  the  fever,  the 
catarrhal  phenomena,  the  prominence  of  the  nervous 
svmptoms,  and  the  rapid  course  will  readih'  establish  the 
diagnosis.  Influenza  bears  a  striking  resemblance  to 
non-specific  catarrh  caused  bj'  atmospheric  changes,  but 
it  is  only  in  those  isolated  cases  which  lierald  the  ap- 
proach of  an  epidemic  that  this  similarity  could  mislead. 

The  only  ditficulty  in  diagnosis  attaches  to  those  cases 
occurring  during  the  prevalence  of  an  epidemic  of  grippe 
in  which  corj-za  is  absent  and  the  symptoms  are  those  of 
■a  general  fever.  Some  of  these  cases  bear  a  striking  re- 
semblance to  typhoid  fever.  The  continued  fever,  delir- 
ium, epistaxis,  diarrhoea,  and  prostration  are  common  to 
both,  but  the  temperature  charts  and  progress  of  the  dis- 
eases are  very  dissimilar. 

In  other  cases  the  suddenness  and  violence  of  the  onset, 
the  variety  and  intensity  of  the  nervous  symptoms,  and 
the  irregular  febrile  movement  are  very  like  epidemic 
•cerebrospinal  fever. 

Dengue  and  the  nervous  tj-pe  of  influenza  have  many 
symptoms  in  common,  but  the  former  is  pre-eminently  a 
disease  of  tropical  climates.  In  our  own  country  it  is 
confined  to  the  Gulf  States  and  rarely  extends  beyond 
the  thirty -second  parallel.  Only  once  (1780)  has  it 
reached  as  far  north  as  Philadelphia.  It  was  at  that 
time  described  by  Dr.  Rush  under  the  name  of  bilious 
remitting  fever. 

Prevention. — Little  has  been  attempted  in  the  waj'  of 
prophylaxis.  Notwithstanding  the  improved  technique 
of  modern  bacteriologists,  thus  far  all  attemjits  to  isolate 
the  specific  toxin  have  been  negative,  nor  has  any  one 
yet  succeeded  in  producing  a  protective  or  curative 
serum.  It  has,  however,  been  proposed,  on  account  of 
its  undoubted  contagiousness,  to  isolate  those  suffering 
from  the  disease  and  to  close  the  schools  and  places  of 
public  resort  during  an  epidemic. 

But  the  volatile  nature  of  the  pathogenous  material 
and  the  remarkable  rapidity  with  which  influenza 
spreads — its  whole  career  from  inoculation  to  full  devel- 
opment being  only  a  matter  of  hours — will  doubtless 
render  abortive  all  attempts  at  quarantine. 

It  has  been  abundantly  proved  that  during  the  prev- 
alence of  the  epidemic  influence  those  who  are  over- 
fatigued  or  much  exposed  in  the  open  air,  especially  at 
night,  are  more  susceptible  to  the  disease.  The  lesson  to 
be  drawn  from  this  fact  is  obvious  and  should  be  heeded 
by  the  aged  and  debilitated. 

"Considerable  testimony  has  been  collected  to  show  that 
vaccination  with  animal  lymph  furnishes  immunity 
against  influenza.  Dr.  Goldschmidt,  of  the  Island  of 
Madeira,  was  the  first  to  call  attention  to  this  fact.  The 
island  suffered  from  a  double  invasion  of  smallpox  and 
grippe,  and  in  investigating  the  relationship  between  the 
two  diseases  be  ascertained  that  out  of  113  persons  suc- 
cessfully revaccinated  not  one  contracted  influenza:  and 
of  98  in  whom  re  vaccination  was  attempted  but  failed, 
only  1.5  showed  any  symptoms  of  the  disease.  In  an  iso- 
lated villa  there  were  27  inhabitants,  of  whom  12  had 
been  recently  vaccinated.  These  all  escaped,  but  the  15 
who  had  not  been  vaccinated  were  affected.  Althaus, 
who  strongly  advocates  the  protective  jiower  of  vaccina- 
tion, refers  to  illustrations  which  came  to  his  knowledge, 
in  which  small  clusters  of  recently  vaccinated  persons 
remained  imtouched,  although  surrounded  by  and  freely 
mingling  with  grippe-stricken  people.  The  well-known 
immimity  of  children  is  likewise  attributed  to  the  pro- 
tective influence  of  vaccination..  It  is  stated  that  in  the 
German  army,  where  revaccination  is  systematically  en- 
forced, influenza  was  less  prevalent  and  less  fatal  than 
Vol.  v.— 2 


in  civil  life.  While  influenza  affected  forty-two  per 
cent,  of  the  population  of  Berlin,  and  about  sixty-four 
per  cent,  of  that  of  Paris,  its  prevalence  in  the  German 
army  amounted  to  only  a  little  more  than  eleven  per 
cent.  A  number  of  garrisons  were  entirely  spared,  while 
the  inhabitants  of  the  adjacent  towns  suffered  severely, 
and  it  is  further  stated  that  no  garrison  was  ever  affected 
with  influenza  when  the  civil  population  escaped.  "When 
an  outbreak  did  occur  in  a  military  post,  it  was  found 
that  those  affected  were  almost  exclusively  soldiers  who 
had  not  been  recently  revaccinated.  And,  finallj-,  statis- 
tics show-  that  the  average  duration  of  the  disease  is 
shorter,  complications  are  less  frequent,  and  the  death 
rate  is  lower  in  military  than  in  civil  life. 

Tke,\T-MENT. — Influenza  is  a  self-limited  disease  of 
short  duration.  There  is  no  specific  and  the  treatment 
is  largely  symptomatic.  In  view  of  the  many  severe 
complications  and  sequelre  which  may  arise,  every  case 
should  be  regarded  as  serious  enough  to  necessitate  con- 
finement, at  least  within  doors,  until  the  fever  has  disap- 
peared. The  experience  of  the  late  epidemics  de- 
monstrated that  those  who  remained  in  l)ed  from  the 
beginning  of  the  illness  not  only  appreciably  shortened 
the  attack  but  made  a  pleasanter  convalescence. 

Rest  in  bed,  a  mild  calomel  purge  or  saline  draught, 
cooling  drinks,  an  occasional  Dover's  powder  to  quiet 
cough,  and  the  emplo3-ment  of  such  general  hygienic 
and  dietetic  measures  as  are  indicated  in  acute  infectious 
diseases  will  meet  every  indication  in  simple,  uncompli- 
cated cases. 

In  the  futile  search  for  a  specific  all  of  the  leading 
remedies,  new  and  old,  received  an  extensive  trial  in  the 
recent  epidemics.  The  coal-tar  derivatives — acetanilid, 
antipyrin,  and  phenacetin — were  all  extensively  used, 
but  phenacetin,  from  its  greater  safety  and  the  absence 
of  unpleasant  after-effects,  deservedly  had  the  greatest 
popularity.  Given  early  in  the  attack,  it  rarely  failed  to 
relieve  the  headache,  lower  the  teinperature,  and  lessen 
the  muscular  "soreness  and  tired  feeling.  The  writer  ob- 
tained excellent  results  from  its  combination  with  qui- 
nine or  salol  and  caffeine. 

Salicin  is  an  eligible  remedj-.  It  acts  as  a  mild  tonic, 
reduces  temperature,  excites  perspiration,  and  relieves 
the  gastro-intestinal  irritation.  Its  taste  is  objectionable. 
Quinine  in  medium-sized  doses  may  be  advantageously 
given  throughout  the  sickness,  but  is  especially  indicated 
in  the  later  stages  and  in  delaj'ed  convalescence.  When 
the  head  pain  and  muscular  soreness  are  prominent  the 
salicylate  of  cinchonidine  is  preferable  to  quinine,  and  is 
supposed  to  possess  decided  prophylactic  powers.  Stron- 
tium salicylate  (gr.  v.  to  xx.)  is  a  remedy  of  great  value 
and  is  better  borne  than  the  sodium  salt.  The  insomnia, 
as  a  rule,  readily  yields  to  tlie  bromides  or  chloralamid. 
The  singularly  depressing  effects  of  grippe  on  the  mental 
and  physical  pow-ers  stronglj'  contraindicate  the  use  of 
lowering  measures  and  remedies.  Stimulants,  preferably 
some  form  of  ammonia  or  alcohol,  should  be  resorted  to 
on  the  first  evidence  of  failing  strength.  In  the  presence 
of  great  thoracic  distress  or  heart  failure  a  timely  use  of 
the  heart  tonics,  of  which  digitalis  and  caffeine  are  the 
best  representatives,  may  avert  the  threatened  danger. 
Strychnine  alone,  or  iu  combination  with  tonics,  is  the 
most  reliable  drug  with  which  to  tone  up  the  feeble  heart 
so  often  left  by  grijipe. 

Gastrointestinal  irritation  is  best  met  with  salicin,  bis- 
muth, preferably  the  subgallate,  resorciu,  and  the  salicy- 
lates. 

Local  applications  to  the  inflamed  mucosa  add  greatlj- 
to  the  patient's  comfort  and  favorably  influence  the 
course  of  the  disease.  In  the  writer's  experience  noth- 
ing gives  such  grateful  relief  as  the  occasional  spraying  of 
the  throat  and  nose  with  a  weak  solution  (one  to  two  per 
cent.)  of  cocaine  and  menthol  in  benzoinol,  or  albolene. 
A  gargle  of  boracic  acid  or  salicylate  of  soda  in  glycerin 
and  water  soothes  the  irritation  of  the  mouth  and  throat. 
Dobell's  solution  in  the  form  of  spray,  or  the  inhalation 
of  steam,  pure  or  medicated  with  eucalyptus,  creosote, 
or  terebene,  is  of  signal  benefit  in  allaying  the  laryngeal 
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and  bronchial  irritation.  Troublesome  cough  is  readily 
controlled  by  the  old-fashioned  Brown's  mixture,  or  by 
small  doses  of  codeine  in  svrvip  of  wild  cherry. 

In  recent  epidemics  the  writer  has  gotten  excellent  re- 
sults from  heroin  (srr.  iV-jV^  fit'"?''  ^loue,  or  when  secre- 
tion was  free,  in  combination  with  ammonium  chloride 
(gr.  v.-.\.)  and  svrup  of  squills  (ni  .\.-xv.). 

In  the  graver  types  of  intlnenza,  or  when  the  course  is 
anomalous,  care  liuist  be  taken  not  to  overlook  complica- 
tions, which  often,  especially  those  of  intrathoracic  ori- 
gin, steal  on  insidiously.  These  must  be  managed  ac- 
cording to  the  principles  of  treatment  laid  down  on  other 
pages  of  this  H.\ndhook. 

Delayed  convalescence  will  call  for  a  prolonged  course 
of  tonics,  and,  in  many  cases,  for  an  outing  at  the  sea- 
shore or  in  the  mountains.       William  Judkim  Conklin. 
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INGROWN  TOE-NAIL.— This afifectiouischaracterized 
by  an  inrtaiiimalion  of  tlie  soft  paits  underneath  and 
alongside  the  edge  of  the  toe  nail.  It  ma.v  be  congenital, 
but  more  commonly  it  is  met  with  in  adults.  In  occa- 
sional instances  it  would  seem  to  be  hereditary.  Its  most 
frcfiuent  location  is  on  the  outer  side  of  the  great  toe,  al- 
tliough  it  not  infrcr|ueutly  involves  both  sides  of  the  toe, 
and  even  of  l)oth  large  toes.  Tlie  disease  seldom  occurs 
in  the  smaller  toes,  and  is  of  comparatively  slight  impor- 
tance when  it  does. 

Beginning  insidiously  with  pain  and  soreness  under- 
neath the  side  of  the  nail,  whicli  ai'e  increased  b}'  press- 
ure, the  affection  often  terminates  in  suppuration  and 
ulceration.  The  granidations  become  exuberant,  the 
parts  iibout  the  nail  become  hypertrophied,  and  the 
■whole  toe  is  swollen,  tender,  and  jiainfiil,  rendering  the 
patient  totally  unable  to  wear  a  boot,  or  even  to  walk. 
The  nail  also  liecomes  deformed.  Its  edges  curve  in  and 
act  as  a  foreign  body,  constantly  iri-itatiiig  the  inflamed 
tissues.  Pus  collects  underneath  the  nail,  decomposes, 
and  tends  not  only  to  aggravate  the  suffering,  but  to 
keep  the  toe  in  a  filthy  condition.  Tlie  duration  of  the 
disease  is  often  prtitracted,  many  jieopli^  suffering  from 
it  for  months  or  even  years,  before  obtaining  permanent 
relief. 

Cause. — Tight  or  ill  fitting  boots  are  frequently  the 
cause  of  this  affection.  High  and  narrow  heels,  narrow- 
ness of  toe,  and  insufficient  length,  are  common  and  im- 


portant defects  in  boots,  shoes,  and  slippers.  Every 
step  taken  tijion  a  high  heel  tends  to  push  the  foot 
farther  into  the  shoe,  and  thus  to  crowd  and  cramp  the 
toes,  and  not  infrequently  the  affection  under  considera- 
tion is  the  result.  The  accumulation  of  dried  epitheliai 
debiis  under  the  uail  also  acts  as  an  irritant.  Paring  the 
corner  of  the  nail  too  closely  tends  to  produce  this  disease 
by  allowing  the  soft  parts  "which  grow  more  rapidly,  to 
rise  up  and  obliterate  the  groove  that  the  nail  should  oc- 
cupy. As  this  latter  comes  forward  again  it  necessarily 
impinges  upon  the  soft  tissues,  and  may  excite  inflam- 
mation. A  markedly  convex  nail  bordered  b}-  thick 
masses  of  soft  tissues  predisposes  the  toe  to  this  affection. 

Treatment. — This  may  be  palliative  or  radical.  The 
cause  should  be  removed,  "if  practicable.  The  nail  should 
be  trimmed  squarely  across  the  end,  and  the  edges  should 
be  allowed  to  project  beyond  the  free  margin  of  the  flesh. 

The  soft  parts  are  to  be  kept  well  pressed  back  from  the 
nail  at  its  root  and  sides,  and  the  epithelial  debris  is  to  be 
frequently  removed.  The  boots  should  be  of  good  length, 
wide  across  the  toes,  and  should  have  low,  broad  heels. 

In  the  lighter  cases  relief  may  at  times  be  obtained  by 
scraping  the  uail  thin  with  a  knife  or,  better,  with  a  piece 
of  glass,  and  cutting  a  deep  notch  in  the  centre  of  the  free 
border.  A  bit  of  lint  or  of  cotton  may  be  drawn  under 
the  edge  of  the  uail  to  raise  it  from  the  sensitive  matrix, 
and  togiveexit  to  any  pus  which  may  have  accumulated 
uuderneath.  The  same  object  maj-  be  obtained  bj-  means 
of  an  elastic  cord  passed  under  the  border  of  the  uail,  the 
ends  being  secured  to  the  dorsum  of  the  foot  by  adhesive 
plaster.  Agnew  made  use  of  a  piece  of  cork,  cut  in  a 
peculiar  shape,  to  separate  the  nail  and  the  flesh.  Should 
there  be  much  inflammation  at  an_y  time,  it  is  to  lie  treated 
with  water  dressings,  or  with  flaxseed-meal  poidtices. 
A  starch  poultice  is  also  an  admirable  application  in 
many  cases. 

Oiie  of  the  best  local  applications  to  repress  exuberant 
granulations  is  the  powdered  nitrate  of  lead.  It  is  to  be 
dusted  ujion  the  parts  every  day,  until  a  crust  is  formed, 
underneath  which  healing  will  frequently  take  place. 
Should  the  crust  become  loosened  by  the  suppuration,  it 
may  be  removed  and  fresh  powder  applied,  until  the 
granulations  show  a  tendency  to  a  healthy  cicatrization. 

The  cause  of  the  affection  having  been  removed,  many 
cases  of  only  moderate  severity  may  be  satisfactorily 
managed  in  the  manner  above  described.  Not  infre- 
quently, however,  either  from  neglect  or  from  improper 
treatment,  tlie  tissues  have  become  so  extensively  in- 
flamed that  morertidical  measures  are  required.  Several 
methods  for  olita'ining  a  permanent  cure  have  been  recom- 
mended. The  old  one  of  splitting  the  uail  and  removing 
a  portion  without  destroying  the  luatrix  has  very  prop- 
erly been  discarded,  as  the  benefit  derived  from  the 
procedure  was  usually  onlj-  temporary,  and  the  trouble 
was  very  apt  to  reappear  with  the  growth  of  the  nail. 
Removal  of  the  entire  nail  with  destruction  of  the  matiix 
is  seldom,  if  ever,  necessary. 

The  operation  which  was  brought  to  the  notice  of  the 
profession  man\-  years  ago  by  Dr.  B.  E.  Cotting,  is  effi- 
cient, aud,  bairing  a  rather  tedious  convalescence  in  some 
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cases,  is  satisfactory.  It  consists  in  removing  all  of  the 
soft  parts  overlying  the  infleshed  nail,  leaving  the  latter 
uncovered  and  freely  exposed,  a.z  is  indicated  in  Figs. 
2T99  and  2800.  The  cicatricial  contraction  following  the 
healing  of  this  wound  tends  to  prevent  the  nail  from 
again  becoming  embedded  in  the  soft  tissues.     This  is  a 
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very  good  operation,  but  tlie  following  is  preferable  from 
thefiict  that  the  convalescence  is  much  shorter,  and  the 
results  are  as  good. 

The  nail  is  split  so  as  to  remove  about  one-quarter  of 
it  on  the  affected  side.  The  incision  is  to  be  extended 
well  back  toward,  but  not  into,  the  joint.  Another  incis- 
ion extends  from  this  one  along  tlie  side  of  the  toe  near 
the  nail,  thus  removing  a  very  thin  strip  of  the  inflamed 
tissues,  leaving  a  clean  fresh  wound.  Particular  care 
should  be  taken  to  remove  the  matrix  along  with  the 
bit  of  nail.  Unless  this  is  done  thoroughly,  the  new 
growth  of  nail  will  very  likely  give  the  same  trouble  as 
the  present  one.  This  is  the  key  to  the  success  of  the 
operation.  The  wound  is  to  be  closed  with  sutures,  one 
or  two  of  whicli  may  be  passed  througli  the  nail,  or  that 
portion  of  the  flap  may  be  kept  in  place  with  adhesive 
plaster.  If  the  operation  is  done  under  careful  aseptic 
precautions,  the  wound  should  be  well  in  a  week,  and 
the  patient  enabled  to  wear  a  loose  shoe  soon  after.  This 
is  the  best  operation  thus  far  suggested  for  a  radical  cure 
of  this  troublesome  aSection.  George  W.  Gay. 

INHIBITION. — Inhibition  is  derived  from  the  Latin 
wiinl  uiriining  restraint.  It  refers  to  any  influence 
which  CI  ml  rills  or  retards.  From  a  physiological  stand- 
point, inhibitiim  is  commonly  referred  to  as  any  influ- 
ence which  restrains  or  even  prohibits  movement  of  the 
parts  concerned.  Although  some  of  the  most  striking 
illustrations  of  inhibition  have  to  do  with  the  retardation 
of  movement,  it  by  no  means  follows  that  inhibition 
should  be  limited  to  this  kind  of  phenomenon  alone. 
There  is  some  evidence  that  under  certain  conditions,  or 
in  particularly  su.sceptible  individuals,  sensation  (pain, 
etc. )  and  chemical  activity,  as  represented  by  changed 
secretions,  may  lie  inhibited  to  a  greater  or  less  extent. 
The  term  inhiintion  in  its  physiological  sense  first  came 
into  use  from  the  study  of  the  action  of  the  vagus  nerves 
upon  the  heart.  This  phase  of  the  subject  will  there- 
fore be  dwelt  upon  in  some  detail. 

HiST0iiic.\L. — In  their  experiments  in  1845  the  Weber 
brotliers  showed  tliat  wlien  an  interrupted  electric  cur- 
rent was  used  for  stimulation,  and  one  electrode  was 
placed  within  the  nostril  of  a  frog  and  the  other  on  a 
cross  section  of  the  myel  at  the  level  of  the  fourth  or 
sixth  vertebra,  the  stimulus  caused  the  heart  to  stop 
beating.  This  experiment  led  to  the  discovery  of  the 
function  of  inhibition.  By  further  experiments  the 
Webers  localized  more  definitely  the  source  of  inhibitory 
power  as  being  situated  between  the  optic  lobes  and  the 
calamus  scriptorius — or.  in  other  words,  in  the  region  of 
the  ol>longata.  Later.  Eckhard,  by  using  a  meeiianical 
stimulus— the  prick  of  a  needle. — more  minutely  localized 
the  inhibitory  centre  in  the  frog,  and  found  it  to  Ije  be- 
tween the  cerebellum  and  the  tip  of  the  calamus  scripto- 
rius. Labordi,  also  by  the  needle  method  of  excitation, 
located  the  vagus  centre  in  the  cat  at  a  point  in  the  mid- 
dle of  the  spinal  bulb,  lying  in  the  lateral  part  of  the 
floor  of  the  fourth  ventricle.  At  this  spot  there  is  situ- 
ated a  mass  of  gray  matter,  which  forms  the  accessory 
nuclei  of  the  hypoglossal,  spinal  accessory,  and  glosso- 
pharyngeal nerves. 

CoMPAR.\TivE. — The  different  conditions  existing  in 
the  various  groups  of  animals  respecting  the  form,  struct- 
ure, innervation,  and  temperature  of  tlie  heart  itself,  are 
natiu'ally  correlated  with  some  difference  in  reaction  to 
inhiliitoi-y  influences.  As  will  be  shown  later  on,  differ- 
ent jiarts  of  the  heart  will  respond  in  a  different  degree 
to  inhibitory  stinuUi.  Even  among  the  various  Inverte- 
brates investigated,  some  have  been  shown  to  possess  a 
regidative  mechanism  for  the  heart.  Ransom  has  shown 
that  in  the  octopus  and  in  the  squid,  both  inhiliitory  and 
accelerator  nerves  are  present.  The  American  crab,  Cdl- 
linectes  Imstatus,  is  also  provided  with  accelerator  and 
inhibitory  nerves  which  pass  into  a  pericardial  plexus. 
The  land" snail.  IMi.v.  possesses  cardiac  inhibitory  nerves 
as  shown  by  numerous  otiservers.  The  sea  snail,  Aplynia, 
on  the  other  hand,  has  been  found  to  possess  an  accele- 
rator but  no  inhibitory  nerve 


The  presence  of  a  cardiac  inhibitory  mechanism  in 
numerous  Invertebrates  would  naturally  strengthen  the 
supposition  that  a  similar  condition  should  exist  in  the 
Vertebrates.  Such  an  assumption  has  hitherto  been  gen- 
erally accepted  without  question  or  proof  to  the  contrary. 
A  recent  article  by  Greene  {Amer.  Jour.  PhysiU/l.,  1902) 
shows  that  in  the  hagtish,  Polistotremu  stouti,  there  are 
no  cardiac  regulative  nerves  whatever.  In  tlie  literature 
at  present  available  the  writer  has  been  unable  to  find 
any  other  record  of  the  absence  of  an  inhibitory  cardiac 
mechanism  among  the  Vertebrates.  There  are,  of 
course,  examples  where  mucli  cardiac  resistance  has  been 
shown  toward  inhibitory  influences,  but  some  restraining 
effect  has  been  obtainable.  Greene  concludes  that  in  the 
hagfish,  one  of  the  lowest  of  the  Vertebrates,  a  condition 
exists  comparable  to  the  heart  of  an  embryo  before  the 
nerves  have  entered  it,  and  that  any  regulation  of  the 
heart's  action  must  depend  upon  conditions  which  affect 
the  cardiac  muscle  directl}',  such  as  tension,  nutrition, 
etc.  The  volume  and  pressure  of  the  blood  coming  to 
the  heart  and  the  changes  in  the  pressure  upon  the  vis- 
cera by  the  body  movements  undoubtedly  exert  a  decided 
influence  upon  the  hagfish  heart. 

Gaskell  concludes,  from  his  observations  among  the 
cold-blooded  animals,  that,  with  the  exception  of  the 
Amphibia,  stimulation  of  the  vagus  has  little  or  no  inhib- 
itory effect  upon  the  ventricle,  although  other  parts  of 
the  heart  are  affected. 

Greene  states  that  among  the  Elasmobranchs  several 
sharks  and  raj'S  have  been  shown  to  possess  inhibitory 
nerves  for  the  heart,  and  has  himself  demonstrated  the 
presence  of  such  nerves  in  one  species  of  shark,  but  any 
specific  action  upon  the  ventricle  itself  is  not  mentioned. 
Among  the  Teleosts,  Gaskell  mentions  the  eel  and  toad- 
fish  as  examples  of  this  group  in  which  the  ventricle 
shows  little  or  no  inliibitory  effects.  Fishes  are  men- 
tioned in  the  original  list  of  animals  given  by  the  Weber 
brothers  in  which  cardiac  inhiliition  was  produced  by  va- 
gus stimulation,  but  here  again  there  is  no  specific  men- 
tion of  the  ventricle.  In  the  Amphibia  (frog,  toad,  newt, 
and  necturus),  on  the  other  hand,  the  ventricle  is  inhib- 
ited in  the  same  waj'  as  is  the  auricle. 

Knoll  (Areh.f.d.  r/cs.  Phymd..  Bonn,  Bd.  xlvii.,  S. 
.59.5),  among  other  things,  states  that  in  the  heart  of  the 
pigeon,  which  was  included  in  his  experiments,  the  ven- 
tricles reacted  normall_v  to  vagus  stimulation  in  the  same 
way  as  the  atropinized  ventricles  of  the  mammal.  As 
atropine  paral_vzes  the  inhibitory  nerve  endings,  stimula- 
tion of  tlie  vagus,  under  tliis  condition,  exerts  no  inhilji- 
torj-  effect  upon  the  mammalian  ventricles.  It  seems 
reasonable,  tiierefore,  that  tlie  infci'cnce  to  be  drawn  is 
that  the  pigeon  ventricle  is  normally  insensible  to  inhibi- 
tory influences  from  excitation  of  the  vagus.  This  fact 
has  an  interesting  relationsliip  to  the  view  commonly 
held  that  the  birds  sprang  from  the  reptiles. 

In  the  group  of  Mammals  (cat,  dog,  rabbit,  rat.  hedge- 
hog, guinea-pig)  it  has  been  well  demonstrated  that 
vagal  stimulation  inhibits  the  action  of  the  ventricles  as 
well  as  the  auricles. 

In  classifying  the  results  obtained,  so  far  as  ventricular 
inhibition  is  concerned,  tlie  Amphiliia  and  Mammals  may 
be  placed  in  one  group,  characterized  by  ready  ventricu- 
lar response  to  vagal  excitation ;  and,  following  Gaskell, 
the  Teleosts,  Reptiles,  and  pigeon  may  be  placed  in  anoth- 
er group  in  which  there  is  little  or  no  ventricular  response 
when  the  vagus  is  excited. 

As  the  writer  is  unable  at  the  present  time  to  obtain 
definite  information  with  regard  to  the  specific  effects 
of  vagal  stimulation  upon  the  ventricle  of  the  Elasmo- 
branchs, it  is  doubtful  to  which  group  they  should  be 
assigned.  Nor  is  there  any  information  available  as  to 
the  effects  upon  the  ventricle  of  the  IMpnoans — the  luug- 
breatliing  fishes.  Gaskell  suggests  tliat  it  may  be  as- 
sumed that  the  same  plienomena  may  be  found  in  this 
group  as  in  the  Amphibia.  The  hagfish  apparently 
holds  a  unique  position  among  Vertebrates,  on  account 
of  the  absence  of  any  extrinsic  nervous  mechanism  for 
regulating  the  action  of  the  heart. 
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Cardiac  Ixhibitort  Mechanism. — A  cardio-inhibitory 
centre  in  the  oblongata  with  afferent  and  efferent  nerves 
and  the  heart  itself  represent  the  various  parts,  two  or 


oblongata 
cardio-inhlbitorj-  ceiitre 


—  afferent  nerve 


Tight  vagus 


heart 


left  vagus 


Fig.  2801.— Schema  Showing  the  Relation  of  the  Cardio-Inhioitory 
Centre,  Afferent  aud  Vagus  Nen'es  to  the  Heart. 

more  of  which  are  necessary  to  accomplish  inhibition. 
In  experiments,  stimulation  of  the  vagus  nerve  which 
contains  the  efferent  or  inhibitory  fibres  and  the  heart 
itself  represent  the  two  necessarj-  parts  of  the  mechanism 
concerucil  in  the  juocess.  Direct  excitation  of  the  cen- 
tre would  involve  three  of  the  parts, 
and  reflex  stimuli  would  necessitate 
the  use  of  all  of  the  parts  above 
mentioned. 

The  Weber  brothers  pointed  out 
the  fact  that  a  weak  stimulation  of 
the  vagus  nerve  of  the  frog  not  only 
slows  the  heart,  but  also  weakens 
the  contractions.  The  latter  fact 
was  largely  overlooked  in  the  vari- 
ous controversies  that  followed, 
until  Coats,  in  1869,  showed  that 
the  contractions  of  the  heart,  as 
registered  by  a  mercurial  mano- 
meter, were  markedly  diminished 
in  force  upon  stimulation  of  the 
vagus  nerve.  These  observations  were  followed  by 
those  of  Nuel,  who  also  noted  that  the  contractions  of 
the  auricle  were  diminished  to  a  greater  e.\tent  than 
those  of  the  ventricle.     Gaskell  and  Heidenhain,  in  1881 

and  1883,  confirmed 
the  above  phei-.omena. 
If  one  vagus  be  cut 
there  will  be  but  little 
change  in  the  beat  of 
the  heart — probably  a 
slight  acceleration.  If 
the  other  vagus  be  also 
divided  there  will  be  a 
marked  increase  in  the  heart's  action.  Such  an  experi- 
ment shows  that  the  vagi  serve  as  channels  for  re- 
straining or  inhibitory  influences  keeping  the  hearts 
movements  in  check.  With  these  influences  removed, 
the  movements  occur  with  greater  frequency. 

Stimulation  of  the  vagus  from  the 
centre  downward  causes  the  heart 
to  beat  more  slowly  or  arrests  its 
action  in  diastole.  "The  result  de- 
pends upon  the  strength  of  the 
stimulus  employed;  feeble  stimidi 
slow  the  heart,  while  strong  stim- 
uli arrest  it  in  diastole.  "  Division 
of  the  vagi  lets  the  heart  go;  their 
stimulation  holds  the  heart  in."  In 
this  resjicct  there  is  a  phenomenon 
totally  opi)Osite  to  that  poss<'Ssed 
by  the  motor  nerves  aud  muscles  in 
general ;  the  vagi  do  uot  excite  but 


restrain  the  contraction  of  cardiac  muscle,  or,  if  the  stim- 
uli be  sufliciently  strong,  will  cause  an  actual  relaxation. 
Stimulation  of  the  vagus  does  not  produce  an  immedi- 
ate effect  upon  the  heart.  Douders,  Prahl,  and  Nuel  ob 
served  a  latent  period  between  the  moment  of  excitation 
and  any  visible  response  on  the  part  of  the  heart.     This 


Fig.  2S03.— Showing  the  Effect  of  a  Very  Weak  Interrupt*'d  Current 
upon  the  Heart's  Action.  The  lower  line  is  the  time  tracing  in 
sec'iniis ;  tin-  two  short  verticals  just  above  it  show  when  the  stimu- 
lus w;ts  applied  to  the  vagus  and  when  it  was  removed ;  secondary 
coil  19  cm.  from  the  primary.     (Brodie.) 


period  has  been  variously  estimated  as  lasting  from  one- 
twentieth  to  one-tifthof  a  second — much  longer  than  the 
latent  period  of  a  voluntary  muscle.  It  is  usually  of 
such  length  that  at  least  one  heart  beat  or  cardiac  cycle 
occurs  after  the  commencement  of  stimulation. 
On  the  other  hand,  the  effect  upon  the  heart  is  not 


/uvwv-x^v^yi/w 


Fig.  28(B.  -Tracing  Showing  the  Dim- 
inished Force  and  Frequency  of  the 
Heart  Beat  when  the  Vago-Sympa- 
thetic  is  Stiniulat^'d. 


Fig.  28(14.— Vagus  Excited  by  Weak  Interrupted  Current.  The  short  verticals  between  the 
heart  and  time  tracings  show  when  the  stimulus  was  applied  and  removed;  secondary  coil 
15  cm.  from  the  primary.    (Brodie.) 


removed  immediately  upon  the  withdrawal  of  the  stimu- 
lus, so  that  the  heart  is  still  inhibited  for  a  time  after  all 
excitation  has  ceased.  This  is  described  as  the  "after- 
effect," aud,  in  its  most  typical  form,  is  a  continuation  of 
arrest  followed  by  recovery  to  and  beyond  the  normal. 

It  has  also  been  found  that  a  prolonged  stimulation  of 
the  vagus  is  not  able  lo  keep  the  heart  in  a  state  of  arrest 
for  an  indetiuite  period,  but  that  it  will  "escape"  from 
the  inhibitory  iutluence,  aud  although  the  stimulation  is 
kept  up  the  heart  will  recommence  its  beating,  and  may 
even  beat  more  strongly  than  before.  A  most  interesting 
feature  in  this  connection  is  that  if  stimulation  of  one 
viigus  is  kept  up  until  the  vagus  arrest  has  come  to  an 
end.  stimulation  of  the  second  vagus  will  stop  the  heart. 

The  two  vagus  nerves,  however,  are  not  equal  in 
power.  Stimulation  of  the  right  nerve  is  usualU' more 
effective  than  that  of  the  left.  tlKuigh  the  reverse  is 
sometimes  true,  aud  again  there  may  be  no  perceptible 


Fio.  3«(t).— \agus  Excited  by  Slightly  Stronger  luterrupted  Current.  Secondary  coil  U  cni. 
from  the  primary.  The  short  verticals  between  the  heart  and  time  tracings  indicate  when 
the  stimulus  was  applied  and  when  removed.    (Brodie.) 
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(iiflferente  between  the  two.  Differences  of  this  Ivind 
liave  also  been  noted  according  to  the  species  of  animal 
experimented  upon. 

A  partial  explanation  for  some  of  the  variable  inhibi- 
tory results,  and  also  having  a  bearing  upon  the  escape 
of  the  heart  from  vagus  control,  is  the  ini'sencc  in  the 
vagus  of  accelerator  fibres,  which  come  into  action  as  the 
true  inhibitory  action  wears  ott'.  Such  accelerator  fibres 
have  been  isolated  in  the  frog,  and  their  existence,  ex- 
perimentally at  least,  in  the  mammalian  vagus,  it  not 
proved,  is  highly  probable. 

In  Mammals  the  inhibitory  filires  are  derived  from  the 
.spinal  accessory  by  its  internal  branch;  if  the  spinal  ac- 


FiG.  L'.siiii.    stiiniilati.in  "f  the  Rielit  Vagus.    TIih  iiiv.'|,.nitor  fibres 

overshiiilow  till'  iiiliiliitiirv  tlbres  in  this  case  iind  I'liTalinn   is 

proihii-i'cl  iiisli'iiil  nf  iiiliiliiticin.  The  short  vertiiMis  jiisi  lirinw  iIik 
heart  tracing  shuw  whcu  the  stimulus  was  applieil  aud  wheu  re- 
moved.   (Brodie.) 

cessory  be  torn  out  by  the  roots  and  its  fibres  allowed  to 
degenerate,  stimulation  of  the  vagus  will  no  longer  pro- 
duce cardiac  inhibition  (Waller,  1856). 

In  general,  either  one  of  two  effects  may  be  noted  upon 
the  am]ihibian  or  mammalian  heart  with  a  moderate 
stimulation  of  tlie  vagus:  there  is  usually  diminished 
force  and  frequency  of  the  auricular  as  well  as  the  ven- 
tricular beats,  followed  by  increased  force  ami  frequence  ; 
or  there  may  be  exceptionally  no  primarj-  diminution, 
but  an  immediate  increase  of  force  and  frequency. 

These  results  also  indicate  tlie  presence  of  two  kinds  of 
fibres  in  the  vagus — or  more  properly  the  vago-sympa- 
thetic — viz.,  the  inhibitors  which  give  the  usual,  aud  the 


Fig.  2807.— Stimulation  of  the  Left  Vagus.  In  this  case  the  Inhlbitor.v 
fibres  overshadow  the  accelerator  and  the  heart  is  stopped  in 
diastole.  Stimulus  applied  aud  removed  as  shown  by  the  short 
verticals.     (Brodie.) 

accelerators  which  give  the  exceptional  results.  In  the 
usual  results  the  accelerators  arc  overshadoweil  for  the 
time  being  by  the  inhibitors.  Stimulation  of  afresh  vagus 
nerve  in  connection  with  a  vigorous  lieart  gives  the  usual 
inhibitin-y  effects;  stimulation  of  a  fatigued  or  otherwise 
weakened  vagus  with  a  shiggisb  heart  is  quite  likely  to 
give  the  exceptional  elfecfs.  Direct  excitation  of  the 
normally  beating  heart  generally  gives  inhibition;  direct 
excitation  of  a  dying  heart,  which  has  almost  or  just 
ceased  to  beat,  temporarily  restores  the  rhythmic  beat. 

According  to  Waller,  the  cardiac  muscle  within  certain 
limits  is  more  or  less  easily  modified  by  inhibitory  as  well 
as  accelerator  influences,  according  to  a  higher  or  lower 
temperature. 

Cardiac  inhibition  has  been  noted  in  man  by  Czermak 
and  Concato,  by  compressing  the  vagus  in  the  neck  with 
the  finger;  but  the  experiment  is  accompanied  by  dan- 
ger and  ought  not  to  be  undertaken.  Waller  has  also 
referred  to  experiments  in  which  inhibition  was  produced 
upon  the  heart  of  executed  criminals,  the  inference  being 
commonly  held  that  inhibitory  phenomena  occur  in  the 
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heart  of  man  similar  to  those  in  the  hearts  of  other  Mam- 
mals. 

Paris  of  the  Heart  Principally  Afferted. — Experimental 
evidencepoints  to  the  fact  that  in  all  cases  the  auricles 
are  inhibited  to  a  much 
greater  extent  than  the 
ventricles,  even  in  the 
Amphibia  aud  Mam- 
mals in  which  both 
p  o  r  t  i  o  li  s  easily  re- 
spond ;  in  certain  other 
Vertebrates,  a  s  h  a  s 
been  stated,  inhibition 
is  inclined  to  stop  in 
the  auricles  and  hesi- 
tates or  does  not  pass 
over  into  the  ventricle. 
Much  discussion  has 
arisen  as  to  whether 
the  inhibitory  effects, 
arising  from  excita- 
tion of  the  vagus,  are 
brought  about  by  the 
action  of  the  vagus 
upon  the  cardiac  gan- 
glia— the  intrinsic  ner- 
vous mechani-sm, — or  if  there  is  direct  action  of  the 
vagus  upon  the  luuscle  itself.  There  seems  to  be  in- 
creasing evidence  that  the  latter  view  is  correct.  As 
pointed  out  by  Gaskell,  the  fact  that  a  diminution  in 

strength  of  contrac- 
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tiou  as  well  as  in 
rate,  taken  with  the 
well  -  known  fact 
that  the  force  of  the 
cardiac  contraction 
does  not  vary  with 
the  strength  of  the 
stimulus,  would  in- 
dicate that  the  in- 
hibitory nerve  acts 
on  the  muscle  itself, 
and  not  by  decreas- 
ing a  stimulus  from 
motor  ganglia. 
This  view  rejects 
the  idea  that  inhib- 
ition is  caused  by 
merel}'  diminishing 
the  impulses  to  the 
muscle,  but  favors 
the  conception  of 
direct  vagus  (inhib- 
itory) action  upon 
the  muscle  sub- 
stance. 

Quite  early  in  re- 
searches concerned 
with  inhibition,  it 
was  noted  by  Schifif 
that  the  cardiac 
muscle  both  of  au- 
ricle and  ventricle 
in  the  frog  responded  less  readily  to  a  stimulus  during 
standstill,  or  even  would  not  respond  at  all,  although 
the  stimulus  might  be  a  strong  one.  Eckhard  confirmed 
this,  and  the  fact  is  now  generalh'  accepted,  and  is  takeii 
as  evidence  that  the  vagus 
diminishes  the  excitabil- 
ity of  the  muscular  tis- 
sues. 

Later  came  the  work  of 
Gaskell  and  Heidenhain, 
which  emphasized  the  im- 
portance of  separating  the 
inhibitory  from  the  accel- 
erator fibres  in  the  vago- 
sympathetic nerve  of  the 


FIG.  2809. 


-Cardiac   Nerves 
(Foster.) 


Dog. 


FIG.  2810. —  The  Effect  of  Vs 
Stimulation  upon  Blood  Pressure, 
a.  Vagus  excited ;  h,  excitation 
removed. 
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frog,  in  order  to  obtain  striclly  pure  inliibitory  action. 
In  tlie  frog  the  accelerator  tibrcs  ilo  not  join  the  vagus 
until  the  latter  has  left  the  cranium,     if  the  vagus  is 


Aur..  I  I 


Fig.  2811.— Heart  of  Frog.    Stiiiiulation  of  vaf;o-syuipaibetic  nerve. 
Weali  current.    (Haskell.) 


stimulated  just  within  the  cranium,  or  iutracranially.  the 
inhibitorv  fibres  only  are  e.>;eitcd;  while  extracranial 
stinuilation  of  the  vagus  (or  vago-synipathetic),  ou  ac- 
count of  the  accelerator  fibres  which  have  joined  it,  give 
somewhat  variable  results  according  to  the  proportion  of 
the  two  kinds  of  fibres  in  it. 

Employing  intracranial  stimulation  of  the  vagus.  Gas- 
kcll  has  noted  three  interesting  ditt'erenees  as  contrasted 
with  extracranial  stimulation.  In  the  first  place,  be  has 
been  able  to  obtain  absolute  standstill  of  the  heart  with  a 
strength  of  current  immensely  weaker  than  is  required  to 
produce  any  effect  when  the  vagosympathetic  is  stimu- 
lated. In  the  second  place,  he  noticed  that  the  cardiac 
standstill  lasted  for  a  surprisingly  long  period  after  dis- 
continuance of  stimulation.  In  one  of  his  experiments 
in  which  the  vagus  was  excited  iutracranially  for  thirty- 
eight  seconds,  the  heart  remained  absolutely  still  for  two 
hundred  and  ninety  seconds,  or  for  two  hundred  and 
fifty-two  seconds  ofter  the  stimulus  was  removed.  In 
the"  third  place,  it  was  possilde  to  keep  the  heart  abso- 
lutely (luiet  for  a  much  longer  time  than  when  the  vagus 
was  "stimulated  in  the  ordinary  manner.  The  frog  heart 
has  been  kept  entirely  quiescent  for  as  long  a  period  as 
twenty-eight  minutes  with  a  continued  weak  intracranial 
excitation  of  the  vagus.  The  heart,  under  these  condi- 
tions (absence  of  accelerator  fibres),  apparently  loses  or 
has  greatly  retarded  its  power  to  "escape  "  from  the  in- 
hibitory effects. 

According  to  Mc William,  there  are  three  conceivable 
causes  for  stoppage  of  the  ventricle  to  be  considered  in 
connection  with  the  arrest  of  its  rhythmic  action  as  a 
result  of  vagus  excitation :  1.  Tlie  absence  of  those  incila- 
tions  to  contraction  which  normally  determine  the  ven- 
tricular sequence — such  absence  being  due  («)  to  a  cessa- 
tion of  the  auricular  beats  which  normally  lead  off  the 
ventricular  beats,  or  (i)  to  a  block  in  the  propagation  of 
the  contraction  from  auricles  to  ventricles.  2.  An  inhib- 
itory influence  acting  through  the  vagus  nerve  on  the 
inherent  rhythmic  property  of  the  ventricles.  3.  A  com- 
bination of  the  two  preceding  conditions. 

C'drdiu-lnltihitury  Centre. — It  is  assumed  by  many  ob- 
servers that  this  centre  in  the  oblongata  is  in  a  state  of 


Direct  Excitation  of  tlie  Centre. — Sudden  antemia  of  the 
oblongata,  by  ligation  of  both  carotids  and  subclavians. 
causes  slowing  and  even  temporary  arrest  of  the  action 
of  the  heart;  sudden  venous  hyperemia  acts  in  a  similar 
manner,  and  can  be  produced  by  ligating  all  the  veins 
coining  from  the  head;  an  increased  amount  of  CO™  in 
the  blood,  produced  either  by  direct  cessation  of  the  res- 
piration or  by  forcing  into  the  lungs  a  quantity  of  air 
containing  miich  CO,,  will  also  stimulate  this  centre; 
excitation  is  also  produced  by  an  increased  blood  pressure 
in  the  cerebral  arteries. 

Refiej:  E.rcitation  of  the  Centre. — This  may  occur  by 
stiiniilation  of  sensory  nerves  or  nerves  containing  affer- 
ent fibres,  e.g.,  the  sciatic  (stimulation  of  tlie  central  end 
of  this  nerve  will  slow  the  heart's  action);  by  stimulation 
of  the  central  end  of  one  vagus,  provided  the  other  vagus 
is  intact ;  and  by  stimulation  of  the  sensory  nerves  of  the 
intestines  through  tapping  upon  the  belly,  or  by  direct 
excitation  of  the  splanchnic  or  of  the  abdominal  or  cer- 
vical sympathetic.  Goltz's  experiment  succeeds  very 
readily  by  tapping  the  intestines  of  a  frog  with  the  handle 
of  a  scalpel,  especially  if  the  intestine  has  been  exposed 
to  the  air  for  a  short  time,  so  as  to  become  inflamed. 
The  reflex  arc  for  this  effect  is  formed  by  the  abdominal 
sympathetic,  the  spinal  cord  and  bulb,  and  the  vagi. 
Almost  any  form  of  stimulation  of  the  abdominal  viscera 
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Fig.  2812.— Heart  of  Toad.    Long  stimulation  of  tlie  intracranial  roots  of  the  vagus  with  moderately 

strong  c'uneut.    ((iaskell.) 


tonic  excitement;  that  there  is  a  continuous,  uninter- 
rupted, regulating,  and  inhibitory  action  of  this  centre 
upon  the  heart  through  the  fibres  of  the  vagus. 


Fig.  2813.— Heart  of  Toad.  Short  stimulation  of  the  intracranial 
vagus  roots  with  current  of  moderate  strength.  The  change  in 
level  of  the  auricular  tracing  is  due  to  the  movement  of  the  laryngeal 
and  trapezius  muscles.    IGaskell.) 

produces  slowing  of  the  heart.  Sudden  distention  of  the 
stomach  may  be  referred  to  especiallj'  as  provoking  a 
reflex  of  this  character.  Starvation  renders  the  vagus 
centre  much  more  excitable. 

According  to  Francois-Franck,  stimulation  of  the  mu- 
cous membrane  of  the  lungs  and  the  upper  part  of  the 
larynx  causes  slowing  of  the  heart.  Excitation  of  the 
nasal  branch  of  the  fifth 
nerve  always  diminishes 
the  frequency  of  the  pulse. 
Cardiac  inhibition  is  there- 
fore of  usual  occurrence 
(lining  the  primaiy  stage 
111  inhalation  of  chloroform 
nr  ammonia. 

A  condition  of  high   in- 
tracardiac pressure  has  been 
found  to  reudor  vagus  in- 
hibition more  difficult,  and 
again,  beyond  certain  limits 
the  arterial  pressure  cannot  be  greatly  raised,  so  long  as 
the  vagi  are  intact.     There  is  apparently  much  to  be  said 
in  favor  of  the  idea  that  the  terminations  of  the  afferent 
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nerves  on  tlie  inner  wall  of  the  hearl  may  be  stimulated 
by  intracardiac  pressure,  and  thus  the  controlling  centres 
of  the  circulation  as  a  whole — vagus,  vaso-motor.  and 
respiratory — excited  or  depressed.  If  this  be  true,  the 
heart  possesses  a  mechanism  for  regulating  refle.xlj',  not 
only  its  own  rate,  but  the  whole  circulatory  system. 

The  cardio-inhibitory  centre  can  be  excited  not  only  by 
the  character  of  the  blood  which  comes  into  contact  with 


SSli.— Reflex  InhiWtlon  Produced  by  Inhalation  of  Ammonia.    The  upper  line  Is  a  tracing 
o£  arterial  pressiu'e,  the  lower  line  that  of  the  pulse.     (Fran(,ois-Franck.; 


it,  and  by  stimulation  of  afferent  nerves  (reflex),  but  also 
by  cerebral  stimuli.  As  is  well  known,  the  |uilse  can  be 
altered  by  psychical  and  cniotioual  conditions,  and  in 
h\'pnotic  subjects  the  pulse  rate  has  been  observed  to 
undergo  a  marked  change  under  the  influence  of  sugges- 
tion. 

Search  has  been  made  on  the  surface  of  the  cerebrum 
by  cortical  excitation,  to  discover  if  areas  were  present 
which  might  influence  the  cardiac  centre.  If  suitable 
strengths  of  current  were  used  to  avoid  the  excitation  of 
epileptic  flts,  Fran^ois-Franck  found  that  stimulation  of 
the  motor  area  with  a  weak  current  accelerated  the  lieart, 
while  a  strong  current  slo%ved  the  heart.  The  heart  can 
also  be  influenced  from  other  parts  of  the  cerebrum.  All 
the  cerebral  effects  are  similar  to  those  excited  reflexly  by 
stimulation  of  afferent  nerves.  As  the  vagus  centre  is 
supposed  to  maintain  a  tonic  bridle  action  over  the 
heart,  the  question  arises  as  to  whether  this  tonus  is  kept 
up  reflexly  by  the  reception  of  afferent  irapuLses  or 
whether  the  centre  possesses  automatism,  as  has  been 
suggested  by  some. 

The  vagus  has  been  referred  to  as  the  nutritive  or  tro- 
phic nerve  of  the  heart,  its  supposed  action,  on  account 
of  its  inhibitory  power,  being  to  retard  the  katabolic 
processes  going  on  in  the  heart  and  thus  favor  the  ana- 
bolic or  building-up  processes.  Granting  that  the  vagus 
acts  directly  upon  the  cardiac  muscle,  and  that  the  im- 
pulses are  not  annulled  in  the  peripheral  flbres,  as  essen- 
tially held  by  Bernard  and  others,  it  would  appear  that 
tiie  inhibitory  impulses  are  able  to  lessen  or  to  stop  the 
chemical  change,  in  the  tissue  which 
leads  to  contraction.  As  this  chemical 
change  is  accompanied  by  a  setting  free 
of  energj',  it  is  spoken  of  as  a  di.sas- 
similatory  or  katabolic  change,  so  that 
inhibitory  impulses, may  be  said  to  lessen 
or  stop  some  katabolic  cliange  in  the 
heart.  Beyond  this  it  does  not  seem 
safe  to  go  at  present. 

It  has  been  implied  by  some  that  when 
anabolism  goes  on  in  the  cardiac  tissue 
katabolism  ceases;  that  the  two  proc- 
esses are  mutualh'  antagonistic.  This 
is  certainl}'  not  the  case  in  the  majority 
of  glands  in  the  body,  for,  as  is  well 
known,  the  two  processes  go  on  in  these 
structures  actively  at  the  same  time.  As  yet,  however, 
no  true  inhibitory  fibres  have  been  positively  shown  to 
exist  in  the  glandular  tissues,  and  it  therefore  seems  to  be 
an  open  question  as  to  whether  anabolism  actually  stops 
katabolism  in  the  tissues  in  which  inhibition  occurs. 

liihibition  Folkneing  Regeneration  of  Vagus. — It  is  a 
well-known  fact  that  when  both  vagi  are  cut  in  a  mam- 
mal, deatli  soon  follows  the  operation.     If,  however,  the 


two  vagi  are  cut  at  different  times,  sufficiently  distant 
from  each  other,  death  does  not  necessaril}'  occur.  As  in 
other  nerves,  when  the  vagus  is  cut  the  flbres  peripheral 
to  the  cut  degenerate.  In  the  regeneration  which  fol- 
lows, in  the  course  of  time,  do  the  regenerated  fibres  ex- 
hibit the  same  inhibitor}-  function  upon  the  heart  as 
before?  According  to  the  experiments  of  Tuckett  upon 
rabbits,  it  seems  that  an  affirmative  answer  can  be  given. 
After  the  animals  were  operated 
upon,  three  years  were  allowed  to 
elapse  before  the  vagus  was  tested. 
When  the  nerve  thus  operated 
upon  was  stimulated,  it  was  found 
that  inhibition  of  the  heart  oc- 
curred, but  not  so  powerfully  as 
under  normal  conditions,  and  the 
conclusion  is  drawn  that  the  in- 
hibitory flbres  will  in  time,  after 
complete  degeneration  and  subse- 
quent regeneration,  recover  their 
function.  From  other  experi- 
ments the  inference  is  also  drawn 
that  nerve  flbres  to  striated  mus- 
cles will  recover  more  rapidly  and 
completely  than  those  going  to  plain  or  cardiac  muscle. 

Inhibition  as  Affected  by  Physical  Condition. — The 
experiments  of  Harrington  upon  the  heart  of  the  guinea- 
pig  show  that  response  to  vagal  excitation  differs  mark- 
edly according  to  the  time  of  the  year  when  the  experi- 
ments were  carried  on.  During  the  fall  and  early  winter 
the  heart,  with  an  average  pulsation  of  200  per  minute, 
was  verj'  resistant  to  inhibitory  stimuli,  it  being  impos- 
sible to  bring  it  to  a  standstill  even  when  a  strong  current 
was  employed.  During  late  winter  and  spring,  on  the 
other  hand,  the  heart  responded  very  readily  to  stimuli 
through  the  vagus  ;  a  current  of  only  moderate  strength 
sulflcing  to  bring  it  to  a  standstill.  Later  it  was  noticed 
that  the  animals  did  not  live  very  long  or  that  they  died 
during  the  experiment.  H^-gienic  conditions  were  not 
held  to  be  responsible,  as  animals  were  obtained  from 
various  localities  and  the  results  were  practically  the 
same  in  all.  The  suggestion  is  made  that  the  dift'erent 
results,  according  to  Uie  sea.son  of  the  year,  are  due  pri- 
maril_v  to  a  difference  in  physical  condition.  In  the 
spring  there  is  a  probable  lack  of  body  tone,  a  weakened 
and  debilitated  system,  affecting  also  the  heart,  and  under 
these  conditions  it  became  more  susceptible  to  inhibitoiy 
stimuli  than  in  the  fall,  when  the  conditions  were  re- 
versed. 

Action  of  Drvgs  upon  the  Cardio-inhibitory  Mechanism. 
— Muscarin,  by  stimulating  the  cardiac  endings  of  the  va- 
gus, causes  the  heart  to  stand  still  in  diastole.  Atropine 
applied  in  solution  to  the  heart  (frog)  will  set  aside  the 
muscarin  effect  and  the  heart  will  beat  again.     In  large 


Fig,  2S1.5.— EfTect  of  Sippinp  Water  upon  Pulse  Frequencv  :  the  heart  beats  faster  owing 
to  diminished  vagus  control,  and  the  blood  pressure  is  raised  (man).     (Waller.) 


doses  it  will  paralyze  the  vagi;  large  doses  of  curare  will 
have  the  same  effect.  It  is  said  that  a  very  low  temper- 
ature or  high  fever  will  produce  a  similar  action.  Digi- 
talin  diminishes  the  number  of  heart  beats  by  action  upon 
the  cardiac  muscle  and  also  perhaps  the  cardio-inhibitory 
centre  in  the  oblongata.  Nicotine  flrst  excites  the  vagus, 
then  rapidly  paralyzes  it.  Hydrocyanic  acid  has  the 
same  effect  (Preyer). 
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Other  Forms  op  Inhibition. — Vaso-motor  InhiMUon. 
— The  s\iggfStions  put  forth  under  this  heading  are  ten- 
tative, for'experimeutal  evidence  is  lacking  to  a  consid- 
erable extent.  Nevertheless  there  are  some  analogies  to 
cardiac  inhibition,  and  this  seems  to  be  the  proper  place 
to  discuss  them.  The  general  conception  that  stimula- 
tion of  a  nerve  connected  with  a  muscle  must  cause  con- 
traction of  that  muscle  encounters  an  exception  in  the 
case  of  vagal  stimulation,  which  does  not  cause  stoppage 
of  the  heart  in  systole  with  contraction  of  the  cardiac 
muscle,  but  in  diastole  with  relaxation  of  the  muscle — 
just  the  opposite  condition. 

Stimulation  of  the  vasoconstrictor  nerves  causes  con- 
traction of  the  muscle  cells  in  the  walls  of  the  vessel 
which  they  supply.  The  constrictors  are  also  probably 
conceruedin  maintaining  the  tone  of  the  vessel.  Stimu- 
lation of  tlie  vasodilators  causes  dilatation  of  the  wall 
of  the  vessels  which  they  innervate.  The  two  kinds  of 
nerve  fibres  arc  antagonistic  to  each  other  (as  are  the  car- 
diac accelerator  and  inhibitory  fibres);  moreover,  both 
kinds  of  fibres  may  occur  in  the  same  nerve  trunk,  and 
an  effect  in  a  giveii  instance  will  probably  depend  upon 
the  relative  proportion  of  the  kind  of  fibres  present  and 
their  susceptibility  to  stimuli. 

One  hypothesis"  that  quite  naturally  suggests  itself  is 
that  the  vasodilator  fibres  iuhibit  the  tonic  action  of  the 
vasoconstrictors.  The  difficulty,  however,  is  encoun- 
tered that  the  vessels  of  any  organ  are  dilated  to  a  great- 
er extent  by  excitation  of  the  vaso-dilators  than  they  are 
by  paralysis  of  the  vasoconstrictors.  In  spite  of  the 
destruction  of  the  vaso-constrictor  nerves,  the  vessels 
after  a  period  recover  their  tone.  That  the  tone  is  not 
even  for  a  time  abolished  completely  is  shown  by  the 
fact  that  a  local  dilatation  can  be  produced  by  certain 
chemical  irritants.  Thus  it  seems  evident  that  some 
peripheral  mechanism  exists,  a  mechanism  which,  it  is 
true,  can  be  paralyzed  by  the  local  application  of  such  a 
drug  as  chloroform. 

Ilill  suggests  that  it  is  highly  probable  that  the  vascu- 
lar muscles  are  maintained  in  a  state  of  tone  b}'  the  ten- 
sion of  the  blood  within  the  vessels.  This  would  be,  as 
he  suggests,  in  close  analogy  with  the  fact  that  the  heart 
is  excited  to  contraction  by  a  rise  of  internal  tension. 
If  this  hypothesis  be  accepted,  it  may  then  be  supposed 
that  the  vasoconstrictor  nerves  increase  the  excitability 
of  the  vascular  muscle  to  the  stimulus  of  blood  tension, 
while  the  vasodilator  nerves  diminish  the  excitability. 
The  vaso-dilator  fibres  would  thus  be  brought  into  anal- 
ogy with  the  cardio-inhibitory  nerves.  These  lessen  the 
irritability  of  the  heart  toward  the  intracardiac  tension 
(Hill  and  Harnard,  Jour.  Pliysiol.,  1S97)  and  relax  the 
cardiac  muscle. 

On  this  hypothesis,  section  of  the  vaso-constrictor 
nerves  abolishes  that  tonic  condition  of  exalted  excitabil- 
ity to  internal  tension  which  is  maintained  by  the  vaso- 
motor centre.  It  does  not,  however,  entirely  destroy  the 
excitabilit}-  of  the  vascular  muscle  to  tension,  and  with 
time  the  tone  is  fuUj'  restored.  On  the  other  hand,  the 
vaso-dilator  influence  completeh'  relaxes  the  muscle  by 
altogether  inhibiting  its  excitability  to  tension.  It  fs 
conceivable  that  the  quality  as  well  as  the  tension  of  the 
blood  may  be  the  exciting  cause  of  vascular  tone.  An 
increase  in  the  alkalinity  of  the  blood  favors  the  develop- 
ment of  tone.  Certain  glands,  .such  as  the  suprarenals, 
appear  to  secrete  a  material  into  the  blood  which  pro- 
duces vascular  contraction  (Ilill). 

Iiihihition  of  l<een-tiinw. — Secretion,  in  general,  is  due 
to  two  factors:  to  the  blood  circulating  through  the 
glands,  modified  to  a  certain  extent  by  such  conditions  as 
blood  pressure,  rate  of  flow,  etc. :  and  to  the  presence  of 
secretory  nerve  fibres,  although  the  latter  have  not  been 
satisfactorily  demonstrated  in  all  cases.  The  blood 
brings  to  the  gland  material  which,  after  a  certain 
amount  of  elaboration,  forms  a  greater  or  less  portion  of 
the  secretion. 

Assuming  that  there  is  some  reason  in  what  has  been 
stated  regarding  vaso-motor  inhibition,  there  seems  to  be 
a  correlative  connection  between  it  and  the  process  of 


secretion.  This,  taken  in  connection  with  the  action  of 
the  secretory  nerves,  means  that  the  changes  going  on  in. 
the  gland  are  influenced  by  a  nervous  mechanism  which 
has  the  power  of  regulating  the  chemical  activity  of  the 
gland,  and  at  times  may  totally  suppress  the  secretion. 

Positive  evidence  regarding  "the  inhibition  of  glandular 
secretions  is  lacking  to  a  large  extent,  but  the  view 
above  set  forth  provisionally  seems  to  liave  some  con- 
nection with  the  general  sub"ject  of  inhibition.  The  in- 
fluences of  some  drugs  and  of  psychical  or  emotional 
phenomena  also  have  a  bearing  in  this  direction,  espe- 
cially with  regard  to  the  salivary  glands. 

Inhibition  of  the  Mortnunts  of  the  Stomach. — Openchow- 
ski,  in  1883,  found  that-tlie  cardiac  orifice  of  the  stomach 
could  be  dilated  by  stimulating  a  uerve  at  the  lower  por- 
tion of  the  oesophagus.  He  called  it  "  nervus  dilatator 
cardiiE."  It  was  found  that  this  nerve  was  formed  by 
the  union  of  strands  from  the  two  vagi.  Langley,  in 
1898,  carried  the  investigation  further.  His  method  was 
to  inject  curare  into  a  vein,  in  order  to  paraljze  the  motor 
nerve  endings  in  the  striated  muscle  of  the  oesophagus. 
Atropine  sulphate  was  also  injected  into  the  vein,  in  or- 
der to  weaken  the  oesophageal  motor  nerve  fibres  and  to 
paralyze  the  inhibitory  nerve  fibres  of  the  heart.  Stimu- 
lation" of  the  vagus  under  these  conditions  produced  inhi- 
bition or  dilatation  of  the  cardiac  sphincter  of  the  stom- 
ach. When  the  above-mentioned  drugs  were  not  injected 
or  if  atropine  alone  was  used,  the  experiment  failed.  The- 
body  of  the  stomach,  also  the  pyloric  sphincter,  gave  va- 
riable results.  Occasionally  there  was  inhibition  (relaxa- 
tion) of  the  fundus  and  of  the  whole  stomach,  but  this, 
result  was  by  no  means  constant. 

Inhibition  of  the  Movements  of  tlie  Intestines. — The  dis- 
cordant results  obtained  as  to  whether  the  vagus  is  a 
motor  or  inhibitory  nerve  to  the  intestines  are  probably 
due  to  the  influence  of  various  disturbing  factors,  among- 
which  may  be  mentioned  the  influence  of  anaesthetics  and 
the  exposure  and  handling  of  the  intestines,  with  the 
circulatory  changes  thereby  induced.  More  important 
than  these,  according  to  Starling,  ai'c  the  inhibitory  influ- 
ences originating  either  in  the  higher  ]5arts  of  the  intes- 
tine and  travelling  down  the  intestinal  wall,  or  started 
by  any  sensory  stimidation  of  the  intestine  itself  and 
transmitted  reflexly  through  the  cord.  Such  influences- 
may  largely  be  cut  out  by  cutting  both  splanchnics  and 
avoiding  any  lesion  above  the  point  observed. 

If  these  precautions  be  taken,  stimulation  of  the  vagus 
in  the  neck,  after  paralysis  of  the  cardio-inhibitory  fibres 
by  means  of  atropine,  will  always  produce  an  effect 
upon  the  intestinal  movements;  the  effect,  which  may  be 
little  marked  at  first  but  increases  with  each  succeeding 
stimulation,  is  twofold  :  (1)  an  inhibition  with  very  short 
latent  period  (less  than  one  second),  leading  to  the  drop- 
ping of  one  or  two  beats ;  and  (2)  an  augmentation  of  the 
rhythmic  contractions,  which  gradually  develops  after 
the  lapse  of  from  ten  to  thirty  seconds,  and  lasts  for  some 
length  of  time  after  the  cessation  of  the  stimulus.  The 
vagus  effect  may  come  on  simultaneously  at  all  points  of 
the  small  intestine,  and  is  not  abolished  by  ligaturing  the 
second  part  of  the  duodenum  or  the  upper  part  of  the 
jejunum.  The  vagus  fibres  must  therefore  reach  the  in- 
testine at  all  points,  and  do  not  run  down  from  the  stom- 
ach or  duodenum  between  the  two  coats  (Starling). 

Inhibition  of  Refle-x. — As  is  well  known  to  physiolo- 
gists, some  reflexes  may  be  controlled  or  at  times  alto- 
gether prevented.  The  most  favorable  conditions  for  a 
reflex  involve  the  activity  of  those  parts  only  which  form 
the  reflex  arc — a  sensory  surface,  afferent  nerve,  centre, 
efferent  nerve,  and  the  part  to  which  the  latter  is  distrib- 
uted (muscle  or  gland).  Involvement  of  any  other  por- 
tion of  the  central  nervous  system  usually  hinders  a 
purely  reflex  act.  Examples  of  reflex  acts  are  too 
familiar  to  make  it  necessary  to  mention  them.  It  is  a 
well-known  fact  that  a  cough  or  sneeze  may  be  checked, 
although  the  desire  to  perform  the  act  is  wellnigh  irre- 
sistible. The  cerebrum  probably  excites  the  greatest 
inhibitory  action  over  reflexes.  The  case  of  Cranmer, 
the  martyr,  may  be  cited  as  an  example.     In  spite  of        ^ 
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the  natural  tendcucy,  he  hold  his  hand  in  the  tire  until  it 
was  consumed,  thus  inhibiting  the  power  of  reflex. 

Inhibition  Ileftrred  to  the  Cerebral  Vorteu-. — The  power 
exerted  by  the  cerebrum  in  inliibiting  reflexes,  and  its 
action  upon  the  cardio-inhibitory  centre,  have  already 
been  referred  to.  The  cortex  is  known  to  possess  the 
power  of  originating  movements;  it  has  also,  perhaps,  a 
function  no  less  important,  namely,  that  of  inhibiting 
movement.  The  restlessness  of  lunatics,  with  lack  of 
mental  balance,  and  the  restlessness  of  dogs  which  have 
been  deprived  of  their  cerebral  hemispheres,  as  shown  by 
the  experiments  of  Goltz,  may  be  due  to  the  diminution 
or  lossof  this  inhibitory  function.  The  condition  of  hyp- 
nosis may  be  the  result  of,  or  associated  with,  a  tempo- 
rary total  deiirivation  of  volition,  due  to  an  inciease  of 
the"  inhibitory  function,  as  suggested  by  Schilfer. 

BubnofE  and  Heidenhain  (1881)  showed  that  inhibition 
was  an  active  function  of  the  cortex.  They  occasionally 
got  arrest  of  action  after  weak  excitation. 

Sherrington  (1893)  has  shown  that  electrical  excitation 
of  certain  parts  of  the  cortex  may  not  only,  as  has  long 
been  known,  produce  contraction  of  definite  muscles,  but 
that  simultaneously  inhibition  of  tonically  contracted  an- 
tagonists may  also  be  brought  about.  It  is  probable  that 
the  inhibitory  action,  whatever  it  may  be.  is  exerted  upon 
the  lower  nerve  centres  in  the  cord  and  bulb  (Schilfer). 

InMbition  of  Pain. — Assuming  that  pain  may  actually 
be  inhibited,  the  sensory  side  of  the  nervous  system  and 
the  cerebrum  wotdd  represent  the  parts  involved.  Kant 
has  described  that  he  learned  t)  inhibit  the  pains  of  his 
gouty  attacks.  Other  instances  may  be  found,  but  one 
of  the  most  interesting  cases  is  that  of  a  so-called  "  pain- 
less man,"  who  had  been  on  exhibition  in  various  shows 
as  "  the  human  pin  cushion. "  He  was  under  the  observa- 
tion of,  and  his  case  described  by,  Witmer  (1897,  "  Twen- 
tieth Century  Practice  of  Medicine"):  "He  could  be  cut 
with  a  knife,  or  stuck  with  pins  and  needles,  without 
showing  the  slightest  sign  of  pain.  I  have  known  him 
to  hold  a  red-hot  coin  in  his  hand  without  wincing,  until 
it  had  burnt  it.self  deep  into  the  Hesh.  It  is  impossible 
to  say  positively  whether  this  subject  inhibited  the  ex- 
pression of  pain,  or  whether  he  inhibited  the  pain  itself. 
He  said  he  felt  pain  on  ordinary  occasions,  when  he  had 
not  made  up  his  mind  to  be  insensible  to  pain;  but  he 
reported  that  when  once  he  had  decided  not  to  feel  the 
pain  of  the  stimulus,  the  pain  was  no  longer  felt.  There 
were  areas  of  the  skin  which  he  could  not  render  insensi- 
ble to  pain.  I  am  inclined  to  believe  he  inhibited  the 
sensation  of  pain  and  not  its  external  manifestations." 

Pierre  A.  Fish. 
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INNERVATION  means  the  nerve  suppl3'aud  nerve  con- 
trol of  some  part  or  other  of  the  organism.  This  defini- 
tion embraces  every  kind  of  nerve  influence  and  includes 
therefore  the  exciting  as  well  as  the  inhibitory  action  on 
the  part  concerned.  It  moreover  includes  the  activity 
of  all  those  sensory  (afferent)  nerves  or  nerve  apparatuses 
that  serve  to  transmit  sensory  impulses  from  the  organ 
concerned  to  nerve  centers  of  both  the  peripheral  (sym- 
pathetic) and  the  central  nervous  systems.  If,  however, 
any  nerve  or  nerve  apparatus,  although  situated  in  the 
immediate  vicinity  of  a  given  organ  or  even  within  the 
organ  itself,  has  no  connection  with  the  elements  of  the 
same,  and  therefore  exerts  no  influence  whatever  on  its 


function,  such  nerve  or  nerve  apparatus  must  be  excluded 
from  the  "  innervation  "  of  this  organ.  Usually  when  we 
speak  of  the  innervation  of  an  organ  we  include  the  nerve 
control  of  all  its  tissues.  For  instance,  innervation  of  the 
small  intestine  means  the  nerve  control  over  its  glands, 
muscles,  blood-vessels,  and  connective  tissue,  as  well  as 
that  nerve  supply  which  conveys  sensory  impressions  from 
the  intestine  to  nerve  centres  of  the  peripheral,  and  central 
nervous  systems.  If  we  speak  of  the  "  innervation  "  of 
a  muscle  the  term  should  include  the  nerve  control  over  its 
blood-vessels  and  its  sensory  supply,  although  often  the 
motor  action  on  the  muscle  fibre  alone  is  meant. 

Not  only  the  nerves  and  nerve  apparatus  directl}'  con- 
nected with  the  part  or  organ  concerned  should  be  in- 
cluded in  the  definition  of  its  innervation,  but  also  those 
connected  yvitli  it  more  remotely,  as  long  as  they  have 
any  control  over  it.  For  instance,  the  arm  area  of  the 
cerebral  cortex  belongs  within  the  domain  of  the  inner- 
vation of  the  arm,  although  when  speaking  of  the  latter 
we  more  frequently  have  in  mind  the  peripheral  nerves 
and  nerve  apparatus  connected  with  it. 

B.  On iif  (Ontifrowicz) . 

I.  INSANITY. — (Synonyms;  Eng.,  Mental  alienation, 
lunac_v,  aberration;  Lat.,  Insania,  insanitas,  from  iii- 
sanus,  unsoimd;  YT.,folie,  inmnite  de  I'esprit,  aliemition. 
7nentale ;  Ital.,  insania,  follia,  alienasione  mentale  ;  Sp., 
insania,  locura ;  Ger.,  Irrsinn,  Irresinn,  Wahnsinn,  Ver- 
rikktheit.) 

Definition. — An  actual  definition  of  the  term  "insan- 
ity "  is  seldom  found  in  recent  works  on  psychiatry.  The 
reason  for  this  is,  as Tuke*  explains:  that  it  is  impossible 
to  compass  the  multitudinous  phases  of  mental  disease 
under  one  rigid  formula.  Spitzka  has  endeavored  to 
cover  the  ground  in  a  "  definition "  one  hundred  and 
twenty  words  in  length,  but  admits  the  futility  of  any 
definition  except  perhaps  for  medico-legal  purposes. 
Even  in  the  courts,  however,  a  definition  of  the  term  is 
nowadays  seldom  called  for,  as  most  alienists  have  come 
to  regard  it  as  unwise  and  prejudicial  to  their  reputation 
to  attempt  it.  Chapin  gives  tlie  definition  of  insanity  as 
"That  mental  condition  characterized  by  a  prolonged 
change  in  the  usual  manner  of  thinking,  acting,  and  feel- 
ing, the  result  of  disease  or  mental  degeneration."  This 
like  all  other  definitions  of  insiinity  is  not  unassailable,  but 
is  sufliciently  comprehensive  for  a  medico-legal  o])inion, 
is  easily  understood,  and  is  more  serviceable  than  most  of 
the  multitude  of  definitions  that  were  once  in  vogue. 

For  further  consideration  of  the  subject  the  reader  is 
referred  to  the  chapters  on  the  Diagnosis  and  the  Meilico- 
Legal  Aspects  of  Insanity  below.  H.  R.  S. 

II.  INSANITY:  CLASSIFICATION  OF  MENTAL  DIS- 
EASES.— In  the  sense  in  which  the  term  is  generally  used 
by  yvriters  on  scientific  subjects  classification  not  only 
iiiiplies  that  the  division  shall  be  logical  and  the  charac- 
teristics by  which  it  is  determined  natural,  but  also  at 
the  same  time  presupposes  the  existence  in  the  mind  of 
the  writer  of  a  specific  purpose.  (See  "Classification." 
Baldwin's  "Dictionary  of  Psychology.") 

Any  attempt  to  classify  mental  diseases,  i.e.,  to  group 
togetlier  those  forms  which  have  certain  common  and  dis- 
tinguishing characteristics,  must  neces.sarily  be  modified 
by,  and  to  a  large  extent  depend  upon,  the  author's  con- 
ception of  what  does  and  what  does  not  constitute  insan- 
ity, since  it  is  obvious  that  the  term  is  used  in  a  purely 
conventional  sense  and  does  not  admit  of  exact  definition 
any  more  than  do  the  common  terms  health  or  disease. 
Such  being  the  case,  it  is  plain  that  fundamental  distinc- 
tions in  psychiatry  do  not  exist.  The  history  of  medi- 
cine as  well  as  that  of  other  sciences  shows  clearly  that 
the  effort  to  establish  artificial  distinctions  may  be  fatally 
antagonistic  to  the  spirit  essential  for  the  sound  develop- 
ment of  scientific  investigation  and  the  further  advance- 
ment of  knowledge.     As  at  present  we  are  quite  unable 

*See  Tuke's  "  Dictionary  of  Psyctiologlcal  Medicine." 
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to  establisli  any  generic  distinctions  between  tlie  various 
forms  of  alienation,  il  is  lianily  possible  to  emphasize  too 
strongly  the  importance  of  th<'  tact  that  the  aim  of  classi- 
lication" should  be  mi-rcly  "to  facilitate  the  complete  and 
systematic  survey  "'  of  "the  various  forms  of  insanity. 
Anv  scicutiticcla'ssiticatiouis  essentially  a  generalization. 
This  predicates  an  accurate  knowledge  of  the  individual 
phenomena  whose  common  as  well  as  distinguishing 
characteristics  are  to  be  com|mred.  As  the  paucity  of 
facts  in  the  clinical  study  of  psychiatry  does  not  permit 
the  term  to  be  used  in  atiy  but  a  conventional  sense,  it  is 
questionable  whether  the  retention  of  the  word classiflca- . 
tiou  in  psychiatrical  nomenclature  is  desirable,  and  per- 
haps it  might  be  better  at  present  to  substitute  for  it  such 
expressions  as  "  groujiing  of, "  or  "  general  description  of," 
mental  disorders.  Such  terms  would  certainly  be  less 
definite  and  therefore  less  apt  to  lead  to  confusion. 

The  efforts  to  group  together  the  various  forms  of  alien- 
ation often  have  a  real,  althougli  relative  and  tentative 
value.  Work  of  this  kind,  if  well  d(Mie,  has  the  tempo- 
rary advantage  of  formulating  and  crystallizing  opinion, 
but  the  relative  success  of  each  individual  effort  in  this 
direction  must  necessarily  be  inversely  proportional  to 
the  rate  of  progress  in  psychiatry,  inasmuch  as  the  true 
value  of  any  grouping  of  the  various  symptom  comple.xes 
is  commensurate  witii  the  stimulus  given  to  further  in- 
vestigation, and  the  greater  the  stimulus  the  sooner  does 
the  work  of  an_v  <;iven  author  become  obsolete. 

In  all  attempts  at  classification  the  standpoints  to  be 
taken  into  consideration  are  four  in  number;  (1)  etiologi- 
cal; (2)  psychological;  (3)  clinical;  (4)  pathological. 
The  relative  value  of  these  determining  factors  in  anj' 
so-called  classification  is  essentially  conditioned  by  the 
aim  of  each  indiviilual  writer.  Unfortunately,  some 
authorities,  with  a  sin;;\ilar  disregard  for  accuracy  of  ex- 
pression, have  attemjited  to  classify  foi-ms  of  alienation  on 
such  a  basis  that  only  one  or  two  of  these  factors  have 
been  considered.  As  a  residt  of  this  error  there  have 
been  so-called  etiological  classifications,  clinical  classifica- 
tions, etc.  It  may  be  justly  said  that  attempts  to  classify 
mental  disordeis  on  such  a  basis  have  almost  invariably 
shown  a  disregard  of  the  fundamental  postulate  that 
cver.y  scientific  classification  necessitates  a  consideration 
of  ail  the  known  factors  which  enter  into  the  study  of 
the  natural  history  of  a  disease. 

(1)  With  our  present  meagre  knowledge  the  etiology 
of  alienation  can  hardh'  be  considered  a  prominent  factor 
in  the  grouping  of  mental  disorders.  Unfortunately, 
alienists  have  frequently  shown  a  tendency  to  be  satisfied 
with  the  statement  of  such  general  causes  as  are  com- 
monly enumerated  under  the  head  of  etiology.  The 
clinician  now  realizes  fully  the  necessity  for  substituting 
for  these  general  descriptions  more  definite  and  e.xaet 
knowledge.  No  reader  can  have  failed  to  be  impressed 
■with  tlie  fact  that  within  the  past  decade  writeis  have 
begun  to  avoid  such  indefinite  expressions  as  "lack  of 
proper  nutrition,"  "jironeness  to  alcoholic  indulgence," 
"unsuitable  hygiene."  "bad  family  history,"  etc.,  and  to 
adopt  a  nomenclature  which  has  more  in  common  with 
the  phraseology  u.sed  in  the  general  medical  clinic.  It 
is  only  necessary  to  refer  to  the  recent  studies  in  which 
attem])ts  have  been  made  to  determine  the  relation- 
ship of  alcoholism  and  syphilis  to  general  paresis,  of 
the  puerperal  condition  to  the  various  mental  disturb- 
ances connected  with  it,  or  of  the  effects  of  previous 
injury  to  the  sub.sequent  traumatic  jisychoses,  to  show 
that  efforts  in  the  right  dire<'lion  aie  being  made  to 
determine  more  specifically  the  connection  between 
cause  and  effect.  In  a  study  of  the  etiology  of  mental 
disorfUa's  investigators  are  confronted  by  two  clas.ses  of 
dillieulties.  It  Is  not  only  necessary  to  isolate  the 
causative  factor  in  any  form  of  alienation  but  the  in- 
dividual reaction  to  this  cause  must  be  explained. 
Writers  who  have  failed  to  appreciate  the  necessity  of 
taking  into  account  this  personal  equation  have  only 
added  materially  to  the  confusion  tliat  already  exists  in 
clinical  |)syehiatry.  This  point  has  l)cen  enqihasized  of 
late  by  the  recent  studies  of  Biuswanger  and  otiiers  ujiou 


the  etiology  of  the  acute  psychoses.  Although  the  im- 
mediate results  so  far  are  negative,  such  work  cannot  fail 
to  be  of  signal  advantage  in  forming  a  basis  for  further 
investigation.  As  is  well  known,  many  attempts  have 
recently  l)een  made,  partieularl)-  by  the  Italians  and  Ger- 
mans, to  show  that  a  definite  causal  relationship  exists  be- 
tween certain  clinical  forms  of  the  acute  psychoses  and 
bacteria  or  their  toxins.  Even  if  the  truth  of  these  gen- 
eral propositions  were  established  it  would  still  remain  for 
the  clinician  to  explain  why  the  brain  of  one  individual 
was  a  lociiH  minoris  resistentim  for  the  poison,  while  that 
of  another  person  was  unaffected  by  it.  Until  these  prob- 
lems are  solved  the  generalization  essential  for  every 
classification  remains  impossible,  and  the  alienist  must 
frequently  be  embarrassed  by  tlie  necessity  of  adnntting 
that  a  single  pathogenesis  may  make  itself  manifest  by  a 
great  variety  of  symptoms,  and  that  the  converse  of  the 
proposition  is  no  less  true.  It  is  hardl}'  necessary  to  em- 
phasize the  fact  that  with  our  present  knowledge  hered- 
ity has  no  claim  to  be  considered  a  prominent  factiu'  in 
any  schetne  of  classification ;  and  the  same  holds  true  in 
regard  to  the  relative  frequency  of  mental  disorders  at 
different  epochs  of  life.  Thus,  although  it  is  doubtless 
useful  to  note  the  fact  that  certain  forms  of  alienaticm 
would  seem  to  be  more  common  at  the  time  of  jiuberty, 
of  the  menopause  or  vice  versa,  to  go  further  and  to  at- 
tribute so  much  importance  to  an  observation  of  this 
character  as  to  suggest  it  as  a  possible  basis  for  general- 
izations would  be  as  ill-advised  as  the  belief  that  o\ir  ac- 
tual knowledge  of  measles  is  made  greater  hy  classifying 
it  as  one  of  the  diseases  of  childhood. 

(2)  The  attempt  to  analyze  the  mental  sj'mptoms  of 
the  insane  upon  a  psychologic  basis,  although  of  .some 
value,  is  of  greater  interest  to  the  psv'chologist  than  to 
the  alienist.  The  jioints  of  view  of  the  two  observers 
are  essentially  different.  Those  who  are  interested  in 
this  method  of  study  are  advised  to  consult  the  standard 
works  on  jisychology  or  books  written  on  the  line  of  that 
of  Stoning  in  which  the  relative  importance  of  the  psy- 
chological phenomena  is  indicated  ("  Vorlesungen  liber 
Psychopathologie,"  1900). 

(3)  Although  pathologists  have  actually  demonstrated 
that  out  of  all  the  cases  of  mental  disease  there  are  only 
a  few  in  which  lesions  cannot  be  definitely  demonstrated 
in  the  central  nervous  system,  the  relation  of  these  struct- 
ural changes  to  the  symptoms  of  the  disease  is  too 
indefinite  to  afford  a  basis  of  classification.  Moreover, 
since  none  of  the  changes  occurring  in  the  central  nervous 
system  in  the  insane  are  distinctive,  nothing  has  been 
gained  from  the  numerous  attempts  to  differentiate  be- 
tween the  forms  of  alienation  associated  with  or  those 
accompanied  by  actual  demonstrable  changes  in  the 
brain.  A  moderate  degree  of  familiarity  with  ps}'chl- 
atrical  literature  is  suflBcient  to  convince  the  reader  that 
the  study  of  mental  diseases  has  advanced  too  far  for  a 
grouping  on  this  basis  to  have  any  present  value.  On 
the  other  hand,  too  little  progress  has  been  made  in  esti- 
mating the  distinctive  character  of  the  le.sionsto  warrant 
the  building  up  of  any  systematized  study  upon  so  weak 
a  foundation. 

(4)  So-called  clinical  classifications  are  of  little  value, 
and  one  eaimot  but  agree  with  Bevan  Lewis  and  others 
that  a  disproportionate  amount  of  attention  has  been 
given  to  this  method  of  stud}'.  It  would  be  impossible 
within  the  present  limits  to  refer  to  even  the  more  recent 
attempts  that  have  been  made  by  alienists  to  divide  into 
groups  the  various  clinical  pictures.  Unquestionably 
within  the  last  decade  the  most  suggestive  and  .stimulat- 
ing efforts  in  this  line  have  been  made  by  Wernicke  and 
Kraepelin.  Notwithstanding  the  fact  that  the  points  of 
view  of  these  two  authorities  are  essentially  different, 
many  new  [latlis  in  clinical  psyehiatrj'  have  been  opened 
up  by  their  efforts. 

Wernicke  has  assumed  that  the  hypothesis  based  upon 
the  localization  of  the  physiological  functions  of  the 
cerebral  cortex  is  applicable  to  the  problems  of  clinical 
psychiatry.  He  believes  that  psychical  symptoms  can 
be  analyzed  by  a  method  analogous  to  the  one  employed 
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in  his  well-known  study  of  disturbances  of  speech.  Dis- 
turbiinccsof  tlie  intellectual  activities  are  conceived  of  as 
localized  disturbances  and  as  due  to  derangements  of  the 
associative  niechauisni.  Variations  from  the  noimal  in 
the  associative  mechanism  of  the  brain  may  be  looked 
upon  merely  as  disturbances  of  action.  The  scheme 
adopted  by  Wernicke  is  as  follows:  The  memory  picture 
is  formed  in  the  cortex  of  the  projection  field  and  is  there 
primarily  identilied.  The  simple  sense  perceptions 
awaken  "a  secondarily  ideutitied  outgoing  perception  A. 
AZ  represents  the  intrapsychic  associative  mechanism  in 
which  the  secondary  identitication  takes  place.  Z  is  the 
area  where  the  secondary  identitication  gives  rise  to  the 
outgoing  im]iulse.  AZm  represents  the  psychomotor 
projection  tield  of  the  cortex.  According  to  tliis  concep- 
tion the  mechanism  of  the  psychical  processes  may  lie 
represented  by  the  scheme  s  A  Z  m.  The  psychic  sensory 
disturbances  "(sA)  are  comparable  with  the  ana?sthesias, 
pantsthesias.  and  hypcra^sthesias;  the  intrapsycliic  dis- 
turbances (AZ)  with  loss,  disturbance,  and  excess  of 
function,  respectively;  the  psychomotor  disturbances  of 
function  (Zm)  with  the  akinescs,  parakineses,  and  hyper- 
kineses. 

Consciousness  is  a  function  of  the  associative  mechan- 
ism and  may  be  considered  in  its  threefoUl  relationship 
to  the  outcr"world.  the  body  and  self-allo])S\chic,  sfinia- 
topsychic.  and  autopsychic.  Disturbances  may  occur 
in  aiiv  one  of  these  realms  either  singly  or  combined. 
These  fundamental  considerations  are  developed  at 
length  to  form  a  basis  for  the  clinical  observations.  (See 
reviews  by  C.  Winkler:  Centi-alhl.  f.  yerrenkmnkheiten 
itnd  Psi/ehifitrie.  xxxiii..  p.  569:  also  AVorcestcr:  Ameri- 
can Journal  of  Lmiintii,  vol.  Ivii.,  No.  4.) 

Kraepelin's  grouping*  is  based  on  tlie  principle  that 

»T.1BI,E    OF    KR.IKPEI.IN'S   LATEST    CLASSIFICATION  OP    THE    FORMS 

OF  Insanity.    CSi.xth  Edition.) 

Infectious  insanity. 

A.  Ft'ltrilH  ilfliriimi. 

B.  Infi-ctioiis  lii'lirium. 

C.  luffitjoiis  states  of  weakness. 
Exhaustive  Insanity. 

A.  Collapse  delirium. 

B.  Acute  confusional  insanity  (amentia). 

C.  Cbronic  nen'ous  e.xhaustion. 
Poisoning. 

1.  Acute  poisoning. 

2.  Clironir  puisiTiiing. 

A.  Al.'.'lliili^ui.  ' 

B.  Moijtliniisui. 
c.  Corainisui. 

Thyreogenie  insanity. 

,\.  My.xtedeiiiatous  insanity. 

B.  Cretiiusln. 
Dementia  ]>n'iox. 

Helieplireiiii-  forms. 

Katatiinic  forms. 

Paranoid  forms. 
Dementia  paralytica  (paresis). 

Depressi\'e  form. 

E.xp.-nisivo  form. 

Agitated  form. 

Demented  form. 
Insanity  in  cerebral  diseases. 

Geneial  diseases  (cortical  gliosis,  diffuse  sclerosis,  late  hereditary 
sypliilis.  arteriosclerotic  disease,  perivascular  gliosis,  suhcor- 
tieal  enreptijilitis.  multiple  sclerosis). 

Circuniscrilnd  diseases    aumor,  absce.ss,  heinorrliage,  embolism, 
thrombosis,  injury). 
Insanity  of  the  age  of  inyoiution. 

A.  Melancholia. 

B.  Presenile  delusions  of  prejudice. 

C.  Senile  dementia. 
Manic  depressive  insanity. 

Maniacal  states. 

Depressive  states. 

Mixed  states. 
Paranoia. 
Ceneral  neurosis. 

A.  Epileptic  insanity. 

B.  Hysterical  insanity. 

C.  Fright  neurosis. 

Psychopathic  states  (degenerative  insanity). 

A.  Constitutional  morbid  peculiarities  of  character. 

B.  Imperative  insanity    iiiiiperative  ideas,  phobias,  hypochondria, 

foiie  du  dotite.  Ml  vsophobia  ). 

C.  Tiupulsive  insanity  I pyiomauia,  kleptomania,  homicidal  mania). 

D.  Sexual  pervoT-siou. 
Defective  psvrhiral  development. 

A.  Imbecility  Unocal  weakness). 

B.  Idiocy. 


connected  with  the  origin,  development,  and  termination 
of  di.sease  every  factor  must  be  considered.  In  cases  in 
which  nothing  definite  is  known  in  regard  to  the  etiology 
not  only  tha  whole  clinical  course  is  taken  into  account. 
but  till''  deductions  which  arc  important  for  prognosis 
should  also  be  utilized  in  the  attemjit  to  ditferentiate  one 
malaily  from  another.  Kracpelin  tirst  considers  the  forms 
of  alienation  which  are  due  to  external  causes.  Among 
tliese  are  classed  the  mental  disturbances  following  infec- 
tious diseases,  the  .so-called  exhaustive  psychoses,  in  .so 
far  as  they  are  due  to  severe  physical  derangement,  and 
finally,  the  poisonings.  Contrasted  with  the  p(.)i.sonings 
due  to  external  agencies  are  the  aiito-iiitoxications.  Of 
these  we  have  definite  knowledge  in  regard  to  one  only, 
viz..  mental  disturbances  associated  with  diseases  of  the 
thyroid  gland.  Kraepelin  holds  tliat  theie  are  reasons  for 
lielieving  that  dementia  jira'cox  and  general  paresis  may 
also  sootier  or  later  be  grouped  with  the  diseases  originat- 
ing in  auto-intoxication.  ISText  come  the  insanities  asso- 
ciated with  organic  diseases  of  the  brain.  The  insanities 
of  senile  involution  and  those  in  which  there  is  marked 
tendency  toward  psychical  impairment — paranoia  and  the 
maniacal-depressive  insanity  (see  .Mnniii} — are  grouped 
separately.  Then  follow  the  general  neuroses,  the  epi- 
leiitiform  and  hysterical  insanities  closely  connected  with 
these,  the  psychopathic  conditions,  and,  last  of  all.  those 
conditions  which  are  characterized  by  inhibition  during 
the  development  of  the  psychical  functions,  namely, 
idiocy  and  imbecility. 

For  further  information  on  the  subject  of  classification 
the  reader  is  referred  to  the  various  text-books  on  insan- 
ity as  well  as  to  the  works  mentioned  below. 

Stewart  Paton. 
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III.  INSANITY:  GENERAL  ETIOLOGY,— In  consider- 
ing the  etiologj'  of  a  given  case  of  insanity,  only  too  often 
do  we  mingle  cause  and  effect,  tliereby  confusing  our- 
selves and  spreading  false  impressions  among  the  !ait_v. 
It  is  a  daily  occurrence  to  hear  both  the  jihysician  and 
the  family  speaking  of  the  cessation  of  the  menses  as  the 
actual  cause  of  the  alienation  of  some  young  woman, 
wliereas  in  reality  such  cessation  is  only  one  of  many  so- 
matic symptoms  that  mav  accompany  the  mental  affec- 
tion, the  psychical  and  bodily  manifestations  proceeding 
pari  passu  under  a  general  storm-cloud,  that  involves 
every  cell  and  fibre  of  the  body  in  varying  degree. 
Surelv  then  we  should  look  dee]ier  before  ascribing  to  a 
single  minor  physical  symptom  the  dignity  of  the  entire 
upiicaval.  It  might  be  approaching  a  little  nearer  to  the 
truth  to  attribute  such  disturbances  to  the  httmic  deprav- 
itv  which  is  so  frequenth'  present  in  such  instances,  but 
bow  much  better  to  explore  more  fully  the,  now  hidden, 
pathogenic  fields  that  induce  the  ananiia  itself. 

The" etiology  of  mental  affections  in  veiy  numerous  in- 
stances is  obscure,  reaching  back  througb  tlie  protoplasm 
of  the  fa'tus  and  the  tissues  of  the  mother  and  father,  to 
those  of  preceding  generations  unto  the  third  and  fourth 
degree — and  even  beyond.  Such  predisposing  causes  do 
not.  however,  exist  in  each  and  eveiy  instance  of  alien- 
ation. An  individual  starting  with  a  healthy  mind  in  a 
healthy  body  may  also  become  the  victim  of  a  tnental 
disturbance  should  he  violate  the  laws  of  nature  to  such 
a  degree  as  to  overset  the  nervous  e(|uilibritim,  or  should 
he  have  the  misfortune  to  meet  with  a  cerebral  trauma, 
or  to  admit  into  his  system  a  toxin,  be  it  of  syphilis  or 
of  some  acute  disease, "in  sufficient  quantities  to  overcome 
the  normal  tissue  resistance. 

Again,  in  another  series  of  cases,  persons  who  have 
inherited  only  a  moderate  degree  of  stability,  but  who, 
owing   to   favorable  environment   and   education,   have 
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been  able  to  pass  successfully  through  the  minor  trials  of 
the  struggle  for  existeuee  which  are  common  to  all  man- 
kind, may  nevertheless  fall  victims  to  mental  disturb- 
ances when  some  unusual  stress  is  laid  upon  them, 
cither  in  tlic  way  of  inten.se  and  prolonged  intellectual 
strain,  a  shock,  curporeal  or  psychical,  as  a  result  of  tis- 
sue changes  induced  by  an  aciite  toxiemia  o:  prolonged 
cachexia. 

Briefly,  then,  it  may  be  stxid  that  the  main  causes  of 
insanity  aie  twofold — direct  or  indirect.  In  many  in- 
stances these  may  be  and  freijuently  are  commingled, 
rendering  a  clean  cut  dill'erential  etiology  difficult  and 
sometimes  impossible  to  determine. 

Inasmuch  as  the  far-reaching  effects  of  neuropathic 
ancestry  in  its  widest  sense  are,  probably,  of  greater  im- 
portance than  the  direct  causes  of  vesanis,  we  will  first 
consider  the  former,  remembering  always  that  the  two 
are  very  frequently  blended  in  the  same  individual. 

I.  Predisposing  Cai'ses. 

Heredity. — The  carrying-over  from  an  ascendant  to  a 
descendant  of  the  marks  of  a  corporeal  degeneration, 
such  as  webbed  fingers  or  toes,  or  a  deformed  hard  pal- 
ate, are  readily  recognized  and  termed  a  stigma  of  de- 
generation. Were  the  brand  marks  of  mental  infirmity 
as  clearly  defined,  much  difficulty  would  be  spared  the 
alienist  in  the  comprehension  of  mental  deficiencies.  Un- 
fortunately such  is  not  the  case.  For  although  the 
grosser  defects  of  the  mind,  as  they  exist  in  the  idiot  and 
the  lower  grades  of  imbecility,  are  as  unmistakable  as 
those  we  are  apt  to  regard  as  more  strictly  corporeal,  the 
gradations  between  the  mental  level  of  the  hopeless 
imbecile  up  to  that  of  normal  man  are  innumerable,  and 
when  these  deficiencies  appear,  for  example,  merely  in  a 
lowered  standard  of  ethical  conduct,  in  a  passionate  dis- 
position, or  in  an  inability  to  reason  quite  as  logically  as 
the  majority  of  mankind  upon  an  abstruse  subject,  one 
can  readily  "see  how  extremely  difficult  it  is  for  the  phy- 
sician to  pronounce  definitely  upon  the  mental  condition 
of  a  pcrsiin  who  shows  such  slight  departures  from  nor- 
mal mciihdizalion. 

Statistics  of  heredity  among  the  insane  differ  according 
to  the  locality  from  whicli  they  are  taken — varying  from 
ten  to  ninety" per  cent.  Jluch  depends  upon  the  nation- 
ality and  consanguinity  of  a  comniunit_v,  as  well  as  cer- 
tain local  conditions,  as,  for  instance,  the  prevalence  of 
drunkenness,  of  an  insutficient  or  improper  quality  of  the 
food  supply,  of  sj-philis,  of  extremes  of  heat  and  cold, 
and  other  changing  factors. 

Exceiit  in  rare  instances  there  is  no  direct  inheritance 
of  insanity — that  is  to  say,  the  children  are  not  born  in- 
sane; it  is"  only  that  the  protoplasm  is  tainted  with  seeds 
that,  under  favorable  circumstances,  may  at  some  future 
time  grow  and  bear  blighted  fruit  in  the  form  of  a  psy- 
chosis. Under  proper  precautious  in  the  way  of  educa- 
tion and  environment  such  a  development  may  not  occur 
at  all,  and  the  manor  woman  may  pass  through  life  with 
his  or  her  mental  faculties  performing  their  functions  in 
an  average  normal  manner. 

In  fact,  in  mental  disorders  we  have  an  heredity  anal- 
ogous to  that  of  tuliercidosis.  The  child  of  consumptive 
parents  does  not  necessarily  develop  the  disease,  but  if 
expo.scd  to  injurious  surroundings  which  lower  the  gen- 
eral vitality,  as  insullicient  hn'athing  space  tainted  with 
the  eflluvia  of  lunnan  lung  exhalations,  it  falls  a  victim 
to  the  disease  more  reailily  than  one  who  has  inherited 
more  re.sistant  tissues.  In  the  psychoneurotic,  as  gener- 
ation succeeds  generation  and  there  is  no  admixture  of 
sounder  blood  strains,  the  tendency  tow-ard  imperfect 
mental  development  becomes  more  and  more  accentu- 
ated, psychical  maladies  in  the  family  become  ever  more 
frequent,  until  the  lowest  forms  of  mental  infirmity 
appear  and  the  house  becomes  extinct.  An  admixture 
of  purer  blood  always  has  the  tendencj'  to  correct  both 
mental  and  psvchical  deficiencies  and  to  induce  a  return 
to  the  standard  level.  When  both  mother  and  father  are 
defective  mentally,  especially  when  there  is  consanguin- 


ity, the  prospects  for  a  perfect  mentality  in  the  children 
are  ominous. 

There  is  a  curious  law  of  inheritance  which  it  is  diffi- 
cult satisfactorily  to  explain,  to  wit,  the  passing  over  by 
a  mental  disorder  of  the  second  generation  and  its  reap- 
])earauce  in  the  third— tiie  so-called  atavisnms.  Again, 
we  frequently  see  insanity  in  a  collateral  progenitor — an 
aunt  or  imcfe  for  example— reappear  in  the  nephew  or 
niece,  though  the  father  or  mother  may  have  shown  no 
tendencN-  tlieieto.  Only  rarely,  however,  does  the  same 
form  of"  psychosis  reappear  in  the  children  as  existed  in 
the  forebears  direct  or  indirect.  As  a  rule  transmuta- 
tions take  place,  and  a  state  of  pathological  depression  in 
an  ascendant  may  develop  as  a  morbid  excitement  or  early- 
dementia  in  the  oflfspring  of  the  house. 

Exceptions  to  this  alteration  of  the  character  of  the 
alienation  are  now  and  then  noted.  I  have  met  with  a 
paranoia  which  had  developed  through  three  successive 
generations,  and  among  the  frequent  periodic  insanities 
the  identical  form  of  malady  may  appear  for  generatioa 
after  generation.  In  these  instances  it  is  always  proli- 
able  that  the  psychosis  will  come  on  at  an  earlier  and 
earlier  age  until  some  of  the  grave  forms  of  pubescent  or 
adolescent  insanity  appear — in  other  words,  the  vital  pro- 
toplasm becomes  lower  and  lower  and  less  capable  of 
standing  the  strains  of  education  as  well  as  the  duties  and 
cares  of  daily  life. 

Suicide.— A  suicidal  tendency  may  appear  in  neuro- 
pathic families  as  the  equivalent  of  a  psychosis  or  replace 
it.  Usually,  however,  there  will  have  been  some  pre- 
vious indication  of  mental  perversion  preceding  the 
event,  and  most  often  this  has  taken  the  form  of  a  more 
or  less  pronounced  melancholia.  Not  long  ago  I  treated 
a  neurotic  individual  whose  three  aunts,  an  uncle,  and 
father  had  all  committed  suicide  at  about  the  same  age, 
and  in  the  generations  back  were  histories  of  neuroses, 
deaf-mutism,  and  individual  peculiarities,  with  tendencies 
to  melancholia.  The  descendants  of  hysterical,  epileptic, 
neurasthenic,  and  eccentric  parents  always  show  a  larger 
proportion  of  examples  of  insanity  than  those  with  a  good 
family  history.  The  former  start  in  life  with  a  defective 
cytoplasm,  and  when  the  environiuent  is  suital)le  tlm  soil 
produces  a  crop  of  iioisonous  weeds.  Such  nervously 
deficient  parents  are  apt  to  have  children  who  are  degen- 
erates in  the  matter  of  moral  tone,  eccentric  beings  stand- 
ing apart  from  the  mass  of  their  fellows,  and  who  at  a, 
later  age  show  sexual  perversions,  criminal  propensities, 
and  are  in  constant  conflict  with  the  existing  order  of 
things,  and  under  any  unusual  strain  become  victims  of 
a  psychosis. 

Alcoliol  and  Heredity.— Perhups  the  most  frequent  cause 
of  mental  degeneration  in  the  descendant  is  alcoholism  on 
the  part  of  one  or  both  parents.  The  abuse  of  alcohol 
induces  definite  and  pronounced  tissue  alterations,  not 
confined  to  but  most  noticeable  in  the  nervous  and  vas- 
cular systems.  As  a  result  the  children  of  such  progen- 
itors are  ever  prone  to  epilepsy,  hysteria,  and  grave 
mental  maladies,  and  should  the  tendency  increase  in 
succeeding  generations  to  a  pronoimced  degree,  the 
family  soon  dies  out.  Drunkenness  on  the  part  of  lioth 
parents  at  the  moment  of  copulation  is  one  of  the  most 
certain  causes  of  idiocy. 

In  the  family  of  a  drunkard,  where  there  are  a  nuiuber 
of  children,  it  is  often  observed  that  the  first  ones  are 
mentally  somid,  while  the  later  arrivals,  after  the  drink 
habit  has  been  confirmed,  are  less  and  less  apt,  and  if  the 
abuse  becomes  aggravated  the  youngest  members  of  the 
family  are  not  merely  deficient  in  mental  and  physical 
capacity,  but  are  actually  imbeciles  or  idiots. 

There  are  many  notable  exceptions  to  this  rule.  Owing- 
to  especial  or  exceptional  circumstances,  one  child  may 
stand  forth  prominently  in  the  family  by  reason  of  his  men- 
tal endowments,  while  all  the  others  may  be  defective. 
As  Griesinger  long  ago  observed,  genius  and  idiocy  go- 
hand-in-hand,  and  after  all  genius  is  but  a  one-sided  psy- 
chical development,  as  is  notabh-  illustrated  in  the  family 
history  of  the  poet  Byron,  with  his  insane  and  suicidal 
ancestry,  and  his  own  tendency  toward  psychopathy. 
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The  cheapening  and  accessibility  of  spirituous  liquors 
in  recent  times  are  undoubtedly  largely  responsible  for  the 
jnodern  increase  in  insanity,  and  should  their  sale  remain 
imrestricted  by  suitable  legislation,  mainlj-  by  increas- 
ing the  price,  by  taxation,  to  such  a  degree  as  to  render 
the  abuse  impossible  by  the  average  man,  we  may  in  the 
future  expect  to  see  a  still  more  ahirming  augmentation 
of  the  lunacy  evil.  Unfortunately,  also  other  tissue-de- 
srrading  drugs  that  act  practically  in  the  same  way  as  the 
Tdcohois  have  in  recent  times  been  brought  into  extensive 
use.  Degrade  the  vitality  of  the  cell  protoplasm  of  the 
ancestor,  "and  as  a  logical  sequence  that  of  the  descend- 
ant must  also  sulTer — a  dictum  that  applies  not  only  to 
the  effects  of  drugs,  but  also  to  those  of  syphilis,  tuber- 
culosis, severe  febrile  atfectious,  sexual,  corporeal,  as  well 
as  psychical  excesses,  and  a  whole  host  of  other  debilitat- 
ing influences. 

In  the  psychiatrical  clinic,  one  soon  learns  to  recognize 
the  heredit^ary  degenerative  forms  of  insanity  by  the 
pircsence  of  certain  characteristics.  Thus  we  note  the 
frequent  onset  at  the  time  of  adolescence,  the  periodical 
return  of  the  psychosis,  the  tendency  to  impulsive  acts 
or  to  stupor,  the  outbreaks  of  active  insanity  when  any 
unusual  strain,  as  in  childbirth,  is  laid  upon  the  person, 
or  even  when  the  sj'stem  is  deranged  by  a  minor  ph3'si- 
ological  function,  as  the  menses.  These  factors  in  the 
hereditarily  burdened  onl}'  too  often  suffice  to  bring 
aljout  abnormal  depression,  hallucinatory  excitement, 
prf)fouud  stupor,  or  alternations  of  the  one  with  the 
other. 

Education. — This  term  as  used  herein  itsbroader  sense 
refers  not  alone  to  book-learning  or  technical  training, 
but  to  all  the  multitudinous  and  varied  influences  that 
surroiuid  the  child  ab  ihctiitabiilis.  Almost  from  birth 
the  infant  liegins  to  receive  and  acquire  impressions  of 
various  kinds,  their  complexity  increasing  as  time  goes 
on.  In  the  earlier  years  of  childhood  the  growing  mind 
and  body  are  susceptible  to  influences  that  later  on  would 
make  no  impression  upon  the  organism.  The  judgment 
is  not  formed,  reasoning  is  carried  on  in  an  imperfect 
manner;  yet  the  soil  is  fertile  and  easily  cultivated,  and 
tlie  Impressions  received  are  much  more  vivid  than  at  a 
later  date.  According  to  the  tilling  it  receives  the  ground 
may  bear  either  weeds  or  precious  grain. 

Except  in  rare  instances,  in  which  hereditarj'  tenden- 
cies are  too  strong  to  be  successfvdly  combated,  if  the 
yimng  child  is  ruled  with  a  systematic,  firm,  though  gen- 
tle hand;  if  natural  tendencies  to  evil  are  repressed  by 
wise  correction  and  ]iroper  reward,  while  at  the  same 
time  suitable  attention  is  paid  to  diet  and  hygiene,  there 
can  be  no  doubt  that  by  the  indrilling  of  correct  princi- 
ples a  great  deal  may  be  done  to  overcome  hereditary 
neuropathic  tendencies.  But  that  education  maj-  have 
a  lasting  effect,  these  children  must  be  taken  from  the 
time  that  the  earliest  permanent  impressions  are  recorded 
on  their  brain  cells,  and  such  surveillance  must  not  cease 
until  adolescence  is  attained. 

On  the  other  hand,  if  a  child,  the  offspring  of  insane 
or  neurotic  parents,  be  submitted  to  the  usual  course 
of  training;  if,  as  not  infrequently  happens,  especially 
among  the  poorer  classes,  he  be  allowed  to  grow  up  with 
little  or  no  moral  or  home  teaching;  if  he  be  subjected  to 
the  brutalities  of  an  intemperate  father  or  to  the  perpet- 
ual irritation  arising  from  a  fretful,  ill-tempered,  or  neu- 
rotic mother,  the  result  can  readily  be  ])rophesied;  the 
force  of  constant  surrounding  and  example  must  inevi- 
tably obtain.  To  these  perverting  influences  upon  the 
mind  are  often  added  an  unsuitable  diet,  a  total  lack  of 
hygiene,  ill-ventilated  rooms,  and  insufficient  clothing. 

In  the  case  of  those  of  better  social  standing  other  fac- 
tors have  to  be  considered.  JIauy  hereditarily  unstable 
children  are  precocious,  impulsive,  irritable,  and  difticult 
to  control.  Too  often  the  weak  mother  either  neglects 
them  or  humois  and  pampers  them  in  every  way,  and 
yields  even  when  the  exercise  of  a  firm  hand  is  of  the 
utmost  importance.  As  a  natural  result  the  children 
iiecome  wayward,  emotional,  withfiut  will  power,  and  as 
the,v  advance  in  3-ears  give  waj'  to  license  and  self-indul- 


gence. After  a  course  of  excesses  in  social  pleasures,  or 
in  venere  et  baccho,  which  their  undeveloped  nervous 
systems  are  unable  to  withstand,  many  of  these  unstable 
minds  fall  by  the  wayside  during  adolescence. 

Furthermore,  even  although  the  neuropathic  children 
may  have  received  a  good  home  training  and  have  been 
taught  to  control  their  passions  and  instincts,  when  thev 
arrive  at  the  school  age  a  new  danger  awaits  them.  One 
of  the  crimes  of  our  American  system  of  public  school 
education  is  the  grouping  of  large  classes  of  children  to- 
gether with  but  little  or  no  recognition  of  their  natural 
individual  mental  capacity',  physical  vigor,  or  infirmities, 
and  ancestral  tendencies.  The  bright  ones  are  incited 
to  continuous  effort  by  varied  .stimuli,  the  dullards  are 
goaded  to  exertions  beyond  their  eapacit}".  Many  of  the 
children  of  highly  neurotic  parents  are  intelligent,  but 
have  little  reserve  force,  and  when  this  jirematui'e  forc- 
ing of  their  intellectual  powers  is  laid  upon  them,  they 
respond  for  a  time  with  all  their  ability,  but  at  the  cost 
of  their  physical  health.  Should  the  danger  signals,  such 
as  listlessness,  irritability,  and  emotional  outbursts  be 
overlooked  or  misinterpreted,  for  a  time  the  victims  may 
still  answer  to  additional  stinuili,  supplied  by  the  vanity 
of  parents  and  teachers,  but  sooner  or  later  they  collapse 
and  become  mental  and  physical  wrecks.  Recuperation 
in  such  instances  is  most  difficult,  and  no  amount  of  care 
on  the  part  of  physician  or  jiarents  can  full}'  overcome 
the  lost  freshness  of  psychic  vigor.  In  later  life  they  be- 
come neurasthenics,  weak  and  deficient  in  nerve  force,  or 
fall  a  ready  prey  to  some  of  the  many  forms  of  psychosis 
upon  a  constitutional  hasis. 

Give  the  children  plenty  of  open-air  amusements  witli 
playmates  of  their  own  age,  under  suitable  supervision  ; 
let  them  have  plenty  of  food,  not  too  stimulating;  give 
them  few  hours  of  confinement  in  close  school-rooms,  and 
psychoneurotic  ailments  will  much  decrease  in  frequency. 
On  the  other  hand,  the  running  wild  on  the  streets,  the 
companionship  of  vicious  children  of  older  age,  the  forc- 
ing of  the  sexual  proclivities  in  unnatural  ways,  by  bad 
example,  all  tend  to  the  evolution  of  a  morbid  nervous 
system. 

The  close  crowding  into  cities,  replete  with  all  forms 
of  vice,  in  recent  years  has  also  had  much  to  do  with  the 
more  frecjueut  development  of  asthenic  nerves  and  crimi- 
nality. 

^Masturbation  about  the  age  of  puberty  is  frequent 
among  the  hereditarily  weak;  if  habitually  practised  for 
any  length  of  time  it  tends  to  induce  antemicand  neuras- 
thenic conditions.  Although  rarely  the  sole  direct  cause 
of  alienation,  its  effects  upon  the  undeveloped  ncrvou.s 
system  are  always  debilitating.  Again,  in  addition  to  the 
physical  harm  there  is  the  bad  moral  influence,  the  feel- 
ing of  guilt,  the  constant  fear  of  discovery,  the  tendency 
to  avoid  the  society  of  others,  to  brooding,  and  to  the 
neglect  of  wholesome  exercise. 

CiriUzation. — It  is  an  undoubted  fact  that  insanity  is 
far  more  frequent  and  shows  a  steadier  inciease  in  civil- 
ized than  in  uncivilized  countries.  In  England  one  indi- 
vidual in  every  three  hundred  is  insane,  and  in  the  more 
densely  populated  States  of  the  Union,  as  in  New  York, 
very  similar  figures  are  reached.  The  life  of  the  savage 
is  free  from  the  cares  that  weigh  upon  the  educated  man; 
he  takes  no  thought  for  the  morrow,  his  necessities  are 
not  complex,  and  he  is  free  from  the  multitudinous  petty 
worries  that  besiege  the  civilization  of  the  present  era. 
Unless  in  contact  with  the  white  man  he  is  not  syphil- 
ized,  alcoholize<l,  or  subject  to  the  ravages  of  tubercu- 
losis; he  lives  a  life  of  freedom  in  the  open  air,  his  actual 
wants  are  few;  he  has  no  intellectual  excesses.  That 
civilized  man  is  provided  with  better  clothing,  that  he 
has  more  constant  supplies  of  food,  and  in  the  cold  sea- 
sons enjoys  better  hygienic  surroundings  can  only  to  a 
small  extent  make  up  for  the  increased  mental  strain  and 
the  various  detrimental  physical  conditions  to  which  he 
is  exposed. 

Three  main  factors  contribute  to  the  increase  in  insan- 
ity among  civilized  nations — the  constant  struggle  for  a 
competence,  which  is  dail)-  growing  more  severe,  the  in- 
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creasing  frequency  of  the  abuse  of  alcohol,  the  spread  of 
sj'pliilis,  all  of  wliich  act  with  especial  violence  ujion  the 
brain  of  such  individuals  as  are  hereditary  weaklings. 

yntioiialilii.—li  is  somewhat  dcjulitful  if  under  similar 
conditions  individuals  of  one  nationality  are  more  sus- 
ceptible to  insiinity  than  those  of  another,  and  in  this 
connection  statistics  are  often  misleading.  Thus,  for  ex- 
ample, we  find  that  the  association  of  cretinism  and  goitre 
with  mental  incaiiacity  is  very  common  in  certain  of  the 
Swiss  and  Tyrolean  valleys.  But  althougli  in  a  general 
count  of  thcentirc  population  of  these  districts  alienation 
would  be  considerably  augmented,  in  other  portions  of 
the  same  country,  not  intluenced  by  similar  telluric  con- 
ditions, there  wnuld  be  only  the  average  nundier  of  in- 
sane. Under  conditions  in  which  the  burden  of  life  is 
brought  to  bear  with  unaccustomed  violence  upon  the 
members  of  any  race,  as  for  instance  the  Irish  who  have 
emigrated  to  this  country,  or  the  Russian  Jews  who  have 
l)een  driven  from  their  homes  and  obliged  to  start  afresh 
in  the  world  under  unaccustomed  conditions,  the  propor- 
tion of  in.sane  individuals  is  e.\tremely  high,  though  in 
their  own  land  it  may  not  be  above  the  average. 

In  both  of  these  races  we  may  note  an  exception  to  the 
above  general  statement  that  tlie  disposition  to  psychoses 
is  about  the  same  for  the  several  races,  in  so  far  that  with 
these  there  is  a  certain  instability  of  the  nerve  elements 
t'at  render  them  ready  victims  when  the  stress  of  life 
falls  too  heavily  upon  them.  Again,  our  American  ne- 
groes afford  a  striking  example  of  the  baneful  results  of 
altered  conditions.  Before  the  Civil  War  there  were  few 
or  no  psychoses  among  them,  and  such  organic  degener- 
ative diseases  as  syphilitic  insanit}'  and  dementia  jiara- 
lytica  were  practically  \inknown.  To  day  in  comnuini- 
ties  where  many  are  collected,  as  in  Washington  or 
Baltimore,  the  percentage  of  insane  negroes,  not  to  men- 
tion idiots  and  imbeciles,  is  already  fully  up  to  that  of 
the  Caucasian  races  with  whom  they  are  assDciated,  and 
bids  fair  to  surpass  it.  This  is  largely  owing  to  the 
spread  of  alcoholism  and  syphilis  among  the  colored  peo- 
ple, to  the  deleterious  effects  of  bad  hygiene  and  inferior 
food,  and  to  an  irregular  mode  of  living,  which  has  taken 
the  place  of  the  wholesome  diet,  the  enforced  regular 
habits,  and  the  freedom  from  anxiety  that  belonged  to 
slave  life. 

Cliiiiiite  and  Seasons, — These  are  factors  of  very  minor 
importance  in  the  ev(')lution  of  insanity.  The  liarmfnl 
effects  of  heat  in  the  South  are  more  than  coimterbal- 
anced  by  the  more  prevalent  abuse  of  alcohol  in  colder 
regions.  In  a  general  insane  asylum  where  the  middle 
and  lov/er  classes  of  the  population  are  received,  a  study 
of  the  records  will  show  that  a  larger  number  of  admis- 
sions in  one  }-ear  may  occur  during  the  winter,  whereas 
in  other  years  the  same  holds  good  for  the  spring,  sum- 
mer, or  autumn.  Hence  one  is  obliged  to  conclude  that 
llie  seasons  have  little  to  do  with  the  evolution  of  in- 
sanity. 

Gender. — In  48,587  adnu.ssions  into  the  New  York  State 
hospitals  there  were  1,043,  or  two  per  cent.,  more  insane 
men  than  women.  Nor  need  the  smallness  of  the  ditfer- 
ence  sur|Mise  us  naich  when  we  consider  that  the  greater 
inclination  in  men  toward  the  abu.se  of  alcohol  and  the 
mental  stress  that  falls  ujion  the  bread-winner  are  to 
some  extent  counterbalanced  by  the  tr_ying  incidents 
of  tlie  puerperium,  the  climacteric,  and  tlurweight  of 
family  cares  in  the  case  of  harassed  housewives,  whereas 
in  single  women  the  lack  of  natural  sexual  intercourse 
often  predisposes  to  morbid  psychical  conditions.  Hence 
in  general  it  may  be  stated  that  the  disposition  toward 
insanity  is  about  equal  for  the  two  .sexes. 

llelir/ion. —WUik-  it  is  frequently  true  that  certain 
sects,  notably  the  Hebrew  eoinmnnitics,  show  a  higher 
percentage  of  alienated  than  others,  it  is  [irobablethat 
the  faith  of  the  insane  person  is  not  so  often  responsible 
as  the  repeated  consanguineous  intermarriages,  jtarticn- 
larly  of  neurotic  strains,  and  to  the  fact,  that'in  past  gen- 
erations these  people  have  been  herde<l  together  in  close 
and  squalid  habitations  in  crowded  cities. 

The  duty,  piety,  abnegation  of  self  to  the  needs  of 


others,  the  raising  of  the  moral  and  social  tone,  the  trust 
in  a  hereafter  taught  by  true  religion,  supply  a  strong 
prophylactic  against,  rather  than  a  cause  of  alienation. 
It  is  a  matter,  however,  of  daily  note  that  many  unstable 
persons,  when  insanity  is  beginning,  take  a  new  and  vio- 
lent interest  in  prayer-meetings  and  missions,  and  that 
the  mystic,  erratic,  evolutional  paranoiac  seizes  upon 
the  outward  semblance  of  religion,  not  for  its  true  intent, 
but  as  a  stepping-stone  in  their  perverted  imaginings. 

Cinl  State. — Experience  has  shown  conclusively  that 
among  the  unmarried  the  percentage  of  insane  individuals 
is  far  larger  than  among  the  married.  A  partial  expla- 
nation of" this  preponderance,  however,  may  be  fcuuid  in 
the  fact  that  many  persons  do  not  enter  into  the  bonds  of 
matrimony  because  they  recognize  their  strong  proclivi- 
ties to  the  psychoses,  and  do  not  wish  to  continue  a  de- 
generate race. 

The  greater  regularity  of  the  sexual  relations,  the  in- 
fluence of  home  life,  the  better  sanitation  and  better  food 
that  belong  to  the  home  are  undoubted  factors  in  lessen- 
ing the  frequency  of  mental  troubles  among  the  tnarried. 
To  counterbalance  these  to  some  extent  are  the  increased 
duties  and  obligations  in  providing  for  the  progeny,  nor 
can  it  be  doubted  that  the  irritation  of  constant  strife  and 
vexation  incident  to  unhappy  marriages  tends  to  disturb 
mental  equilibrium. 

A(je. — It  has  been  generally  thought  that  three  periods 
of  life  are  partictilarly  liable  to  outbreaks  of  nerve  storms 
of  variable  violence:  the  time  of  the  evolution  of  the  sex- 
ual functions  at  jiuberty,  the  time  of  their  retrocession 
(csi^ecially  in  women),  and  the  years  of  senility.  In  the 
tirst  two,  besides  the  evolution  and  involution  of  the  sex- 
ual apparatus,  the  growth  and  recession  of  certain  tracts 
of  the  central  nervous  system  no  doubt  play  an  important 
part.  In  the  last  period  imperfections  of  the  vascular 
apparatus  are  of  especial  moment.  On  the  other  hand, 
statistics  of  a  large  number  of  insane  of  all  ages  show  that 
from  puberty  to  the  forty-fifth  year  there  is  agrad\ial  in- 
crease in  the  number  of  the  alienated,  and  that  the  wave 
cre.st  of  the  ps_vchoses  is  not  at  an  early  or  late  age,  but 
in  the  later  3-earsof  miiidle  life;  also  that  afterward  there 
is  a  recession.  Accordingly  the  three  periods  mentioned 
above  are  notable  only  by  the  character  of  the  p.sychical 
disturbances  that  originate  at  these  times. 

About  the  seventeenth  to  the  eighteenth  year  the  intra- 
eortical  association  libres  reach  their  maximum  develop- 
ment :  nerve  cells  before  inactive  now  come  into  function, 
the  new  adjustments  of  the  neuron  terminals  affording 
paths  of  conduction  that  before  this  period  were  unavail- 
able. As  a  result  the  mental  development  is  now  at  its 
height,  and  the  jieiiod  of  best  attainment  in  both  the  in- 
tellectual and  phy.sical  spheres  is  now  beginning. 

Should  the  brain  m-ganization  be  unstable,  tiiis  rapid 
development  may  residt  in  serious  disturbances  of  the 
functional  equilibrium,  not  alone  of  the  nervous  system 
but  of  the  entire  body,  and  a  precocious  senility  may  set 
in,  accompanied  by  nerve  storms  of  greater  or  less  sever- 
ity (excitement  or  depression),  wdiieh  end  only  with  the 
death  of  the  psyche,  and  the  person  becoming  relegated 
to  an  intellectual  plane  lower  than  that  of  the  beasts  of 
the  field.  The  depths  of  the  psychic  tumult  may  be  in- 
creased and  the  subsequent  dementia  greatly  augmented 
by  the  presence  of  constitutional  or  acquired  vascular  in- 
sufficiencies or  degenerations.  This  oversetting  of  the 
intellectual  equipoise  may  be  promoted  or  greatly  assisted 
by  excesses,  especially  in  alcohol,  onanism,  and  venery, 
as  well  as  by  over-study  without  suthcient  outdoor  re- 
laxation, to  keep  the  bodj'  healthy. 

Insanity  in  childhood  is  a  rare  phenomenon.  It  is  true 
that  there  is  such  a  thing  ,as  an  insane  baby,  but  the  dis- 
turbance represents  merely  aa  impulsive  rage.  Later, 
as  mental  development  ])roceeds,  the  forms  of  the  jjsj'cho- 
ses  become  more  diversified,  and  we  may  encounter  im- 
pellent acts,  mania,  as  well  as  melancholia,  and  in  rare 
instances,  in  families  with  a  luetic  taint,  even  a  form  of 
dementia  paralytica. 

For  the  reasons  above  given  the  age  of  puberty  is  per- 
haps the  most  hazardous  in  life  for  "the  mental  stability 
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cf  man  or  woman.  Wliile  actual  outbreaks  of  insanity 
are  not  nearly  so  frequeut  at  this  period  as  at  some  sub- 
sequent epochs,  the  groundwork  is  often  laitl  for  the 
later  collapse.  A  sound  education — using  the  term  as 
meaning  an  efficient  hygienic  and  moral  training — begun 
in  early  childhood  would  go  far  to  bring  about  the  avoid- 
ance of  the  many  factors  (sexual,  alcoholic,  social  e-\- 
cesses)  that  later  lead  to  serious  consequences. 

It  is  somewhat  difficult  to  determine  the  relative  inci- 
dence of  insanity  in  the  sexes  at  the  age  of  puberty. 
Kralft-Eliing  st;ites  that  females  arc  more  disposed  than 
males  on  the  ground  that  inheritance  plaj'sa  greater  role 
in  the  case  of  the  former.  Maclachlin,  on  the  other  hand, 
holds  a  diametrically  opposite  view,  and  his  assertions  are 
borne  out  by  statistics  from  the  immense  material  accu- 
mulated in  the  New  York  State  a.sylums.  In  any  case, 
however,  the  disproportion  is  not  great. 

Besides  inheritance  and  excesses,  especiall)'  onanism, 
other  factors  come  into  play  as  immediate  evokers  of 
alienation  in  youth.  Of  these  the  frequent  anwmias  and 
chlorosis,  the  confinement  in  close  rooms  at  school,  men- 
tal over-exertion,  insufficient  sleep,  and  lack  of  open-air 
exercise  in  cities,  all  claim  their  victims. 

Insanity  in  both  sexes  is  much  more  frequent  from  the 
eighteenth  to  the  twentieth  years  than  in  earlier  life.  In- 
deed as  adolescence  approaches  the  tendency  toward  in- 
sanity increases  and  the  maximum  is  reached  only  some 
years  after  its  attainment. 

As  nearlj-  all  the  pubescent  and  adolescent  insane  are 
the  victims  of  inherited  predisposition,  the  majority  of 
the  cases  may  be  classified  among  the  psychoses  of  the 
degenerate.  The_y  afford  to  the  clinician  certain  charac- 
teristic stigmata,  the  princijial  of  which  are  the  frequent 
recurrences,  automatism,  and  tendency  to  early  dementia. 
Forms  of  depression  (melancholia)  are  more  frequent  than 
those  of  exaltation.  The  former  are  chiefly  of  the  peri- 
odic kind,  sometimes  simple,  sometimes  complex  and  al- 
ternating. It  is  not  rare  to  find  at  this  age  the  first 
pha.ses  of  a  circular  insanity,  or  the  germination  of  the 
seeds  of  a  paranoia  which  is  destined  to  come  to  maturity 
at  a  later  period  of  life.  The  moral  insanity  of  Pritchard 
is  only  a  form  of  imbeciUty,  the  subjects  in  their  one- 
sided character  being  not  distantly  related  to  the  para- 
noiacs.  Perhaps  the  most  distinctive  of  the  in.sanities  of 
this  period  must  be  recognized  in  the  hebephrenias  (states 
of  excitement)  and  katatonias  (states  of  depression)  of 
Kahlbanm.  with  the  dementia  prscox  of  which  so  much 
has  lately  been  written  by  Kraepelin  and  others.  Epilep- 
tic insanity  and  hysterical  insanity  are  also  common  at 
this  age. 

Age  of  Mntuvity. — From  the  twentieth  up  to  the  fiftieth 
year  there  is  a  steady  increase  in  the  numbers  of  the  in- 
sane, male  and  female,  the  acme  being  reached  about  the 
forty.fi fth  year. 

All  varieties  of  insanity  are  now  prevalent,  one  only 
being  di.stinctive — general  paralvsis  of  the  insane.  In 
the  earlier  periods  of  full  manhood  and  womanhood  the 
less  complicated  forms  obtain,  the  melancholias  predomi- 
nating, the  acute  manias  being  next  in  frequency.  Tow- 
ard the  end  of  the  third  decennary  alcoholic  and  syphi- 
litic psychoses  outnumljcr  the  insanities  connected  with 
a  constitutional  basis,  though  it  is  reasonable  to  prestime 
that  inlierited  tendencies  still  pla.v  a  principal  part;  be- 
sides, one  can  but  suppose  that  the  toxins  of  s^-philis,  as 
well  as  of  alcohol,  act  with  greater  potency  upon  the 
man  who  has  inherited  psycho-corporeal  infirmities  than 
upon  the  individual  whose  nervous  matter  and  blood-ves- 
sels are  constitutionally  sound.  The  dread  disease  of 
modern  times,  dementia  paralytica,  is  ever  growing  in 
frequency,  and  though  our  home  statistics  (six  to  eight 
per  cent.)  do  not  show  the  enormous  increase  of  the  (jer- 
man  and  Austrian  asylums  (about  thirty  per  cent,  of  the 
total  admissions)  the  figures  afford  food  for  reflection. 
Syphilis  is  imdoubtedly  the  most  frequent  predisposing 
element,  being  certain  in  at  least  fifty  per  cent.,  and  prob- 
able in  thirty  per  cent,  more  of  the  cases  of  progressive 
paralysis.  Slan}'  other  more  common  causes  belonging 
to  the  prime  of  life  and  to  our  present  civilization — the 


cares  of  the  bread-winner,  poverty,  the  burdens  of  a 
family,  debilitating  occupations,  "failures  in  business, 
mental  over-strain  in  the  great  struggle  for  existence — 
all  tend  to  overturn  an  alreadj'  invalid  brain. 

CUnuicteric. — Whether  we  can  speak  of  a  true  climac- 
teric for  the  male  is  doubtful,  but  in  any  event  this  pe- 
riod does  not  come  on  until  much  later  than  in  women, 
and  is  not  accompanied  by  the  same  severe  types  of 
nervous  and  psychic  disturbance.  Between  the  "fortieth 
and  the  fiftieth  year  a  woman  would  appear  to  pass 
through  the  critical  period  of  her  mental  life,  not  less 
than  19.8  per  cent,  out  of  23,772  insane  women  falling 
victims  within  this  period.  Nor  shoidd  such  a  result  be 
unexpected.  The  fifth  decade  not  only  lirings  with  it 
the  gradual  involution  of  the  sexual  functions  with  its 
concomitant  emotional  and  nutritional  disturbances,  but 
also  marks  the  beginning  of  senescence  in  the  entire  or- 
ganism, the  cerebrum  included,  and  changes  in  the  blood- 
vascular  system,  which  from  this  time  onward  become 
more  and  more  pronounced.  As  a  natural  consequence 
fatt}'  alterations  take  place  in  the  brain  tissue,  as  is  evi- 
denced b}'  the  accumulation  of  metaplastic  granides  in 
the  pyramidal  cells.  The  evolution  of  productive  cre- 
ations of  the  intellect  in  some  measure  now  comes  to  a 
standstill,  though  it  does  not  cease  altogether.  The  cre- 
ative faculty  is  never  so  noticeable  after  the  menopause 
as  liefore  that  period. 

The  inrmediate  facfoi-s  in  the  causation  of  an  insanity 
after  the  climacteric  are  often  profuse  menorrhagias  or 
leucorrhceas  which  tend  to  induce  anamias  and  general 
depravity  of  the  system.  The  sudden  cessation  of  the 
menses  not  infrequently  brings  about  a  severe  derange- 
ment of  the  entire  sjstem  which  may  spend  its  force 
upon  the  nervous  tLssues,  aggravating  any  psychical 
defect  which  may  previously  have  been  latent.  Organic 
uterine  disorders  (myoma,  carcinoma)  do  not  seem  to 
exert  the  same  bad  influence  that  follows  the  exhausting 
drain  of  a  profuse,  continued  leucorrha-a  or  metrorrhagia. 

Inherited  predisposition  still  plays  an  important  part 
in  the  psychoses  of  the  climacteric,  as  is  ju'ovcd  by  the 
forms  of  mental  disorder  (periodic  melancholias,  para- 
noia). 

The  majority  of  women  at  this  period  of  life  suffer 
from  more  or  less  se\'ere  disturbances  of  various  kinds. 
All  physicians  are  familiar  with  the  frequent  "flushings," 
the  feeling  of  fulness  in  the  head,  the  roaring  in  the  ears, 
the  headaches,  the  disturbances  of  digestion  and  neural- 
gic pains,  accompanied  by  a  more  or  less  marked  loss  of 
the  intellectual  stability,  and  a  greater  or  less  degree  of 
thought  inhibition.  Many  of  these  cases  aft'ord  the  clini- 
cal picture  of  various  types  of  neurasthenia. 

The  graver  disturbances  of  the  psychic  well-being  are 
manifold,  but  do  not  attain  to  the  dignity  of  any  peculiar 
form  of  psychosis,  unless  the  delirium  of  suspicion,  which 
is  quite  common,  may  be  classed  as  such.  JIany  of  these 
cases  are  so  pronoimced  as  to  warrant  the  diagnosis  of  a 
paranoia.  The  patients  show  a  hesitancy  in  both  iheir 
thought  and  action  ;  they  are  suspicious  of  every  one  and 
everything,  although  they  ma_y  not  reach  the  stage  of 
actual  delusions,  and  are  usually  able,  if  tactfully  rea- 
soned with,  to  correct  their  false  impressions.  Many  of 
them  stand  on  the  border-line  of  sanity  and  insanity,  and 
if  carefully  attended  to  and  watched  fully  recover  their 
mental  stability.  Of  evil  augury  are  the  hallucinations 
of  smell  and  hearing  which  usually  mark  the  beginning 
of  a  chronic  form  of  insanity. 

Among  the  true  psychoses  the  melancholias  are  the 
most  frequent,  and  are  ordinarily  of  the  delusional  resis- 
tive type.  Some  forms  of  periodic  insanity,  especially 
the  depressive  type,  may  begin  at  this  ejioch  of  life:  cir- 
cular psychoses  also  are  occasionally  encountered.  What 
has  just  been  .said  with  regard  to  the  suspicions  which 
characterize  some  of  the  milder  mental  disturbances  at 
the  climacteric  is  e((ually  true  for  the  large  nvunber  of 
cases  of  paranoia  that  reach  a  stage  at  this  age  that  places 
the  patients  bej'ond  the  pale  of  society  and  necessitates 
confinement  in  an  institution.  Among  sixty  cases  of 
menopause  alienation  Krafft-Ebing  diagnosed  forty-two 
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as  belonging  to  one  or  the  other  of  the  various  forms  of 
))iiranoia,  and  althonsli  this  proportion  is  not  conceded 
liv  other  observers,  experience  nevertheless  shows  a  high 
percentasre  of  persecutory  systematized  psychoses  occur- 
rinir  at  the  climacteric.  Ca.ses  of  dementia  paralytica, 
as  well  as  those  that  run  the  course  of  a  precocious 
senility,  are  now  and  then  encountered. 

T/ie'liiMiiitks  of  Old  Age. — For  a  man  to  have  reached 
the  age  of  sixty  years  and  upward  without  the  occur- 
rence of  an  alienation  of  any  kind  is  a  distinct  compli- 
ment to  his  ancestral  protoplasm,  and  to  a  less  extent  to 
his  own  moral  and  hy.sienic  liabits.  In  advancing  age 
tlie  insanities  of  the  ])sycho-degeuerate  have  been  left  be- 
hind, excejit  those  that  continue  to  recur  periodically, 
and  with  whom  the  habit  is  retained.  As  a  matter  of 
fact,  however,  these  are  comparatively  few  in  number, 
the  most  frequent  being  the  periodic  melancholia,  a  dis- 
order that  belongs  not  only  to  early  but  also  to  late  life. 

In  the  senivim  other  factors  arise.  Comparatively  few 
human  beings  wholly  escape,  in  advanced  life,  some  form 
of  tliat  involutivc  change  in  tlie  cardiovascular  appara- 
tus that  we  designate  as  arteriosclerosis. 

Tliese  degenerative  states  of  the  arteries  (which  are 
iilso  met  with  in  the  veins  though  in  a  less  marked  de- 
gree) alfeet  mainly  the  intima  and  muscular  layer  of  the 
vessel,  and  with  the  exception  of  one  form  bring  about 
a  certain  diminution  of  calibre  in  the  blood  channels, 
wliile  in  all  the  proper  transudation  of  the  nutrient  por- 
tions of  the  blood  stream  is  seriously  interfered  with. 
"These  circulator}'  disturbances  are  often  increased  by  the 
formation  in  the  inner  arterial  sheaths  of  localized,  cir- 
■cular,  or  nodular  thickenings  composed  of  librous  knots 
or  calcareous  plaques  eiiibedded  in  dense  fibrous  masses, 
or  ileposits  of  fatty  cliolesterin  matter  covered  by  a  thin 
fil)rous  calcareous  layer  that  during  life  protrudes  into 
the  himen  of  the  artery,  cutting  off  one-third  or  one-half 
of  its  blood-carrying  capacity.  The  favotite  seat  of 
these  nodules  is  in  the  internal  carotids  just  as  they  pass 
into  the  skull  through  the  foramina.  In  the  small 
.arteries  and  arterioles  changes  are  met  with  which, 
although  ditlering  somewhat  in  character,  produce  the 
Siime  elTeet — namely,  the  shutting  off  of  a  sufflcient 
sui)ply  of  nutrient  fluid  from  the  brain  tissues.  More- 
over, tliere  occurs  a  retardation  of  tli<!  outward  lymph 
flow  both  in  the  cerebral  svibstance  and  in  the  pia  mater, 
•  caused  in  ])ait  by  the  accunuilation  of  debris  of  all  kinds 
in  tlie  extravascular  lymph  spaces,  and  in  part  by  thick- 
ening of  the  trabecuhe  of  the  pia  with  accumulation  of 
leucocytes,  luematoidiu  cr}'stals,  and  debris  in  the  lym- 
phatic channels.  As  a  conseiiuence  the  brain  as  a  whole 
iiei-cimes  ill  nourished ;  there  is  a  degeneration  of  the 
while  fibres  both  in  the  corte.x  and  in  the  gray  la}'ers, 
witli  accumulation  of  a  metaplastic  material  within  the 
■cells  of  the  corte.x  and  basal  ganglia  which  may  reach  a 
degree  sulhcient  to  bring  about  destruction  of  the  func- 
tion and  vitality  of  tli('  entire  neuron. 

The  jisychoses  of  olil  age  are,  therefore,  with  few  ex - 
-ceptions,  essentially  of  an  organic-degenerative  nature, 
and  possess  especial  brand  marks,  which  distinguish  them 
from  th(^  forms  that  occur  in  youth. 

In  all.  the  most  striking  feature  is  the  loss  of  memory 
■for  recent  events,  while  incidents  in  earlier  life,  tempo- 
rarily at  least,  are  ri^tained.  At  the  same  time  there  can 
"be  noted  an  emotional  <Iiildish  tendency,  acconqjanied 
by  disturbances  of  the  sensory,  trophic,  and  vasomotor 
nerves,  followed  in  due  er)urse  liy  apoplectiform  and 
epile|iliforni  attacks,  which  further  increase  the  mental 
weakness,  even  though  no  actual  paralysis  is  left  behind. 
Tlie.se  insults  are  more  frecpiently  caused  by  the  closure 
of  an  artery  of  medium  or  small  calibre  than"  by  the  rup- 
ture of  its  coats  with  consequent  extravasation  of  blood 
and  ti.ssue  necrosis. 

Kxebnling  senile  dementia,  which  has  been  deserilied 
as  the  "  physiologieal  deiilli  nf  the  brain  cell,"  and  from 
which  no  man  can  escape  should  he  live  sulliciently  long, 
we  have,  relatively  as  well  as  actually,  fewer  true  psycho- 
ses among  the  aged  than  in  middle"  life.  Among  ",'),,')42 
insane  patients  of  all  classes  less  than   M  per  cent.  (772) 


liad  become  insane  in  the  twenty  years  between  sixty  and 
eighty.  The  women  outnumber  the  men  to  some  extent, 
416  females  to  356  males. 

The  melancholias  are  far  more  frequent  than  the  ma- 
nias, and  are  characterized  by  an  anxious,  distressed,  agi- 
tated, errabund  state  of  mind.  As  hallucinations  and 
delusions  have  not  the  same  relative  frequency  as  at  an 
earlier  age,  the  agitation  may  be  regarded  as  an  expo- 
sition of"  the  malnutrition  of  the  brain  centres,  and  the 
tendency  is  ever  toward  a  terminal  dementia.  Suicide 
is  extremely  common. 

The  manias  are  characterized  by  their  blind  violence, 
approaching  in  intensity  that  of  the  paralytic  dement; 
the  erotic  excitement  is  often  intense ;  the  delusions  as- 
sume an  expansive  forin,  the  imagery  is  senseless,  and 
the  jjeriods  of  remission  are  infrequent.  Manj'  of  the 
sufferers  from  agitated  melancholia  or  senile  mania  abso- 
lutely refuse  food,  rendering  treatment  more  difficult,  as 
artificial  feeding  may  become  dangerous  to  life  itself. 

Confusional  insanities  are  now  and  then  seen  in  the 
aged.  At  times  these  are  referable  to  the  accumulation 
within  the  S3-stcm  of  toxic  products  that  tlie  senile  renal 
apparatus  is  unable  to  carry  away,  to  intestinal  autotoxis, 
occasionally  to  the  absorption  of  putrescent  substances 
from  a  chronic  cystitis,  or  an  extension  of  a  bladder  in- 
flammation to  the  pelvis  of  the  kidnej'. 

In  aged  persons  who  have  retained  a  moderately  good 
vascular  condition  one  may  encounter  benign  forms  of 
insanity,  which  may  result  in  a  complete  recoveiy.  A 
careful  examination  of  the  condition  of  the  peripheral 
blood-vessels  may  give  the  necessaiy  diagnostic  clinch, 
although,  unfortunately,  the  cerebral  arteries  are  often 
more  diseased  flian  those  accessible  to  the  finger. 

Occujiiition. — Certain  callings  appear  to  be  more  fre- 
quently followed  by  insanity  tlian  others.  Poets  and 
artists  are  especially  prone  to  the  psychoses,  not  so  much 
by  reason  of  their  occupation  as  from  the  possession  of 
genius,  which  generally  means  inherited  nervous  abilitj', 
and  from  the  fact  that  the  nature  of  their  work  allows 
of  much  time  for  introspection.  Among  the  working 
classes,  certain  employments  from  their  debilitating  na- 
ture are  more  prone  to  occasion  insanity  tlian  others. 
Among  these  may  be  tnentioned  the  employees  of  rail- 
roads, especially  engineers  who  live  a  life  of  constant 
nervous  tension,  workers  in  lead,  in  mercur}',  in  caout- 
chouc, or  aniline  products,  iron-workers,  and  others  who 
are  almost  continuously  exposed  to  the  effects  of  artificial 
heat. 

The  same  holds  good,  although  to  a  greater  degree,  for 
brokers,  bankers,  domestic  servants,  governesses,  stu- 
dents, and  day-laborers.  Pro  rata  the  lower  the  social 
class  the  more  frequent  are  the  psychoses. 

II.  Accessory  Causes  op  Insanity. 

These  may  be  roughly  divided  into  psychical  and 
Ijhysical.  It  is  often  impossible  to  separate  accessory 
factors  from  the  underlying  inherited  taints,  and  for  the 
most  part  careful  inquiry  will  elicit  a  history  of  constitu- 
tional weakness  serving  as  a  background  to  the  immediate 
cause. 

1.  PsYCmc\h.—An.netij. — In  a  large  proportion  of 
cases  of  melancholia  the  immediate  etiological  factor  is 
ascribed  to  the  death  of  a  near  relative  (mother,  father, 
son,  or  daughter).  Many  are  also  directly  caused  by  do- 
mestic worries,  inability  to  meet  liabilities,  to  provide 
liropcrly  for  the  family,  and  the  dread  of  jioverty.  In 
the  same  category  come  business  cares,  loss  of  pro"perty, 
unsuccessful  speculations,  and  similar  reverses.  It  "is 
hardly  ijossible  that  these  agents,  in  the  total  absence  of 
constitutional  predisiio.sition,  would  be  sufficient  to  inter- 
fere materially  with  the  smooth  running  of  the  mental 
gearing,  and  though  in  rare  instances  such  may  be  the 
case,  for  the  majority  an  additional  underlying  cause 
must  also  be  sought. 

Exceptions  of  greater  frequency  may  be  noted  in  the 
instances  of  alienation  closely  following  some  business  or 
domestic  calamity  occurring"  in  old  people,  who  though 
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tlu-y  may  not  have  derived  ueui'opathic  tendencies  from 
their  aueestors  are  themselves  standing  on  the  verge  of  a 
declivity,  owing  to  advancing  senile  degeneration  of  the 
tissues. 

Fe<tr. — Numerous  instances  are  recorded  in  whiclt  the 
■witnessing  of  the  commission  of  a  murder,  an  attempt  at 
assassination,  tlie  shock  of  coming  into  contact  unex- 
pectedly with  burglars,  an  attempted  rape,  and  other  ex- 
periences calculated  to  produce  a  vivid  mental  impres- 
sion, liave  been  followed  almost  immediately  by  an 
insanity,  the  person  within  a  few  hours  becoming  stupor- 
ous or  violently  excited. 

Examples  of  this  kind  are  met  with  principally  in  in- 
dividuals of  weak  mental  organization,  incapable  of  pro- 
longed ]5sychical  effort  and  the  disturliance  for  the  most 
part  must  be  attributed  to  the  constitutional  predispo- 
sition. 

In  the  same  class  must  be  included  a  certain  number  of 
the  psychoses  of  cldUlhifth.  The  sudden  lighting  up  of 
an  acute  insanity,  occurring  witliiu  a  few  hours  of  the 
parturition,  can  only  be  brought  about  by  nervous  insta- 
bility. Not  a  few  of  the  sudden  manias  coming  on  dur- 
ing the  puerperium  are  merely  instances  of  periodic  in- 
Siiuitv.  the  mental  and  physical  strain  incident  to  labor 
upsetting  the  hair-fine  equilibrium  and  producing,  what 
may  be  termed,  a  precocious  return  of  the  mental  dis- 
turbance. Women  who  are  always  insane  at  the  hour  of 
parturition,  and  return  shortly  afterwai'd  to  a  more  nor- 
mal state,  always  belong  to  tlie  degenerate  class. 

•i.  Physic.vl.— PoK-rtf/. — Anything  that  depletes  the 
bodily  strength,  if  it  is  far-reaching  enough,  may  become 
a  factor  in  the  production  of  an  alienation.  With  indi- 
gence is  associated  bad  and  insufficient  food,  close  crowd- 
ing in  foul  air,  and  lack  of  hygiene  in  the  widest  mean- 
ing of  the  word.  Hence  it  happens  that  the  rank  and 
file  of  the  insane  come  from  the  poorest  classes,  and 
the  crowding  from  country  districts  into  towns,  in  recent 
years,  has  been  very  instrumental  in  increasing  their 
numbers.  Poverty  also  brings  with  it  a  host  of  attendant 
evils  of  which  not  the  least  is  the  tendency  to  make  up 
for  the  lack  of  food  by  taking  alcoholic  stimulants  which 
are  cheaper  and  more  satisfying  for  the  moment.  Actual 
.starvation  induces  a  delirium  of  the  hallucinatory-con- 
fusional  type,  and  may  be  a  direct  cause  of  alienation, 
which,  however,  is  usually  temporary  if  the  case  be 
treated  early  enough  to  save  the  victim's  life. 

Oi:ti-- E.rertion.— The  over-exerti(jn  of  the  college  gym- 
nast, of  the  soldier  during  campaigns,  or  the  strain  inci- 
dent to  particularly  arduous  occupations,  in  which  heavy 
weights  are  carried,  as  in  the  case  of  stevedores,  favois 
the  occurrence  of  changes  in  the  vascular  apparatus,  that 
may  lead,  when  youtiriias  passed  and  early  middle  age 
is  reached,  to  early  senescence,  and  to  organic-degenera- 
tive alterations  in  the  central  nervous  system  which 
eventually  produce  an  insanity. 

3.  Constitutional  Diseases. — Anmmia. — A  dyscra- 
sia,  finding  one  expression  in  an  anaemia,  is  present  in 
all  cases  of  the  severer  forms  of  melancholia,  as  well  as 
in  neurasthenic  and  other  types  of  insanity.  This  haljit 
of  body  is  so  common  as  to  tnake  one  cjuestion  whether 
the  impoverishment  of  the  blood  is  not  the  tlirect  under- 
lying cause.  In  tiie  seuse  that  it  heightens  any  inherent 
tendency  to  irritability  of  the  central  organ  of  the  mind 
it  is  undoubtedly  an  excitant,  but  deeper  lies  the  insta- 
bility of  the  protoplasm  itself.  Even  when  there  is  no 
actual  psj'chosis,  auwmic  individuals  often  show  a  certain 
degree  of  mental  incapacity  with  thought  inhilrition  and 
irritability,  and  any  strain,  physical  or  mental,  super- 
added to  "the  dyscrasia,  may  cause  the  balance  beam  to 
oscillate  violently. 

Si/p!iUi.i.Stxi  to  alcoholism  this  is  the  most  frequent 
direct  cause  of  insanity.  In  addition  it  maj'  also  have  an 
influence  indirectly  by  lowering  tiie  resistance  of  the  or- 
ganism and  producing  a  secondary  mental  indisposition. 
As  a  direct  agent  it  acts  by  inducing  widespread  changes 
in  the  intima  (less  severe  in  the  fenestrata  and  muscu- 
laris)  of  the  arteries,  the  cellular  proliferation  being  often 
60  extensive  as  partly  or  fully  to  obliterate  the  luinina  of 
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the  vessels.  Under  such  circumstances  there  may  be  ne- 
crosis of  the  tissue  areas  su|)plie<l  by  the  most  damaged 
vessels,  not  confined  to  the  brain  but  equally  apparent 
in  the  extremities. 

Intense  vascular  changes  are  not  confined  to  the  early 
stage  of  lues;  on  the  other  hand,  they  are  more  common 
with  the  secondary  and  tertiary  manifestations  of  the  dis- 
ease. In  a  vast  majorit}-  of  paretics,  particularly  in  those 
who  have  a  clear  history  of  specific  infection,  there  is 
found,  on  examination,  a  soft  thickening  of  the  walls  of 
the  vessels,  a  change  for  the  most  jiart  due  to  an  obliter- 
ating endarteritis  of  a  peculiar  type. 

Luetic  neoplastic  endarteritis  has  been  encountered  as 
early  as  four  weeks  after  the  occurrence  of  the  iuitial 
lesion  (G.  de  la  Tourctte,  Alelakoff,  Berkley),  or  as  late 
as  twenty  years  after  the  infection. 

Besides  the  specific  arterial  degenerations,  syphiloniata 
and  gummata  may  also  occur  within  tlie  C'ranial  cavity, 
disturbing  the  return  venous  and  lymphatic  circulations 
and  producing  congestions  and  cedemas. 

When  the  s.yphilitic  process  is  acute  the  form  of  men- 
tal disturbance  assumes  a  furibimil,  excited  character 
followed  by  stupor;  with  the  more  chronic  changes  the 
excitement,  though  less  intense,  is  usually  more  pro- 
longed, and  may  be  followed  by  pareses,  paralyses,  or 
epilepsy,  tlie  final  stage  being  a  terminal  dementia.  The 
greatly  increased  frequency  of  the  cerebral  complications 
of  syphilis  in  recent  years,  together  with  their  protean 
character,  is  exceedingly  striking,  and  is  a  comment  upon 
the  civilization  of  the  present  era. 

In  strong  contrast  with  the  records  in  this  country  of  a 
multitude  of  mental  troubles  following  .syphilitic  infec- 
tion is  the  report  of  Holzinger  of  the  Russian  Red  Cross 
Commission  to  Abyssinia  during  the  Italian  war.  In  a 
countrj'  where  according  to  liis  statement  eighty  per  cent, 
of  the  inhabitants  are  syphilitii',  only  twelve  true  psy- 
cho.ses  occurred  among  thirteen  thousand  patients  seen  in 
a  general  dispensary,  and  none  of  these  appeared  to  be 
directly  due  to  the  taint.  In  the  same  land  tabes  dorsalis 
(six  in  thirteen  thousand),  and  dementia  paralytica  (none) 
are  extremely  infrequent.  Either  the  luetic  virus  of  the 
East  is  different  from  that  of  the  West,  or  the  constitu- 
tional proclivities  to  mental  maladies  vary  very  much. 

Ttthercidims. — This  is  an  infrequent  cause  of  insanity, 
and  when  it  is  present  it  usually  succeeds  instead  of  pre- 
ceding the  alienation. 

Heart  Diseanes. ^C&rdi&c  lesions  do  not  appear  to  be 
more  frequ-?nt  among  the  insane  than  among  tiie  sane. 
Those  that  lead  to  embolism  are  responsible  for  a  larger 
proiiortion  of  the  alienated  than  simple  iusufliciencies. 

Kidiay  DisenHS. — ilental  disturbances  are  relatively 
frequent  in  the  chronic  forms  of  nejihritis,  especiallj' 
with  the  contracting  kidney,  and  with  diabetes  niellitns. 
In  clironic  uraemia  there  is  often  alteration  of  the  char- 
acter, delusions  generally  of  an  expansive  nature,  or 
stupor,  even  when  the  urine  .shows  neither  the  presence 
of  any  considerable  number  of  casts  nor  a  trace  of  albu- 
min. 

The  non-elimination  of  the  effete  products  of  bodily 
waste  is  responsible  for  the  evolution  of  the  insanity  in 
these  instances,  just  as  the  efTerts  of  other  chemical  or 
toxalbumic  poisons  manifest  themselves  as  a  psychosis, 
the  mental  disturbance  assuming  the  form  of  an  halluci- 
uatorj'-coufusional  insanity. 

Diseases  of  Women. — It  is  noticeable  that  organic  dis- 
eases of  the  uterus  and  its  appendages  (carcinoma,  fibro- 
ma, etc.)  are  seldom  accompanied  by  profound  nervous 
storms.  On  the  other  hand,  the  leucorrha'as,  anienor- 
rlireas,  profuse  menses,  vaginismus,  chronic  uterine  ca- 
tarrh, and  a  host  of  other  comparatively  benign  affections 
are  now  and  then  followed  b}'  mental  disturbances. 

It  is  probable  that  the  latter  act  upon  the  system  in  two 
ways:  first  and  foremost  they  deplete  it  and  induce  blood 
depravities;  and  secondly,  they  lead  tf)  the  fear  that  soine 
incurable  disease  is  present.  In  highly  neurotic  individ- 
uals an  ever-present  dread  is  likely  to  be  a  factor  of  con- 
siderable moment.  Although  it  iiiay  be  said,  in  general, 
that  the  influence  of  the  affections  of  the  generative  ap- 
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paratus  as  a  cause  of  insanity  in  women  has  been  ex- 
aggerated, as  an  accessory  factor  it  is  often  worthy  of 
consideration.  Diseases  of  the  generative  organs  in  men 
seldom  lead  to  alienation. 

III.  DiKECT  Causes  of  Ins.vnity. 

It  is  never  possible  absolutely  to  separate  inherited  pre- 
disposition from  the  direct  effects  of  deleterious  drugs, 
febrile  disturbances,  and  travuuatism,  so  far  as  regards 
the  degradation  of  the  cei'ebral  substance.  Certain  sug- 
gestic.ius  are  alTorded  by  the  clinical  phenomena  resulting 
from  siich  agents  that  render  it  very  apparent  that  an  in- 
valid brain  is  much  more  readily  overthiown  by  them 
than  a  sound  one.  Jlark,  for  instance,  the  difference  of 
the  effect  exerted  by  a  felirile  disturbance  in  a  child  the 
offsjiring  of  neurotic  parents,  and  in  one  who  comes  of 
soun<l  ancestry.  With  only  a  very  moderate  degree  of 
fever  the  first  "child  may  exhibit  a  wild  delirium  with  the 
evolution  of  vivid  sense  jihantasies,  while  the  other  may 
not  be  apprecialjly  disturbed.  Again,  in  cerebral  trau- 
matism, a  sliglit  commotion  may  set  up  a  train  of  psy- 
chical symptoms  in  the  neurotic,  while  in  the  other  the 
mental  capacity  remains  unimpaired. 

1.  Chemical  Poisons. — Ah-o/wl. — As  has  already  been 
said,  although  syphilis  may  be  a  direct  agent  in  the  pro- 
duction of  an  insanity,  its  poison  acts  not  upon  the  brain 
cells  immediately,  biit  upon  the  blood-vascular  tissues, 
the  nerve  and  neuroglia  elements  never  being  primarily 
involved.  Alcohol,  on  the  other  hand,  exerts  its  noxious 
influence  alike  upon  mesoblastic  and  epiblastic  elements, 
with  the  result  that  both  suffer  in  equal  or  diverse  de- 
grees. An  over-dose  of  alcoholic  liquor  acts  by  causing, 
first,  congestion  of  the  brain,  and  later  paralysis  of  the 
walls  of  the  vessels,  inducing  stasis  and  oedema  with  pro- 
found unconsciousness.  If  the  same  effect  is  produced 
time  after  time,  the  vaso-motor  paralysis  leads  to  the 
permanent  widening  of  the  blood-vessels,  especially  of 
the  arterioles  and  capillaries,  with  lowering  of  the  vas- 
cular tonus.  As  a  sequence  we  have  lymph  stasis  with 
exudation  of  the  white  elements  into  the  sheaths,  and 
clouding  with  thickening  of  the  pia-arachnoid.  At 
length  the  alteration  of  the  arteries  becomes  chronic,  the 
sheaths  undergo  fatty -atheromatous  changes,  and  there  is 
established  an  arteriosclerosis  with  some  narrowing  of 
the  lumen  from  thickening  of  the  intima,  which  is  in 
part  compensator}'.  At  a  later  stage  fatty  degeneration 
of  the  heart  muscle  may  ensue  with  increasing  defects  in 
the  circulation. 

With  the  alcoholic  arteriosclerosis  come  changes  in  or- 
gans of  the  body  other  than  the  brain,  cirrhosis  of  the 
kidney  and  liver  being  the  most  fi'equent. 

The  effects  of  ardent  spirits  upon  the  human  brain 
varies  with  each  person.  Upon  certain  individuals  large 
quantities  seem  to  have  no  inunediate  bad  influence,  be- 
yond the  slight  immediate  flusliing  and  depression  of  the 
circulation;  wliile  in  the  case  of  others  a  few  glasses  of 
wine  or  liquor  will  entirely  overthrow  the  mental  equi- 
poise and  render  the  drinker  temporarily  insane.  In  a 
very  few,  an  ecpially  small  dose,  perliai)s  the  first  an<l 
only  one  of  their  lives,  will  permanently  disturb  mental- 
ization,  so  that  the  unfortunates  retrograde  to  the  plane 
of  dements. 

From  a  psychical  standpoint  the  evil  effects  of  alcohol 
are  usually  shown  in  two  ways.  If  a  large  quantity  be 
taken  at  one  time  the  result  may  be  an  immediate  break- 
ing down  of  the  mental  powers,  so  that  there  is  produced 
an  effect  similar  to  that  of  various  other  irritant  poisons 
— an  acute  hallucinatory  excitement  with  thought  inliibi- 
tion.  In  the  case  of  the  alcoholic  the  condition  is  known 
as  delirium  tremens. 

On  the  other  liand,  if  the  doses  of  licjuor  be  small  in 
amovmt  but  frecpicntly  repeated  the  same  result  is  finally 
attained,  the  duration  of  resistance  depending  upon  the 
individual,  the  freijuency  of  the  drinking,  and  to  some 
extent  upon  tlie  quality  of  the  liipior  partaken  of.  Since 
physiological  ex  perimcnts  have  shown  that  it  takes  about 
two  days  for  the  organism  completely  to  eliminate  alco- 


hol, it  is  clear  that  if  dose  follows  dose  in  rapid  succes- 
sion and  an  insutficient  time  is  allowed  for  the  expulsion 
of  what  is  present  in  the  bodv,  an  accumulation  of  the 
poison  within  the  tissues  must  take  place,  which  in  the 
ordinary  course  of  events  will  ultimately  produce  a  ner- 
vous explosion — the  so-calle<l  trembling  delirium. 

If,  on  the  other  hand,  the  ingestion  of  the  drug  is  slow- 
er, but  is  constantly  continued  and  fatty  degenerative 
changes  are  set  up  in  the  tissues,  (jarticularly  in  the  ar- 
teries and  nerve  cells,  the  result  is  an  insanity  of  a  more 
chronic  type — persecutory  psychoses,  niauias  and  melan- 
cholias of  especial  character,  a  pseudo-dementia  para- 
lytica, as  well  as  amnesic  and  epileptic  states.  Character- 
istic of  all  forms  of  alcoholism  is  the  peculiar  mental 
clouding  known  as  amnesia,  and  an  unreasoning  irrita- 
bility and  suspiciousness. 

If  the  individual  who  abuses  alcohol  was  the  only  s\if- 
ferer  from  its  deleterious  effects,  the  crime  of  its  misuse 
would  not  be  so  great,  but  unfortunately  this  ib  not  the 
case.  Even  unto  the  third  and  fourtli  generatiim  the 
effects  of  the  poison  may  be  traced  in  constitutional  neu- 
roses, psychoses,  early  mental  break-downs,  and  event- 
ually imbecility  and  iiliocy.  Drunkenness  on  the  part  of 
the  parents  is  represented  by  feeblemindedness  and  epi- 
lepsy in  the  offspring,  while  statistics  show  that  iutoxica- 
tion'in  both  jiarents  at  the  moment  of  copulation  induces 
a  larger  proportion  of  the  lower  grades  of  idiocy  than  any 
otlier  single  factor. 

Intemperance  is  directly  the  cause  of  about  ten  yiev 
cent,  of  all  ca.ses  of  insanity  encountered  in  asylums. 
Indirectly  the  figures  assume  colossal  proportions  when 
we  include  the  psj'choses  and  i)S}'choneuroses  of  the 
descendants  of  alcoholic  parents  that  are  attributable  to 
the  ancestral  vice.  Women  afford  only  about  one  third 
as  many  examples  of  alcoholic  insauit_v  as  men,  but  in 
the  lower  classes  this  disproportion  is  much  decreased. 

Besides  the  alcohols  there  are  a  large  number  of  poisons 
and  chemical  substances  that  produce  a  direct  alienation, 
usually  of  the  hallucinatory  type.  Among  these  may  be 
mentioned  cocaine,  atropine,  morphine,  salicylic  acid,  io- 
doform, antipyrin,  nicotine,  chloroform,  ether,  chloral, 
illuminating  gas,  carbon  disulphide,  and  numerous 
others. 

The  metals,  lead  and  quicksilver,  act  upon  the  organ- 
ism somewhat  differently.  They  are  essentially  of  the 
nature  of  chronic  poisons,  and  while  they  may  occasion 
an  hallucinatory  delirium  with  much  motor  agitation  of 
a  transitory  type,  the  peculiar  nature  of  their  action  is  to 
evoke  a  permanent  insanity  with  hallucinations  ami  delu- 
sions approaching  the  character  of  a  dementia  paralytica 
and  ending  in  mental  annihilation. 

2.  AuTO-iNTOXic.\Tioxs. — Intestinal. — A  profound  ol)- 
stipation,  with  absorption  into  the  circulation  of  certain 
products  resulting  from  the  splitting  up  of  albuminous 
substances  within  the  intestinal  canal,  as  shown  by  the 
presence  of  indican  and  skatol,  or  of  otiier  less  readily 
recognized  substances  in  excessive  amounts  in  the  urine, 
may  be  the  cause  of  an  acute  insanity,  and  as  an  etiologi- 
cal factor  is  too  fre(iuentiy  overlooked. 

Cases  of  tills  nature  are  liy  no  means  uncommon,  and 
should  the  inducing  agent  be  recognized  and  the  proper 
remedies  applied  to  correct  the  faulty  digestion,  they  are 
usually  readily  curable.  According  to  the  degree  of 
mental  instability  we  may  find  conditions  varying  from 
simple  obtundity  to  actual  stupor;  or  a  true  psychosis, 
commonly  of  the  melancholic  type,  may  develop.  On  the 
other  hand,  the  case  may  assume  an  alternating  (diaracter, 
melancholia  clianging  into  mania,  to  Ije  succee<led  by 
stupor.  Uraunic  and  diabetogenous  insanities  have  been 
already  mentioned  in  another  paragrapli. 

Among  tlieautochthonic  insanities  the  occurrence  of  an 
alienation  following  the  disturbance  of  the  secretion  of 
the  thyroid  gland  in  the  adult  should  be  remembered. 
Examples  are  now  and  then  met  after  disease  of  the 
gland,  after  child-birth,  and  occa.sionally  without  any 
ascertainable  reason,  in  which  tin-  skin  becomes  doughy 
and  foul,  the  face  assumes  a  half-moon  appearance,  and 
soon  an  insanity  manifests  itself.     The  psychical  torpor 
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Steadily  increases,  and  eventually  there  may  be  melan- 
cholie  ilepressinn,  or  excitement  with  hallucinatory  delir- 
ium, lolliiAvetl  b}-  stupor. 

The  majority  of  these  conditions  are  curable  if  proper 
measures  be  instituted.  In  some  examples  of  Graves' 
disease  tliere  is  also  met  a  form  of  raauiacal  or  melan- 
cholic insanity  which  does  not  yield  so  readily  to  the 
thj-roici  treatment. 

3.  Acute  FkbriIjE  DiSTrRi5.\NCEs. — The  occurrence  of 
an  insanity  during  or  after  an  acute  febrile  disease  is  by 
no  means  rare,  but  inasmuch  as  these  cases  are  for  the 
most  part  treated  in  private  or  general  hospitals  statistics 
as  to  tile  actual  frequence  are  lacking.  Wille  gives  0.81 
per  cent,  of  typhoid  fever  cases  as  having  post-febrile 
alienation,  a  not  inconsiderable  number  iu  the  aggregate 
when  the  frecpiencj'  of  tliis  disease  is  considered. 

Febrile  psychoses  may  occur  in  either  predisposed  or 
non-neurotic  persons,  iu  the  latter  case  intensity  of  the  dis- 
ease process  overwhelming  the  natural  tissue  resistance. 

The  common  mental  disturbance  that  occurs  during  the 
acme  of  the  fever  is  termed  delirium.  It  is  characterized 
by  illusions,  hallucinations,  temporary  facility  of  thought 
with  coufu.sioii  and  interference  with  the  ordinary-  asso- 
ciation of  ideas.  Such  departures  from  normal  mentali- 
zation  are  produced  by  three  agents:  the  rise  of  bodily 
temperature,  the  increase  of  the  respiratory  and  circula- 
tory activities,  and  lastly,  but  not  least  in  importance,  the 
impression  made  upon  the  vilalitv  of  the  tissues  by  the 
toxin  of  a  micro-organism  circulating  iu  the  blood  and 
bathing  the  cells  in  a  vitiated  serum. 

True  psychoses  do  not  accompany  but  follow  the 
febrile  disturbance:  the  acme  of  the  fever  is  past,  the  ex- 
cessive action  of  the  heart  has  subsided  and  its  contrac- 
tions have  fallen  below  the  normal  in  force,  while  the 
toxin  of  the  sjiecitic  bacterium  has  been  to  a  great  ex- 
tent overcome  by  the  natural  tissue  resistance,  thougli 
there  may  still  remain  within  the  organism  sufficient  to 
vitiate  the  nutrient  jilasma. 

The  condition  is  now  one  of  profound  nutritional  per- 
version with  blood  depravity,  and  irregularit}'  or  actual 
disturbance  of  the  circulation  from  cardiac  weakness. 
At  the  same  time  there  may  also  be  venous  congestions 
and  a'demas  of  the  cerebrum,  arising  in  some  instances 
from  actual  damage  to  the  arterial  sheaths  from  the  im- 
mediate effects  and  deleterious  after-results  of  toxalbu- 
mins  engendered  in  the  course  of  the  acute  disease.  The 
mental  disturbance  induced  by  these  several  factors  is 
therefore  in  the  nature  of  an  exhausting  or  collapse  delir- 
ium. It  is  apt  to  be  stormy  in  its  onset,  confusion  being 
the  predominating  characteristic,  accemipanied  by  visual 
and  auditory  hallucinations,  rapidit_y  in  the  change  of 
thought  from  one  subject  to  another,  and  increasing 
mental  obtundity.  In  addition  there  is  generally  active 
motor  excitement  and  entire  sleeplessness.  The  bodily 
temperature  is  now  subnormal,  the  heart's  action  is 
feeble,  and  the  retlexes  are  slightly  elevated.  The  con- 
dition may  last  only  a  few  days  or  may  contimie  for 
several  weeks. 

Typhoid  fever,  influenza,  pneumonia,  scarlet  fever, 
measles,  erysipelas  of  the  bead,  polyneuritis  and  variola, 
in  the  order  named,  are  the  most  frequent  of  tlie  exan- 
themata to  be  followed  by  psychoses.  Before  the  intro- 
duction of  quinine  malarial  fevers  added  a  considerable 
quota  to  the  ranks  of  the  insane.  Probably  tlie  blood- 
letting then  in  vogue  often  aggravated  the  nervous 
phenomena.  Even  to-day  in  countries  where  the  severer 
forms  are  encoimtered,  about  two  per  cent.  (Pasmanik  in 
Bulgaria)  of  those  atfected  have  some  mental  compli- 
cation, usually  stupor.  The  debilitating  effects  of  a 
marked  paludal  intoxication  would  often  account  for 
these  disturbances  of  the  mental  equipoise,  though  plug- 
ging of  the  capillaries  with  aggregations  of  the  parasites 
maj'  plaj'  a  not  luiimportant  part.  A  niimber  of  the  psy- 
choses accompanying  parturition  must  be  classed  amon.g 
the  febrile  insanities,  as  they  are  the  result  of  infection  by 
cocci  that  have  entered  through  the  uterine  passages, 
notably  the  placental  site.  The  organism  most  constantly 
found  is  the  Streptococcus  pj'ogenes. 


4.  Corporeal  Insults. — Meningitis  of  a  severe  char- 
acter is  not  uncommonly  followed  by  a  form  of  insanity 
approaching  mania.  The  inflammation  of  the  brain  cov- 
erings, the  disturbance  of  the  circulation  in  the  cerebrum, 
the  obstructiou  of  the  pathways  for  the  returning  lymph 
along  the  vessel  sheaths  passingflnally  into  the  pia  mater, 
together  with  the  increase  in  the  intracranial  pressure 
are  sufficient  to  accoimt  for  the  perversion. 

In  tumor  or  abscess  of  the  brain,  in  primary  internal 
hydrocephalus  of  the  adult,  iu  disscminatcil  sclerosis, 
after  apoplexies  and  embolisms  as  well  as  other  local  ab- 
normal conditions,  insanities  are  now  and  then  encoun- 
tered. They  usually  assume  the  form  of  a  jjrogressive 
dementia,  the  patients  only  occasionally  exhibiting  de- 
pression or  exaltation,  though  rarely  after  a  hemorrliage 
or  embolism  of  one  of  the  larger  arteries  of  the  brain,  con- 
ditions of  frenzy  are  seen. 

Tniuiiiii  (iiid  Iiisiiilntion. — All  degrees  of  injury  to  the 
skidl  and  brain  tissues  may  be  followed  by  an  insanity, 
sometimes  coming  on  immediately  after  the  reception  of 
the  lesion,  while  at  other  times  it  may  be  postponed  and 
remain  latent  for  months.  A  trivial  local  traumatism, 
especially  in  the  case  of  persons  suffering  from  some  con- 
stitutional disease,  as  syphilis,  may  start  up  an  inflamma- 
tion of  the  tables  of  the  skidl  and  the  meninges  beneath 
that  eventually  may  implicate  the  brain,  either  bj'  di- 
rect extension  of  the  process  or  b_v  pressure  upon  it.  At 
other  times,  again,  the  neojilasm  following  the  inj\u'y 
may  interfere  with  some  of  tlie  exits  of  the  venous  blood 
anil  the  lymph  fluids  from  the  brain  cavity  and  evoke  an 
alienation.  Active  motor  excitement  is  less  common  than 
a  dull  apathy  with  loss  of  memory  and  weakening  of  the 
faculties.  An  apparently  trivial  injury  may  also  be  the 
match  that  lights  up  the  flame  of  a  periodic  insanity,  cir- 
cular or  maniacal  in  type. 

The  form  of  alieuaticm  that  follows  insolation  is  also 
ordinarily  a  dementia  of  passive  type,  thougli  now  and 
then  a  series  of  mixed  motor-psychical  phenomena, 
strongly  suggestive  of  the  demented  form  of  paresis,  is 
seen.  The  condition  results  from  the  degenerative 
effects  of  the  thermic  fever  upon  the  cortical  gray  mat- 
ter, inducing  changes  in  the  vascular  lymph  apparatus 
and  degradation  of  the  celbdar  elements. 

Operations. — Instances  of.  insanity  following  surgical 
operations  are  somewhat  rare.  In  this  connection  the 
mechanical  shock  to  the  nervous  system,  especialh'  in 
the  case  of  an  unstable  subject,  and  the  effects  of  the 
ether  or  chloroform  are  elements  to  be  considered.  Oper- 
ations that  involve  an  extensive  loss  of  blood  are,  per- 
haps, more  conmionly  succeeded  by  an  acute  alienation 
than  minor  surgical  procedures. 

Operations  upon  the  eye  and  castration  are  said  o  be 
especially  dangerous.  Simple aiiiTf>1he>iia<  fi om  chloioform 
or  ether  "has  occasionally  been  followed  by  a  psychosis  of 
short  duration.  The  mental  impression  induced  by  the 
dread  of  the  procedure  and  the  fear  that  death  would 
occur  during  the  narcosis,  together  with  the  systemic 
effect  of  the  drug,  all  play  their  part  in  the  overwhehn- 
ing  of  the  faculties.  The  precocious  advent  of  a  periodic 
insanity  must  also  be  borne  in  mind. 

Henry  ./.  Berkley. 
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IV.  INSANITY:  GENERAL  PATHOLOGY.— Tobriug 

theil.-ita  (iliscrved  in  lln'  c-um-s  of  insanity  in  line  with  the 
data  of  putliology  generally  is  a  very  difficult  task  on  ac- 
count of  the  heterogeneous  character  of  the  material.  It 
is  safe  to  say  that  for  a  general  pathology  there  must  be 
sound  material  of  sjiecial  pathology.  The  literature  of 
special  psychiatry  is.  however,  unfortunately,  more  con- 
spicuous by  quantity  than  by  broad  scientific  points  of 
view,  and  only  here  and  there  we  can  discern  successful 
efforts  to  I,)ring  the  observations  on  the  level  of  standards 
which  hold  for  pathology  generally :  trains  of  established 
evolution  and  causal  connections.  The  following  sketch 
is  an  attempt  to  show  the  principles  with  which  we  pro- 
ceed to-day,  and  for  examples  we  must  refer  to  the  arti- 
cles on  special  pathology. 

The  D.\t.\.  of  Psychiatry. — The  phenomena  which  we 
get  for  the  formation  of  a  scieutitic  picture  of  a  case  of 
mental  disease  are,  Fint,  the  general  data  concerning  the 
family  ty])e  and  the  occun'ence  of  special  diseases  in 
other  members  of  the  family.  Second,  the  data  concern- 
ing the  condition  in  which  the  patient  entered  the  causal 
constellation  which  we  designate  as  the  disease.  Third, 
the  string  of  phenomenology  or  symptomatology  of  the 
entire  disease ;  (</)  the  deviations  of  the  course  of  reactions 
in  which  the  mental  phenomena  are  essential  features,  the 
mental  symptoms  proper  (including  as  much  as  we 
actually  know  of  the  objective  or  jjliysical  .signs  of  "  men- 
tal "  reactions);  (b)  the  disorders  of  the  organic  mechan- 
isms (circulation,  digestion,  respiration,  secretion,  repro- 
ductive organs,  and Tiervous  system);  (<■)  the  findings  in 
autopsies,  the  anatomical  findings  of  the  deviation  from 
the  normal  processes  of  life,  naturally  obtainable  in  only 
a  portion  of  the  cases,  because  few  die  of  the  "  mental  " 
disease.  This  group  of  data  is  often  treated  separately 
for  practical  reasons  and  on  account  of  the  character  of 
the  method  of  investigation;  but  so  far  it  has  been  but 
little  productive  in  the  general  fiame  of  a  pathology  of 
insanity. 

To  reduce  these  heterogeneous  data  to  some_,sort  of 
use  til  and  practical  order  and  especially  into  strings  of 
causal  coimection  is  the  task  of  a  general  and  special 
pathology  of  in.sanity. 

The  distribution  of  the  work  in  this  Handbook  has 
decentralized  the  analysis  of  the  various  groups  men- 
tioned above.  It  will  be  necessary^,  however,  to  encroach 
upon  the  fields  of  other  contributors  at  least  to  the  extent 
of  .showing  some  of  the  principles  which  guide  us  in  the 
utilization  of  the  various  facts  for  reasoning  in  pathology. 

There  are  two  ways  of  entering  upon  the  study  of 
mental  al)errations.  First,  the  consideration  of  disonlevs 
which  are  pruduced  expei-imentally  and  under  definitely 
known  conditions.  Second,  the  study  of  the  phenomena 
of  insanity  as  they  ]ireseiit  themselves  ('/*  a  lioye  praetical 
f-rpt-rienre.  These  two  proceedings  must  co-operate  and 
tend  toward  the  ideal  that  we  should  be  able  to  under- 
stand all  the  happenings  in  mental  pathology  with  prin- 
ciples of  thought  which  come  up  to  the  accuracy  of  those 
of  c.\  periment.  The  e.\teut  to  which  this  can  be  obtained 
is  identical  with  the  extent  of  accurate  knowledge  of 
the  pathology  of  insanity. 

Considering  the  large  "number  of  varying  types  of  de- 
viation from  the  normal  and  the  small  number  of  experi- 
mental products  in  these  lines,  we  find  ourselves  forced 
to  lay  the  empliasis  on  the  purely  empirical  material  of 
the  physician,  and  we  shall  investigate  how  we  can  hojie 
to  bring  some  order  into  the  immense  material.     Jt  is 


rather  striking  that  most  of  the  serious  study  has  been 
paid  to  the  things  which  are  most  difficult  to  establish 
and  interpret  properly,  viz.,  to  the  problems  of  heredity 
and  to  the  problems  of  pathological  anatomy.  Either  of 
these  lines  is  not  usually  accessible  to  actual  observation ; 
the  one  represents  hearsay  facts  and  the  other  seldom 
facts  wliich  can  be  directly  related  with  the  actual  i>sy- 
chosis;  and  it  must  be  our  attempt  to  woi'k  for  a  more 
satisfactory  position  of  the  variations  of  life  processes  in 
the  general  scheme  for  studies.  That  is  to  say,  we  must 
learn  to  use  for  diagnosis,  prognosis,  and  therapeutic  pos- 
sibilities that  which  we  actually  meet  in  our  practical 
problems,  the  symptom  complexes  and  their  causal  con- 
nections, and  the  evolution  of  the  symptoms. 

The  Data  of  Heredity. — In  order  to  make  up  for  the 
meagre  data  concerning  the  foundation  of  insanity  in  the 
individual,  the  alienist  has  attached  great  value  to  the 
finding  that  in  a  great  number  of  cases  the  patient  is  not 
the  only  member  of  the  family  that  shows  abnormalities. 
The  family-  history  of  any  moderately  large  group  of 
cases  of  insanity  shows  a  relatively  frequent  occurrence 
of  mental  disorders,  nervous  disorders  or  various  "diathe- 
ses," and  the  conclusion  is  drawn  from  it  that  where  there 
is  a  '"history  of  gout,  rheumatism,  diabetes,  gravel, 
phthisis,  migraine,  epilep.sy,  asthma,"  or  of  peculiarity 
of  character,  criminal  record,  or  nervous  or  mental  dis- 
orders in  one  or  more  persons  of  the  family,  a  "morbid 
taint  is  fully  establLshed."  Under  the  infiuence  of  the 
general  views  of  evolution  and  dissolution  the  concept  of 
the  morbid  taint  has  moreover  been  closely  associated 
with  the  concept  of  defeneration. 

The  data  of  heredity  of  mental  disease  have  been 
brought  into  ]iromineiice  chiefly  by  Morel  and  under  the 
influence  of  Magnan  and  Lombroso  and  their  associates. 

From  the  great  amount  of  literature  we  select  the  fol- 
lowing types  of  contributions.  On  a  very  favorable  ma- 
terial in  a  Canton  of  Switzerland  in  which  the  movements 
of  the  population  are  not  excessive,  Jenny  Roller*  has 
studied  the  histories  of  2,"373  patients  admitted  between 
1881  and  1.S93.  Heredity  was  noted  in  78.3  per  cent.  In 
64.3  per  cent,  of  these  cases,  or  .50  per  cent,  of  the  whole, 
there  was  direct  heredity — a  disorder  in  the  father  or 
mother,  or  in  lioth;  in  the  rest,  heredity  was  collateral, 
or  atavistic.  The  heredity  is  somewhat  greater  in  the 
women  than  in  the  men,  81.7  per  cent,  agfiinst  74.9  per 
cent.  The  material  of  comparison  consists  in  the  accu- 
rate family  history  of  870  mentally  healthy  individuals  of 
the  same  layers  of  the  population,  and  370  consecutive  ad- 
missions of  the  years  188.5  and  1886  were  chosen  for  im- 
mediate comparison;  and  the  facts  were  classified  in  the 
following  table : 


A— 

Normal  series. 

B — Insane  series. 

1.  Mental  diseases 

2.  NVrvoiis  disease 

3.  Alcohnlism 

38 
.55 
,% 
10 
IB 
8 

36.1  per  cent. 
17.4       " 
25.3 
16.5 

4.6 

7.3 

3.8 

39.S  per  cent. 
10.3 
33.2 
.5.6 

3.8 
18.0 
1.4        " 

113 
39 
63 

4.  Apoplexy  .     . . 

16 

5.  Senile  dementia 

6.  Pe<-iiliareliardcter .. 

7.  Suicide   

8 

51 

4 

318 

384 

The  next  table  gives  the  relative  percentage  of  direct, 
indirect  (atavistic),  and  collateral  heredity. 

A  comparison  shows  how  very  important  the  direct 
heredity  of  mental  diseases  and  peculiar  character  of  the 
parents  Is  among  the  insane,  whereas  nervous  disorders 
and  apoplexy  and  even  suicide  happen  to  be  found  in 
larger  numbers  in  the  families  of  the  normal  than  in  the 
families  of  tlie  insane. 

Ball  and  Regis  ("  Les  families  des  alienes,"  VEncephalc, 
188;i)  described  a  definite  "cachet"  of  heredity  in  the  de- 
scendency  of  various  mental  disorders.  In  normal  fami- 
lies the  causes  of  death  are  greatly  varied  and  distributed 
in  almost  equal  proportions  among  the  various  groups  of 

*  ArcMv  f,  Psychiatrie,  37.  Bd„  S.  286. 
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Direct. 

IXniRECT. 

COLLATERAL. 

"3  c 

1 1 

in 

1.  Memal  disease 

2.  Nervous  disease 

10.1 

11.0 

14.2 

7.8 

.5 

3.2 

.9 

2.5.4 

7.4 
19.0 
4.3 
2.1 
15.8 

11.9 
4.6 

10.5 
8.2 
3.6 
3.2 
1.9 

7.7 
1.8 
2.2 
1-2 
.7 
1.2 
1.1 

4.1 
1.8 
.5 
.5 
.5 
.9 

6.7 
1.0 
1.0 

4.  A  poplexy 

5.  Senile  dementia 

6.  Per-uliareliaracter 

7.  Suidde. ,.. 

Sum  of  factors  of  heredity. 

47.7 

74.7 

44.0 

15.9 

8.3 

9.5 

disease;  there  is  no  special  teudcncv  to  repeated  affec- 
tions of  the  same  apparatus.  Bull  and  Regis  showed  that 
geuei-al  paralysis  is  followed  chiefly  Ijy  brain  affections; 
while  mental  disease  and  neuroses,  alcoholism  and  con- 
sumption are  not  more  frequent  than  in  the  normal. 
Non-organic  insanity  is  followed  by  a  diathesi.s  of  insanity, 
while  brain  disease,  neuroses,  alcobolisni.  and  consump- 
tion are  not  abnormally  frequent;  epilepsy  is  followed 
chietly  by  braiu  affections  in  childhood,  while  phthisis 
and  alcoholism  are  prominent  in  the  ascendenc}' ;  epilepsy 
itself  is  rarely  transmitted  as  such ;  liysterism  is  followed 
most  frequently  by  nervousness;  alcoholism  by  a  disposi- 
tion to  phthisis  and  bi'ain  diseases  in  childhood.  Morel 
points  to  a  frequently  quoted  progressive  type  of  familial 
degeneration  in  alcoholism  which  leads  to  decline,  to 
idiocy,  within  four  generations.  Experience  certainly 
favors  the  statement  that  the  existence  of  cases  of  mental 
disorder  opens  greater  statistical  chances  of  developing 
mental  disorders  in  other  members,  and  where  this  fact  is 
present  iu  a  family  the  disorders  aie  apt  to  appear  at  an 
earlier  age  and  to  show  a  greater  tendency  to  relapse.  On 
the  other  hand,  hereditary  attacks  are  often  slighter  and 
more  curable  and  the  danger  for  life  is  less.  In  a  large 
niunber  of  individuals  with  insanity  in  the  ascendency 
there  are  no  psychojiathic  traits  at  all ;  moreover,  in 
many  patients  with  essentiall_v  degenerative  phenomena 
the  heredita,ry  data  are  negative.  The  assertion  that  "  the 
subject  of  ordinary  insanity  is  not  a  normal  individual, 
that  thei-e  exists  in  his  constitution  a  latent  dis]iosition 
which  any  accidental  determining  cause  may  at  any  mo- 
ment transform  into  evident  symiitomatic  manifestation" 
has  its  corrective  iu  this  last  remark  and  in  the  experi- 
ence that  there  are  "thou.sands  of  jiredisposed  persons 
who  escape  the  graver  risks  of  their  faulty  inheritance 
and  jiass  through  life  untarnished  by  insanity."-  In  or- 
der to  make  the  occurrence  of  meiital  disorders  intelli- 
gible in  some  peojile,  we  pass  over  a  large  percentage  of 
humanity  a  verdict  as  gloomy  as  the  dogma  of  infant 
damnation,  unless  we  recognize  the  limitations  of  the 
statistical  method  and  do  not  overdraw  its  ijositive  and 
negative  value.  True  to  the  fact,  pathology  should 
avoid  this  unnecessary  evil  prognostication",  except 
where  it  is  actuall3'  justified  by  the  events.  For  the 
purposes  of  real  individual  pathology,  we  are  obviously 
forced  to  seai'ch  for  more  important  data  which  would 
explain  how  it  is  that  a  certain  jiroportion  of  members  of 
families  "  with  a  morbid  taint  "  tend  to  represent  an  ab- 
normal variety.  We  are  encouraged  in  this  dii-ectiou  by 
almost  all  the  data  above  mentioned,  if  at  least  we  know 
how  to  read  between  the  lines,  especially  such  facts  as; 
that  educational  influences  under  mere  peculiarities  of 
the  parents  or  criminal  surroundings  are  far  more  serious 
than  the  record  of  a  decided  attack  of  insanity  of  one  <5f 
the  parents,  and  that  forms  of  insanity  classified  as  par- 
ticularly hei-editary  not  infrequently  occur  without  any 
evidence  nf  "  heredity  "  at  all. 

For  principles  of  pathology  we  cannot  admit  state- 
ments about  lieredity  as  digested  material  except ; 

(1)  Where  they  apply  to  large  numbers,  and  mean  to  be 
of  general  bearing; 

•  Macplierson :  "Mental  Disorders,"  p.  23. 


(2)  Where  we  have  sufficient  certainty  that  the  feature 
attributed  to  lieredity  cannot  be  explained  more  directly 
on  grounds  of  influences  during  growth,  education,  and 
other  determinants  of  the  individual  life ;  and 

(3)  Wliere  the  <•//?■///«  di/icf/.  tlie  inherited  feature,  lias 
a  sufficient  relation  to  the  disturbance  of  health. 

These  clauses  are  meant  to  apjilv  to  the  .so-called 
"stigmata."  They  will  exclude  completely  a  consider- 
able number  and  place  another  large  jioitiou  on  the  list 
of  true  accidents  of  de/vltipinciit  for  "which  the  pathology 
of  growth  is  still  to  be  worked  out  iK-fore  they  should  be 
used  for  more  than  signs  of  mishaps  of  growth,  the  bear- 
ing of  which  should  be  stated  in  ever}'  instance  and  case. 
I  sliould  repeat  concerning  them  a  remark  made  in  a  re- 
view of  tiie  "Signs  of  Degeuemtion  ami  of  Methods  of 
Registration  "in the  Amrvtciin.  .Amrnal  of  Inxmuiy,  Janu- 
ary, 1896,  p.  34i:  -'Probably  for  a  long' time  to  come  the 
study  of  mental  capacity  and  potentiality  will  be  best 
carried  out  by  studying  the  psychical  manifestations 
rather  than  the  physical  forms  of  the  person,"  inasmuch 
as  the  majority  of  the  physical  signs  of  -degeneration  are 
utterly  uncoiTelated  facts,  and  of  value  oulv  as  remote 
collateral  evidence  of  difficulties  of  develo]nnent. 

These  critical  remarks  do  not  atta('k  the  facts  of  hered- 
ity but  their  loo.seness  and  hasty  interpretations.  There 
are  indeed  some  types  of  mental  disorders  which  we  look 
upon  as  constitutional  in  the  sense  of  familial,  and  some 
types  of  disease  which  might  be  called  at  least  equiva- 
lents of  one  tendency  (dissimilar  hereditv).  But  it  is  of 
no  small  interest  to  see  that  iu  these  heredity  is  not  al- 
ways the  only  possible  or  even  probableexplanation,  and 
that  we  proliably  go  too  far  in  appealing  to  the  dogma, 
without  enough  analysis. 

A  final  reference  niay  be  made  to  the  very  noteworthy 
study  of  Dr.  Vorster,  of  Stei«hansfeld.  Eleonor  Fitschen 
had  found  that  positive  hereditary  data  were  not  more 
freciuent  in  periodic  (manic-depressive)  insanity  than  in 
mental  diseases  generally,  but  that  there  was  a  greater 
number  of  real  mental  disorders  mentioned.  Vorsler  has 
shown  that  in  families  with  manic-depressive  insanity  he 
found  seven  with  exclusively  manic-depressive  insanity 
in  the  ascendency,  and  in  none  of  them  any  cases  of  de- 
mentia prsecox ;  in  eight  families  with  several  cases  of 
dementia  pna^cox  there  was  no  case  of  manic-depressive 
insanity.  Tliis  article  *  is  worth  quoting  for  the  purpose 
of  possibly  dissipating  a  number  of  traditional  illusions 
of  the  frequency  of  heredity  and  of  the  relative  value 
of  factors  and  as  an  instance  of  what  precautions  are 
needed  for  valuable  studies  in  this  field. 

The  D.\ta  of  Etiology.— Looking  over  the  determi- 
nants of  make-up  and  of  deviations  of  life  implvingBnen- 
tal  disorders,  we  again  meet  with  the  problem  of  heredity 
with  most  writers.  At  the  present  stage  of  biological 
knowledge,  especially  in  view  of  the  facts  collected  by 
Weissmanu,  we  see  iu  the  liberal  use  of  principles  of 
generic  life  little  more  than  the  term  for  the  unknown 
quantities  in  the  concept  oiconstitiition  of  the  indi'idual. 
Constitution  is  the  sum-total  of  the  make-up  of  an  indi- 
vidual. Every  good  history  of  a  case  of  mental  disorder 
should  give  usaccurate  information  concerning  the  make- 
up of  the  person  before  the  complex  constituting  the  dis- 
ease was  complete.  The  types  of  make-up  are  approxi- 
mately grouped  as  types  of  constitution,  as  far  as  possible 
without  reference  to  the  final  event  wliich  is  supposed  to 
enter  only  under  definite  additional  influences. 

The  conceiit  of  constitution  has  come  into  discredit  be- 
cause pathology  has  been  more  fortunate  in  detail  work 
than  in  this  general  problem.  Kraus  and  IVtartius  have 
finally  put  it  on  truly  pathological  foundations,  i.e.,  on 
principles  which  can  be  understood  from  what  is  acces- 
sible to  study,  and  does  not  need  the  designation  from  a 
merely  possible  result  (as,  for  instance,  in  the  term  apo- 
plectic constitution ;  we  should  not  speak  of  an  apoplectic 
constitution,  but  of  the  ]iresence  or  absence  of  arterio- 
sclerosis).    Kraus  has  pointed  to  the  tests  of  fatigability 

*  "  Ueber  die  Vererbune  endoeener  Psvchosen  in  Beziehung  zur 
Classification."  MonatssclirifS  fiir  Psvchiatrie  und  Neurologie,  April 
and  May,  1901,  vol.  i.x. 
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as  a  measure  of  the  constitution  of  the  heart;  and  Mar- 
tius  to  similar  types  of  function  in  tlie  stomach,  and 
more  directly  in  our  tleld  we  find  the  study  of  individual 
types  of  neuromuscular  reactions  taUeu  up  by  the  schools 
o"f  Kracpidiii,  Sdiunier.  etc.  They  are  only  fragments, 
though  but  a  no  longer  m)-stical  attempt  to  bring  a  u.se- 
fid  order  into  the  descriptions  of  tlie  make-up  which  the 
clinician  already  distinguishes  as  types  of  instability,  etc. 
In  ordinary  language,  we  do  well"  to  look  to  the  nature 
and  e.\teiit  of  tjie  development,  the  habits  and  the  effi- 
ciency, as  the  chief  features  of  the  constitution  of  an  or- 
gan or  an  entire  person.  The  features  of  comparison 
nuisl  be  chosen  sumewhat  arbitrarily,  but  with  prefer- 
ence among  items  which  can  be  brought  in  line  with 
other  biological  facts,  constituting  diseases.  Tlius,  tlie 
patliologistvvill  arrange  people  from  points  of  view  dif- 
ferent from  those  of  the  moralist  or  the  artist  or  ordinary 
statistician. 

Psychiatry  has  done  little  in  the  differentiation  of  types 
so  far.  It  limits  itself  to  the  general  classitication  as  to 
whether  a  person  is  neurotic  or  not.  We  need  further 
subdivisions.  Kraepeliu  supposes  that  one  developing 
paranoia  must  show  from  the  start  traits  different  from 
those  of  the  hysterical  or  the  manic-depressive.  In  a 
general  way,  our  hope  for  clews  lies  in  the  direction  of 
studies  like  Ki-aepelin's  (mainly  from  the  point  of  view 
of  fiuidamental  cliariicteristics  of  neuromuscidar  and 
mental  reactions  studied  under  the  influence  of  fatigue, 
practice,  toxic  interference,  etc.);  further,  of  studies  con- 
cerning the  influence  of  variations  of  Jiabits  and  func- 
tions of  other  organs  on  the  nervous  s)'stem,  the  ease  of 
reaction  to  toxic  and  aut.otoxic  febiile  influences,  and  the 
existence  of  tyijcs  of  abnormal  metabolism,  such  as  may 
perhaps  lie  beliind  the  group  of  facts  covered  by  tlie 
claims  of  the  uric-acid  tlleorJ^  And  for  practical  orien- 
tation we  use  characteristics  like  those  of  sociability  or 
seclusiveness,  efficient  and  systematic  or  desultory  nature, 
determination  or  oscillation,  social  or  anti-social  instincts, 
normal  or  abnormal  sexual  life,  the  existence  of  definite 
psychic  peculiarities  and  defects,  etc.  For  practical  jiur- 
poses  and  for  possible  avenues  of  research  all  these  feat- 
ures oiler  problems  nearer  those  of  fundamental  in- 
dividual patlK)logy  than  the  theories  of  heredity  can 
offer,  because  they  are  present  in  the  available  subject  of 
our  study,  the  patient. 

T/ie  (/t/ier  fttrtors-Khk-h  are  necessary  to  make  complete 
the  conditions  for  the  development  of  mental  disorders 
are  in  about  the  order  of  their  frequency :  direct  and  in- 
direct toxic  effects  of  alcohol  and  other  poisons;  direct  or 
indirect  consequences  of  infectious  conditions;  director 
indirect  damage  of  the  nervous  system  by  senility,  or- 
ganic lesions,  etc. ;  and  effects  of  exhaustion,  or  tlie  oc- 
currence of  excessively  dominant  preoccupations.  How- 
ever vague  some  of  these  general  designations  may 
ap|)ear,  their  usefidness  in  modern  mental  pathology 
makes  them  a  worthier  subject  of  investigation  than  are 
many  high-sounding  speculations.  The  article  on  eti- 
ology will  enter  more  fully  on  this  topic. 

The  P.iTuoLOGicAL  V.vi.ie  ok  the  Evolution  of 
Symptom  Complexes. — The  data  of  this  jmrt  of  psycho- 
pathology  are  to  be  found  in  the  fields  of  clinical  investiga- 
tion and  post-mortem  manifestations. 

In  reality,  most  of  the  components  which  determine 
m<'ntal  disea.ses  belong  alri-ady  in  tlie  field  of  symptoma- 
tology, i.e.,  of  manifestations  of  abnormal  conditions. 
A  further  point  forconsidc'ration,  a  very  important  one,  is 
tlie  form  of  termination  which  closi's  the  winking  of  the 
disease;  princiide.  From  llje  sum  total  of  the  manifesta- 
tions and  their  causal  evolution  we  are  accustomed  tode- 
rive  an  abstract  principle  of  the  "disease  type"  or  "dis- 
ease process."  To  this  is  referred  the  whole  string  of 
events  which  we  have  reasons  to  designate;  as  abnormal. 

.\t  first  sight  there  seems  to  be  a  formidable  chaos  be- 
fore us,  es|)eciall}'  when  we  lliid  nurselvcs  uudc-r  the  in- 
fiuenee  of  a  feeling  of  inadeijuacy  pioduced  by  the  older 
efforts  of  school  ))sycliiatry  in  these  lines.  Their  abstract 
half  philosophical  clas.silications  do  not  fit  into  the  ways 
of  thought  of  the  phy.sician.     Hence  the  tniditioual  .sigh: 


There  is  no  pathology  of  insanity  as  yet.  In  reality  the 
conditions  are  not  at  all  hopeless.  The  experimental 
neatness  id'  bacteriological  pathology  makes  us  too  fas- 
tidious and  perhajis  also  too  lazy  to  develop  standards 
and  methods  of  other  lines  of  pathology,  such  as  are 
needed  for  the  pathology  of  the  skin,  or  of  the  kidneys, 
or  of  the  liver,  or  of  digestion,  wdiere  more  than  bacteri- 
ology and  also  more  than  histology  is  needed  to  reach 
the"  standards  of  experiments.  What  we  know  of  the 
pathology  of  the  various  forms  of  Bright's  disease,  or 
of  cirrhosis  of  the  liver,  or  of  diabetes,  or  even  of  the  con- 
dition of  development  of  some  forms  of  pneumonia,  is 
not  a  particle  clearer  than  are  the  few  facts  which  we 
possess  for  the  appreciation  of  delirium  tremens,  or  gen- 
eral paraly.sis,  or  even  dementia  prteeox,  altliough  we 
can  boast  that  our  inventory  of  distinctive  manifestations 
is  rich  in  ]:ialpable  and  also  microscopicall}-  magnified 
post-mortem  findings.  The  anatomical  findings  are  as 
much  in  need  of  a  "  jiathological "  explanation  as  are  all 
the  other  manifestations,  just  as  in  many  diseases  in 
which  mental  reactions  are  not  involved,  tlie  establish- 
ment of  causal  chains  of  so  to  say  experimental  .strength 
is  not  far  advanced  in  psychiatry ;  but  there  are  valuable 
beginnings  and  there  is  much  material  for  a  natural  and 
useful  cla.ssification  of  the  deviations  from  the  normal  and 
a  good  start  for  a  "  mental  "  jjathologj'. 

This  is,  of  course,  excluded  if  all  the  work  is  limited  to 
grouping  the  features  according  to  the  scholastic  division 
into  mental  s_ymptoms,  and  functional  (dynamic  or  phys- 
iological) and  physical  or  morphological  manifestations 
without  due  consideration  of  their  evolution.  Attempts 
are  usually  made  on  the  "  physical "  side,  and  those  on 
the  "  mental "  side  are  classified  and  arranged  logically, 
but  not  sufficiently  as  part  of  the  whole  economy.  As 
soon  as  we  analyze  mental  facts  we  follow  the  path  of 
least  resistance  and  think  more  of  logical  justification 
than  of  the  relation  to  the  trend  of  the  individual  biologi- 
cal household.  We  get  satisfied  with  the  fact  that  a  de- 
pression is  not  adequately  founded;  that  voicesare  heard 
or  things  seen  which  are  not  there,  that  the  patient  is  sui- 
cidal or  dangerous,  etc.  In  other  words,  we  adapt  our- 
selves to  be  satisfied  with  what  the  judge  needs  for  the 
commitment.  W^e  see,  however,  no  reascm  why  we 
should  not  enibod_y  the  reactions  of  the  individual  which 
happen  to  have  the  (luality  of  mental  reactions,  in  a  gen- 
eral plan  of  the  individual  human  household,  with  due 
recognition  though  that  morphological  facts  and  physi- 
ological facts  and  mental  facts  are  recognized  from  dif- 
ferent standpoints,  overlap,  and  must  be  reduced  to  a 
common  denominator  before  they  can  be  material  of  a 
harmonious  pathology  of  experimental  accuracy.  Even 
without  an  ideal  simplification,  we  can  establish  suffi- 
ciently valuable  strings  of  facts  to  refute  the  belittling 
comments  of  mere  resignation. 

The  analysis  of  a  large  number  of  faithful  records  of 
cases  of  insanity  furnishes  certain  natural  grou]is  of  al- 
most identical  conditions.  The  similarity  maj'  lie  in  the 
etiological  constellation,  or  in  the  temporary  symptom 
complexes,  or  in  the  general  course  with  reference  to  se- 
quence of  sym])tnm  complexes,  or  with  reference  to  the 
outcome  of  the  whole  process  and  the  events  in  the  sub- 
sequent life  of  the  jiatient.  Where  there  is  a  coincidence 
of  the  main  points  in  all  the  four  directions  we  have  every 
reason  to  surmise  a  definite  law  of  development,  espe- 
cially if  the  tyi«;  occurs  often  enough  to  free  one  of  the 
impression  of  chance.  Where  three  or  only  two  of  the 
directions  coincide,  we  have  at  least  reason  to  search  for 
the  value  of  the  points  of  coincidence  as  compared  to 
those  of  difference. 

Our  habit  of  seeing  in  the  successful  experiment  the 
proof  of  an  empirical  claim  leads  us  to  give  very  strong 
])roininence  to  the  etiological  constelUttion.  The  difficulty 
of  establishing  it  is,  however,  not  small.  Not  only  do  we 
often  fail  to  get  the  necessary  accurate  information,  but 
even  where  the  conditions  develop  under  our  eyes  we 
often  fail  to  be  able  to  foretell  what  tlie  effect  and  the 
outcome  will  be,  on  account  of  the  acknowledged  per- 
sonal differences  which  we  are  not  able  yet  to  estimate 
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-with  more  time  approximate  accuracy.  The  most  tom- 
mou  illustration  met  with  in  practice  is  that  of  alcoholic 
insiiiiity.  From  the  mere  pathological  forms  of  iiito.\ica- 
tiou  to  the  delirium  tremcus,  and  the  subacute  alcoholic 
hallucinosis,  and  finally  the  chronic  alcoholic  paranoia 
and  the  alcoholic  polyneuritic  psychosis  and  pseudo-pa- 
ralysis and  alcoholic  senile  atfections,  and  recurrent  "al- 
coholic" mania,  or  "alcoholic"  dementia  pra>cox,  we  see 
the  factor  alcohol  enter  a  number  of  sets  of  constellation 
with  a  role  of  variable  importance,  and  we  see  clearly 
that  the  etiology  cannot  be  exhausted  by  one  factor.  It 
is  a  complex  function  of  one  or  more  determining  factors 
with  definite  types  of  make-up  and  temporary  or  lasting 
conditions  (such  as  gastritis,  or  states  such  as  are  charac- 
teristic for  epilepsy,  periodic  insanity,  or  dementia  prie- 
cox  or  senility),  the  coexi.stence  of  which  makes  the  con- 
dition more  complicated  but  in  principle  at  least  none  the 
less  as  clearly  aceoimtable  for  the  conseciuenccs  as  if  only 
one  factor  were  needed  for  an  experimental  test. 

The  value  of  symptom  complexes  as  such  hasprobabl}- 
been  overrated  at  various  times.  Some  of  them  have 
<;aught  the  attention  as  typical  because  they  seemed 
plausible  and  were  easily  described  and  conununicated, 
from  the  jioint  of  view  of  the  normal,  such  as  depression, 
etc.  Others  are  refractory  and  scarcely  described  in  most 
.text-books.  As  such,  the  value  of  symptom  complexes 
for  the  estimation  of  pathological  pi-ocesses  cannot  be 
tested  too  carefully.  Even  short  experience  shows  that 
apparently  identical  symptom  complexes  occur  under  so 
variable  conditions  that  conclusions  drawn  from  a  tem- 
porary picture  as  to  etiology  and  outcome  and  the  general 
nature  of  the  conditions  are  apt  to  be  guesswork.  The 
most  valuable  determining  feature  is,  as  a  rule,  the  furm 
of  ewliitwii  of  the  complex,  the  time  and  duration  and 
circumstances  of  its  development,  and  the  character  of 
possible  transformations  of  the  picture.  The  great 
wealth  of  forms  does  not  exclude  the  justification  of  the 
hope  that  at  any  given  moment  we  may  learn  to  find 
features  characteristic  for  definite  special  t_vpes  of  evolu- 
tion, such  as  we  see  in  a  certain  kind  of  disorder  of  the 
sensoriiim,  in  certain  acute  delusional  episodes,  or  in  mo- 
notonous and  strained  productions  in  hebephrenic  and  cat- 
atonic excitement  different  from  the  excitement  of  simple 
or  reein-rent  mania,  etc.  Distinctions  will  strike  us  only 
if  they  are  suggested  by  definite  deminuh  for  distinctions 
built  on  the  experience  concerning  types  of  definitely 
known  etiology  and  evolution.  lu  the  evolution  of  the 
symptomatic  phenomena  the  form  of  the  outcome  is  prob- 
ably next  in  importance  to  the  etiology,  inasmuch  as  it 
furnishes  an  index  to  the  amount  and  nature  fif  damage 
done.  Classical  instances  are  general  jiaralysis  and 
Kraepelin's  manic-depressive  insanity.  Both  these 
groups  show  moreover  that  the  forms  of  tlie  symptom 
complexes  may  appear  fundamentally  different  and  va- 
riable unless  we  consider  their  evolution,  which  shows 
them  to  be  empirically  referable  to  just  one  typical  form 
of  general  course  and  outcome.  General  paralysis  with 
its  fairly  estalilished  etiological  constellation  and  its  al- 
most uiiiformly  demonstrable  dementia  and  neurological 
disorders  and  fatal  termination  offers  a  large  variety  of 
symptom  complexes  which  we  can  gras])  correctly  only 
if  we  are  familiar  with  specific  traits  that  characterize 
the  disease  as  a  whole  and  especially  the  form  of  demen- 
tia and  the  combination  with  disturbances  of  the  nervous 
apparatus  proper,  over  which  even  remissions  simulating 
recoveries  cannot,  as  a  ruh',  deceive  a  trained  diagnosti- 
cian. And  manic-depressive  insanity  certainly  shows  us 
that  a  disorder  strikingly  characterized  by  its  run  in  defi- 
nite attacks  with  little  tendency  toward  dementia  offers 
many  equivalent  symptom  complexes  of  greatly  different 
appearance  and  nevertheless  must  be  recognized  as  at 
least  an  emjiirical  entity,  with  fairly  distinct  fundamen- 
tal symptoms.  No  foriii  shows  better  how  much  more 
fundamental  s3'mptoms  mean  for  pathology — i.e.,  an  un- 
derstanding of  the  bearing  of  a  disorder — than  this  one 
contrasted  with  the  mere  superficial  divisions  into  "ma- 
nia" and  "melancholia,"  the  "attendants'  diagnoses"  of 
most  statistics. 


It  is  obvious  that  as  psychiatrj'  progresses,  the  recog- 
nition of  large  tj-pes  or  nosological  entities  leads  to  further 
detail  investigatinns  of  the  temjiorary  symptom  com- 
plexes and  that  the  results  of  the  latter  may,  in  return, 
demand  considerable  readjustment  in  the  concepts  of 
large  types.  We  certainly  have  sidficient  reasons  for  the 
presumption  that  it  is  po.s.sible  to  recognize  definite  types 
of  evolution  of  disease;  that  for  the  various  types  which 
show  superficially  similar  symptom  complexes,  we  may 
learn  to  find  distinguishing  features  from  which  to  draw 
distinctive  conclusions  for  diagnosis.  ])rognosis,  and  treat- 
ment. Only  inasmuch  as  division  into  types  and  classes 
leads  to  actual  advantages,  they  will  have  an  interest 
from  the  point  of  view  of  patholog}'.  Classifications  for 
the  simple  ]iurpose  of  redticing  the  chaos  to  a  merely  logi- 
cal order  withrjut  any  help  in  the  direction  mentioned  is 
to  be  looked  upon  with  suspicion  as  possibly  a  soporific 
for  actual  purposeful  investigation.  For  some  time  to 
come  it  will  be  desirable  to  make  many  groups,  to  avoid 
deceptive  simplicity,  to  remain  on  the  ground  of  carefully 
observed  series  of  cases,  and  to  take  generalizations  as 
purely  hj-polhetical  temporary  helps,  unless  the  condi- 
tions which  hold  for  experiments  can  be  said  to  be  thor- 
oughlj'  observed. 

\\'hatever  general  classes  we  adopt  we  must  see  that 
they  form  steps  toward  the  finding  of  common  denomi- 
nators of  the  mental,  functional,  and  morphological 
symptoms.  We  study  them  all  from  the  point  of  view 
of  types  of  reaction  of  the  whole  individual  rather  than 
that  of  purpose  or  that  of  jiurely  mental  sj'mptoms. 
What  impresses  us  as  mental  s^'mptoms  involves,  as  a 
rule,  movements  of  expression,  and  changes  of  circulation 
and  chemism,  and  apart  from  these  changes  co-ordinated 
with  the  mental  symptoms  as  they  ajipear  to  us,  there 
may  be  special  disturbances  of  the  organic  mechanisms 
of  the  body  without  direct  correlation  with  the  mental 
s\'mptoms  but  of  deep  importance  in  the  whole  disease 
process.  We  put  down  the  established  facts  in  a  loose 
chain  connected  onl}' as  far  as  our  actual  knowledge  goes, 
and  we  frame  our  provisional  disease  picture  with  due 
reference  to  all  the  features:  etiological  constellation, 
evolution  of  the  symptom  complexes,  course  and  out- 
come. Experience  shows  that  this  method  furnishes 
general  concepts  of  great  use  in  formulating  diagnoses 
which  mean  soijiething  for  prognostic  and  therapeutic 
purposes,  and  that  it  puts  workable  problems  for  inves- 
tigation into  our  hands. 

"The  Met.^boms.m  in  Psychoses. — Much  has  been  made 
of  the  importance  of  metabolism  and  of  autointoxications 
during  the  late  nineteenth-century  revision  of  Immoral 
pathology.  Unfortunately  there  exist  only  a  small  num- 
ber of  useful  contributions  in  this  direction. 

Studies  of  the  weight — iisually  without  any  regard  for 
the  amount  of  food  consumed — have  come  to  varying 
results  of  purely  emiurical  value.  The  most  commonly 
accepted  one  is  that  during  an  acute  psychosis  the  weight 
is  apt  to  decrease.  When  it  begins  to  increase  together 
with  an  improvement  of  the  mental  symptoms,  the  gen- 
eral prognosis  seems  much  more  favorable  than  when  in- 
crease in  weight  is  not  accompanied  by  mental  improve- 
ment. 

A  point  of  general  pathological  interest  is  the  question 
whether  the  changes  in  metabolism  are  directly  influenced 
by  the  central  nervous  system.  For  the  decision  of  this 
question  we  have  no  sufficient  data  and  we  need  more 
than  mere  determinations  of  weight. 

The  studies  of  the  vrinc  suffer  from  being  incomplete 
or  not  correlated  accurately  enough  with  the  other  facts 
of  metabolism  which  would  help  us  form  an  accurate  idea 
of  the  bearings  of  the  results.  They  usually  run  along 
lines  of  interest  in  general  medicine,  and  only  a  few  are 
part  of  accurate  studies  of  metabolism. 

There  exist  studies  on  albiimunirid.  In  this  cmmtry 
they  were  intended  to  show  how  frequent  disease  of  the 
kidneys  was  in  the  insane  (Bondurant).  Frequently  deli- 
cate methods  were  used  which  are  not  apjilied  in  other 
fields  of  medicine,  and  with  this  the  finer  feeling  of  pro- 
portion concerning  the  importance  of  the  findings  was 
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disturbed  iu  favor  of  excessive  findings  in  tlie  insane. 
Albiiniinurin  willi  a  definite  relation  ro  mental  disorders 
has  been  noted  Iransilorily  and  narallel  with  the  degree 
of  the  mental  symptoms  iii  a  nnmber  of  cases  of  delirium 
aeutuni.  mania,  delirinm  tremens,  paralytic  fits,  etc., 
where  ■'  nothing  "  pointed  to  nephritis.  In  these  condi- 
tions an  influeiree  from  the  brain  akin  to  that  in  experi- 
mental albuminuria  has  been  claimed.  But  a  dilferent 
explanation  would  be  as  probable,  viz.,  that  in  the  height 
of  the  disease  the  otherwise  resistive  kidneys  may  be  in- 
flueneeil  by  the  conditions  whi<'li  bring  about  the  much 
more  striking  brain  symptoms,  This  woidd  be  a  more 
caulioiis  expression  than  that  of  influence  of  the  brain  on 
the  kidneys,  used  by  Kiiiipen, 

Albiiwimiriti  or  pmpcptoiiiirifi  has  lieen  found  iu  mania 
(Pilcz)  and  also  iu  connection  with  albuminuria  by  others. 
The  bearing  of  its  occurrence  is  not  sufficiently  estab- 
lished. 

Peptontirin  i.s  not  sufliciently  clear  in  its  bearing,  but  it 
lias  been  found  ofteiier  in  the  insane  than  in  other  pa- 
tients, outside  <if  conditions  of  putrid  or  suppurative 
processes,  perhajis  owing  to  the  increase  of  output  of 
motor  energy. 

Gli/eo.tund  has  been  described  occasionally,  but  has 
only  casuistic  imiiortance. 

Acctniiiniii  it»d  diiiriliiiiii  have  been  traced  to  febrile, 
diabetic,  and  cached ie  conditions  and  to  states  of  under- 
feeding. They  have  been  found  frequently  in  paralysis, 
in  melancholia,  in  the  beginning  of  acute  psychoses,  such 
as  amentia,  delii'inm  tremens,  postepileptic  deliria,  etc. 
Their  bearing  is  not  certain. 

Ptomains  and  IcuconiaVns  would  seem  to  be  impor- 
tant factors  in  view  of  the  fashionable  auto-intoxication 
theories.  The  effects  of  injection  of  the  urine  of  patients 
into  animals  are  very  ditficult  to  iuterjiret  and  have  not 
led  to  any  safe  results,  contrary  to  what  is  claimed  esjie- 
cially  by  French  investigators.  Whether  the  Naegeli- 
Klingmann  reaction  of  certain  alga;  to  diluted  blood 
serum  of  various  types  of  patients  will  lead  to  more 
fortunate  results  remains  to  be  seen. 

Of  late  some  empirical  efforts  of  influencing  metabo- 
lism have  been  introduced  in  the  form  of  thyroid  feeding 
and  of  serum  treatment.  The  results  and  the  methods  as 
such  belong  more  properly  in  the  cliapter  of  therapeu- 
tics, as  most  of  the  reports  do  not  fulfil  the  conditions  of 
cafeful  experiments. 

P.\THOi.oGic.M-  An-\tomy. — The  second  large  field  of 
symptomatology  is  iiathological  anatomj-.  It  is  the  fact 
that  iiist  in  this  direction  relatively  little  has  been 
achieved  and  that  1  lie  little  is  difficujt  to  understand,  a 
result  that  gives  food  to  the  idea  that  "  there  is  no  pathol- 
ogy of  insanity  as  yet."  Under  the  sign  of  the  cell  con- 
cept, jiathology  has  become,  to  perhaps  an  undue  extent, 
a  scienee  of  what  is  met  with  in  the  dead.  To  be  sure, 
ordinary  pathology  al.so  occupies  itself  with  the  living; 
but  chiefly  along  lines  which  lead  to  an  understanding  of 
definite  pathological  lesions  Avhich  we  see  fully  only  in 
autopsies,  while  the  insane  reach  in  death  a  "stage  of 
existence  in  which  they  are  but  slighliy  if  at  all  distin- 
guishable from  the  remains  of  the  sound.  A]iart  from 
profound  idiocy,  general  iiaralysis,  senile  and  organic 
dementia,  and  a  few  conditions  which  entail  peculiar 
attitudes  and  consecutive  deformities,  the  majority  of 
the  bodies  of  the  insane  furnish  at  the  present  stage  of 
knowledge  no  data  which  would  answer  .satisfactorily 
the  question:  What  distinguislied  the  patient  from  a 
penson  with  the  .same  jihysical  ailiiii^nts  but  sound  mind? 
or  the  question  put  to  me  once  after  a  metlico-legal  au- 
topsy by  the  foreman  of  a  jury,  And  what  did  you  find 
on  the  mind? 

Pathological  anatomy  must  have  been  a  field  in  wliich 
the  iihysician  had  a  right  to  seek  refuge  from  the  bewil- 
dering Hood  of  dogmatism  concerning  the  mental  svin])- 
toms.  It  has  become  fully  as  speculative  though  as  that 
of  the  dynamic  and  psyciiological  side  of  man,  and  the 
aiwumptions  of  histoiiaUiologists  who  compounded  their 
theonesout  of  "tangilile  "  material  and  data  derived  from 
anatomy,  have  certainly  been  fully  as  great  and  bewil- 


dering as  the  ones  compounded  bj-  those  psycliologically- 
inspired. 

Normal  neuropliysiology  and  neurohistology  have  gone 
through  very  interesting  and  instructive  phases  during 
the  last  century.  The  memory  of  the  up-and-down 
movements  of  dogmata  should  cure  us  of  exalted  expec- 
tations as  to  their  maturity  as  exclusive  guides  and  start- 
ing-points. The  senseless  use  made  of  hyperoemia  and 
anremia  of  the  nervous  system  for  the  purpose  of  ex]ila- 
nation  of  pathological  states,  the  endless  misinterpretation 
of  artefacts  iu  histology,  the  shifting  of  the  actual  func- 
tion between  nerve  cells,  nerve  fibres,  and  even  the  neu- 
roglia— all  this  should  caution  us.  It  is  not  within  the 
scope  of  the  topic  allotted  to  me  to  say  what  can  be  con- 
sidered the  safe  data  which  had  best  be  taken  over  into 
the  new  century.  A  sketch  of  some  of  the  fundamental 
eonrepts  is  given  in  my  "Critical  Review  of  the  Data  and 
Jlelliods  of  Modern  Neurology,  "tTwin-.  of  Comp.  jyciiiolnr/)/. 
vol.  viii.,  3  and  4,  and  a  summary  of  "Morbid  Conditions 
of  the  Nerve  Cells  "  in  Robertson's  "  Pathology  of  Mental 
Diseases,"  and  in  Brain,  vol.  xxii.,  pp.  204-327. 

For  didactic  purposes  the  make-up  of  the  nervous  sys- 
tem has  been  reduced  to  schematic  diagrams  the  im]ior- 
tauce  of  which  is  apt  to  be  overrated,  and  has  probablj' 
been  overrated  iu  that  unparalleled  popularization  of 
neurology  which  we  have  experienced  during  the  last 
ten  years.  Neurology  has  been  revolutionized  by  the 
neurone  concept;  but  the  new  structure  does  not  hold  in 
its  most  popular  form.  Serious  attacks  call  for  a  return 
to  that  which  is  actually  established  after  the  dissipations 
in  neurone-retraction  theories  and  the  like.  Develop- 
mental and  pathological  facts  in  connection  with  simiile 
histolog}'"  furnish  laws  of  r/roirih  and  tru/i/iism  of  the  ner- 
vous system.  With  reference  to  growth  and  trophism, 
we  laiow  .something  like  "ueuroues";  but  the  dyndinic. 
(physiological)  and  psychic  series  of  data  is  not  traced  to 
individual  neurones  yet,  and  much  more  likely  is  referable 
to  whole  sets  of  histological  "elements."  Parts  of  the 
morphological  series  have  been  prematurely  correlated 
with  parts  of  tlie  functional  series  of  facts,  and  this  has 
led  to  the  fetichism  of  memory  cells,  perception  cells, 
etc.,  aud  to  rash  correlations  of  apjiearances  of  nerve 
cells,  etc.,  with  functional  states.  We  have  not  arrived 
at  a  stage  yet  when  we  niiglit  give  a  correct  and  exhaus- 
tive description  of  the  nature  and  happenings  of  the  aji- 
paratus  of  biological  plasticity,  the  nervous  system,  in 
concise  statements  of  the  "  neurone "  and  its  life.  A 
"  psychiatry  of  the  neurone  "  is  probably  a  preposterous 
notion,  and  a  pathology  of  the  neurone  apt  to  be  one- 
sided, and  missing  very  important  facts  of  neuropath- 
ology which  can  be  grasped  only  if  we  speak  of  the 
nervous  system  as  a  tissue.  The  recognition  of  this  fact 
in  more  than  one  way  keeps  us  above  the  contest  for  and 
against  the  neurone  theory  and  we  are  less  in  danger  of 
obstructing  our  way  by  preconceived  dogmatic  ideas. 
To  go  on  without  a  realization  of  the  poor  foundation  of 
mere  dogma  would  probalily  add  to  the  disaiipoiutmeuts 
of  the  last  four  years. 

The  nervous  tissues  are  constituted  of  the  derivates  of 
the  epiblast  (nerve  elements,  non-differentiated  cells,  aud 
neuroglia),  and  the  mesoblastic  vascular  outfit,  sheaths 
(meninges),  and  membranes  of  support.  Moreover,  the 
various  parts  are  exceedingly  heterogeneous  both  in  the 
general  texture  and  in  the  structure  of  the  constituent 
parts,  far  more  so  than  holds  for  any  other  organ  of  the 
body.  If  there  were  not  a  remarkable  constancy  from 
individual  to  individual  in  the  anatomical  distribution  of 
the  tissue  tyj^es  and  characteristic  tissue  elements,  the 
very  differentiation  of  the  various  parts  would  make  it 
almost  useless  and  even  hopeless  to  try  and  enter  into 
great  details  in  a  general  pathology  of  the  nervous  sys- 
tem. It  becomes  almost  of  neeessitj'  a  special  pathtdor/i/ 
of  the  differentiated  parts;  and,  indeed,  this  is  what  is 
furnished  us  by  well-established  neurology — the  analysis 
of  effects  of  special  lesions  in  special  parts  with  their  im- 
mediate and  remote  consequences  are  the  bulk  of  wliat 
is  of  value  in  pathological  anatomy  of  the  nervous  sys- 
tem to-day. 
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III  till'  tirst  line  we  find  the  study  of  "  secondan-  degen- 
cratiou  "  of  Jibrcs;  iii  some  more  studious  investigators 
there  is  also  a  desire  to  know  something  about  the  fate  of 
cell  l.iodies  l.ielongiug  to  the  degenerating  tracts.  Further, 
we  have  good  data  on  certain  primary  systemic  degener- 
ations. On  inflammatory  and  other  tissue  changes  be- 
yond the  minute  local  consequences  of  embolism  and 
hemorrhage  and  injuries,  and  perhaps  certain  changes  in 
myelitis  and  enceplialitis,  but  little  has  become  common 
Ijroperty  iind  safe  knowledge  of  facts. 

As  soon  as  general  problems  arise,  .such  as  the  path- 
ological anatomy  of  paralysis  agitans,  we  are  led  into  a 
great  deal  of  uncertainty  which  is  shown  to  e.xist  owing 
to  the  impert'ect  foundations  for  a  general  pathology,  in 
this  special  case,  owing  to  an  imperfect  knowledge  of  the 
senile  nervous  system.  And  in  the  sphere  of  mental  dis- 
eases we  find  ovirselves  even  more  at  sea  because  changes 
are  found  and  would  seem  to  be  of  importance  which 
have  always  been  pas.sed  over  by  the  neuropathology  of 
the  level  of  the  "Weigcrt-Pal  stain.  Delicate  newer  meth- 
ods have  opened  new  paths  and  made  great  claims,  and 
now  it  seems  that  they  have  not  as  yet  been  tried  suffi- 
ciently in  non-insane  material  to  allow  of  a  generally  ac- 
cepted discrimination  of  what  conditions  are  normal  or 
trivial,  and  which  ones  are  pathological  and  how  the_y 
are  produced.  So  much  has  been  made  of  findings  with 
the  deli<-ate  recent  methods  that  the  "pathological  an- 
atomy "  related  to  psychopathology  would  be  forced  to 
be  to  a  great  extent  a  critical  review  of  the  results  of 
some  special  methods,  principallj'  those  of  the  type  of 
Nissl's  stain,  those  of  the  t_vpe  of  the  Marchi  reaction, 
those  of  the  neuroglia  stains,  and  to  some  extent  those 
of  tlie  metallic  impregnations  (Golgi,  Robertson,  etc.). 
They  have  proved  very  helpful  in  the  study  of  neuro- 
pathology for  the  types  of  myelitis  and  of  multiple  scle- 
rosis and  other  disorders  of  fairly  definite  staniling;  not 
to  mention  the  consequences  of  embolism,  thrombosis, 
and  hemorrhage,  and  within  the  field  of  psvchiatry  gen- 
eral pai'alysis  and  senile  dementia,  topics  which  are  to  be 
treated  in  the  articles  on  special  pathology,  and  to  which 
we  shall  refer  only  as  far  as  the  principles  are  involved. 
But  wliere  they  dealt  with  conditions  founil  in  ordinary 
"  non-organic "  psychoses,  the  details  lacked  the  large 
frame  found  in  general  paralysis,  midtiple  sclerosis,  etc., 
and  the  judgment  of  the  investigators  was  frequently  at 
sea  on  account  of  the  absence  of  a  suitahle  material  for 
comjiarison. 

After  all,  the  data  obtained  by  the  inspecrioii  of  the 
brain  as  a  whole,  especially  its  weight  and  the  condition 
of  the  membranes,  have  not  been  altogether  eclipsed  by 
what  the  recent  methods  of  staining  reveal.  Moreover,  it 
might  be  of  importance  for  a  real  "psychopathology"  to 
add  a  study  of  the  condition  of  the  non-nervous  organs 
which  ])articipate  in  the  "mental  diseases,"  if  such  mate- 
rial did  really  exist. 

Sevei'al  text-books  of  mental  diseases  attempt  to  give 
an  anatomical  and  anatomo-pathological  outline,  btit 
these  chapters  are  onl_v  rarely  heli)ful.  They  limit  them- 
selves frequently  to  the  cortex,  and  to  the  things  which 
appeal  to  the  alienist,  and  often  fail  to  show  a  good  sense 
of  proportion  to  pathological  concepts  in  general.  It 
seems  quite  obvious  that  for  a  jiathological  anatomy  of  the 
nervous  s_vstem  all  possible  disorilei's,  whether  or  not  ac- 
companied by  mental  diseases,  must  first  be  sid)jected  to 
a  sufficient  study  before  the  special  cases  which  show  men- 
tal di.sorders  can  be  expected  to  furnish  a  sufficient  ma- 
terial for  comparison.  Such  a  general  pathology  and  gen- 
eral pnthnlogical  anatomy  of  the  nervnm  nyntem  are  growing 
but  slowly.  To-day,  the  best  and  most  helpful  books  on 
mental  disorders  hapjien  to  be  those  which  speak  least  in 
terms  of  anatomy,  and  in  this  lies  a  very  strong  hint. 

Averse  to  generalizations  concerning  the  "neurone," 
we  must  leave  tlie  description  of  cell  types  and  their  re- 
action to  the  articles  on  nervous  histology  and  general 
pathology  of  the  nervous  system.  Since  most  of  the 
data  are  in  the  stage  of  "uncorrelated  facts,"  they  must 
certainly  be  known  to  one  working  on  the  pathological 
anatomy  of  mental  disorders,  but  are  of  no  help  yet  in  a 


general  pathology  of  insanity.  We  give  in  the  following 
a  concise  statement  of  what  is  likely  to  be  a  topic  of  dis- 
cussion in  generfil  pathological  anatomy  in  connection  irith 
the  insane. 

We  do  uot  know  any  disorders  of  nerve  cells  which 
could  be  considered  specific  for  any  special  mental  dis- 
order, with  perhaps  the  only  excei^tion  of  what  mav  be 
seen  in  senility  and  idioc}-.  In  idiocy,  Hammarberg  has 
demonstrated  underdevelopment  of  cortical  cells  both  in 
form  and  number;  in  senility  we  meet  with  tisually  pig- 
mentary atrophy. 

A  great  share  of  other  disorders  described  in  the  liter- 
ature are  terminal  affections,  not  directly  connected  with 
that  which  may  represent  the  actual  foundation  of  the 
psj'chosis  pi  >■  «f.  Clinically,  too,  we  know  that  the  d,ving 
insane  patient  is  no  longer  merely  "insane,"  but  Ixitli 
physicall)'  and  mentally  his  condition  is  different  from 
the  classical  stage  of  the  disease.  "What  will  be  said  here 
of  cell  changes  and  tisstie  changes  is  said  without  any  ref- 
erence to  clinical  correlations  beyond  what  is  explicitly 
stated. 

With  febrile  agonal  coma  (as  in  pneumonia,  etc.),  we 
have  learned  to  associate  the  "acute  alteration  "  (of  which 
Hoch  gives  a  description  in  the  Jaiirn.  of  Inminity.  vol. 
liv.,  p.  604),  and  practically  identical  with  wliat  the 
experiment  of  overheating  produces:  reduction  of  the 
stainable  lumps  into  dust  anil  more  or  less  complete  dis- 
solution, diffuse  stainabilit}' of  the  cell  plasma,  so  that  the- 
dendrites  and  the  axone  show  for  an  unustially  long  dis- 
tance, even  in  cells  and  cell  parts  which  show  almost  no 
stainable  substance  normally ;  the  nucleus  is  eitlier  not 
changed  or  is  swollen  slightly,  or  less  frequently  diiuin- 
ished  in  size.  Among  the  chains  of  the  linin  net.  especially 
along  the  nuclear  membrane  and  near  the  nucleolus,  there 
appears  a  greater  number  of  deeply  stainable  and  fairljf 
lar^e  grains  reaching  the  size  of  "  accessory  nucleoli,"  but 
more  deeply  stainable  by  ha^uatoxylin  than  the  nucleolus 
itself.  In  the  nuclei  in  which  a  reduction  in  size  has  oc- 
curred these  grains  are  more  numerous;  the  imclei  be- 
come darker  and  finally  they  assume  a  diffuse  stain,  and 
the  nuclear  membrane  is  apt  to  disappear.  At  the  same 
time  the  nucleolus  may  grow  larger  and  paler.  In  some 
of  these  cases  the  nuclei  maj'  show  a  fairly  regidar  distri- 
bution of  very  sharp  dots,  while  the  membj'ane  is  hardly 
visible  and  the  nuclear  sap  is  delicately  stained.  These 
forms  with  darkening  and  diminution  of  size  of  the  nu- 
cleus and  tisuall.y  crumbh*  decay  of  the  cell  body  belong 
to  the  so-called  grace  alteration,  which  apjtears  as  a  rule 
alone,  i.e..  distinct  fi'om  acute  alteration,  and  impresses 
one  as  a  much  more  serious  decay  almost  amountin.g  to 
liquefacrion.  It  resembles  certain  forms  of  post-mortem 
alteration,  but  must  be  upheld  as  an  ante-mortem  prod- 
uct, as  it  has  been  observed  in  fresh  autopsies  of  general 
paralysis  and  tuberculous  meningitis  (Hoch).  This  and 
the  acute  alteration  cannot  demand  more  than  general 
neurological  interest,  as  they  both  seem  to  be  terminal 
appearances  not  directly  associated  with  what  is  usually 
included  among  mental  diseases.  Another  incidental  al- 
teration is  the  rarefaction;  a  reduction  of  stainable  sub- 
stance without  affection  of  the  non-stainable  plasma,  vis- 
ible, especial!}'  in  some  cases  of  senility  and  general 
paralysis,  in  the  motor  cells  of  the  medulla  and  cord  and 
in  some  cortical  types,  with  or  without  pigmentary 
changes. 

A  further  change  of  almost  mechanical  importance  is 
that  produced  by  oedema,  and  described  by  Hocli*  as 
" s/trinkage."  It  affects  especially  the  smallest  and  me- 
dium-sized pyramids  of  the  cortex  and  hardl_y  ever  the 
largest  elements.  The  nucleus  becomes  homogeneous 
and  dark  and  loses  its  membrane ;  the  cell  body  gets  a 
honeycomb  or  crumbly  structure,  the  cell  outline  and 
nucleus  ars  distorted  and  shruidien,  whereas  in  some  of 
the  smallest  pyramids  the  cell  body  becomes  distended, 
vesicular,  f 

*  "Nerve-Cell  Changes  in  Somatic  Diseases."  The  American  Joar- 
nal  of  Insanity,  vol.  Iv.,  pap:e  2^il. 

+  See  also  Alzheimer:  "Zur  jsatholofjischen  Anatoniie  der  Hirn- 
rinde."    Monatsschrift  tfir  Psychlatrie  und  Neurologle,  Bd.  ii.,  S.  96. 
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A  neurologically  more  fundamental  alteration  is  the 
one  which  accompanies  various  types  of  myelin  decay, 
analogous  to  what  Iiappeus  when  a  nerve  fibre  is  cut 
near  enough  the  cell  body.  This  condition  is  extensively 
present  in  "ceiitnil  nfit'iitiit,"  which  is  fully  described 
in  Bruin  (Part  xciii..  1901).  In  tlie  cases  described 
there,  the  typical  ii.irniiil  nltcratiun  of  all  the  largest  corti- 
cal and  other  elements  was  present  as  a  systemic  paren- 
chymatous affection  and  in  fibre  sets  belonging  to  them 
tlie  Marchi  reaction  showed  decay  of  the  myelin  sheaths. 
As  a  terminal  affecticm  the  condition  deserves  notice.  It 
is  summari/ed  as  follows: 

1.  Eight  lim<'S  in  two  liundred  autopsies  in  which  a 
microscopic  inspection  of  the  cortex  took  place  a  condi- 
tion of  bilateral  clianges  of  the  nature  of  the  axonal 
reaction  in  jiractically  all  the  Betz  cells  was  observed, 
accompanied  bv  the  same  changes  in  other  cell  types  and, 
where  this  was  looked  for,  by  decay  of  the  medullary 
sheaths  of  some  of  the  corresponding  sets  of  fibres, 
whereas  the  characteristic  disease  of  the  tissue  of  general 
paralysis  (gliosis,  vascular  infilti-atiou,  etc.),  was  absent. 
An  extensive  examination  of  large  areas  of  the  brain  in 
three  cases  shows  the  existence  of  a  partially  systemic 
but  widely  distributed  aud  strikingly  symmetrical  paren- 
chymatous alteration  of  numerous  nerve  elements,  chiefly 
of  the  cortico- thalamic  conneetionsof  the  motor  area,  the 
auditory  radiation,  the  forceps,  the  pyramids,  the  fillet, 
the  rest'iform  body,  and,  to  a  lesser  degree,  the  posterior 
columns  of  theconl,  the  intersegmental  elements,  and  the 
segmental  efferent  motor  elements.  The  change  is  that 
of  axonal  reaction  in  many  of  the  large-cell  types  and  de- 
cay of  the  myelin  sheaths.  Instead  of  the  long  descrip- 
tive term  "  partially  systemic  parenchymatous  degener- 
ation principally  of  the  central  nervous  system,"  we 
propose  the  expression  "central  neuritis  "  in  the  sense  of 
an  equivalent  of  parenchymatous  neuiitis,  but  mainly  of 
central  distribution. 

2.  This  alteration  has  been  found  to  occur  in  peculiar 
forms  of  end  stages  of  depressive  disorders,  near  or  after 
tlic  climacteric  period,  alcoholico-senile  and  alcoholico- 
plitbisical  cachectic  states,  idiocy,  and  ]ierhaps  also  gen- 
eral paralysis  (Turner's  case).  Ordinary  infectious  and 
cachectic  "states  do  not,  however,  appear  to  form  an  im- 
portant link  in  the  causes. 

3.  Clinically,  the  symptoms  are  rather  vague:  after  a 
course  in  which  there  is  no  suspicion  of  organic  disorder 
there  appear,  more  or  less  suddenl}',  difficulty  of  loco- 
motion, increasing  weakness  for  co-ordinated  movements, 
rigidity  and  at  limes  jactitation  of  the  limbs,  and  disor- 
ders of  the  reflexes,  often  together  with  diarrhoea  and  oc- 
casional febrile  fluctuations;  the  mental  condition  in  this 
terminal  episode  is  either  that  of  anxious  perplexed  agi- 
tation, delirium,  or  stujior,  similar  to  a  protracted  delir- 
ium tremens.  The  nature  of  the  disorder  appears  to  be 
an  equivalent  of  the  general  type  of  parenchj'matous 
nerve-cell  alterations,  but,  in  distinction  from  the  well- 
known  infectious  and  toxic  types  of  "polyneuritis,"  of 
pre-eminently  central  distribution. 

It  is  by  no  means  certain  what  the  real  connection  is 
between  the  myelin  decay  and  the  cell  alteration.  There 
are  in  my  collection  a  number  of  cases  in  which  it  would 
seem  that  thei'e  is  a  beginning  decay  of  the  stainable 
lumps  between  nucleus  and  axonal  process,  or  all  aroiuid 
the  nucleus  with  an  occasional  full-fledged  axonal  alter- 
ation (this  was  the  case  in  a  patient  who  committed  sui- 
cide in  an  attack  of  hypochondriacal  melancholia),  but 
willKUit  decay  of  myelin  sheaths.  The  temptation  is 
great  to  take  these  cases  as  initial  forms  and  the  "central 
neuritis"  as  the  tyjiical  <ini-s;  but  there  are  good  reasons 
against  such  easy  explanations. 

Tlie  wide  distribution  of  the  change  reijuires  studies  nf 
most  parts  of  the  nervous  system  and  warns  ns  against  a 
premature  limitation  of  the  attention  of  the  alienist  to  the 
cerebral  cortex  only. 

Intermediate  l)etween  these  chiefly  ))arenchymatous  al- 
ter.itiiins  of  nerve  elements,  and  the  prototype  of  real  tis- 
sue disorders,  such  as  constitute  the  classical  picture  of 
general  paralysis,  there  are  a  few  conditions,  in  which 


the  neuroglia  plays  the  important  part.  Alzheimer  has 
described  in  melancholia  the  existence  of  fibril  production 
in  the  neuroglia  cells  of  the  deeper  cortical  layers,  where 
the  average  brain  shows  no  fibrils.  He  has  also  shown 
that  in  the  cases  of  acute  insanity  which  pass  by  without 
defect,  such  as  conditions  of  exhaustion  and  delirium  of 
fevei-,  the  glia  remains  essentiall}'  passive,  even  in  very 
grave  cases.  In  psychoses  of  intoxication,  the  reaction 
of  the  ncui-oglia  is  more  active;  even  in  very  acute  cases 
this  can  be  "seen  by  numerous  mitoses,  rather  than  by 
formation  of  fibrils  for  which  there  may  be  no  time.  lu 
the  processes  of  deterioration  there  is  a  decided  increase 
of  glia  with  growth  of  fibrils  but  apparentlj'  limited  to 
certain  parts  of  the  cortex  only.  In  general  paralysis 
the  well-known  overgrowth  of  neuroglia  is  general;  in 
senile  dementia  it  shows,  moreover,  a  tendency  toward 
appearance  in  foci  depending  on  vascular  distribution;  in 
epilepsy  it  implicates  chiefly  the  surface. 

We  can  largely  corroborate  these  data,  but  we  must 
add  that  excessive  proliferations  of  neuroglia  (free  nuclei 
or  satellites)  around  nerve  cells  especially  of  the  deeper 
layers  of  the  cortex  have  been  described  frequently  as 
effects  of  over-heating,  starvation,  as  phagocytosis,  etc., 
and  that  it  would  be  unwise  to  accept  Alzheimer's  first 
distinction  before  those  matters  have  been  subjected  to 
experimental  tests.  In  my  description  of  this  condition 
(Joiirri.  of  Insaniti/,  vol.  lii.,  pp.  246-249)  I  still  shared 
the  error  that  these  free  nuclei  might  be  leucocytes.  I 
cannot  see  more  in  it  than  a  reaction  to  nutritive  anoma- 
lies, as  is  especially  shown  by  Lubimow's  experiment  on 
starving  dogs. 

This  condition  leads  over  to  reactions  of  the  tissue  <ts  a 
irhole  and  finds  its  prototype  in  the  alterations  in  gen- 
eral jiaralysis,  to  be  treated  elsewhere.  Suffice  it  to  say 
that  it  probably  represents  two  types  of  pathological 
changes.  The  more  or  less  systemic  degeneration,  espe- 
cially of  terminations  of  fibresor  at  least  tlieir  parts  rather 
remote  from  the  cell  body;  types  of  this  are  the  frequent 
tabetiform  degenerations  of  the  posterior  columns  of  the 
cord,  and,  in  part,  the  degeneration  of  the  lateral  col- 
umns. The  latter  and  the  diffuse  degenerations  which 
Starlinger  demonstrated  with  the  Marchi  method  stand 
midway  between  this  primary  (toxic?)  degeneration  and 
the  degenerations  which  depend  far  more  obviously  on 
disorders  of  the  tissues  as  a  whole,  with  early  changes  in 
the  vessels,  the  neuroglia,  the  intercellular  substance 
and  many  cells,  and  a  general  disturbance  of  the  normal 
orderly  stratification  and  orientation  of  the  elements. 

All  degenerative  disorders,  if  at  least  they  last  long 
enough,  lead  to  conditions  which  can  be  used  as  macro- 
scopic indices  of  lesions  in  various  parts  of  the  nervous 
system:  thickening  of  the  membranous  and  vascular  ap- 
paratus and  of  the  envelopes  of  the  brain  generally,  and 
reduction  of  the  mass  of  lirain  substance  in  the  shape  of 
general  or  localized  atropb)'.  The  conditions  of  the  scalp, 
calvaria,  dura,  aud  pia  are  described  in  Robertson's  "  Patli- 
ology  of  Mental  Diseases,"  with  such  det;ul  and  care  that 
the  reader  can  be  referred  to  that  treatise  with  the  remark 
that  the  whole  complex  of  data  can  at  best  be  a  fairly 
iiseful  index  in  autopsies,  but  is  not  promising  of  funda- 
mental clews  from  the  point  of  view  of  true  general  path- 
ology of  insanity.  It  is  too  much  of  the  nature  of  a  side 
jiroduct.  but  as  such  a  strikingly  faithful  reagent,  which 
must  not  be  taken  too  lightly.  So  far,  however,  next  to 
nothing  that  would  throw  any  definite  light  on  the  na- 
ture of  mental  derangements  and  of  the  actual  degenera- 
tive processes  that  are  at  work  in  the  nervous  system, 
has  been  gleaned  from  the  st  udy  of  the  minute  anatomy 
of  the  memhrancs.  It  seems  that  where  the  disorders  of 
tlie  membranes  occur,  whether  with  or  without  mental 
devangement  (as  in  simple  chronic  alcoholism),  they  are 
alwa.vs  of  es,sentially  the  same  type.  The  condition  of 
lu'inorrhanic  nieinbranes  of  the  dura  also  is  not  different 
from  what  is  seen  in  chronic  alcoholism,  or  ordinarj'  se- 
nility, trauma,  or  cachexia,  although  it  occurs  more  fre- 
(pienily  in  senile  dementia,  general  paralysis,  alcoholic 
insanity,  and  epilepsy,  a  product  of  retrogressive  changes 
combined  with  reactive  overgrowth  of  eudothelia  of  the 
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dura,  invdlvcnieiit  and  uew  formation  of  blood-vessels  and 
organization  of  extravasations,  and  perluip.s  oftener  con- 
ueeted  witii  trauma  than  is  usually  admitted. 

The  eonditiou  of  the  skull  is  very  variable.  The  most 
frequent  anomalies  are  senile  dystrophies,  especially  ir- 
regular or  strand-like  liy])erostoses  of  the  frontal  bones 
■ni'h  increased  adliesion  of  the  dura.  There  are  no  sulll- 
fient  statistics  available  concerning  tliese  findings  in  those 
not  insane. 

A  topic  usually  included  in  the  pathological  anatomy 
of  mental  diseases  is  the  othematoma.  That  cystic  de- 
generation of  the  ear  cartilage  is  more  frequent  in  cachec- 
tic in.sane  jiersons  caimot  be  denied.  But  a  careful  ob- 
servation of  the  cases  under  my  observation  has  shown 
tlie  lueniatoma  to  be  invariably  of  traumatic  origin,  and 
I  have  not  seen  a  case  yet  in  wiiich  trauma  was  e.xchided. 
Consequently  it  has  little  bearing  on  the  general  path- 
olog_v  of  insanity. 

'I'he  work  of  Robertson  and  that  of  Berkley  contain 
extensive  discussious  of  tlie  vasctilar  lesions  in  insanity. 
This  is  a  chapter  of  pathologv  of  the  vascular  apparatus 
in  general,  and  apart  from  special  disorders  such  as  athe- 
romatosis and  the  syphilitic  and  metasyphilitic  and 
traumatic  alterations  of  but  little  correlated  value.  Here 
again  we  feel  the  great  lack  of  material  derived  from  non- 
insane  inilividuals  for  comparison,  which  must  form  the 
foundation.  A  prolonged  study  of  these  matters  has 
made  me  so  strongly  convinced  that  the  problems  must 
come  from  the  study  of  the  living  and  not  from  the  dead, 
that  I  consider  a  discussion  of  these  details  a  waste  of 
sjiace  and  time  for  all  who  do  not  work  on  them  speciall}'. 

There  remain  the  gleanings  from  the  nervous  system 
in  the  directions  of  general  conformeitioii,  iceigJtt,  and 
eliemistri/.  The  former  shares  the  verdict  of  what  has 
been  said  concerning  the  stigmata  of  abnormal  develop- 
ment. The  beginnings  made  by  Mickle,  meritorious  as 
they  are  as  collection  of  facts,  will  be  of  little  comparative 
value  until  we  know  something  of  familial  comparability 
of  brains,  and  of  the  determining  factors  in  the  growth 
of  specific  varieties  of  fissures  of  the  bi'ain,  or,  at  least, 
until  the  material  fVn-  comparison  .supplies  sulticient  data 
■concerning  the  constitutional  value  of  the  "  normal " 
bearers.  This  is  so  difticult  and  laborious  a  task  that  it 
will  probably  not  be  attacked  very  soon. 

A  similar  statement  must  be  made  concerning  the 
weights  of  brains.  From  the  largest  scries  of  brains  (that 
of  Boyd,  who  compares  3,086  brains  from  a  London  work- 
house with  72.")  brains  of  insane  persons),  Donaldson  con- 
cludes that  the  insane  are  not  a  class  with  a  characteristic 
brain  weight.  It  is  true  that  in  senile  dementia  and  in 
general  paralysis  a  striking  loss  of  weight  is  noted,  and 
tliat  the  loss  refers  probably  more  to  the  frontal  lobes 
than  to  other  parts.  But  these  are  matters  of  sjiccial 
[latliology  of  these  two  disorders.  Personally  I  do  not 
expect  anything  from  the  summary  statements,  especially 
those  made  concerning  the  whole  pi'oraiscuous  mass  of 
"the  other  psychoses."  Before  generalization  comes, 
.even  if  made  on  such  excellent  observations  as  Forel's 
and  Meynert's,  there  should  be  more  discrimination 
among  the  mental  disorders  and  the  distribution  of  le- 
sions, and  some  sort  of  a  possibility  to  know  what  amount 
of  brain  matter  is  to  be  expected  in  an  individual  of  defi- 
nite size,  age,  and  attainments.  It  is  possible  that  Bol- 
ton's measurements  of  the  layers  of  the  cortex  in  the  in- 
sane and  an  aiiplicationof  Ilammarberg'scell  counts  will 
prove  more  fruitful. 

Concerning  sjiocific  gravity'  and  even  chemistry,  little 
is  available  that  is  not  much  better  ex]iressed  by  easier 
methods  of  observation  of  abnormalities.  There  is  one 
noteworthy  series  of  studies  on  the  presence  of  eholin  in 
the  cerebrospinal  fluid,  by  Halliburton  and  Mott.  which 
shows  eholin  to  be  in  proportion  with  the  amount  of 
myelin  decay  and  which  may  give  valuable  intrd-ritain 
evidence  in  time. 

This  general  statement  of  what  the  anatomical  symp- 
tomatology of  insanity  furnishes  in  the  line  of  data  for  a 
general  pathology  of  in.sanity  must  appear  negative  to 
Ihe  one  who  ailheres  to  the  common  belief  liiat  patholog- 


ical anatomy  is  more  than  a  possible  help  for  patholog}-,  or 
even  the  "  pathology  "  itself.  To  uproot  this  superstition 
will  be  one  of  the  first  tasks  of  this  century.  It  is  to  be 
hoped  that  with  better  insight  the  idea  will  disappear  that 
the  teiuporary  fruitlessnessot  mere  pathological  anatomy 
implies  the  verdict  that  there  is  no  pathology  of  insanity 
as  yet.  "What  makes  pathological  anatomy  so  \'aluable 
in  many  other  disease  groups  is  that  the  field  was  ready 
to  give  a  frame  for  distinctions:  and  these  distinctions, 
already  foreshadowed  by  the  clinical  evidence,  happened 
to  be  more  ea.sily  demonstrated  anatomically.  But  where 
anatomy  furnishes  fewer  distinctions  than  intni-iitam 
observation  does,  pathology  must  penetrate  the  most 
promising  points  with  relative  resignation  concerning  an- 
atomy. This  does  not  imply  that  anatomical  research  is 
hopeless.  It  certainly'  must  be  carried  further  on  the 
ground  of  a  general  pathology  of  the  nervous  system,  and 
with  guidance  from  clinical  psychiatr}',  as  an  essential 
part  of  psychiatric  phenomenolog}'. 

The  Malpighianciuestion  "ubi  est  morbus,"  i.e.,  where 
is  the  point  of  attack  of  the  disease,  urges  us  to  look  for 
greater  clearness  in  the  question  of  correlation  of  function 
with  special  mechanisms  of  the  nervous  system.  In  this 
direction  the  pathology  of  aphasia  and  of  focal  lesions 
will  be  of  great  help,  and  it  is  possible  that  Flechsig's 
data  concerning  the  growth  and  maturation  of  the 
fore-brain  will  prove  of  use.  On  a  material  of  forty- 
eight  hemispheres  of  twenty-eight  brains  from  the 
seventh  month  of  gestation  to  the  age  of  fifteen  months, 
he  has  ascertained  the  time  of  mcdullalion  in  various 
piarts  of  the  cortex  (Seiirolor/.  Centralhlalt.  November, 
1898.  vol.  xvii.,  pp.  977-99(3)  and  found  forty  areas  which 
can  be  distinguished  by  the  phenomena  of  growth.  It 
remains  a  task  of  the  future  to  show  how  great  the  bearing 
of  data  of  growth  will  prove  to  be  for  data  of  function. 

For  some  time  to  come,  psychiatry  will  liave  to  work 
on  the  "special  pathology  "of  the  disorders  that  it  meets. 
To  show  that  this  is  possible  is  the  purpose  of  this  article ; 
to  bear  it  out,  the  task  of  the  special  articles.  A  more 
helpful  general  pathology  depends  on  more  accurate  data 
of  special  pathology.  Adu/f  Mtyer. 

V.  INSANITY:    GENERAL    SYMPTOMATOLOGY.— 

The  symptomatology  of  insanity  is  as  varied  in  its  ex- 
pression as  mind  itself.  Definitions  of  insanity  in  court 
or  elsewhere  are  unsatisfactory  for  the  reason  that  con- 
ciseness and  clearness  are  wellnigh  impracticalile.  In- 
sanity is  not  a  specific  entity :  it  is  rather  an  iver-varying 
symptom  complex  corresponding  to  many  diverse  under- 
lying disease  processes.  It  is  extremely  difticult  to  frame 
a  simple  brief  definition  sufficiently  comprehensive  to  in- 
clude the  great  variety  of  mental  and  physical  phenomena 
encoimtered  in  the  various  types  of  mental  disease. 

Briefly,  insanity  may  be  said  to  be  a  prolonged  depart- 
ure from  the  intlividual's  normal  method  of  thinking, 
feeling,  and  acting  due  to  functional  or  organic  disturb- 
ance of  .some  portion  of  the  enceplialon.  Not  onl)-  does 
the  pathological  process  within  the  cerebrum  induce  well- 
marked  psychic  phenomena,  but  certain  jihysical  changes 
are  quite  constant  accompaniments  of  the  disease.  The 
persistence  or  permanence  of  these  jihysical  changes  again 
depends  upon  whether  the  psj'chosis  follows  functional 
or  organic  brain  conditions.  The  symptomatology  of 
iusanit}'  then  ma}-  be  classified  into  two  large  divisions: 
I.  The  psychical.     II.  The  phy.sical  or  somatic. 

It  is  also  necessary  to  bear  in  mind  that  there  are  two 
large  divisions  of  mental  unsoundness,  viz. :  (a)  Idiopathic 
insanity  or  the  insanity  of  the  non-degenerate,  or,  as 
JIacpherson  characterizes  it,  the  insanity  of  the  slightly 
degenerate,  for  in  nearly  every  case  of  idioijathic  insanity 
the  jiresumjition  is  strong  that  there  nuist  be  an  hereditary 
predisposition:  and  (/')  the  insanity  of  tlie  pronouncedly 
degenerate.  In  the  former  class  are  found  the  periodic 
insanities  such  as  acute  mania  and  acute  melancholia  oc- 
curring in  adolescent  and  adult  life.  In  the  latter  division 
are  found  the  congenitally  delicient,  the  imbeciles,  and  the 
idiots  and  those  moral  degenerates  whose  vices  and  crimes 
often  startle  society.     TJie  insanity  of  the  non-degenerate 
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rarely  ever  occurs  until  after  puberty,  and  sometimes  does 
not  develop  until  the  stress  of  adult  life  acts  as  an  excit- 
ins  cause.  The  insiinity  of  the  degenerate,  on  the  other 
hand,  ajijiears  in  those  whose  minds  were  never  normally 
develoi)ed  owini;  to  C(m,senital  structural  brain  defects. 
There  are  there  tore  insanities  that  are  functional  in  their 
origin,  and  still  other  insanities  whose  tmderlying  cause 
is  S()me  congenital  or  acquired  structural  brain  defect. 

The  custom  at  one  time  i)revailed  of  classifying  insan- 
ity according  to  its  etiology,  at  another  time  according  to 
its  symptomatology,  especially  wlien  the  symptoms  rcp- 
reseriteil  a  changed  state  of  "the  feelings.  Thus  there 
was  hcmdcidal  insanity,  siucidal  insanity,  impulsive  in- 
sjuiitv,  and  so  cm  ad  iiitinitum.  Morbid  exaggeration  of 
the  feelings  afforded  a  basis  of  classiticationand  a  nomen- 
clattire  founded  on  the  prevailing  emotion  resulted.  De- 
pression long  continued  was  called  melancholia,  pro- 
longed exhilaration  mania.  It  is  obvious  that  changes 
in  tlie  states  of  the  feelings  are  too  evanescent  to  be  made 
the  basis  of  a  system  of  classification.  Under  such  a 
method  every  new  symptom  or  grouji  of  symptoms, 
every  change  in  the  condition  of  the  emotions  sufficed  to 
establish  a  species  of  insanitj'. 

Again,  the  etiological  basis  of  classificatiou  is  mislead- 
ing because  identical  sytnptoms  frequently  follow  causes 
that  are  entirely  dissimilar,  and  because  the  symptoms  of 
one  supposed  type  of  disease  so  encroach  upon  those  of 
another  variety  that  the  clinical  characters  are  not  consist- 
ent and  the  rcstdt  is  confusing  to  the  mind  of  the  student. 
Moreover,  in  many  instances  the  causation  is  so  obscure 
and  unascertainabic  as  to  render  a  nomenclature  founded 
upon  etiological  factors  alone  impracticable. 

Recent  progress  in  psycho- pathology,  in  the  histology 
of  the  central  nervous  system,  has  modified  our  concep- 
tion of  the  psychoses  and  materially  changed  our  classili- 
cation.  Thetendency  is  toward  simplification.  A  single 
species  of  insanity  takes  the  place  of  several  under  tlie 
older  classification.  The  acute  psychoses,  melancholia 
and  mania,  are  considered  to  be  one  and  the  same  disease. 
Kraejielin's  proposition  to  make  the  teudencj*  of  the  un- 
derlying disease  process,  whether  toward  recovery  or  de- 
mentia, a  criterion  of  the  character  of  the  ps3'chosis  is 
certainly  helpful.  His  masterful  description  and  sepa- 
ration of  (h'mentia  precox  from  the  varieties  of  mania, 
melancholia,  and  katatonia  under  whose  symptomatologj' 
it  had  so  long  been  obscured,  his  demonstration  of  its  nat- 
ural history,  thereby  proving  that  its  various  phases  are 
but  stages  of  one  underlying  di.sease  process,  is  a  most 
valuable  contribution  to  psychiatry.  Finall}',  the  iMiiron 
t/ioiri/,  though  still  a  theory,  is  sufficiently  well  sustained 
to  illumine  nuich  that  was  dark  and  uncertain. 

In  tlie  following  brief  account  of  the  symptomatology 
of  insanity  it  is  propo.sed  ./??•.<<  to  outline  the  psychic  phe- 
nomena that  accompanj-  disordered  mentality,  whether  of 
functional  or  of  organic  origin,  and  secondly  to  portray  as 
brielly  as  possible  the  physical  changes  associated  with 
the  disease,  including  not  only  those  physical  symptoms 
consequent  upon  disordered  function  but  also  tliose  more 
permanent  physical  stigmata  the  result  of  transmitted 
loug-coutinucii  structural  defect. 

I.  PsYcnic.\L  Symptoms. 

Dynamic  disturbance,  either  ]isychical  or  physical  or 
both,  is  a  distinguishing  feature  of  all  the  psychoses. 
This  is  tnanifested  in  four  ways:  1.  Excitement";  2.  De- 
pression; 'd.  Enfeelileiuent;  4.  Confusion.  These  four 
syn<iitoms  represent  a  disturlmnce  in  the  general  activi- 
ties <if  the  nervims  system  and  are  witnessed  in  both  the 
psychical  and  the  physical  spheres. 

1.  Excitement. — States  of  excitement  arc  accompanied 
by  a  heightened  activity  of  all  the  nervous  elements. 
There  occurs  as  a  result  of  this  stimulation  a  marked 
feeling  of  exaltation,  excessive  egoism,  intellectual  activ- 
ity jiroceeding  to  incoherence  of  thought  and  speech. 
There  is  an  increased  motorial  activity  of  which  we  shall 
speak  later.  There  are  also  hypera'Sthesiie  of  all  the 
special  senses.     Oftentimes  there  is  marked  acuteness  of 


hearing,  sight,  and  touch,  which  tends  to  heighten  the  in- 
tellectual and  motor  activities,  and  render  the  percep- 
tion remarkably  acute.  In  states  of  excitement  tlie  de- 
gree of  stimulation  tnay  be  so  slight  as  to  be  scarcely 
perceptible,  showing  itself  pos.sibly  in  a  slightly  increased 
egoism  or  in  an  unusual  loquacity  with  a  diminished  ca- 
pacity of  holding  the  attention  to  individual  subjects  or 
to  custoiuary  pursuits,  or  it  may  extend  to  com|)lete  in- 
coherence and  wild  furious  outbursts  of  psychical  and 
physical  excitement.  Exciteiuent  receives  its  fullest 
illustration  in  the  psychosis  called  mania,  but  maniacal 
symptoms  may  apjiear  at  any  time  in  the  course  of  other 
forms  of  mental  disease,  as  in  paresis,  in  dementia  pra'cox, 
and  in  the  insanities  of  degeneration. 

The  neuron  theory  offers  a  plausible  explanation  of  tlie 
condition.  Diminished  resistance  with  increased  irrita- 
bility of  the  nervous  elements  permits  a  flooding  of  the 
sensorium  with  innumerable  sensory  impressions  and  a 
consequent  tmresl  rained  outflow  of  nervous  activity  over 
all  the  efferent  routes.  This  pathological  release  of  ner- 
vous energy  differs  from  normal  activity  in  that  all  mental 
and  physical  action  is  more  or  less  purposeless.  There  is 
a  manifest  inability  on  the  part  of  the  patient  to  hold  the 
attention  to  definite  subjects;  the  power  to  inhibit  irrele- 
vant lines  of  thought  is  so  weakened  or  lost  that  discur- 
siveness is  a  result.  It  follows  that  the  patient  laboring 
under  morbid  nervous  excitement  is  able  to  accomplish 
little.  Although  bus_y  from  morning  to  night  and  fre- 
c)ucntlj'  far  into  the  night  such  individuals  produce  no 
tangible  results.  In  its  milder  forms  the  patient  is  so  ex- 
cessively loquacious,  so  officious  and  so  fussily  active  as 
to  be  exceedingly  troublesome.  In  extreme  states  ex- 
cited patients  may  become  destructive,  absolute!}'  inca- 
pable of  connected  thought,  and  in  advanced  and  often- 
times fatal  stages  consciousness  becomes  obscured  and 
automatic,  aimless  muscular  movements  alone  remain. 
These  latter  symptoms  are  usually  an  indication  that  the 
nervous  elements  within  the  higher  cerebral  levels  are 
exhausted,  their  functions  suspended,  and  uninhibited 
cell  action  within  the  lower  levels  has  full  sway. 

2.  Depresteion. — Depression  is  exactl}'  the  reverse  of  ex- 
citement. The  two  conditions  cannot  exist  at  the  same 
time  in  the  same  person,  although  they  luay  alternate 
with  each  other.  Depression  is  attended  with  a  dimin- 
ished uietabolisiu  in  the  nervous  elements.  There  is  re- 
duced excitability  and  increased  resistance  of  the  cerebral 
neurons.  Intellectual  and  physical  activity  are  both  di- 
minished. Sensory  impressions  are  reduced  in  number 
and  owing  to  the  poorer  conduction  fewer  sensory  stimuli 
reach  the  higher  brain.  In  states  of  depression  the  pa- 
tient lives  within  a  limited  world  of  his  own.  He  sees 
and  hears  less  than  the  normal  individual  by  reason  of  the 
high  resistance  to  the  transmission  of  nerve  energy  over 
either  the  afferent  or  the  efferent  routes.  There  is  there- 
fore morbid  concentration  upon  a  few  impressions,  an  in- 
ability to  escape  from  dominant  lines  of  thought  and  to 
project  the  attention  upon  new  or  even  habitual  subjects. 
Moreover,  intellectual  action  is  painful.  Psyehalgia  in 
states  of  depres.sion  is  as  characteristic  as  is  exaltation  in 
conditions  of  excitement.  The  patient  loses  hope  and 
courage.  Mole-hills  seem  mountains.  Abasement  of  the 
ego  is  pathognomonic. 

In  extreme  stages  of  depression  as  in  excitement  the 
functions  of  the  nervous  elements  within  the  higher  cere- 
bral levels  may  become  partially  suspended.  In  these 
conditions  consciousness  may  be  more  or  less  obscured ; 
automatic  movements  and  even  stupor  may  iirevail. 
While  excitability  of  the  nervous  elements  is  lowered 
in  states  of  deiiressiou,  jierversions  of  special  sensation 
and  local  neuralgias  are  of  quite  frequent  occurrence  and 
serve  to  intensify  the  psyehalgia. 

In  the  evolution  of  the  acute  functional  psychoses  de- 
pression and  excitement  are  not  now  considered  to  be 
specific  disease  entities  but  parts  of  one  and  the  same  dis- 
ease process.  In  the  natural  history  of  these  psychoses 
melancholia  or  depression  is  considered  to  precede  excite- 
ment, and  in  those  cases  in  which  excitement  is  the  pre- 
vailing feature  a  brief  initial  stage  of  depression  is  said  to 
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occur.  As  long  ago  as  1865  Saukey  ilcclarcd  that  •'ma- 
nia and  nielancliolia  are  simply  stages  of  one  disease," 
and  ttiUed  attention  to  the  fact  "that  Griesinger.  Guislain, 
and  Neumann  had  all  advanced  the  opinion  that  classifi- 
cation based  ou  the  expression  of  the  emotions  alone  was 
iinscieutitic. 

It  is  a  fact  that  the  two  conditions,  excitement  and  de- 
pression, both  representing  dynamic  disturbances  of  such 
Tvide  diversity,  do  succeed  each  other  with  such  ease  and 
frequency  in  the  Siime  person  that  one  is  constrained  to 
feel  that"  the  underlying  pathological  condition  is  the 
same,  only  attended  with  varying  emotional  expression. 
Identical  causes  ma)-  lead  to  depression  or  excitement,  or 
to  both  states  in  succession.  Whether  depression  will  be 
brief  and  excitement  long,  or  vice  versa,  will  depend  upon 
whether  there  are  increased  irritability  and  diminished  re- 
sistance of  the  neurons  or  whether  there  are  low-ered  irrita- 
bility and  heightened  resistance.  There  is  a  psychical 
reason  why  depression  shoidd  precede  excitement  in  the 
acute  psychoses.  Before  alienation  is  fairh'  established, 
prior  to  the  actual  development  of  delusion  and  other  in- 
tellectual derangement,  the  patient  himself  realizes  the 
fact  that  something  is  wrong.  Consciousness,  being 
neither  clouded  nor  exalted,  discloses  to  the  patient  the 
fact  that  he  neither  thinks  with  his  accustomed  vigor  nor 
feels  the  same  as  in  health.  Discomfort,  dissatisfaction, 
induces  mental  distress  which,  though  transient  in  many 
instances,  is  nevertheless  real  and  constitutes  the  pre- 
liminary psychalgia  characteristic  of  all  the  acute  func- 
tional psychoses. 

3.  Enfeeblement — mental  weakness  or  dementia — is,  as 
its  name  indicates,  a  reduction  of  all  the  mental  faculties 
from  their  normal  vigor.  There  is  diminished  metabo- 
lism in  the  nervous  elements.  Retarded  conduction  along 
the  various  neural  paths  is  an  early  S3'mptoin.  There 
is  a  blunting  of  sensation.  Fewer  serisory  impressions 
reach  the  higher  brain  through  the  different  afferent 
routes,  and  those  sensations  that  are  transmitted  from  the 
periphery  are  so  delayed  in  their  passage  as  to  make  the 
interval  between  the  external  impression  and  realization 
in  consciousness  noticeable  to  the  observer.  Oftentimes 
several  seconds  elapse  before  a  stimulation  at  the  per- 
iphery reaches  the  higher  brain  levels.  In  like  manner 
the  passage  of  nervous  energy  over  the  efferent  routes  is 
similarly  delayed.  Tlie  mandates  of  the  will  are  slowh' 
and  feebly  obeyed.  Reflexes  are  retarded  or  obscurecl. 
The  intellectual  processes  are  slow.  The  attention,  the 
will,  and  especially  the  reasoning  power  are  all  dimin- 
ished. 

Mental  enfeeblement  is  usually  secondary  to  some 
antecedent  psychosis.  Generally  speaking,  all  forms  of 
mental  disease  tliat  do  not  recover  terminate  in  varying 
degrees  of  dementia.  Cases  of  acute  primary  dementia 
so  called  are  usually  preceded  by  antecedent  psychical 
•disturbance,  or  occur  in  individuals  possessing  an  hered- 
itarily neurotic  constitution.  Ordinarily  mental  enfeeble- 
ment occurs  eitlier  as  a  result  of  congenital  defect  (im- 
becility, idiocy)  or  it  is  the  termination  of  an  acute 
functional  psychosis,  or  finally  it  may  be  secondary  to 
structural  brain  change  the  result  of  traumatism,  arterio- 
sclerosis, embolism,  apoplexy,  and  the  like. 

The  diminished  irritability  and  retarded  conduction  of 
the  nervous  elements  in  dementia  differ  from  similar 
conditions  met  with  in  depression.  In  dementia  there  is 
an  actual  degeneration  of  the  neural  paths,  while  in  mel- 
ancholia there  is  merely  a  temporary  suspension  due  to 
functional  disturbance.  In  dementia  the  cell  structure 
within  the  higher  brain  levels  undergoes  deterioration. 
Consequently  the  lower  levels  are  left  to  act  without  di- 
rection. Automatic  action  and  the  more  purely  vegeta- 
tive fimctions  of  the  nervous  system  supplant  intelligent 
purposive  action.  Marked  trophic  and  peripheral  motor 
symptoms  occur;  to  these  reference  will  be  made  later. 

^lental  enfeeblement  may  succeed  acute  functional  in- 
sanity quite  soon  and  progress  very  rapidly,  or  it  may 
appear  tardily  after  many  attacks  and  progress  only  to  a 
slight  degree,  there  remaining  stationary  for  many  years. 
Its  earl)'  appearance  after  an  acute  functional  psychosis 


and  its  rapid  progression  to  extreme  mental  reduction 
de]ieuil  upon  constitutional  idiosyncrasy.  In  some  indi- 
viduals the  nerve  centres  resist  llii^  tendency  to  secondary 
degeneration,  while  in  others  they  succiunb  qtiickly. 

One  characteristic  of  the  menial  reduction  of  dementia 
is  that  it  does  not  affect  the  mental  facilities  equally. 
Quite  frequently  some  faculties  are  intact  while  others 
are  noticeably  damaged.  Mental  reduction  usually  oc- 
curs in  the  invei-se  order  of  mental  evolution.  Tho.se 
faculties  that  are  the  last  to  appear  in  the  natural  process 
of  growth  are  very  apt  to  be  the  first  to  deteriorate  in  the 
dementing  psychoses ;  moral  and  volitional  stability  show 
evidence  of  weakening  before  there  is  marked  change  in 
consciousness  and  perception  which  represent  an  earlier 
stage  in  the  process  of  mental  evolution. 

4.  Confusion. — Prominent  among  the  dynamic  disturb- 
ances of  the  central  nervous  organism  in  insanity  is  con- 
fusion. In  health  the  nervous  s\stera  is  a  delicately 
adjusted  mechanism  composed  of  numerous  individual 
elements  functionally  associated  with  each  other  in 
groups.  These  groups  are  still  further  associated  with 
others  even  more  remote,  and  all  are  in  a  state  of  equili- 
brarion.  Excessive  action  in  one  area  encounters  resis- 
tance from  adjacent  or  remoter  tracts  with  which  it  has 
been  associated,  so  that  the  entire  mechanism  works  har- 
moniously toward  a  given  end.  In  states  of  depression 
there  is  increased  resistance  with  diminished  irritability 
of  these  nervous  elements;  in  states  of  excitement  there 
are  diminished  resistance  and  increased  iiTitalulity;  in 
states  of  enfeeblem«nt,  diminished  irritability  and  conduc- 
tion due  to  general  deterioration  of  cell  structure.  In  con- 
fusional  states  there  is  a  dissociation  of  the  different  ner- 
vous tracts.  Limited  areasare  cut  out  as  it  were.  Neural 
pathways  that  in  health  were  intimately  associated  are 
no  longer  correlated.  The  restdt  is  the  titmost  confusion 
in  thought.  A  certain  degree  of  confusion  characterizes 
every  variety  of  insjinity.  In  confusional  insanity  there 
is  profounder  disturbance. 

There  is  not  only  an  incapacity  for  what  Berkley  calls 
the  "power  of  serial  thought."  but  there  is  more  com- 
plete interruption  of  the  intelligence.  There  may  be  ex- 
altation and  depression  alternating  with  unusual  rapidity 
in  the  same  case,  transient  hallucinations,  delusions  very 
imperfectly  develojied,  obscuration  of  the  personalit}-  and 
consciousness,  and  tinalh-  automatism. 

It  is  now  generally  recognized  that  the  confusional  in- 
sanities are  all  of  toxic  origin.  The  toxins  of  alcohol,  of 
puerperal  and  other  fevers,  of  septicaemia  and  those  that 
are  developed  from  auto-intoxication  are  supposed  to 
have  a  special  afBnitv'  for  the  nervous  system.  Macplier- 
son  contends  that  toxins  may  even  have  the  power  to 
"select  certain  physiological  neiuon  groups  for  attack." 
One  group  may  be  stimvilated.  another  depressed.  He 
concludes;  "In  normal  conditions  excessive  functionating 
of  one  group  of  neurons  is  physiologicall.Y  interfered  with 
by  the  inhibiting  influence  of  opposing  nerve  currents, 
but  where  this,  owing  to  the  irregular  pathological  na- 
ture of  the  process,  is  impossible,  there  result  confusion 
of  thought,  disturbance  or  loss  of  the  idea  of  personality, 
uncertain  and  impulsive  action,  and  many  other  anomalies 
depending  upon  the  intensity  of  the  poisoning  of  the  cor- 
tical cells,  and  the  area  of  the  elements  involved  "  ("  !Men- 
tal  Affections,"  Macpherson).  Homicide  and  suicide 
are  occasionally  attempted  by  persons  in  the  toxic  con- 
fusional stale  following  alcoholism.  Amnesia,  submer- 
gence of  the  normal  personality,  and  automatism  usually 
characterize  such  acts.  An  analogous  condition  is  met 
with  in  the  epileptic  state. 

In  each  one  of  the  conditions  just  outlined  the  ideation 
is  fundamentally  different.  In  states  of  excitement  there 
is  exaltation  of  the  ego, — a  feeling  of  expansion  predomi- 
nates. In  states  of  depressi<in  there  is  abasement  of  the 
ego. — painful  ideation  prevails.  In  states  of  enfeeblement 
there  is  deficiency  of  ideation  varying  from  the  slightest 
impairment  to  the  profoundest  dementia  according  to  the 
extent  of  the  central  cell  deterioration.  In  confu.sional 
states  there  is  disconnection  of  thought,  a  blending  of  all 
the  symptoms  encountered  in  the  three  precetling  condi- 
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tious  due  to  the  toxic  interruption  of  function  in  certain 
brain  areas. 

Among  tlie  earl.v  noticeable  and  most  persistent  symp- 
toms of  acute  or  chronic  insanity  are  tliose  special  disor- 
ders of  the  intellect— delusions,  hallucinations,  and  illu- 
sions. 

Deltmons  are  so  universally  ]irevalcnt  in  nearly  every 
species  of  insanity,  are  so  persistent  and  striking  a  feature 
in  the  majority  of  cases  that  in  the  past  and  occasionally 
at  present  thev  are  regarded  as  a  jiroper  legal  test  of  the 
disease.  In  iSOO.  at  the  trial  of  Had  field,  Mr.  Erskiue 
proposed  the  substitution  of  delusion  for  Lord  Hale"s 
absurd  wild-beast  test  of  insanity.  He  said :  "  Delusions, 
where  there  is  no  frenzy  or  raving  madness,  is  the  true 
character  of  in.sanity."  This,  however,  like  many  other 
legal  tests,  is  fallacious,  for  many  cases  of  alienation  ex- 
ist in  which  no  delusions  can  be  detected. 

In  the  early  stages  of  mania  and  melancholia  and  in  in- 
cipient dementia  there  may  appear  marked  disturbance 
of  the  feelings,  failure  of  judgment,  and  iualiility  to  ap- 
preciate the  "proper  relations  of  things,  but  no  evidence 
whatever  of  delusion.  Such  patients  are  manifestly 
elated  or  depressed,  they  may  be  extremely  active  in 
business,  undertaking  too  many  schemes,  making  foolish 
purchases  or  sales  contrary  to  their  previous  good  judg- 
ment: they  may  in  countless  ways  manifest  an  inability 
to  adjust  themselves  to  the  conditions  of  their  environ- 
ment, and  yet  on  the  closest  examination  fail  to  disclose 
a  single  delusion.  These  cases  are  often  puzzling  to  the 
general  practitioner  and  the  laity  generally.  They  may 
be  very  troublesome  and  even  dangerous  and  require  the 
restraints  of  a  hospital,  but  their  coherence  of  thought 
and  speech,  the  alisence  of  delusion,  and  their  general 
good  appearance  tend  to  obscure  the  real  condition 
which  is  one  of  failure  of  the  higher  mental  ju-ocesses. 
Notwithstanding  the  untrustworthiucss  of  delusions 
alone  as  a  test  of  insanity  and  responsibility,  they  are  still 
in  the  majority  of  cases  a  striking  evidence  of  intellectual 
derangement.  When  proven  in  court  they  are  always 
convincing  to  judge  and  jury. 

Delusion  may  be  said  to  be  a  belief  in  some  person  or 
something  that  is  impossible  in  the  nature  of  things  or 
that  is  inconsistent  with  the  circumstances  of  the  person 
•who  believes  it.  A  man  believes  his  legs  are  made  of 
glass,  is  afraid  to  walk,  run,  or  jump  for  fear  he  would 
break  them.  This  would  be  a  belief  in  something  impos- 
sible in  the  very  nature  of  things.  Or  a  jioor,  ignorant 
laborer  believes  himself  to  be  president  of  the  United 
States,  which  would  be  a  belief  entirely  inconsistent  with 
his  circumstances  and  condition  in  life.  The  difference, 
if  any,  betw'cen  an  insane  delusion  and  a  sane  erroneous 
belief  is  that  the  sane  jxTSon  can  be  convinced  of  the 
falsity  of  his  ]ierception,  while  no  amount  of  argument 
can  persuade  the  insane  man  of  the  error  of  his  delusive 
conceptions.  As  well  might  j-ou  attempt  to  dispel  the 
pain  from  an  inflammatory  joint  by  argument  as  to  in- 
duce the  insane  patient  to  give  up  his  delusions.  Regis 
insists  that  "  there  is  not,  jjroperly  speaking,  any  essential 
difference  "  between  delusive  conceptions  of  the  insane 
and  the  errors  of  the  sane,  and  that  the  delusion  is  sepa- 
rated from  mere  error  only  by  its  causes  and  consequences, 
which  give  it  a  pathological  character  never  possessed  by 
the  other  "  (E.  Regis,  "  Practical  Manual  of  Mental  Medi- 
cine "). 

Delusions  are  the  direct  product  of  insane  reasoning. 
They  are  false  conceptions  arising  within  the  disordered 
mind  of  the  [lalicnt  eitlier  as  a  result  of  iueo-ordinated 
central  cell  activity  or  in  obedience  to  perverted  per- 
ipheral sensory  impressions.  The  patient,  as  a  result  of 
Ids  impaired  reasoning  and  without  the  slightest  evidence, 
believes  that  his  dearest  relative  is  his  worst  enemy,  or  a 
sensation  of  numbness  and  jtrickling  in  the  hand'  leads 
him  to  infer  that  some  one  ischarging  him  with  electricity 
from  a  battery. 

Delusions  alwaj's  partake  of  the  character  of  the  pre- 
vailing emotion.  In  states  of  excitement  expansiveness 
characterizes  the  delusions.  There  will  be  delusions  of 
wealth,  great  power,  and  a  general  feeling  of  elation.     In 


depression  exactly  the  reverse  occurs.  The  delusions 
will  be  of  painful  character:  there  will  be  belief  in  specific 
imaginary  acts  of  wrong-doing  that  are  to  be  followed  by 
terrible  temporal  and  future  punishments.  Delusions  are 
of  infinite  variety  and  so  numerous  as  almost  to  defy 
enumeration.  They  may  be  persistent  or  evanescent. 
The  longer  they  last  the  less  likely  they  are  to  disappear 
and  the'surer  is  the  evidence  of  permanent  mental  de- 
rangement. The  sy.stematizing  of  delusions,  the  develop- 
ment of  a  few  persistent  false  beliefs  grouping  themselves 
arotmd  one  oi-  more  central  dominating  conceptions,  are 
evidences  of  an  underlying  brain  disturbance  and  conse- 
quent chronic  incurable  insanity.  Thus  a  delusive  belief 
in  enemies  wlio  are  making  every  effort  to  defeat  personal 
success  in  life,  this  delusion  crystallizing  itself  around  a 
central  conception  of  self-importance  and  worth  entirely 
inconsistent  with  the  facts,  is  symptomatic  of  paranoia. 

iriillHriiiatioiis. — Hallucinations  are  fal.se  perceptions 
projected  outward  and  referred  to  some  one  of  the  per- 
ipheral organs  of  special  sense.  They  correspond  with 
delusions  in  that  they  originate  within  the  person's  mind 
and  owe  their  origin  to  disturbed  activities  of  the  neurons 
and  a  consequent  inability  on  the  part  of  the  patient  to 
correct  the  wrong  impressions.  They  differ  from  delu- 
sions in  that  they  always  concern  some  one  of  the  sjiecial 
senses.  The  brief  definition  of  Ball  is  sufficiently  explan- 
atory: "Hallucination  is  sensation  without  an  object." 
A  person  sees  smoke  issuing  from  the  register  in  the  wall 
when  there  is  nothing  of  the  sort;  he  hears  a  voice  ad- 
dressing him  when  there  is  no  voice  to  be  heard.  The 
accepted  theory  of  the  origin  of  hallucinations  is  that  they 
are  partly  psychical  and  partly  physical.  They  may  en- 
tirely originate  within  the  mind,  or  they  may  be  initiated 
by  morbid  peripheral  activity  in  some  one  of  the  special 
sense  tracts.  Dissociation  of  the  cerebral  nerve  cells  pre- 
vents erroneous  impressions  from  being  corrected,  and  the 
result  is  a  false  perception  referred  to  the  peii|ilieriil  fir- 
gan  in  which  the  stimulation  originated.  Halluciiiatiuns 
like  delusions  are  usually  influenced  by  the  character  of 
the  prevailing  emotion.  The  exhilarated  patient  bears 
voices  giving  him  information  of  pleasant  import,  or  has 
beatific  visions;  the  depressed  patient  hears  worils  of  ill 
omen  or  has  visicms  of  a  painful,  distressing  character. 
The  paranoiac  who  is  convinced  that  enemies  are  conspir- 
ing against  him  to  injure  him  and  prevent  his  success  in 
life  usually  hears  the  voices  of  his  foes,  can  actually  rec- 
ognize what  they  say,  or  smell  and  taste  the  poisons 
they  have  jdaced  in  his  path.  Hallucinations  serve  to 
intensify  delusions  and  contribute  to  the  psychic  pain  or 
pleasure  of  the  patient.  In  the  evolution  of  insanity  de- 
lusions appear  first;  hallucinations  are  a  later  symptom, 
which  Wduld  .seem  to  indicate  that  they  are  chiefly  psy- 
chical ill  their  origin  and  owe  their  existence  to  the  disso- 
ciation of  neural  pathways. 

lllusiuiis. — There  islittle  real  difference  between  hallu- 
cination and  illusion,  both  are  deceptions  of  the  special 
senses.  Strictlj'  speaking,  an  illusion  is  a  wrongly  inter- 
preted sensation.  A  man  sees  a  tree  with  its  branches 
swaying  in  the  wind,  his  disordered  mind  interprets  the 
spec^taele  to  be  a  many-armed  giant  waving  its  arms  and 
hands.  There  is  an  actual  sensation  which  is  perverted 
by  the  imagination  to  mean  something  entirely  different. 
Owing  to  the  dissociated  action  of  the  cerebral  areas  im- 
pressions received  in  the  higher  brain  through  the  chan- 
nels of  special  sense  cannot  be  corrected.  They  remain 
as  persistent  evidences  of  the  dominant  beliefs  of  the  pa- 
tient. As  in  delusion  and  hallucination  the  character  of 
the  illusion  will  be  modified  by  the  prevailing  character 
of  the  disturbance,  whether  it  is  of  exhilaration  or  depres- 
sion. 

The  Will. — Impairment  of  volition  is  an  early  p.s_vchic 
symptom  of  insanity.  The  will  is  not  a  specific  entity; 
it  is  rather  a  comjilex  resultant  of  past  experiences  and 
idea  associations  modified,  stimulated,  and  directed  by 
education,  environment,  and  hereditary  predisposition. 
On  the  |iiirely  physical  side  the  will  is  imthing  more  than 
the  reflex  motor  realization  of  the  strongest  sensation. 
Owing  to  the  intimate  association  of  volitional  selection 
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with  consciousness,  bj'  wliicli  we '  are  made  awave  of  a 
jiowci-  within  us  to  choose  between  one  or  more  courses 
of  action,  we  say  that  a  sane  man  possesses  a  free  will 
]iower.  We  say  that  he  can  decide  between  several 
courses  of  action  submitted  to  him.  By  reason  of  this 
]iower  he  is  said  to  be  responsible  for  his  acts.  No  mat- 
ter how  arbitrary  the  law  of  association  of  ideas  may  be 
nor  liow  rijridlysuch  associations  ma}'  dominate  the  will 
we  do  feel  that  every  sane  man  has  the  power  within  him 
of  selection.  This  power  is  weakened  in  insanity,  and  is 
one  of  tlie  verj'  earliest  symptoms  of  mental  disease.  The 
Uniiwledge  of' right  and  "wrong  may  e.xist,  but  "  the  power 
toclKiose  the  rtght  and  avoid  tlje  wrong"  maybe  im- 
liaired  or  wholly  lost.  The  status  of  the  will  power  is, 
therefore,  a  most  important  question  in  all  criminal  cases 
in  which  insanity  is  suspected  or  uiged  as  a  defence  for 
crime.  In  all  such  cases  the  real  test  of  responsibility  is 
not  a  knowledge  of  right  and  wrong,  but  the  power  to 
choose  between  two  courses  of  action.  If  a  person  has 
not  such  power  by  reason  of  insanity,  then  his  act  is  tlie 
product  of  his  disease  and  he  is  not  responsible.  The 
general  practitioner  who  ordinarily  sees  cases  of  insanity 
m  their  inception  before  they  come  under  the  observation 
of  the  specialist,  sliould  be  familiar  with  the  importance 
of  volitional  impairment  in  the  insane  and  its  relation  to 
knowledge  of  right  and  wrong. 

The  fact  is.  insanity  and  irresponsibility,  or  at  least 
modified  resp(msibility,  are  nearly  if  not  quite  synouy- 
miius.  Ccrlainlv  it  is  true  that  no  form  of  insanity  ex- 
ists in  which  there  is  not  modified  responsibility.  Not 
only  does  the  insane  man  reason  from  wrong  data,  but 
the"  power  to  see  tilings  in  their  proper  relationshipis 
impaired.  His  mental  perspective  is  distorted.  The  in- 
ability to  make  rational  comparisons  and  to  exercise  the 
po\ve"r  of  choice  are  the  earliest  symptoms  of  mental  di.s- 
ea.se.  The  capacity  to  distinguish  right  from  wrong, 
either  in  the  abstract  or  in  any  particular  case,  is  not  lost 
until  the  in.sanity  is  far  advanced.  Such  loss  is  one  of 
the  later  manifestations  of  pronounced  functional  and 
organic  brain  disturbance.  To  state  arbitrarily,  there- 
fore, that  responsibility  depends  upon  a  knowledge  of 
right  and  wrong  is  decidedly  unscientific. 

The  theory  that  partial  insanity  necessarily  or  usually 
imjilies  responsibility  is  based  upon  fallacious  reasoning. 
One  error,  as  has  been  so  often  sfcited  by  alienists,  lies  in 
the  fact  tliat  partial  iusanit}'  is  not  so  limited  in  its  effect 
on  mental  operations  as  the  lay  mind  conceives  it  to  be. 
Limited  delusions  and  isolated  morbid  ideas  may  be  only 
a  small  portion  of  the  symptomatology.  They  are 
noticeable  phenomena,  but  must  not  be  con.sidered  to 
represent  all  that  is  morbid.  Because  the  insane  person 
manifests  only  one  or  two  delusions,  talks  coherently  and 
intelligently, "and  transacts  business  correctly,  it  does  not 
follow  that"  liis  mind  is  snund  on  all  other  relationships 
iiut.siile  the  one  or  two  prominent  delusions  tliat  he  may 
exhiliit.  Their  unfortunate  possessor  Is  usually  damaged 
in  all  the  higher  mental  processes,  .such  as  the  iudgmeut 
and  the  moral  perceptions,  and,  particularly,  in  the  ex- 
ercise of  the  will  power. 

While  apparently  sane  on  all  other  topics  and  able  to 
talk  connectedly  on  ever^'-day  matters  and  transact  his 
routine  business,  he  may  be  so  dominated  bj-  certain  pre- 
vailing ideas  as  to  be  wholly  unable  to  resist  certain  acts, 
because  in  his  own  disordered  mind  they  are  justified  by 
the  facts  in  his  individual  life.  These  are  the  insane  peo- 
ple who  are  most  dangerous.  It  is  not  the  turbulent 
maniac,  full  of  incoherence  and  noisy  destructiveucss, 
but  the  quiet  .secretive  paranoiac,  who  moves  around 
amongst  people  in  his  daily  avocations,  who  may  spread 
destruction  in  his  path. ' 

The  man  who  is,  as  the  lawyers  say,  "  partially  "  insane 
may  know  that  his  act  is  wrong  and  a  punishable  offence, 
but  in  his  disordered  reasoning  he  will  argue  that  the 
facts  justify  the  deed  and  it  will  be  impossible  to  con- 
vince iiim  to  the  contrary.  So  distorted  is  his  perception 
of  the  pro]ier  relations  of  things,  so  overwhelmingly  ex- 
aggerated is  his  own  morbid  egoism,  that  he  will  feel  im- 
pressed with  the  justice  and  absolute  necessity  of  his  act 


and  will  usually  assert  that,  when  others  know  all,  his 
conduct  will  be  sustained.  The  reasoning  of  the  par- 
tially insane  mind  is  nearly  always  utterly  inconsistent. 
But  the  laity  usually  commit  the  blunder  of  expecting 
and  insisting  that  the  partially  insane  mind  will  reason 
exactly  as  does  the  sane  mind. 

In  every  case  of  suspected  insanity  especial  effort 
should  be  made  to  ascertain  whether  the  criminal  act  is 
the  result  of  morbid  reasoning  or  is  the  product  of  men- 
tal disease.  If  the  act  is  the  outgrowth  of  disoi-dered 
reasoning,  if  the  man's  jtidgment  is  so  enfeebled  that  he 
cannot  properly  estimate  the  natural  relations  of  things, 
if  his  will  power  is  so  enfeebled  that  he  cannot  resist  the 
powerful  pressure  from  within  that  im]3cls  him  to  the 
deed,  then  the  act  may  be  said  to  be  the  product  of  his 
disease  and  is  not  criminal,  no  matter  how  clearly  he 
may  understand  the  nature  and  quality  of  the  act, 
whether  right  or  wrong  in  the  eyes  of  the  law,  or  how 
coherently  and  intelligently  he  may  converse  on  ordinary 
topics,  and  plan  and  effect  an  ingenious  escape  from  de- 
tection. 

The  ruling  of  Chief  Justice  Doe  in  the  famous  New- 
Hampshire  case  of  The  State  rs.  Pike  has  aeiiuired  an  in- 
ternational reputation  because  of  its  manifest  conformity 
with  clinical  and  pathological  facts.  Judge  Doe  decided 
that  there  is  no  legal  test  of  insanity:  each  case  must  be 
decided  on  its  own  merits.  The  basic  facts  are  that  in- 
sanity is  a  mental  disease:  the  product  of  mental  di.sease 
cannJit  be  a  crime ;  tests  of  mental  disease  are  matters 
of  fact,  and  whether  the  defendant  has  a  disease  and 
whether  his  act  is  the  product  of  that  disease  is  a  ques- 
tion of  fact  for  the  jury  to  consider. 

Memory. — Memory  like  will  is  not  an  individual  entity, 
a  specific  faculty  existing  by  itself.  There  is  organic 
memory  and  psychological  memory.  Organic  memory 
is  simply  the  organization  of  functional  activities  in  cer- 
tain neural  pathways.  Such  memory  is  subconscious. 
Psychological  memory  is  more  complex.  It  is  organic 
memory  plus  consciousness.  Every  activity  within  the 
lower  centres  that  is  associated  with  cell  activity  in  the 
higher  brain  is  undoubtedly  accompanied  by  a  registra- 
tion in  consciousness  which  will  be  fleeting  or  permanent 
according  to  the  intensity  and  diu'ationof  the  correspond- 
ing metabolism  in  the  supreme  centres. 

In  in.sanity  psychological  or  conscious  memory  will  be 
variously  affected.  In'the  acute  psychoses  the  function- 
ating of  those  higher  centres  that  are  identified  with 
mentality  anil  consciousness  may  be  so  intense  that  a 
rigid  recollection  of  all  that  has"  transpired  during  the 
illness  will  be  preserved  after  the  attack  is  over.  Or  dis- 
sociation of  cortical  areas  may  be  so  marked  that  little  or 
no  recollection  is  preserved.  In  all  those  mental  diseases 
in  which  the  structural  cell  integrity  of  the  higher  brain 
is  affected  memory  will  be  weakened  according  to  the 
extent  of  the  deterioration.  In  the  different  varieties 
of  dementia,  in  paresis,  in  senile  insanity  amnesia  is  a 
striking  symptom  and  in  its  progressive  increase  marks 
the  advaiicing  steps  of  the  disease  process.  In  senile 
dementia  particularly  is  the  retrograde  failure  of  memory 
noticeable.  In  this  disease  those  events  of  later  life 
which  have  received  the  briefest  organized  registration 
are  the  first  to  disappear  from  memory,  and  the  occur- 
rences and  associations  of  early  life  which  are  represented 
by  a  longer  and  more  complete  organic  registration  are 
the  last  to  disappear. 

Amnesia  characterizes  all  subconscious  states.  All 
diseased  conditions  associated  with  automatism  are  in- 
variably followed  by  an  almost  total  amnesia.  ^Post-epi- 
leptic automatism  or  the  so-called  epileptic  st(((e  affords  a 
good  illustration.  3Iany  crimes  have  been  committed  by 
epileptics  while  in  this  condition.  Undoubtedly  such 
individuals  at  the  time  of  committing  these  acts  are  sub- 
conscious, and  as  the  higher  brain  centres  have  no  partici- 
pation whatever  with  the  lower  levels  from  which  they 
are  temporarily  dissociated  no  registration  in  conscious- 
ness occurs  anil  there  is  no  psychological  memory  of  the 
act. 

In  actite  melancholia  cerebral  dissociation  occasionally 
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is  so  complfte,  functioual  activity  is  so  rigidly  restricted 
to  limited  cortical  areas  that  consciousness,  if  it  exists  at 
all,  exists  in  such  a  weak  form  tbat  amnesia  results.  The 
writer  recollects  one  ease  of  ineffectual  suicide  in  which 
tli«  jiatient  uuide  a  good  recovery  but  could  never  recall 
the  act.  In  another  case  of  melancholia  the  mother 
drowned  lier  only  daughter,  a  little  girl  to  -n-hnm  she  was 
passiciiiately  devoted,  told  some  oae  of  the  act  shortly 
after  its  performance,  and  then  sank  into  a  partially  stu- 
porose  state.  After  recovery  she  could  not  recall  the  oc- 
currence. Such  cases  are  especially  interesting,  as  they 
-seem  to  indicate  that  tliere  may  be  a  retroactive  amnesia. 
Events  are  fi^ebly  registered  in  consciousness,  partially 
recalled,  and  tlien  completely  obliterated  from  the  mind. 
These  casi-s  also  demonstrate  how  purjjosive  acts  may 
still  be  attended  with  amnesia.  As  Ribot  says;  "There 
is  no  contradiction  in  admitting  that  a  nervous  state, 
sutlicient  to  determine  certain  acts,  may  be  itLSufficieut  to 
awaken  consciousness  "     ("  Diseases  of  Memory,"  Ribot). 

The  Emotion's. — The  emotions  or  feelings  seem  to  be 
almost  a  jiart  of  ourselves  so  readily  are  they  elicited  by 
the  slightest  provocation.  When  analyzed  the  feelings 
are  found  to  arrange  themselves  in  two  large  classes: 
those  that  are  expansive  an<l  those  that  are  depressing. 
The  f(irmcr  are  the  basis  of  pleasure.  The  latter  underlie 
sadncs-s,  pain.  Among  the  sane  the  feelings  are  under 
the  control  of  the  individual  to  a  greater  or  less  extent. 
The  extent  of  the  control  depends  Utrgely  on  personal 
idiosyncrasy.  Among  normal  individuals  we  notice  the 
greatest  diversity  in  the  expression  of  the  feelings.  Some 
are  always  quiet  and  undemonstrative,  others  excitable, 
bounding  from  one  extreme  to  the  other.  The  former 
are  called  phlegmatic,  the  latter  emotional.  There  Is  a 
liapjiy  mean  difticult  of  definition,  yet  readily  recogniz- 
able. Excessive  emotionalism  implies  lack  of  equipoise 
and  such  persons  are  said  to  be  /lysterical,  implying  by 
that  term  feeble  self-control. 

Insanity  is  charactei-ized  by  weakened  inhibition.  The 
amotions  ai'c  emphasized,  and  the  patient  makes  few  and 
ineffectual  attemiits  tnward  restiaiuuig  their  expression. 
All  those  feelings  that  are  the  outgrowth  of  the  two  great 
classes  of  emotion,  pleasure  and  pain,  receive  constant 
expression  in  insanity.  Affection,  hate,  jealousy,  envy, 
revenge,  and  innumerable  feelings  are  exhibited  by  the 
insane,  and  attempts  at  suppression  and  concealment  are 
the  exception.  All  these  varying  emotions  are  intimately 
identified  with  action.  The  acts  of  the  insane  are  often 
instigated  by  the  overwhelming  and  uninhibited  stress  of 
the  emotions. 

Wliatever  opposes  individual  desire  is  painful,  and 
whatever  assists  the  accomplishment  of  our  ultimate  pur- 
poses is  pleasurable.  In  the  various  phases  of  insanity 
tlie  ego  is  depressed  or  exalted  by  the  character  of  the 
ideation.  The  maniacal  person  has  confidence  in  his  own 
su))eriority,  lie  is  sure  of  success,  schemes  cannot  arise 
too  nipidly  for  his  conipeteut  dispo.sal.  He  is  elated  and 
hopeful.  On  the  other  hand  tlie  melancholiac  has  lost  all 
hope.  His  cherisheil  plans  are  not  realized,  the  failure 
in  physical  health  and  strength  incapacitates  liim  for  sus- 
tained mental  and  manual  work  and  confinus  his  belief 
iu  his  own  ineomiK'tency.  In  the  maniacal  patient,  in 
the  early  stages  of  jiaresis  there  is  exaltation  of  the  ego; 
in  the  melancholiac  there  is  abasement  of  the  ego.  In  the 
paranoiac  there  may  he  feelings  of  depressioii^  but  for  a 
somewhat  different  reasonllian  in  thcMuelancholiac.  The 
paranoiac  lias  primarily  unbounded  egoism.  He  feels 
that  his  real  merit  is  not  recognized  and  that  his  plans  do 
not  meet  with  success  because  of  the  determined  and  ma- 
lignant opposition  of  those  wlio  are  jealous  of  his  fancied 
ability. 

This  imagined  opposition,  coupled  with  the  fact  of  non- 
success  and  non-reeogiiilion  by  the  world,  awakens  feel- 
ings of  intense  dispU-asure'  and  ])aiii.  15y  constant 
brooding  over  his  failure  in  life,  which  is  really  the  re- 
sult of  incompetency  and  not  of  unrecognized  merit,  his 
first  feelings  of  depression  are,  by  virtue  of  his  primary 
all-overpowering  egoism,  transferred  into  feelings  of 
suspicion,  then  of  hate,  fear,  and  desire  for  revenue.     So 


the  paranoiac,  who  begins  with  a  state  of  overweening 
egoism,  merges  into  depression,  passes  from  that  to  feel- 
ings of  suspicion,  then  to  fear,  and  tiually  to  the  bitterest 
sort  of  hatred.  In  this  latter  state  of  the  feelings  he  is 
ready  for  revenge.  Nothing  short  of  homicide  can  satisfy 
the  overwhelming  sense  of  injustice  with  width  he  feels 
he  has  been  treated.  Could  the  innermost  feelings  of 
such  men  as  Guiteau  and  Prendergast  be  dissected  and 
spread  before  us  for  ob.servatiou  the  network  of  mingled 
emotions  of  pride,  egoism,  hatred,  jealousy,  and  the  like 
would  be  a  revelation  and  go  far  toward  convincing  us 
that  such  unfortunate  creatures  are  in  a  maelstrom  of 
emotion  impelling  them  on  with  resistless  violence. 

Impulsions  (Iinpenitiee  Conceptions,  Fixed  and  Insis- 
tent Ideas,  Ob.se,')sion.'<). — Disturbances  of  the  will  and  the 
emotions  are  closely  related  to  the  not  uncommon  symp- 
tom of  impulsions  known  also  by  the  other  synonyms 
above  mentioned.  Ideas  obtrude  themselves  in  conscious- 
ness, meet  with  fjeble  or  absolutely  uo  resistance,  and  are 
then  reahzed  in  acts  which  are  as  varied  as  the  ideas  they 
represent.  Impulsiveness  characterizes  all  the  actsof  the 
insane,  may  even  be  a  striking  idiosyncrasy  of  some  sane 
individuals,  ilany  persons  of  ability  and  mental  integ- 
rity are  impelled  by  a  certain  inherent  quality  of  mind 
to  act  hastily  on  the  spur  of  the  moment  and  without  the 
thought,  delay,  and  retlection  that  are  as.sociated  with  a 
mature  judgment.  Children  are  notoriously  imjiulsive. 
They  seek  instantaneous  gratification  of  their  desires,  not 
always  with  due  regard  to  their  own  best  ultimate  inter- 
ests. Arrived  at  maturer  years,  however,  the  child  who 
develops  normally  exercises  reflection  and  judgment  and 
the  impulsive  action  of  an  earlier  period  yields  to  the  de- 
liberative and  conservative  coiuluct  of  adult  life. 

The  forms  of  insanity  in  which  dementia  is  not  far  ad- 
vanced are  characterized  by  au  im]iulsiveuess  and  a 
weakness  of  inhibition  that  is  as  striking  a  feature  as  are 
the  .similar  conditions  in  childhood.  Feeble  inhibition, 
imperfect  exercise  of  the  will  are  prominent  symptoms  of 
insanity,  and  l^lay  au  important  part  in  the  genesis  of 
imperative  conceptions.  Macpherson's  explanation  of 
the  pathology  of  obsessions  is  certainly  plausible.  Dis- 
sociated action  of  the  neurons  is  the  underlying  path- 
ological condition.  Certain  neuron  groups,  he  argues, 
for  some  reason  become  highly  resistive,  then  the  dis- 
charge of  currents  modified  by  these  particular  groups 
seeks  au  outlet  through  other,  though  limited,  channels. 
For  this  very  reason  the  discharge  is  all  the  more  intense, 
and  the  ofteuer  it  is  reiieatcd  through  the  newer  routes 
the  more  easy  and  iiersistent  does  its  manifestation  be- 
come. If  this  mechanical  explanation  is  correct,  it  is  easy 
to  understand  how  ideas  representing  the  limited  and  dis- 
sociated acticmof  certain  cortical  areas  are  projected  with 
great  violence  into  the  individual  consciousness.  The 
will  power  which  depends  upou  the  normal  associative 
action  of  all  the  neuron  groups  is  limited  or  so  reduced 
as  to  be  ineffectual,  and  the  ideas  acquire  an  intensity  and 
persistency  that  seek  immediate  gratification  in  approx- 
imate action.  Imiierative  ideas  are  accompanied  by 
marked  emotional  disturbance  which  intensifies  their  per- 
.sistency.  The  startling  abruptness,  the  utter  irrelevancy, 
the  entire  absence  of  any  rational  cause  for  the  existence 
of  these  insistent  ideas  are  clinical  evidence  of  their  me- 
chanical origin  in  neuron  dissociation. 

However  we  may  explain  the  mechanical  origin  of 
imperative  conceptions  it  is  a  fact  that  they  are  of  very 
frequent  occurrence  among  the  clironic  insane,  especially 
in  the  hereditary  and  degenerative  types.  In  nearly 
every  instance  they  are  associated  with  a  weakening  of 
the  will  power.  However  much  the  patient  may  desire 
to  banish  these  ideas  from  his  mind  he  is  utterly  unable 
to  do  SLi,  and  usually  is  coiupelled  against  his  Avili  to  yield 
to  the  appioiu'iate  action  which  tliey  so  insistently  de- 
maud.  Such  impulsive  acts  are  innumerable,  and  as 
varied  as  thought  itself. 

At  one  time  it  was  the  fashion  to  classify  insanity  into 
groups  according  to  the  character  of  the  imperative  con- 
ception. There  were  misophobia,  folic  du  doute,  klep- 
tomania,   pyromania,   and    many   other  species.      Such 
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a  classification  by  sj-mptoms  is  extremel)-  confusing. 
Every  new  obsession  becomes  a  new  species  of  insanity, 
and  when  occurring  in  the  same  person  necessitates  a 
cliange  of  diagnosis,  while  in  reality  the  underlying  dis- 
ease process  in  all  such  cases  is  the  same.  While  impul- 
siveness, emotionalism,  weakening  of  the  ■will  power  are 
all  prominent  features  in  the  symptomatology  of  insanity, 
ob.sessions  undoubtedly  icpresent  a  siiecitie  pathological 
process.  They  arise  subconsciously,  have  no  a.ssociativo 
relationship  w'itli  other  ideas,  enter  the  (himain  of  con- 
sciousness unbidden,  awaken  the  most  positive  emotions, 
and  finally  by  their  very  persistency  compel  their  realiza- 
tion in  co'ndiict  against  every  possible  effort  of  the  will. 
Individuals  with  a  vicious  heredity,  those  who  possess  a 
neurotic  constitution  as  the  result  of  either  direct  lieredity 
or  some  degenerative  process,  the  hysterical  and  the  neu- 
rasthenic, are  favoiable  subjects  for  tlie  development  of 
obsessions.  Such  individuals  oftentimes  realize  the  ab- 
surdity and  even  the  moral  obliquitj'  of  tlie  impulsion, 
but  seem  powerless  to  resist  its  domination.  Sometimes 
it  is  an  impulse  to  repeat  a  certain  word  or  phrase,  again 
to  touch  certain  objects  with  the  hand  or  foot,  or  it  may 
even  lie  an  overwhelming  impulse  to  homicide  or  suicide. 
The  ])atient  may  be  startled  and  frightened  at  the  tuie.x- 
pected  suddenness  of  a  conception  which  seems  thrust 
u|inii  his  consciousness  without  reason  and  without  his 
bidding;  it  may  be  an  idea  against  which  his  whole 
moral  nature  niay  rebel.  Quite  frequently  such  persons 
realize  their  helplessness  and  beg  to  be  restrained  before 
they  yield  and  commit  some  act  fraught  with  danger  to 
themselves  or  others.  The  imderlying  disease  process  in 
all  such  eases  is  serious.  The  prognosis  is  grave,  for  the 
symptom  is  usually  the  expression  of  a  degenerative  con- 
dition. So  frequently  are  ob.sessions  met  with  in  the 
liereditarily  neurotic  temperament  that  they  are  often 
regarded  as  psychic  stigmata  of  degeneracy. 

Inqmlsions  may  be  ot  great  medico-legal  importance. 
Occurring  as  they  often  do  in  those  who  are  intellectually 
coherent  and  intelligent,  it  is  difficult  for  one  not  famil- 
iar with  tlieir  origin  and  development  to  realize  their 
arbitrary  invohuitary  character.  JIany  obsessions  are 
wholly  "harmless,  such  as  the  fear  of  ctrntamination,  the 
touching  of  objects,  the  doubting  mania;  but  others  lead 
to  the  perpetration  of  criminal  acts,  such  as  the  impulse 
to  steal,  to  set  fire  to  property,  even  to  suicide  and  homi- 
cide. Svhile  purely  impulsive  insanity  as  a  defence  for 
crime  should  be  investigated  with  the  utmost  care,  it  is 
well  to  remember  that  when  such  attacks  do  occur  in  in- 
dividuals possessing  neurotic  heredity  and  unstable  men- 
tality there  may  be  such  a  weakening  of  the  will  power 
as  to  render  them  quite  irresponsible  for  their  acts. 

Pehturk.vtions  .\nd  Perveksions  of  the  Mok.\t. 
Sense. — j\Iaudsley  calls  the  moral  sense  a  "function  of 
organization."  There  can  be  little  doubt  that  the  moral 
sense  is  the  accumulated  product  of  the  slow  acquisition 
of  ages  of  hitman  experience,  aided  by  hereditary  trans- 
niiss'ion.  Originating  in  the  remote  primeval  past  as  a 
utilitarian  expedient  for  the  welfare  of  families  and  tribes, 
this  sense  of  right  and  wrong  has  through  countless  cen- 
turies of  experience  and  religious  revelation  become  a 
thoroughly  organized  function.  From  being  the  product 
of  a  nivrrow  and  seltish  utilitarianism  the  moral  sense  is 
slowly  progressing  toward  a  higher,  more  imselfish,  al- 
truistic pliuie.  As  might  be  expected,  this  latest  and 
most  unstable  psychical  acquisition  is  one  of  the  lirst  to 
disintegrate  upon  the  appearance  of  either  functional  or 
structiu'al  disturbance  of  the  brain.  AVhatever  comes 
last  in  the  process  of  evolution  is  the  lirst  to  deteriorate 
in  the  retrograde  changes  of  devolution. 

Imperfection  of  the  moral  sense  appears  as  the  result 
of  congenital  deflciency,  or  it  may  be  the  product  of 
functional  or  organic  brain  disease  occurring  in  adult  life. 
Congenital  moral  defect  is  one  of  the  stigmata  of  degen- 
eracy. In  the  normal  individual  the  moral  facidty  does 
not  attain  to  its  full  growth  until  mature  years  are 
reached.  The  moral  development  of  the  individual  is  in 
a  way  an  epitome  of  its  development  in  tlie  race.  The 
child  is  selfish,  seeks  self-gratilication,  and  does  not  have 
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that  strong  regard  for  the  feelings  of  others  that  we  con- 
sider the  ideal  condition  of  later  years.  Even  in  the 
development  of  the  normal  child  much  depends  on  envi- 
ronment, teaching,  and  associates.  Given  a  good  liered- 
ity and  environment,  and  the  normal  child  very  early 
evinces  a  proper  regard  for  the  rights  of  others,  a  senti- 
ment of  right  and  wrong,  and  a  desire  to  reci|irocate  fa- 
vors. The  accianuluteil  ac(|uisitions  of  the  [last  are  not 
lost,  and  iu  the  psychical  de\elopment  of  the  normal  child 
the  moral  sense  soon  shows  the  advantages  of  good  birth 
and  training.  On  the  other  hand,  the  degenerate  child, 
the  offspring  of  neurotic  ancestry,  may  dLsclose  an  utter 
incapacity  tor  moral  development.  Such  children  are 
selfish,  have  no  regard  for  the  rights  and  feelings  of 
others,  oftentimes  delight  in  the  tortm-e  of  animals  or  the 
abuse  of  younger  and  feeljler  children  than  themselves. 
Arrived  at  mature  years  they  are  erotic,  oftentimes  yield 
to  beastly  sensuality,  and  are  naturally  crinnnal  by  in- 
stinct in  all  their  desires.  The  idiot  and  the  imbecile 
often  manifest  this  imperfection  of  the  moral  sense  which 
becomes  a  true  stigma  of  their  degeneracy.  Occasionally 
there  is  encountered  one  of  those  moral  monstrosities  in 
whom  there  is  a  bright,  keen  intellectual  development  but 
without  any  evidence  whatever  of  moral  sense.  Such 
individuals,  by  reason  of  tlieir  cunning,  their  ready  wit 
and  perception,  are  able  to  make  quite  a  fair  advance- 
ment in  life,  but  usually  sooner  or  later  their  vices  bring 
them  into  the  hands  of  the  law.  E.  H.  Rulloff  was  a  no- 
torious example  of  this  class.  Jesse  Pomeroy,  who  early 
disclosed  his  degeneracy  in  the  torturing  of  young  chil- 
dren, has  shown  quite  a  little  intellectual  capacity  with- 
out any  accompanying  mor.'d  sensibility. 

Turning  from  those  individuals  whose  moral  imperfec- 
tions are  the  stigmata  of  their  degeneracy,  we  may  glance 
at  those  whose  early  life  was  one  of  normal  development. 
When  such  persons  become  insane,  the  moral  sense  mani- 
fests some  change  at  an  earlj-  stage  of  the  disease.  In 
nearly  every  case  of  insanity  there  is  marked  displace- 
ment of  the  ego.  There  is  exaltation  or  abasement ;  self- 
concentration  is  a  prominent  symptom  in  acute  and 
chronic  insanity.  With  such  distortion  of  the  ego  there 
quite  naturally  follows  a  selfishness  that  h'adsthe  patient 
to  dwell  on  personal  feelings  and  ends  rather  than  on  the 
consideration  of  others.  Hence  it  follows  that  the  insane 
are  very  apt  to  disregard  the  feelings  of  those  who  are 
nearest  and  dearest  to  them,  the}'  often  become  suspicious 
and  abusive  of  those  who  have  given  them  no  reason  for 
offence.  Quite  frecinently  such  patients  will  commit  all 
sorts  of  depredations  on  the  rights  of  those  who  have  in- 
curred their  unreasonable  hatred.  So  far  lost  do  they  be- 
come to  a  sense  of  i-ight  and  wrong  that  they  may  even  take 
life  itself.  It  is  well  to  bear  in  mind,  however,  that 
knowledge  of  right  and  wrong  and  of  the  nature  and 
iiuality  of  a  criminal  act  may  be  retained  long  after  the 
will  power  to  refrain  from  committing  the  otl'ence  is  lost. 
Particularly  is  this  true  of  the  paranoiac  and  the  subjects 
of  systematized  delusional  insanit}-.  In  these  cases  the 
power  of  inhibition,  of  making  a  choice  between  two 
courses  of  action  in  which  the  feelings  are  strongly  en- 
listed, is  impaired  long  before  the  moral  judgment  is  de- 
stroyed. 

As  might  be  expect^'d,  the  in.sane  in  whom  there  is 
marked  structural  brain  impairment  show  striking  failure 
in  the  moral  sense.  This  is  especially  noticeable  in  pare- 
sis and  quite  frequently  in  senile  and  secnudary  demen- 
tia. Quite  often  moral  lapses  in  individuals,  who  have 
lived  blameless  and  correct  lives  in  the'  past,  are  the 
only  evidence  of  incipient  brain  degeneration.  A  weak- 
ening of  the  moral  sense  is  not  uncommonly  .seen  in 
the  exhilarated  phase  of  alternating  insanity,  or  in  at- 
tacks of  recurrent  mania.  Sometimes  patients,  during 
the  intervals  between  the  attacks,  are  exemplary  in  every 
way,  but  with  the  beginning  of  the  excitement  and  before 
it  is  even  noticeable  they  become  erotic  and  so  lose  their 
moral  perception  as  to  gratify  their  passion.  Upon 
recovery  such  lapses  from  virtue  give  them  the  keenest 
feeling  of  shame  and  remorse.  In  one  case  in  the  writer's 
experience,  in  a  young  woman,  this  was  the  only  evidence 
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of  iusanity  for  years.  Her  cODcluct  was  so  shameless  that 
iu  slieer  liesiicratioii  her  people  had  her  committed  to  a 
hosjiital  for  the  iusane.  For  two  years  it  was  a  question 
whether  restraint  was  lesal.  so  clear  were  heriutellectua] 
faculties.  Tlie  jiatieut"  herself  continually  protested 
against  her  detention,  claiming  that  if  she  chose  to  lire  a 
fast  life  it  was  her  own  alfair  and  no  one  else  had  any 
risrht  to  deprive  her  of  liberty  for  that  reason.  In  about 
two  years  from  the  date  of  her  admission  slie  developed 
disturlianee  in  the  intellectual  spliere,  becoming  incohe- 
rent, destructive,  and  noisy.  From  that  time  she  has 
averaged  attaelis  of  intellectual  confusion  once  a  year. 
In  the-  interim  between  the  attacks  she  seems  perfectly 
well.  The  failure  of  the  moral  sense  alone  at  one  time, 
of  the  intellectual  faculties  at  another,  and  the  frequent 
association  of  defects  in  both  the  moral  and  intellectual 
si)heres  on  still  other  occasions  in  the  same  person  are 
evidences  of  tlie  imity  of  mind  and  its  dependence  on 
cerebral  cell  integrity. 

Disti:rb.\xck  of"  Consciouskess,  Altek.\tions  of 
Persox.\i.itv. — Consciousness  and  the  personality  are 
physiologically  closely  related.  Consciousness  is  that 
state  l)y  which"  the  ego"  is  made  aware  of  present  and  past 
sensiitions  and  impressions.  It  is  constantly  changing, 
being  modified  by  the  countless  sensations  and  psychic 
impressions  that  are  continually  flowing  in  upon  the  in- 
dividual mind.  By  a  certain  voluntary  selective  power, 
that  is  the  inexjjlicable  possession  of  every  normal  indi- 
vidual, conscio\isncss  can  be  directed  in  this  or  that 
direction.  Irrelevant  trains  of  thought  can  be  excluded 
and  only  those  conducive  to  a  certain  desired  end  retained 
iu  consciousness.  This  is  the  power  of  attention  .so  essen- 
tial to  success  in  life  and  so  characteristic  of  a  sound  and 
health}'  mind.  The  ego,  the  personality  that  is  the  es- 
sential part  of  ourselves,  that  part  that  each  one  recog- 
nizes as  his  own  most  characteristic  self,  and  Ihal  every 
one  else  associates  with  this  or  that  individual  and  with 
no  other  person,  this  ego  is  the  complex  resultant  of  all 
present  and  jiast  sensations,  impressions,  and  experiences 
which  is  recognized  by  consciousness.  Self-consciousness 
is  that  power  by  which  we  recognize  our  own  immediate 
existence  here  and  now  and 'identify  it  with  the  same  in- 
dividual existence  which  lias  passed  through  definite  ex- 
periences and  associations  in  the  past.  Consciousness  is 
the  grand  inheritance  of  animal  life  and  serves  to  distin- 
guish it  from  plant  life.  The  dawning  of  con.sciousness 
is,  as  John  Fiske  says,  "one  of  the  most  wonderful  mo- 
ments in  the  history  of  creation,  the  foreshadowing  of  the 
true  life  of  the  soul  "  (John  Fiske,  "  Destiny  of  Man  "). 

Consciousness,  the  powerof  voluntary  conscious  atten- 
tion, and  the  personality  have  a  close  physiological  rela- 
tionship, and  for  their  normal  expression  depend  on  the 
integrity  nf  the  neurons.  Slight  pathcihigieal  disturbance 
of  tlie  neurons  leads  to  weakening  of  the  piiwer  of  volun- 
tary conscious  attention  as  well  as  to  alterations  of  per- 
sonality. Graver  afl'ections  of  the  neurons  may  lead  to 
actual  inlerrui>tions  of  consciousness,  to  suspension  of  the 
normal  personality  with  substitution  of  automatism,  and 
to  a  mo(iified  |)ersonality  so  unlike  the  original  normal  self 
that  it  has  bei'ii  called  a  .secondary  or  subconscious  per- 
sonality. Consciousness  is  wholly  suspended,  in  sleep,  by 
the  intluence  of  drugs,  liy  traumatism,  by  epilepsy  and 
other  conditions.  It  is  partially  suspended"  or  interrupted 
by  the  functional  or  organic  lirain  disturbance  accom- 
panying insanity. 

One  of  the  earliest  symptoms  of  insanity  is  a  weaken- 
ing of  the  power  of  conscious  attention.  The  patient  is 
unable  to  inhibit  irrelevant  trains  of  thought.  He  neg- 
lects his  daily  ailvocatiiins,  fritters  away  bis  time  on  need- 
less work,  or  remains  so  self-centred  as  entirely  to  omit 
the  demands  of  the  liour.  Oftentimes  imperfectly  per- 
formed work  and  neglect  of  necessary  details  aie  flie  tirst 
evidences  of  mental  alienation.  As  the  mental  disturb- 
ance progresses  the  change  in  the  personality  increases, 
Kelatives  first  and  accpiaintances  later  realize  a  cliange  in 
the  individual.  They  say  he  is  not  the  same.  He  lie- 
comes  another  and  a  dille'rent  person.  He  does  not  look 
at  things  in  the  .same  way,  he  cannot  be  depended  upon 


to  react  as  formerly  to  similar  influences.  It  is  not  al- 
ways an  easy  matter  to  define  the  e.xact  change.  There- 
may  be  irritability,  impulsiveness,  or  hesitation,  incapac- 
ity. Among  the  sj-mpfoins  of  dementia  nothing  is  more 
noticeable  than  this  gradual  reduction  of  the  jiersouality 
to  a  simpler  entity.  In  this  retrograde  metamorphosis 
consciousness  loses  its  definiteness  and  in  the  last  stages, 
of  the  disease  becomes  all  but  extinct,  leaving  a  mere 
subconscious,  vegetative  existence. 

Disturbances  and  temporary  suspensions  of  conscious- 
ness with  alterations  of  personality  occur  at  times.  Such 
cases  deserve  most  careful  study  not  only  for  their  medi- 
co-legal importance,  but  for  the  reason  that  they  may 
throw  much  liglit  mi  the  nature  of  consciousness  and  its 
association  witli  memory  and  the  formation  of  the  normal 
ego.  Consciousness  may  graduallj'  fade  away  and  lose 
itself  at  last  in  a  state  of  subconsciousness  in  which  autom- 
atism is  the  chief  characteristic.  This  condition  is  often 
noticeable  in  post-epileptic  states,  in  hj'steria,  iu  somnam- 
bulism, in  tlie  confused  state  following  the  toxic  effects- 
of  alcohol,  and  eiccasionally  succeeds  profound  nervous, 
and  mental  shock,  or  accompanies  the  acute  functional 
psychoses.  Such  conditions  are  recovered  from  but  leave 
no  recollection  behind  them.  During  the  period  the  in- 
dividual may  have  performed  manj'  complicated  and  at 
times  apparently  purposive  acts,  but  on  recovery  has  no- 
remembrance  of  what  he  has  done.  The  period  is  an 
utter  blank  to  him.  "While  in  this  subconscious  state 
persons  have  been  known  to  leave  their  liomes,  travel  to 
remote  places,  and  live  another  life,  awakening  to  their 
normal  consciousness  to  find  themselves  in  a  new  and  un- 
familiar locality  with  no  realization  of  where  they  are  oi" 
how  they  came  to  be  there.  These  phenomena  deserve 
further  consideration. 

The  disparity  between  the  s])heres  of  mind  and  matter 
is  so  great  that  we  continually  forget  that  there  is  a  most 
intimate  connection  between  the  two.  This  connection 
is,  however,  so  subtle  and  elusive  as  to  confuse  and  per- 
plex our  studies.  It  is  only  when  we  are  confronted 
with  some  strange  and  very  unusual  psychosis,  sucli 
as  hj'pnotic  trance,  transitory  amnesic  trenz}'  and  the 
like,  that  we  realize  the  close  relationship  between  func- 
tional activity  of  the  material  mechanism  and  psychic- 
phenomena. 

What  is  the  physical  basis  of  consciousness,  the  ob  icur- 
ing  of  which  [days  so  prominent  a  part  in  these  psycho- 
ses? Kecent  phj'siological  research  localizes  "conscious 
processes  in  the  cerebral  cortex,  within  which  the  sensory 
tracts  end  and  the  motor  begin."  Dr.  Jakob  also  says  in 
this  same  connection :  "  Above  the  reflex  arc  which  is  con- 
stituted from  tlie  two  peripheral  neurons  there  is,  as  it 
were,  a  second  arc,  which  is  made  up  of  the  central  motor 
and  sensory  neurons  together  with  their  connecting  path- 
way's in  the  cerebral  cortex.  The  latter  serves  for  the 
conduction  from  a  conscious  sensation  to  a  voliuifarily 
innervated  movement,  that  is,  for  the  act  of  the  will." 
Unquestionably  the  "cortex  is  the  sole  organ  of  con- 
sciousness in  man." 

This  being  the  anatomical  substratum  of  consciousness, 
what  are  the  physiological  conditions  that  underlie  its 
manifestations?  Full,  complete  consciousness  presup- 
poses functional  integrity  of  the  cerebral  cortex.  If  this, 
continuity  and  integrity  of  functions  lie  interfered  with 
there  is  "very  likely  to  result  what  Janet  has  called  "a 
contraction  of  the  field  of  consciousness."  This  may 
amount  to  almost  complete  obscuration,  or  even  lead  to 
alteration  of  the  personality.  In  this  way  Binet  has  said 
that  hysterical  anesthesia  is  really  anresthesia  from  "  lack 
of  consciousness." 

It  is  even  possible  for  normal  consciousness  to  be  sub- 
merged and  dominated,  as  it  were,  by  a  suliconscious  con- 
dition. This  subconscious  condition  with  its  power  to 
initiate  motor  processes  evidently  has  an  existence  and  a 
memory  of  its  own,  for  it  has  been  successfully  recalled 
by  hypnotic  suggestion,  and  thus  demonstrated  to  have 
had  ati  existence  when  the  normal  consciousness  was  sus- 
pended. Integrity  of  action  within  the  cerebral  cortex 
is  thus  extremely  essential  to  normal  consciousness.     This 
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Insanity* 
Insanity. 


is  in  accordance  with  the  teaching  of  psyeholngy.  Pro- 
fessor James  says;  "We  see  that  the  mind  is  at  every 
stage  a  tlieatre  of  simultaneous  possihilities.  Conscious- 
ness consists  in  the  comparison  of  these  with  eacli  other, 
the  selection  of  some,  and  the  suppression  of  the  rest 
hy  the  reinforcing  and  inhibiting  agency  of  attention." 
Siich  comparison",  selection,  reinforcing,  and  inhibition 
must  have  their  organic  substratum  in  the  countless  con- 
necting neural  pathways  of  the  cerebral  cortex.  Normal 
consciousness  depends  upon  an  associative  action  of  these 
various  neural  pathways.  Consciousness  will  be  ob- 
scured when  there  is  defective  associative  action.  Dis- 
sociation is  the  chief  pathological  factor  in  all  long- 
continued  insanity.  Hence  reductions  of  the  normal 
consciousness  are  a  prominent  feature  in  the  symptoma- 
tology of  all  advanced  insanity. 

n.  Physical  Symptoms. 

The  physical  symptomatology  of  insanit}'  may  be 
studied  under  the  following  heads; 

1.  Congenital  physical  malformations. — the  physical 
stigmata  of  degeneracy. 

•2.  Disturbance  of  function  in  the  organs  of  special 
sense, — the  eye,  ear,  nerves  of  touch,  etc. 

3.  Disorders  of  vital  function, — sleep,  body  weight, 
temperature,  respiration,  circulation,  blood  changes,  se- 
cretions from  glandular  organs  such  as  sweat  glands, 
salivary  glands  and  kidneys,  general  nutrition. 

4.  Disturbance  of  motility,  including  exaggerated  and 
diminished  reflexes,  as  well  as  those  voluntary  and  invol- 
untary muscular  movements  that  are  concerned  in  facial 
expression  and  those  motorial  activities  that  lead  to  the 
countless  postures,  attitudes,  and  automatic  movements 
that  form  so  characteristic  a  feature  in  the  symptonuxtol- 
ogy  of  insanity. 

i.  Various  physical  malformations  may  occur  in  the 
different  portion's  of  the  body.  The  most  striking  are 
those  affecting  the  sutures  of  the  skull.  There  are  no 
deformities  tluit  are  pathognomonic  of  insanity.  The 
lower  the  type  of  degeneracy-  the  more  pronounced  the 
departure  from  the  normal.  Asymmetr}'  of  the  cranivun 
and  of  the  face  is  a  striking  feature  in  low-grade  imbeciles 
and  idiots.  Arrest  of  development  of  the  brain  leads  to 
a  microcephalic  skull.  Early  ossification  of  the  sutures 
may  cause  a  distorted  cranium  as  seen  in  the  keel-shaped, 
sugar-loaf  shaped,  and  kidney-shaped  heads  of  certain 
degenerates.  Unequal  development  of  the  orbital  cavi- 
ties, and  excessive  or  atrophied  growth  of  the  jaws  are 
asymmetrical  types  quite  frequent  in  persons  of  degener- 
ate inheritance.  The  hard  palate  is  variously  affected, 
and  usually  it  is  thought  that  the  high-vaulted,  gothic- 
archeii,  and  saddle-shaped  palates  are  a  mark  of  inferi- 
ority. Such  palates  are  supposed  to  represent  a  retarded 
development  t)f  the  brain  in  the  parietal  region,  resulting 
in  a  coming  together  of  the  alveolar  bodies  and  a  corre- 
sponding encroachment  on  brain  growth. 

In  the  special-sense  organs  anomalies  of  the  ear  and 
hearing  are  noticeable.  Among  the  insane  we  find  asym- 
metrical ears,  large,  atrophied,  pointed,  or  flat.  In  the 
degenerate  insane  and  criminals  the  ears  often  project 
from  the  skull  almost  at  right  angles  and  present  a  strik- 
ing apjiearance  when  viewed  from  either  front  or  behind. 
Double  or  imilateral  deafness  is  not  unfrequently  met 
with  as  an  hereditary  defect. 

The  eyelids  are  not  unfrequently  deformed  in  those  of 
degenerate  stock.  A  short  upper  eyelid  leads  to  exposure 
'  of  the  sclerotic.  A  thickening  of  the  ej-elid  over  the  in- 
ner eanthus  gives  a  peculiar  Asiatic  expression  to  the  eye 
and  has  led  to  the  name  Jlongolian  idiot. 

Among  other  physical  stigmata  may  be  mentioned 
scarcity  or  abiuidance  of  hair,  especially  in  unusual  situ- 
ations in  either  sex.  In  many  insane  women  of  the 
chnuiic  and  incurable  class  there  occurs  quite  a  heav_y 
growth  of  hair  on  the  chin  and  upper  lip,  and  sometimes 
masculinity  of  voice  is  present. 

The  above-mentioned  stigmata  are  not  found  in  the 
acute  curable  insane,  the_y  are  the   physical  nuuks  of  a 


congenital  degeneracy  that  is  usually  associated  with 
criminality  and  imbecility. 

2,  Disturbance  of  function  in  the  organs  of  special 
sense  jdays  an  important  part  in  the  symptomatologj'  of 
insanity.  Cutaneous  sensibilitj-  is  very  frequently  af- 
fected. At  times  there  is  hypera?sthesia.  again  ana'Sthe- 
sia  or  para-sthesia.  Regis  calls  attention  to  the  fact  that 
an  important  distinction  must  be  made.  He  says;  "It  is 
not  usually  the  tactile  sensibility,  strictly  speaking,  that 
is  modified;  that  which  gives  us  notions  of  form,  direc- 
tion, consistence,  ])osition  and  resistance  of  objects,  that 
is  commonly  intact.  What  is  impaired  is  the  .sensibility 
to  physical  agents,  heat,  pain"  (E.  Regis,  "Practical 
Manual  of  ^lental  Medicine  ").  In  many  cases  a  morbid 
sensation  is  purely  central.  A  .sense  conception,  originat- 
ing within,  is  by  its  very  intensity  juojected  outward  and 
referred  to  its  proper  peripheral  locality;  it  is  then  an 
hallucination.  Such  is  the  force  of  morbid  ideation  that 
no  amount  of  argument  can  dispel  the  imagined  sensa- 
tion. In  a  large  number  of  cases  there  is  undoubtedly  a 
pathological  disturbance  of  the  sensory  nerves  of  touch 
in  different  portions  of  the  extremities.  These  are  often- 
times wrongly  conceived  or  interpreted  b_y  the  mind,  are 
very  likely  modified  by  the  prevailing  ideas  and  emotions, 
and  so  become  the  illusory  basisof  a  delusion.  Imperfect 
circulation  in  the  periphery  may  lead  to  a  sense  of  formi- 
cation, of  heat  or  cold,  and  such  jicrverted  sensations  may 
be  misconstrued  by  the  mind  to  mean  electrical  shocks 
from  invisible  batteries. 

The  hysterical  often  have  most  striking  disturbances 
of  tegumental  sensation.  Local  anasthesias  and  hyper- 
ai'Sthesias  play  a  very  prominent  part  in  the  symptoma- 
tology of  hysteria.  Among  the  insane  nothing  is  more 
remarkable  "than  the  analgesia  that  occurs  in  many  cases 
of  acute  functional  insanity,  and  in  nearly  every  ease,  to 
a  greater  or  less  degree,  of  dementia  secondary  to  struc- 
tm'al  brain  disease.  In  acute  mania  and  melancholia 
there  is  oftentimes  the  greatest  insensibility  to  heat  and 
cold.  In  the  depressed  stage  oi  dementin  2)nK-f>.r  the  pa- 
tients are  profoundly  insensible  to  what  would,  under 
normal  conditions,  occasion  the  most  exquisite  pain. 
Patients  imder  these  conditions  often  mutilate  tliemselvcs 
with  ligations,  with  scissors,  needles,  and  with  hot  sub- 
stances and  apparently  experience  little  if  any  real  pain. 
Among  demented  patients  there  is  very  little  sensibility 
to  heat  or  cold.  Such  patients  must  be  carefully  guarded 
against  extremes  of  heat  and  cold  in  the  weather,  against 
scalding  in  bathtubs,  for,  owing  to  their  universal  anal- 
gesia, tJhey  are  unable  to  protect  themselves. 

Disturbance  of  taste  not  unfrequently  occurs  in  cases 
of  systematized  delusional  insanity,  and  esjiecially  in  jia- 
tients  suffering  from  acute  melancholia.  The  obstinate 
constipation  and  toxa?mia  following  imperfect  intestinal 
digestion  may  lead  to  the  foul  or  bitter  taste  in  the  mouth 
which  is  wrongly  interpreted  by  the  mind,  but  it  is  al.so 
supposable  that  sensations  are  imperfectly  received  at  the 
peripheral  terminations  of  the  gustatory  nerve  and  ir- 
regularly conducted  to  the  brain.  These  perversions  of 
function  are  quite  probably  the  source  of  many  of  the 
hallucinations  of  the  chronic  insane. 

The  olfactoiy  sense  is  often  exalted  or  deju-essed.  and 
its  perversions  "are,  as  in  the  functional  disturbance'  of  tlie 
other  senses,  the  starting-point  of  hallucinations  and  illu- 
sions. The  special  .senses  of  hearing  and  vision  arc  ])cr- 
haps  more  frequently  disturbed  than  any  of  the  others. 
In  acute  mania  there  is  exaltation  of  functional  activity 
in  these  special-sense  organs.  In  melancholia  there  may 
be  perversion  of  function  and  illusions  as  a  residt.  It  is 
not  unlikely  that  the  varying  blood  pressure  in  the  f  imc- 
tional  psychoses  may  have  much  to  do  with  these  perver- 
sions. The  disturbances  of  sight  and  hearing  soon  sub- 
side upon  either  the  removal  of  the  toxin  from  the 
circulation  if  it  is  a  case  of  toxajmia  or  upon  the  return 
of  the  blood  pressure  to  normal  conditions  during  con- 
valescence. 

3.  Among  the  disorders  of  vital  function  in  the  insane 
none  holds  a  more  conspicuous  place  than  insomnia.  One 
of  the  earliest  premonitory  synqitoms  of  the  acute  fmic- 
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tional  psychoses  is  sleeplessness.  Before  the  attack  is 
actually  lU'clarod  the  patient  usually  passes  clays  and 
occasionally  weeks  of  insomnia.     Sometimes  worriment 


Fig.  2816.— Case  XXXIII.  Acute  Suicidal  Melanebolia.  Taken  at 
height  of  attack.  Trophic  alterations,  ocular  divergence,  and  self- 
absorption  well  marked.     (From  photograph  taken  by  author.) 

over  real  troubles,  tinancial,  domestic,  or  othei-wise; 
again  excessive  and  protracted  mental  work  induces  such 
a  state  of  cerebral  activity  that  the  individual  becomes 

unable  to  inhibit  special 
Hues  of  thoujrht  on  which 
he  is  engaged  and  his  nor- 
mal measure  of  sleep  is 
reduced  fully  one-half  or 
one-third.  This  serious 
interruption  of  a  neces- 
sary phj'siological  process 
leads  to  a  dangerous  in- 
crease of  tissue  waste 
with  imperfect  repair. 
The  insomnia  thus  ac- 
quired continues  after  the 
mentality  is  impaired,  and 
becomes  one  of  the  most 
serious  svmptoms  which 
the  physician  is  called 
upon  to  treat.  Retiii'n 
of  normal  sleep  after  a 
long  period  of  wakeful- 
ness is  one  of  the  most 
favorable  indications  of 
returning  convalescence. 
After  ])rolonged  insomnia 
associated  with  mania  or 
melancholia,  beginning  re- 
covery is  ushered  in  with 
deep  sleej)  of  many  hours'  duration. 

The  toleration  of  insomnia  is  occasionally  quite  remark- 
able. Days  may  pass  with  only  a  fragmentary  sleep,^in 
all  aggregating  only  a  few  short  hours.  Subconscious 
states  usually  exhibit  few  signs  of  fatigue.  Von  Hart- 
mann  says;  "The  luiconsciotis  does  not  grow  weary;  but 
all  conscious  mental  activity  becomes  fatigued,"  Among 
the  chronic  insane  there  is  often  protracted  insomnia,  but 
usually  in  this  class  there  is  an  adjustment  as  well  as  a 
compensation.  Such  patients  may  remain  awake  and  in 
a  state  of  noisy  activity;  but,  after  twenty-four  or  forty- 
eight  hours,  they  sleep  soundly  for  several  hours  aiid 
awake  refreshed  to  renew  their  excitement  and  volubil- 
ity. These  cases  ai'c  exceedingly  ]irone  to  remain  awake 
nights  and  sleep  days,  much  to  the  discomfort  of  their  as- 
sociates.    As  a  rule  the  chrcjnic  insane  are  good  sleepers, 


Fig.  2817.— (aSB  XXXIII.  Taken 
Ave  months  later.  ('(tnval- 
escence  established.  Healthy 
ideation  and  restoration  of  physi- 
cal healUi.  (From  photograph 
taken  by  author.) 


and  the  wards  of  a  hospital  in  which  these  patients  are 
located  are  as  quiet  as  any  private  house. 

A  reduced  body  weight  previous  to  and  during  the  ac- 
tive stage  of  the  acute  psychoses,  and  a  gradual  retui'n  to 
noriualor  supernormal  weight  during  convalescence  are 
matters  of  common  observation  in  hospittils  for  the  in- 
sane. Every  well-regulated  institution  pays  very  close 
attention  to  its  dietary,  and  records  from  time  to  tint.- 
the  weights  of  its  patients.  As  a  rule  there  is  marked 
loss  of  tlesh  in  the  early  stages  of  melancholia.  Capri 
cious  and  irregular  eating,  imperfect  assimilation  with 
scanty  repair  of  tissue  waste  characterize  all  tlicse  cases. 
They  look  thin  and  .sallow,  their  clothes  hang  rather  than 
fit  their  bodies,  their  eyes  look  hollow  and  their  cheeks 
and  necks  often  wear  a  painfully  cadaverous  expression 
owing  to  the  ilisappearance  of  fat  fi'om  the  subcutaneous 
cellular  tissue.  One  of  the  chief  olijects  of  treatment  is 
to  secure  regular  anil  thorough  nutritiim  with  an  easily 
digested  and  assimilable  diet.    If  necessary,  tube  feeding 

and  lavage  of  the  stom 
ach  are  prescribed  in 
ortler  that  nutrition  may 
be  promoted.  During 
treatment  it  is  the  cus- 
tom in  mo.st  institutions 
resiularly  to  weigh  such 
patients,  for  a  progress- 
ive increase  in  weight 
is  a  pretty  stu-c  iudica- 
tiiin  that  improveiuent 
is  at  baud.  (For  illus- 
tratiim  note  tlie  marked 
change  in  Case 
XXXIII.,  Fig.  2816,  at 
the  lieight  of  the  at- 
tack, and  Fig.  2817,  at 
time  of  convalescence.) 
The  same  observation 
Mpplies  to  cases  of  acute 
mania,  though  not  with 
the  same  constancy  as  in 
melancholia  (see  Case 
XLIL.Fig.  2818,  during 
active  stage  and  Fig. 
2819  at  time  of  recovery). 
In  mild  mania  nutrition 
is  often  \'er}'  good  and 
the  boily  weight  but 
little  changed  from  the  normal.  In  extreme  maniacal 
agitation,  however,  there  is  often  great  reduction  in  the 
body  weight,  and  in  typhomania  emaciation  is  extreme. 

Among  the  ciironic  in- 
.saue  and  tlie  demented 
there  is  quite  frequently 
a  state  of  good  nutri- 
tion and  increased  body 
weight.  After  the  first 
and  active  stage  of  jiaresis 
thei'e  is  apt  to  occur  a 
period  of  liearty  eating 
with  good  digestion  and 
assimihition  and  a  re- 
markable increase  in 
weight,  followed  still 
later  in  the  third  stage 
by  failure  of  assimila- 
tion and  reduced  weight. 
In  altei'nating  insanity 
there  ai'e  reduced  weight 
dtu'ing  the  depressed  stage 
and  return  to  normal  or 
excessive  weight  during 
the  active  stage.  During 
the  depressed  period  there 
seems  to  occur  a  slowing 
of  all  the  vital  processes,  ntitrition  among  the  rest,  while 
in  the  active  stage  there  is  an  awakening  of  all  the  func- 
tions, improvecl  digestion  and  assimilation  seeming  to  be 
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FIG.  2818.— rase  XI, II. 
Mania.  Taken  iliirln^^acli 
Morbid iinicrvat inn.  iinpiii 
tions,  neglect  i)f  personal  appear- 
ance. (From  photograph  taken 
by  author.) 


Fifi.  2819.— Case  XLII.  Taken  at 
time  of  recovery.  (From  plioto- 
grai)h  taken  by  author.) 


52 


REFERENCE  HANDBOOK  OF  THE  IVIEDICAL  SCIENCES. 


Insanity. 
Insanity* 


an  expression  of  the  increased  metabolism.  Of  so  much 
importance  is  this  matter  of  body  weiglit  considered  that 
it  is  customary  in  hospitals  for  the  insane  to  record  on  a 
clinical  chart." by  a  rising  and  falling  scale,  the  increase 
or  decrease  of  weight. 

The  temperature^  in  insanity  is  not  markedly  increased. 
In  some  attacks  of  acute  mania  there  is  slight  elevation 
of  not  usually  over  101°  or  102=  F.,  at  most.  In  mel- 
ancl'.olia  and  in  danentia  jmeoM-  there  is  not  only  no  ele- 
vatimi.  but  the  ti-nipi'rature  may  be  subnormal.  In  the 
large  number  of  the  chronic  insane  there  is  absolutely  no 
change  whatever.  In  paresis  and  in  cases  of  structural 
braindetenoration  there  may  be  i-emarkably  high  eleva- 
tions of  temperature  following  attacks  of  embolism,  and 
serous  or  hemorrhagic  effusion.  Occasionally  in  these 
cases  the  temperature  will  range  from  104°  P.  to  even 
107°  F.  Such  unusual  elevations  are  of  serious  import 
and  indicate  a  grave  prognosis. 

The  respiration  is  not  seriously  disturbed  in  insanity. 
In  mania  there  is  little  alteration.  In  melancholia  there 
is  apt  to  be  a  slower  respiration  with  shallow  inspiration, 
but  nothing  that  can  be  regarded  as  especially  patliog- 
nomonic.  In  cases  of  dementia  secondary  to  emljolism 
or  to  an  attack  of  cerebral  apoplexy  there  may  occiu-  a 
characteristic  Cheyne-Stokes  respiration  with  tiie  rhyth- 
mical increase  of  respirator}-  movements  followed  by 
marked  decrease.  In  one  case  under  the  writer's  obser- 
vatiim  the  rhythmical  increase  in  the  respiration  was  ac- 
comijanied  by  a  cyclical  return  of  consciousness,  which 
soon  subsided  as  the  respiration  became  slower,  and  dur- 
ing the  period  of  cessation  the  ]Mtient  sank  into  imcon- 
sciousness.  This  rhythmical  elib  and  flow  of  the  vital 
forces  continued  for  some  days  before  death. 

The  force  and  fi'cquency  of  the  circidation  and  tlie 
blood  pressure  among  the  insane  have  received  careful 
study.  There  is  a  greater  frequency  of  heart  disease 
among  the  insane  than  among  a  corresponding  number  of 
sane  persons.  The  frequenc}'  of  arteriosclerosis  in  the 
in.sane  is  now  a  well-recognized  pathological  fact,  and 
plays  a  jirominent  part  as  an  etiological  factor  in  a  large 
proportion  of  cases  of  insanity  in  middle  and  later  life. 
The  muscidar  walls  of  the  heart  are  weakened  in  many 
cases  of  chronic  ins;inity,  and  rupture  of  that  organ  is  not 
so  very  infrequent  an  occiureuce:  two  cases  within  one 
year  happened  in  the  writer's  experience.  A  series  of 
sphygmographic  examinations  were  made  at  the  Bethle- 
hem Royal  Hospital  by  Matirice  Craig,  M.D.,  and  re- 
ported in  the  Lancet  of  June  25th,  1898.  The  article  de- 
serves carefvd  study.  Among  the  conclusions  arrived  at 
the  following  are  especially  noteworthy;  1.  The  blood 
jiressine  is  higher  in  states  of  depression,  and  returns  to 
normal  after  recovery.  2.  It  is  lower  in  states  of  excite- 
ment, and  returns  to  normal  after  recovery  from  such 
conditions.  3.  The  blood  pressure  tends  to  fall  as  the 
day  advances,  and  hence  melancholia  cases  tend  to  im- 
prove toward  afternoon,  while  mania  cases  grow  more 
excited.  4.  In  stuporose  states  the  blood  pressure  rises. 
5.  The  lowered  blood  pressure  following  acute  mania  is 
exhaustive  in  origin,  and  will  remain  lowered  imtil  its 
return  to  normal  after  recovery.  (5.  Experiments  thus 
far  do  not  enable  one  to  say  that  insanity  is  caused  by 
variations  in  blood  pressure.  Such  variations  do,  how- 
ever, suggest  a  line  of  treatment.  Tluis  the  feeling  of 
weight  and  opju-ession  on  the  vertex  is  undoubtedly  vas- 
cular in  character,  anil  when  the  blood  pressure  is  relieved 
by  hydrotherapeutic  or  medicinal  measures  the  distress- 
ing sensations  disappear.  In  short.  Pr.  Craig's  conclu- 
sions furnish  a  strong  argument  for  hydrotherapy  in  the 
acute  functional  psychoses.  A  very  rapid  and  somewhat 
weakened  |iulse  is  frequently  noticeable  in  cases  of  mel- 
ancholia and  occasionally  in  mild  mania. 

The  blood  itself  has  been  microscopically  examined  by 
different  observers.  Several  experiments  have  lieen  made 
to  test  the  bactericidal  action  of  the  blood  of  the  insane 
to  determine  whether  the  blood  of  such  persons  contain 
toxic  elements  not  ajipearing  in  the  blood  of  the  sane. 
D'Abundo  "found  the  toxicity  and  bactericidal  power  of 
the  blood  increased  in  all  forms  of  insanity  except  in  the 


depressed  conditions,  in  which,  on  the  contrary,  it  was 
lessened"  {Journal  of  Menial  Science,  April,  1895).  M. 
Legrain  concludes  from  his  study  of  the  subject  that  the 
conviUsions  of  paresis  are  often  due  to  toxicity  of  the 
blood.  The  blood  serum  is  the  vehicle  of  the  toxin,  and 
the  toxemia,  induced  by  injections  of  the  blood  serum  of 
paretics,  reveals  itself  in  symptoms  identical  with  those 
of  urKmia. 

Dr.  W.  Jolmson  Smyth  made  a  most  careful  study  of 
the  blood  and  reported  his  conclusions  in  the  Journal  of 
Mental  Science,  October  number,  1890,  as  follows: 

"1.  That  in  insane  patients  there  is  a  very  marked 
deficiency  in  hemoglobin. 

"2.  That  the  deficiency  is  greatest  in  secondary  de- 
mentia. 

"'i.  That  there  is  no  very  marked  difference  in  its 
amount  in  melancholia,  epilepsy,  and  general  paralysis 
of  the  insane,  though  in  the  last  disease  I  found  very 
high  percentages  during  the  stages  of  marked  exaltation. 

"4.  That  the  number  of  red  corpuscles  in  these  insane 
conditions  is  below  the  normal  standard. 

"  5.  That  the  number  of  red  corpuscles  is  least  in  sec- 
ondary dementia. 

"That  it  is  greatest  in  general  paralysis  of  the  insane; 
that  the  variations  in  the  other  diseases  are  too  trivial  to 
attach  imjiortance  to  them." 

With  reference  to  the  relative  projiortions  of  white  to 
red  blood  corpuscles  Dr.  Smyth  found  no  variation  from 
the  normal.  He  also  concludes  that  in  insanity  the  blood 
is  usually  in  a  pathological  condition,  but  quite  fre- 
quently tills  is  a  secondary  .state  and  not  causal  to  the 
insanity;  he  saj's  in  "some  forms  of  mental  diseases  the 
Iilocid  is  imperfect  eib  initio,  tljat  it  fails  to  supply  mate- 
rials for  the  growth  and  development  of  the  brain ;  whilst 
that  in  other  forms  of  mental  disease  the  blood  change 
is  secondary  to  organic  disease,  and  morbid  mentality  re- 
sults owing  to  the  inability  of  the  brain  of  the  unstable  to 
resist  the  influence  of  its  diseased  blood  supply." 

In  a  recent  article  by  Dr.  F.  Percival  JIackie  in  the 
Journal  ef  Mental  Science.  January,  1901,  entitled.  "Ob- 
servations on  the  Condition  of  the  Blood  in  the  Insane, 
based  on  OneHiyidred  Examinations,"  Dr.  Mackie  draws 
the  following  conclusions: 

"In  looking  through  the  grand  averages  we  cannot 
help  being  struck  by  the  slight  departure  from  normal 
which  exists  in  the  blood  of  insane  patients.  Though  in 
some  cases  slight  changes  are  noted  with  some  degree  of 
constancy,  yet  they  are  so  insignificant  that  they  do  not 
appear  to  throw  any  light  on  the  pathology,  or  give  any 
indication  for  treatment  in  an}'  class  of  cases.  AVhen  they 
do  0CC1U-,  there  is  good  reason  to  suppose  that  the  alter- 
ation in  the  blood  state  is  quite  secondary  to  the  mental 
cliange:  and  further,  the  examination  of  the  blood  in  the 
ji resent  state  of  our  knowledge  is  not  even  an  aid  to  prog- 
nosis or  diagnosis,  as  it  is  in  so  many  diseases." 

All  the  secretions  are  modified  to  a  greater  or  less  ex- 
tent by  insanity.  Ptyalism  is  a  very  common  symptom 
in  idiocy,  imbecility,  and  cases  of  chronic  dementia.  It 
is  often  surprising  to  notice  what  quantities  of  saliva 
may  be  passed  b}-  demented  patients.  This  is  occasion- 
ally a  most  troublesome  symptom  necessitating  frequent 
changing  of  the  clothing  or  the  wearing  of  rubber  l)ibs. 
During  the  waking  hours  this  salivation  may  be  inces- 
sant. 

The  perspiration  is  variously  affected  in  insanity.  In 
man}-  cases  of  dementia,  melancholia,  and  dementia  pr/ren.); 
there  is  almost  entire  absence  of  secretion  from  the  sweat 
glands.  In  these  patients  the  skin  is  dry  and  scaly,  the 
hair,  is  brittle,  rough,  and  absolutely  free  from  natural 
moisture.  In  other  cases  there  is  a  cold  clammy  sweat, 
due  luidoubtedly  to  a  relaxed  state  of  the  blood-vessels 
and  to  feeble  circulation.  It  is  a  matter  of  frequent  obser- 
vation that  the  hands  of  many  insane  feel  cold  and  moist 
and  entirely  unlike  the  warm,  dry  touch  of  the  normal 
individual.  There  seems  little  doubt  that  a  certain  pecul- 
iar mawkish  odor  is  exhaled  from  the  skin  of  chronic 
demented  patients.  Owing  to  the  lack  of  healthy  mus- 
cular tonicity,  and  the  feebleness  of  the  circulation  there 
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is  imperfect  glandular  action  in  the  skin,  products  of  tis- 
sue waste  arc  retained  rather  than  eliniiuatetl.  and  a  dis- 
agreeable odor  results.  One  of  the  strongest  arguments 
in  favor  of  rain  in  preference  to  tub  baths  for  the  de- 
mented insane  is  the  tonic  effect  of  the  sliower  upon  the 
skill.  Tliere  is  imparted  to  the  latter  ti.ssue  a  glow,  the 
circulation  is  stimulated,  and  waste  products  are  removed 
more  effectually  than  by  the  poorly  applied  warm  tub 
bath. 

One  of  the  most  important  glandular  secretions  is  that 
of  the  kidneys.  The  exact  relationship  of  kidney  disea.se 
and  insanity,  whether  the  kidney  affection  is  causal  or 
.secondary  to  the  mental  disturbance,  has  long  been  a  sub- 
ject of  discussion.  There  is  no  question  that  the  two  are 
quite  constantly  associated.  The  following  conclusions 
arrived  at  by  difl'erent  observers  during  the  past  nine 
years  are  interestiii.mand  deserve  careful  study. 

The  to.\icity  of  the  urine  of  the  insane  has  been  tested. 
No  very  positive  results  have  yet  been  derived.  Dr. 
George "  T.  Tuttle,  of  McLean  Hospital,  after  citing 
Purdy.  T.  Clifford  AUbutt,  Dickenson,  and  Savage,  all  of 
whoin  believe  in  mental  an.xiety  as  a  chief  cause  of  kid- 
ney distuiliance.  concludes  as  follows: 

"First.  Chronic  nephritis  is  sometimes  the  cause  of 
mental  aberration,  which  may  be  called  insanity. 

"  Second.  Long-continued  anxiety  may  cause  albumin, 
hyaline,  granular,  epithelial,  and  blood  casts  in  the  urine, 
with  accompanying  (edema  in  some  cases. 

'■  Third.  This  kidney  affection  may  be  temporaiy,  dis- 
aiiiiearing  when  tlie  cause  is  removed,  or.  the  cause 
persisting  too  long,  may  Ix-eoine  chronic  renal  disease. 

"Fourth.  Contrary  to  the  opinion  of  many  observers, 
disease  of  the  kidneys  is  quite  cominou  among  the  in- 
sane." ("Kidney  Disease  in  Insanity,"  by  George  T. 
Tuttle,  jM.D.,  American  Journal  of  Insanity,  April, 
1S!)3.) 

Dr.  E.  D.  Bondurant,  of  the  Alabama  Insane  Hospital 
at  Tuscaloosa,  made  a  careful  analysis  of  the  urine  of  the 
insane  and  recapitulates  his  collective  results  in  regard  to 
lirlght's  disease  and  insanity  as  follows:  "  That  albumin, 
together  with  renal  tube  casts,  can  be  detected  in  the 
urine  of  more  than  half  the  cases  of  phronic  insanity 
treated  in  this  institution,  and  in  the  urine  of  quite 
scvcnty-tive  percent,  of  the  cases  of  recent  insanity  ad- 
mitted. 

"  That  a  large  proportion  (not  all)  of  the  patients  whose 
renal  secretion  is  thus  abnormal  exhibit  at  .some  time 
some  other  evidence  of  renal  disorder. 

"That  a  small  percentage,  say  twenty-five  per  cent.,  of 
those  whose  urine  contains  tube  casts  and  allinmiu  pre- 
sent such  clinical  evidences  of  nephritis  as  should  enable 
any  competent  practitioner  of  medicine  to  make  the  diag- 
nosis of  nephritic  disease  or  complication  without  exami- 
nation of  the  urine. 

"That  seventy-five  per  cent,  of  the  kidne3'S  examined 
])ost  morteui  show  pathological  changes. 

'"And  finally,  the  facts  obtained  seem  to  justify  the 
opinion  that  many  of  the  patients  (not  all,  be  it  remem- 
bered) in  wliom  insanity  and  nephritis  coexist  are  insane 
because  of  the  nepliritis;  i.e.,  the  insanity  is  one  of  the 
mental  .symptoms  of  acute  or  chronic  urannie  intoxica- 
tion." ("  I'.right's  Disease  and  Insanity,"  by  E.  D.  Bondu- 
rant, M.D.,  American  Journal  of  Iiixan ill/,  Jtil_v,  1^95.) 

In  a  comparison  of  sane  patients  in  a  general  hospital 
and  insane  patients  in  hospitals  for  the  insane  Dr.  Prout 
finds  a  hifflier  jiercentage  showing  gross  kidney  lesions 
among  patients  dying  in  hospitals  for  the  insane  than 
among  tlinse  dying  of  general  di-seases  in  a  general  hos- 
jiital.  Dr.  Prout  considers  that  an  increased  elimination 
of  toxic  coinpounds  in  the  urine  woidd  naturally  lead  to 
structural  kidney  change,  an<l  he  considers  the  increase  of 
kidney  lesions  found  in  autopsies  on  the  in.sjine  an  argu- 
ment in  favor  of  the  autotoxis  theory  ("Kidney  Disease 
and  Insanity."  by  Thomas  P.  Prout,  American  journal  of 
Jnnaiiitji.  .lanuary,  IHDT). 

Cleon  .Melville  Hubbard  arrives  at  the  following  con- 
clusions in  regard  to  the  urine  of  melancholia; 

"(1)  The  amouuts  of  urine  and  solids  are  generally 


diminished,  and  they  usually  increase  with  the  patient's 
improvement. 

"(2)  The  specific  gravity  is  normal. 

"(3)  The  urea  and  uric  acid  are,  as  a  rule,  diminished. 

"  (4)  The  diminution  iu  nitrogenous  excretions  is  due  in 
most  cases  to  a  diminished  ingestion  of  proteids,  but  in 
some  it  may  possibly  result  from  a  lessened  absorption 
of  food. 

"  (.■))  The  ratio  of  uric  acid  to  urea  shows  no  constant 
relation  to  the  mental  condition."  ("A  Study  of  the  Ex- 
cretion of  Urea  and  Uric  Acid  iu  Melancholia,"  bj'  Clecm 
Jlelville  Hubbard,  American  Journal  of  Insanity,  April, 
1898.) 

Dr.  W.  L.  Worcester,  of  the  Danvers  Insane  Hospital, 
iu  an  article  on  "  The  Relations  of  Renal  Diseases  to  Men- 
tal Derangement,"  arrives  at  the  following  conclusions 
"Renal  di-sease  iu  some  degree  is  very  common  among 
the  insane,  but  it  is  \>y  no  means  certain  that  it  is  very 
much  more  common  among  them  than  in  the  population 
at  large  at  corresponding  ages. 

"Cases  in  which  insanity  is  due  simply  to  disease  of 
the  kidneys  are  rather  infrequeut  in  hospitals  for  the  in- 
sane. Taking  the  term  '  Bright's  disease  '  in  its  broadest 
significance,  however,  it  is  probably  one  of  the  most 
common  causes,  if  not  the  most  common,  of  mental  de- 
rangements." 

Dr.  Worcester  calls  attention  to  the  fact  that  in  acute 
delirium  without  excepti<m  he  has  found  urine  "heavily 
charged  with  albumin  and  has  contained  large  quantities 
of  easts."  He  doubts  whetlier  the  starting-point  of  this 
condition  of  the  urine  is  in  the  kidneys.  Dr.  Worcester 
still  further  calls  attention  to  the  great  prevalence  of 
vascular  degeneration  as  a  cause  of  the  mental  decay  in 
senile  dementia  aud  its  association  with  degeneratiou  of 
the  kidneys  and  infers  that  kidney  degeneration  and 
senile  dementia  may  have  a  common  cause  ("  The  Rela- 
tions of  Renal  Diseases  to  Mental  Derangement."  Pro- 
ceedings of  the  American  Medico-Ps_vcliological  Asso- 
ciation, vol.  vi..  by  AV.  L.  Worcester.  51. D.,  Assistant 
Physician  and  Pathologist,  Danvers  In.saue  Hospital). 

Dr.  M.  Allen  Starr,  of  New  York,  believes  that  among 
several  causes  of  neurasthenia  and  melancholia  a  toxic 
origin  occupies  a  prominent  place.  In  such  cases  "  the 
urine  is  irregular  iu  quantit_y,  at  times  scanty,  of  high 
color  and  of  high  specific  gravity:  at  other  times  ]iro- 
fuse,  light,  and  of  low  specific  gravit}-,  and  at  all  times  it 
contains  large  quantities  of  indicau  or  iudoxyl."  Ex- 
actly what  the  toxic  agent  is  Dr.  Starr  dfies  not  say.  He 
saj's  that  "indican  or  iudoxyl  is  the  one  particular  thing 
found  in  the  urine  in  varying  quantities  according  to  the 
general  condition  of  the  patients,  and  yet  I  do  not  sup- 
pose that  indicau  is  the  active  poison  "  ("Toxic  Origin  of 
Neura.sthenia  and  Melancholia,"  by  M.  Allen  Starr,  New 
York  Medical  Record,  Jlay  11,  1901). 

The  analyses  that  have  come  under  the  writer's  own 
observation  give  the  following  results  for  melancho- 
lia; Quantity  diminished,  specific  granty  diminished, 
solids  dimiuished,  urophain  increased,  vrea  diminished, 
indican  increased,  uric  acid  diminished  or  increased, 
sulpliates  diminished,  earthy  and  alkaline  phosphates 
diminished,  albumin  generally  absent.  From  all  these 
observations  it  may  be  concluded  that  in  melancholia 
aud  neurastheuia  there  is  imperfect  elimination  from  the 
kidneys  of  the  onlinarv  waste  products  of  the  blood,  and 
that  there  is  impaired  intestinal  digestion  with  more  or 
less  decomposition  of  the  contents  of  the  intestinal  tract. 
As  with  the  pathological  condition  of  the  blood  so  with 
the  kidnej-  disturbance,  it  is  difficult  to  sa_y  whether  these 
functional  irregularities  are  the  cause  or  the  result  of  the 
mental  disease.  The  writer  inclines  to  the  opinion  that 
iu  tlie  majority  of  cases  the  ren;d  disturbance  is  second- 
ary to  tlie  psychosis,  and  dependent  on  the  impaired 
functions  of  the  central  nervous  system. 

4.  In  disturbances  of  motility,  "the  reflexes  may  be  ex- 
aggerated, diminished,  or  otherwise  motlified  iu  different 
psychoses.  In  the  earlier  stages  of  paresis  there  are  usu- 
ally exaggerated  knee-jerk  and  ankle  clonus,  followed 
by  a  progressive  failure  and  final  disappearance  of  these 
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phenomena  as  the  central  degeneration  advances.  Asa 
rule  the  deej)  retle.\es  are  diminished  in  those  varieties  of 
insanit}-  in  which  depression  is  the  prevailing  feature, 
such  as  melancholia,  the  stuporose  stage  of  dementia  j>r<p- 


FIO.  2820.— Case  X.WII.  Cliicnir  >r.-I:niih. iii;].  M,iii,i,i  and  unin- 
hibited expression  of  grief.  Darwin's  "grief  muscles"  in  contract- 
tion  producing  "horsesljoe  mark."  (From  phot<igraph  taken  by 
author.) 

cox,  and  dementia,  and  they  are  exaggerated  in  those 
varieties  in  which  activity  is  a  marked  symi:>tom,  as  in 
mania.  The  temporary  disappeai'ance  of  the  dee])  re- 
flexes followed  by  their  reappearance  in  the  same  patient 
in  different  stages  of  the  functional  p.sychoses  is  an  evi- 
dence that  this  symptom  alone  is  not  necessarily  an  indi- 
cation of  organic  disease.  Absence  of  the  e_ve  reflexes, 
however,  is  usually  an  evidence  of  organic  brain  disease, 
and  is  most  frequentl)-  noticed  in  paresis. 

In  hemiplegia  the  Babinski  reflex  appears  iu  about 
seventy  per  cent,  of  the  cases,  according  to  Drs.  Walton 
and  Paul,  and  is  also  associated  with  pyramidal-ti-aet  dis- 
ease. 

The  most  noticeable  evidences  of  disturlied  motility  are 
seen  in  the  changed  physical  expression  of  the  insane. 
All  outward  muscular  movements,  whether  of  the  face, 
trunk,  or  extremities,  succeed  definite  functional  activity 
of  some  poi'tion  of  the  central  nervous  system.  It  fol- 
lows, then,  that  functional  or  organic  disturbance  of  the 
brain  in  insanity  must  lead  to  varying  periphei-al  changes, 
both  those  of  expression  in  the  countenance  and  those 
consisting  of  peculiarities  of  gait,  posture,  and  other  mus- 
cular movements.  These  changes  in  physical  expression 
when  analyzed  resolve  themselves  under  the  following 
heads;  I.  Impairment  of  healthy  inhibition,  which  is  so 
fi'equently  associated  with  insanity,  and  one  result  of 
which  is  weakening  of  the  faculty  of  attention.  II.  Ex- 
cessive or  defective  nerve-muscular  activity  of  an  invol- 
untary character,  dependent  upon  morbid  irritation  or 
degeneration  of  the  cerebral  structure. 

i.  In  health  the  inhibitory  function  is  exercised  in  a 
twofold  manner;  First,  in  checking  irrelevant  trains  of 
thought,  repressing  whatever  is  impertinent  to  the  sub- 
ject engaging  the  attention;  and  secondly,  in  cheeking 
certain  muscular  movements  which,  though  they  uatur- 
all.y  follow  the  sfiimulations  which  have  preceded  them, 
still,  for  the  time  being  and  with  other  objects  in  view, 
are  undesii'able  and  out  of  place. 


In  the  early  development  of  insanity  one  of  the  first 
symptoms  to  attract  tlie  notice  of  the  friends,  and  to 
arouse  their  suspicions  of  mental  disturbance,  is  a  mani- 
fest inability  on  the  part  of  the  patient  to  concentrate  his 
attention.  This  will  declare  itself  in  various  ways.  The 
patient  becomes  inaccurate.  If  a  mechanic,  he  either  ac- 
compMshes  less  work  or  is  cai'eless;  if  in  business,  he 
makes  frecjuent  mistakes  and  fails  to  fulfil  important  ob^ 
ligations.  All  this  inaccurac.v  and  omi.ssiou  of  detail  are 
due  to  varying  degrees  of  self-absti'aetion.  The  patient 
has  lost  the  power  of  successfulh'  inhibiting  the  fleeting 
thoughts  or  suspicions  which  crowd  his  mind  and  which 
supplant  the  ideas  that  inunediately  concern  his  daily 
work  and  life. 

The  asylum  workshop  affords  an  excellent  illustration. 
Here  you  may  study  inhibitoi'y  incajjacify  iu  every  stage 
of  development.  A  sti'anger  enters  the  I'oom  and  prob- 
ably half  of  the  patients  will  cease  working,  some  will 
arise  from  their  seats,  and  possibly  one  or  more  will  walk 
about  the  newcomer,  looking  him  over  inquisitively  and 
either  talking  to  themselves  or  to  the  visitor.  And  in 
what  a  scattered  and  desultory  way  is  much  of  the  work 
perfoi-med !  Evidently  ideas  irrelevant  to  the  occupation 
in  liand  absorb  and  divert  the  attention  of  these  diseased 
minds  into  other  channels.  In  just  the  proportion  that 
the  individual  possesses  inhibitory  capacity,  to  just  that 
extent  does  he  seem  capable  of  performing  successful  and 
intelligent  work. 

Beaiing  in  mind,  then,  that  weakening  of  healthy  in- 
hibition is  one  of  the  first  results  of  insanity,  we  find  this 
impairment  of  the  inhibitory  capacit}-  manifested  in  the 
phj'sical.  and  particularly  the  facial,  exjjression  of  the 
insane  iu  two  ways; 

1.  Tliere  is  inability  to  conti-ol  the  movements  of  the 
facial  muscles.  The  insane  make  few  attempts  at  con- 
cealing the  facial  expression  of  their  feelings.  AVith 
them  impaired  Inhibitory  jjower  interfei'cs  with  that 
slight  volitional  control  which  we  possess  over  those 
facial  movements  that  habitually  follow  certain  emo- 
tions. In  the  familiar  language  of  daily  life  the  insane 
look  very  much  as  they  feel,  and  their  attempts  at  con- 
cealing their  real  emotions  are  few  and  unsuccessful. 

2.  For  the  same  reason  that  there  is  impaired  inhibition, 
there   is   inability 

to  concentrate  the 

attention,  the   re-  ] 

suit   of  which   is  ,.,.;,  ',,:„^*(rij 

an    expression   of  ,  '   '         '^•^ 

self  -  absorption 

quite  peculiaraud 

characteristic     of 

the  disease. 

The  insane  pa- 
tient malces  few 
and  ineffectual  at- 
tempts at  disguis- 
ing the  feelings 
wiiich  oppress 
him.  The  con- 
flicting emotions 
by  which  he  is 
disturbed  are  re- 
flected through 
the  various  motor 
ti'acts  to  the  face, 
and  as  a  result  we 
may  often  read 
the  character  of 
the  delusions 
which  preoccupy 
the  mind.  Thus 
the  expression  of 
the  countenance 
in  acute  melan- 
cholia is  generallj'  quite  chai'acteristic  of  a  depressed 
state  of  the  feelings;  and  what  is  especially  noteworthy 
is  the  fact  that  this  diseased  expression  is  far  more  in- 
tense than  would  be  the  expression  of  similar  emotions 


.*«^; 


riG.  2821.— Case  LV.  Acute  Melancholia. 
Marked  and  characteristic  Innervation  of 
Darwin's  "  grief  muscles."  Intense  motor 
disturbance.  ( From  photograph  taken  by 
author.) 
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in  tlie  same  individual  in  liealUi.  Impaired  inhibition 
does  not  exercise  any  rustrainiug  iutiueiicc  upon  the 
countenance,  and,  wlictlier  alone  or  in  the  presence  of 


are  another  evidence  of  the  inability  of  the  patient, 
through  impaired  inhibition,  to  control  the  outward 
manifestation  of  the  inner  feelings.  These  same  feelings 
exist  in  health,  oftentimes  "vvitirgreat  intensitj',  and  yet 
how  perfectly  are  they  concealed !  In  this  connection  it 
is  interesting  to  note  that  in  the  weaker  mental  condi- 
tions of  childliood  these  same  feelings  and  emotions  are 
frequently  and  as  clearly  represented  in  changes  of  facial 
expression  as  are  the  corresponding  emotional  states  in 
the  faces  of  the  adult  insane.  The  main  difference  lies 
in  this  fact,  linwevcr.  lh;it  in  cliililhood  inhibition  through 


Fig.  3SJi.— Case  X.    Alternatius  Insanity.    Exhilarated  stage. 


Fig.  3833.— Case  X. 


Alternating  Insanity, 
divergence. 


Depressed  stage.    Ocular 


others,  the  melancholiac  presents  tlie  furrowed  brow,  the 
anxious  and  distressed  expression  about  the  eyes  and 
mouth  that  are  characteristic  of  these  especial  emotions, 
wlietlier  they  proceed  frcjm  natural  or  morbid  causes. 
The  only  iliiference  is  that  the  normal  manifestation  of 
grief  is  modified  by  healthy  inhibition,  while  morbid 
sorrow  is  persistent,  intense,  and  not  subject  to  out- 
ward restraint. 

Figs.  2820  and  3821,  Cases  XXVII.  and  LV.,  illustrate 
the  complete  abandonment  of  the  patient  to  the  luedomi- 
nant  emotion,  the  individutil  making  no  eflort  whatever 
to  control  the  expression  of  the  feelings.  Case  X.,  Figs. 
2822  and  2823  resix'ctively,  show  the  transition  of  ex- 
pi-ession  in  the  alternating  phases  of  exhilaratitm  and  de- 
pression, both  cases  being  subjects  of  manic-depressive 
insanity.  In  acute  mania  inhibition  exercises  no  restrain- 
ing iiiliuence  whatever  over  the  constant  nerve-muscular 
activity  wliich  so  transl'mins  the  plivsiognoniv.  Case 
XLII.,  Fig.  2818,  illustrates  how  complettily  has  intelli- 
gent control  over  the  features  been  swept  away  by  the 
storm  raging  within  the  cerebral  centres. 

The  faces  of  the  chronie  delusional  insane  show  quite 
clearly  the  absence  of  healthy  inhibition.  Thus  the  sly, 
distrnslful  glance,  the  bitter,  lowering  look  of  hatred 
and  enmity,  the  self-.satislied  air  of  exaltation,  or  the  de- 
jected countenance  of  self-aba.seinent,  are  expressions 
quite  frequently  noted  among  this  class  of  insane,  and 


the  will  has  not  been  developed,  while  among  the  adult 
insane  it  has  been  weakened  by  disease. 

Case  XII.,  Fig.  2824,  quite  plainly  manifests  in  his 
countenance  his  all-absorbing  egotism.  In  sitting  for  his 
portrait  he  chose  his  own  position,  arranging  with  great 
care  his  decorations,  consisting  of  old  buttons,  bits  of 
glass,  brass  wash-bowl  chains,  etc.,  which,  as  he  im- 
agined, possessed  great  value.  The  violin,  which  he  made 
himself  out  of  limited  materials,  and  with  an  old  knife  and 
awl,  he  was  anxious  to  displa)'  as  a  Cremona  instrument 
of  rare  worth.  The  inconsistency  of  his  real  jiosition  (that 
of  confinement  for  life  in  an  asylum),  the  utter  worthless- 
ness  of  his  jeweliy  and  improvised  insignia  do  not  in  the 
least  lead  to  the  inhibition  of  the  expressions  of  morliid 
vanity  and  self-importance  which  pervade  his  counte- 
nance. Indeed,  in  nearly  all  forms  of  acute  or  chronic 
insanit.v  characterized  by  active  persistent  ideas  there 
will  be  noticed  in  the  facial  expression  a  complete  aban- 
donment to  the  prevailing  morbid  emotions,  with  scarcely 
any  attempt  at  inhiliitiou. 

II.  The  second  manner  in  which  the  physical  expres- 
sion of  health  is  modified  by  insanity  is  through  excessive, 
deficient,  or  automatic  nerve-mv neular  actitrity  of  an  invol- 
■untary  cliaracter,  dependent  upoi  inorMd  irritation  or  de- 
generation of  the  cerebral  cell  structure. 

It  may  be  stated  that  all  those  movements  which  are 
caused  by  irregular  cell  activity  of  the  cerebral  centres 
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have  one  characteristic  distiusjuishing  them  from  tlie 
ordinary  changes  of  facial  expression;  they  are  entiiely 
meaningless,  subserve  no  purpose,  and  do  not  conform  to 
any  of  the  well-known  expressions  of  the  emotions,  as 
grief,  joy,  etc.  In  health  the  expression  of  these  emo- 
tions is  "always  recognized  by  certain  well-known  mus- 
cidar  contractions  which  observation  has  taught  us  are 
characteristic  of  corresponding  mental  states.  We  know, 
for  instance,  that  laughter  will  be  manifested  by  contrac- 
tion of  the  corrugaiors,  of  the  mahiiis,  and  of  tlie  great 
ziiriiimatic  ;  in  grief  we  know  that  the  eyeballs  will  be 
rolled  a  little  upward  and  inward,  and  that  the  contrac- 
tion of  the  central  fibres  of  \\\fiJ'roiitalis  acting  upon  the 
corrugators  will  produce  a  peculiar  and  very  characteris- 
tic wrinkling  of  the  forehead  above  and  between  the  eyes, 
and  that  the  deprcmnres  aiujuli  (/;■;'.<  will  draw  down  the 
corners  of  the  mouth.  These  muscular  contractions  fol- 
low in  a  certain  definite  manner  their  causative  mental 
states.  So  regularly  and  constantly  do  they  succeed 
their  antecedent  mental  conditions  that,  given  the  state 
of  mind,  the  resulting  movements  of  expression  can  be 
foretold  even  before  their  appearance.  Hence  the  expres- 
sions of  the  emotions  can  be  easily  separated  into  groups: 
thus  we  have  the  expression  of  joy,  grief,  disgust,  and  all 
the  others. 

On  the  other  hand,  the  movements  under  discussion 
are  not  regular,  do  not  indicate  any  particular  state  of 
mind,  but  represent  rather  that  irregular  and  interrupted 
action  of  the  brain  cells  which  often  takes  place  in  acute 
in.sanity,  and  is  of  very  frequent  occurrence  in  the  degen- 
erative" brain  conditions  of  chronic  alienation. 

To  avoid  confusion  we  may  study  this  jihase  of  the 
physical  expression  of  the  in,sane  under  three  heads: 

I.  As  representing  states  of  excessive  nerve-muscular 
activitv  due  to  central  irritation. 

II.  As  representing  states  of  deficient  nerve-muscular 
activit}'  due  to  central  degeneration. 

III.  As  representing  states  of  automatic  cell  activity  in 
the  cerebrum  occurring  not  infrequently  in  acute  insan- 
ity, and  quite  constantly  in  the  chronic  form  of  the  dis- 
ease. 

I.  Physical  Expression  of  the  Insane  Caused  by  Excessive 
Nene-mnscular  Actiiity. — A  certain  constant  and  regular 
transmission  of  nerve  force  from  the  central  cells  to  the 
muscular  perijihery  is  natural  and  in  accordance  with 
health.  Indeed,  a  "state  of  general  good  health  demands 
this  outward  relief  for  the  potential  energy  constantly 
accunndating  within  the  brain  cells.  Thus  the  excessive 
muscular  activit}-  of  all  young  and  growing  animals,  the 
plavfulness  of  young  dogs  and  kittens,  the  pranks  and 
follies  of  boyhood,  are  oftentimes  merely  the  expression 
of  this  great  natural  law.  In  adult  life  the  jiotential 
energy  of  cerebral  cells  is  manifested  in  more  practical 
and  useful  ways,  but  still  in  the  most  tangible  results 
of  a  successful"  business,  mechanical,  or  professional  life 
we  recognize  the  outward  manifestation  of  the  poten- 
tial energy  which  has  been  stored  up  within  the  brain 
cells  until  the  proper  stimulation  called  forth  its  dis- 
charge. 

In  diseased  conditions  of  the  brain,  however,  the  path- 
ological irritation  of  these  delicate  nerve  centres  may  be 
so  great  as  to  overcome  any  acquired  inhibitory  resis- 
tance, and  thus  liberate  an  excess  of  nerve  force  which 
will  seek  an  outlet  in  the  usual  way  by  pa.ssing  along  the 
efferent  motor  tracts  to  the  muscles,  and  there  appearing 
as  muscular  movement.  Thus  it  is  that  in  the  functional 
or  organic  brain  disturbances  of  inssinity,  abnormal  nm- 
tor  activities  are  a  frequent  accompaniment  of  disturbed 
states  of  mind. 

Pathological  motor  activity  is,  as  we  have  seen,  spas- 
modic, Irregular,  and  purposeless.  The  most  striking 
illustration  of  this  fact  is  afforded  by  cases  of  chorea  and 
epilepsy.  There  seem  to  be  good  reasons  for  supposing 
that  in  "these  diseases  the  brain  cells  are  in  an  unstable 
condition,  owing  to  hereditary,  traumatic,  or  nutritive 
disturbances,  and  that,  as  Gow'ers  says,  the  discharge  of 
these  same  cells  "  may  depend  on  the  production  of  force 
within  being  increased  in  excess  of  the  resistance,  or  on 


tiie  resistance  being  duly  lessened  "  ("Epilepsy  and  other 
Chronic  Convulsive  Disea.ses,"  p.  213). 

In  the  active  stages  of  mania  and  melancholia,  in  the 
acute  excitement  which  sometimes  occurs  in  jiaresis  and 
other  organic  diseases  of  the  brain,  this  same  discharge 
of  nerve  force  takes  place.  The  unceasing  jactitation  of 
acute  mania,  the  restlessness  of  melancholia,  are  familiar 
illustrations.  Such  patients  are  a])t  to  be  in  a  state  of 
constant  muscular  activity,  pacing  the  flioor,  tearing  their 
clothing,  and  destroying  whatever  comes  in  their  way. 

These  irregular  and  motiveless  movements  of  the  in- 
sane are  earliest  manifested  in  the  facial  nuiscles.  The 
extreme  sensitiveness  of  this  region  to  cerebral  conditions, 
and  the  weaker  inhibitory  control  whicli  the  brain  pos- 
sesses over  these  delicately  poised  muscles,  are  reasons 
why  the  face  so  often  presents  the  first  physical  manifes- 
tations of  the  advancing  mental  di-sease.  Very  frequently 
the  muscular  disturbance  does  not  extend  beyond  the 
face;  but  it  is  quite  rare  that  this  region  does  not  show 
some  evidence  of  the  morbid  irritation  of  the  brain  cells. 
AVhen  the  face  alone  is  disturbed  in  this  way,  the  result- 
ing expression  is  quite  peculiar,  and  resembles  those 
meaningless  contractions  that  are  produced  when  a  mild 
galvanic  current  is  jiassed  tlirough  these  muscles.  The 
muscles  are  gcnth'  but  continuously  contracted,  particu- 
larly those  about  the  forehead,  at  the  root  of  the  nose, 
and  about  the  mouth,  giving  to  the  patient  a  peculiar 
kind  of  troubled  or  anxious  expression.  It  is  often  no- 
ticed by  the  friends  at  a  very  early  stage  of  the  disease, 
and  they  will  tell  you  that  the  patient  does  not  look  nat- 
ural, that  his  countenance  has  a  strained,  intense  look, 
quite  different  from  his  normal  expression,  but  still  very 
difficult  to  describe. 

In  Case  XLII.  (Fig.  2til8),  the  patient  was  entirely  in- 
coherent, and  in  a  state  of  constant  muscidar  agitation. 


Fig.  3834. — Case  XII.    Paranoia.    Morbid  eprotism  and  fondness  for 
display.    (From  photoffraph  taken  by  autbor.) 

He  was  destructive,  and  almost  too  confused  to  eat  his 
meals,  so  that  frequent  teeiling  with  the  nasal  tube  be- 
came necessary.  The  staring  eyes,  w^rinkled  forehead, 
dry,  dishevelled  hair,  and  torn  coat  are  in  striking  con- 
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trast  with  Fiir.  2819.  in  which  the  hair  lias  assumed 
its  natural  riMiditiun,  tliu  face  is  smooth,  and  the  eyes  are 
calm  and  quiut. 

In  cases  of  nu-lancliolia  wifli  motor  disturbance  we  see 
the  elTccts  of  central  irritation  rctlccted  in  muscular  agi- 
tation. Sometimes  tlic  iiutiunt  will  pace  the  floor  wring- 
ing the  hands,  groaning  and  moaning,  or  the  excitement 
will  become  so  intense  as  to  lead  to  an  impulse  to  tear  or 
destroy  whatever  comes  witliiu  reach. 

In   many  cases  of  chronic   insanity  almost  constant 
tooth-grinding  is  a  notieealile  feature,  and  another  illus- 
tration of  morbid  trausmission  of  nerve  force  from  the 
central  cells  to  the  muscular 
periphery.     Tooth  -  grinding 
■,      is  not  uncommon  in  nervous 
children,  and  is  of  very  fre- 
quent occurrence  in  the  in- 
sanity proceeding  from  struc- 
i'«|f  ^^   W,  tural    brain    disease.     It    is 

>'  noticed  oftener  in  connection 

-f  uilh   ]iaicsis  than   with  any 

•'*"jii>'^  other    disease.       In     passing 

^^ngftp^^^       1      through  wards  for  demented 
^^^^■^^^^^^^^^J      patients  it  is  a  familiar  sound. 

^^^^^^^^^^^^^^1      such  force 
■B^^Mi^^^BH^BI      at  a  distance  of  or  forty 

Fig.    3825  —  Ca.«e    XXXIX.    ^'^'^''-     Warner  thus  alludes  to 
Acute^ Mania.    As  he  appear-    thissymptom:  "Tooth-grind- 
ed on  arrival  at  asylum  from    jug  is  produced  by  the  action 
prison.     MorWd   inm-rvation    ,,f"tlw.  HppiiIv  situated  nterv- 
of    facial    muscles.      iIYom    "'  rne  aeepi}  siiuaieii  prtij- 
photograph  talien  by  author.)    goid    muscles;  champing   of 
the  jaws  is  produced  by  the 
mas.seterand  temporal  muscles;  all  these  muscles  are  sup- 
plied liy  the  lifth  nerve,  and  it  is  to  their  condition  that 
we  must  look  for  information  as  to  the  condition  of  the 
-central  origin  of  the  nerve."     By  means  of  the  Gasserian 
ganglion  and  small  nerve  filaments  branching  from  it, 
the  iifth  nerve  is  brought  into  intimate  connection  with 
the  dura  mater  and  adjacent  membranes.     In  clirouic  in- 
sanity associated  with   dementia  these  meinbianes  are 
nearly  always  found  to  be  in  a  pathological  condition. 
It  is   quite   natural,  therefore,   that   morbid   sensations 
should  be  transmitted  fioui  these  iliseiisrd  membranes, 
through  the  sensory  l)ranehes  of  tins  jioilinn  of  ilii'  fifth 
nerve,  back  to  its  origin  in  the 
pons  Varolii  and  medulla,  ami 
thence   be    reflected    out  wan  I 
along   its   motor   tract   to    the 
pterygoid  and  masseter  mus- 
cles. 

In  many  cases  of  maniacal 
excitement  attention  has  been 
called  to  the  dry,  rough,  and 
almost  bristling  condition  of 
tlie  hair.  In  tliose  patients 
who  have  recovered  from 
mania  the  hair  resumes  its 
normal  con<lition.  is  softer,  and 
more  easily  kejit  in  place. 
Illustrations  of  tliis  are  seen 
in  Cases  XXXIX.  (Figs.  282.5 
and  2826)  and  XMI.  (Figs. 
2818  and  2819).  In  clironie  or 
in  recurrent  mania  the  dry  and 
bristling  slate  of  the  hair  is  of 
common  occurrence.  One  case  under  the  writer's  observa- 
tion, that  of  a  woman,  was  cliaracleri/.ed  by  exacerbations 
of  excitement,  and  at  these  times  her  hair  w-as  exceedingly 
dry  and  stood  out  in  a  striking  way  all  about  lier  head  and 
face.  In  two  cases  the  liair  was  naturally  curly,  but,  as 
one  result  of  the  active  mental  exciteiuen't,  tliere  seemed 
to  he  im|iarted  to  it  a  stifTness  quite  dilTereut  from  that 
produced  by  the  (iiiliness;  eaeli  individual  hair,  during 
the  period  of  e.vciti  luent,  ajipeared  to  have  a  special 
prominence  of  its  own. 

Tills  singular  condition  of  the  hair,  in  states  of  active 
mental  excitement,  has  been  alluded  to  by  Darwin  in  his 


FIG.  2838.  —  Case  XXXI X. 
Taken  at  time  of  discharge 
aud  n'covery.  Disappear- 
ance of  morbid  innerva- 
tion, improved  nutrition. 
(Friirn  photograph  taken  by 
aullior.) 


"  Expression  of  the  Emotions  in  Man  and  Animals."  His 
explanation,  which  is  undoubtedly  correct,  affords  an- 
other illustration  of  excessive  nerve-muscular  activity 
following  cerebral  cell  irritation.  Every  hair  sac  is  pro- 
vided with  delicate  unstriped  muscular  fibres — arrectoi-es 
pili.  These  minute  involuntary  muscles  are  exceediugl}- 
liable  to  contract  under  the  influence  of  strong  emotions, 
such  as  fear  and  anger,  as  well  as  from  the  effects  of  cold. 
The  contraction  of  these  muscles  causes  a  more  or  less 
complete  erection  of  the  hair  shaft.  Darwin  concludes 
that  "  the  erection  of  the  dermal  aiipendages  is  a  reflex 
action,  independent  of  the  will;  and  this  action  must  be 
looked  at,  when  occurring  under  the  influence  of  anger  or 
fear,  not  as  a  power  acquired  for  the  sake  of  some  advan- 
tage, but  as  an  incidental  result,  at  least  to  a  large  extent, 
of  the  sensorium  being  affected"  (op.  cit.,  p.  102). 

In  the  active  mental  excitement  of  mania,  acute  or 
chronic,  persistent  irritation  of  the  cerebral  cell  structure 
leads  to  the  transmission  of  nei've  force  along  this  chan- 
nel to  the  arrec.torea  pili — all  the  more  readily  because  the 
natural  emotions  of  fear  and  anger  have  made  this  a  cus- 
tomary route.  Hence  in  those  forms  of  insanity  which 
are  accompanied  by  excessive  nerve-muscular  activity 
this  erection  of  the  hair  is  an  almost  inevitable  result. 
This  condition  of  the  hair  is  seen  only  in  those  forms  of 
mental  disease  wliich  are  characterized  b}'  active  excite- 
ment or  marked  emotional  disturbance.  The  bristling  and 
erection  is  intensified  by  the  dryness  and  roughness  of 
the  hair  due  to  the  impaired  acti<m  of  the  subcutaneous 
glands.  Darwin  also  informs  us  "that  with  man  the 
hairs  on  the  front  of  the  head  wliich  slope  forward,  and 
those  on  the  back  of  the  head  which  slope  backward,  are 
raised  in  opposite  directions  by  the  contraction  of  tlie  nc- 
cipito-fronialis  or  scalp  muscle"  (ihid.,  p.  297).  This 
muscle  is,  as  we  have  seen,  often  kept  in  a  state  of  un- 
natural tension  iu  conditions  of  pathological  cerebral  ex- 
citement, and  hence  its  action  would  assist  the  arrectons 
pili  in  maintaining  an  erect  and  bristling  state  of  the  hair. 

II.  Physical  Expression  of  the  Insane  Giiised  by  Defi- 
cient Nerre-muscular  Activity  due  to  Central  Degeneration. 
— Deficient  nerve-muscular  activity  plays  a  promiuent 
part  in  tlie  etiology  of  the  physical  expression  of  iiisau- 
ity.  A  recognitiim  of  its  existence  in  an)'  case  frequently 
enables  the  physician  to  make  a  correct  diagnosis  and 
jirognosis  of  the  mental  disease  affecting  the  patient.  In 
nearly  all  forms  of  chronic  insanity  accompanied  b)' men- 
tal entceblemeut,  deficient  nerve-muscular  activitj-  corre- 
sponds to  the  degree  of  mental  impairment. 

Whatever  the  pathological  alterations  in  the  brain  cells 
may  be,  varying  degrees  of  motor  impairment  constitute 
I  me  \ery  constant  result  in  all  cases  of  chronic  insanity 
.ittended  witli  mental  weakness.  We  have  already  no- 
liced  how  excessive  nerve-muscular  activity  characterizes 
iii-arly  all  attacks  of  acute  mania,  as  well  as  the  excited 
stage  of  paresis,  and  the  tem]iorary  exacerbations  of  ex- 
citement occurring  iu  dementia.  In  these  cases  the  nerve 
force  is  discharged  in  excess  of  the  power  of  resistance, 
either  because  the  inhibitory  power  itself  is  diminished,  or 
because  there  is  au  excess  of  nerve  force  generated  within 
the  nerve  centres.  On  the  otiier  hand,  in  cases  of  persis- 
tent and  long-continued  acute  insanity,  as  well  as  in 
chronic  insanity  associated  with  the  varying  degrees  of 
dementia  above  mentioned,  deficient  nerve-muscular  ac- 
tivity is  a  prominent  symptom.  And  tlie  inference  seems 
a  legitimate  one,  that  this  deficient  nerve-muscular  activ- 
ity represents  or  corresponds  to  certain  degenerative  jiroc- 
esses  occurring  within  the  brain  cells.  This  deficient 
nerve-muscular  activity  varies  from  the  slightest  motor 
impairment  in  a  few  of  the  delicate  facial  muscular 
strands  to  an  extreme  degree  of  general  muscular  paresis. 

This  deficient  nerve-muscular  activity  represents  im- 
perfect or  weakened  innervation  on  the  part  of  the  cen- 
tral organ — the  brain.  All  nerve  tissue  is  endowed  with 
one  peculiar  property,  that  of  sensibility.  By  means  of 
it,  "the  nerve  cells  feel  excitation  from  without,  and  re- 
act in  consequence,  by  virtue  of  the  excitement  of  tlieir 
natural  affinities"  (Luys,  "The  Braiuand  its  Functions." 
p.  81).     Impaired  sensibility  of  the  nerve  cells  is  a  fre- 


58 


REFEREXCE   HANDBOOK   OF  TPIE  MEDICAL   SCIENCES. 


Insanity. 
Insanity. 


quent  result  of  protracted  attacks  of  acute  insanit}-,  and 
a  constant  accompaniment  of  the  various  forms'  of  de- 
mentia. And  in  such  cases  tliere  is  imperfect  reaction 
to  the  various  sensory  stimulations  which,  in  heaitli,  are 
lieing  constantly  transmitted  from  the  peripliery  to  the 
liighcr  nerve  ceutres  of  the  brain.  Dementia  is  charac- 
terizeil  by  imperfect  responsiveness  to  external  impres- 


FIG.  2827.— Ca.se  T.I.  Chronic  Dementia.  Showing  peculiar  and  un- 
eonifnrtable  attitude  assumed  by  demented  person  as  a  result  of 
morbid  ami  persistant  nerve-muscular  actirtty.  (From  phutogPdpli 
taken  by  author.) 


sions.  It  is  difHcult  to  arouse  and  interest  such  patients. 
They  care  little  for  their  surroundings;  tliey  eat  and 
sleej),  but  their  energy  seems  lost.  They  lie  or  stjind 
around  in  a  listless  vmy.  and  oftentimes  it  is  necessarj-  to 
speaU  to  them  in  a  louder  voice  in  order  to  attract  their 
attention. 

Impaired  nervous  sensibility  is  attended  witli  imperfect 
motor  reaction,  prol)abl_y  for  the  reason  that  the  atferent 
and  efferent  trat'ts  do  not  transmit  impulses  to  and  from 
the  brain  as  readily  as  in  health,  and  also  because  the 
brain  cells  themselves  are  less  sensitive.  Those  regions 
which  in  health  ai'e  most  responsive  to  this  excitation 
are  very  apt  to  be  tlie  first  to  become  affected  in  diseases 
of  the  central  nervous  system.  For  this  reason  the  face, 
in  the  earliest  stages  of  dementia,  begins  to  show  evi- 
dences of  impaired  innervation.  The  lines  about  the 
eyes,  the  forehead,  and  the  mouth,  which  were  formerly 
well  defined  and  which  reju-esented  the  healthy  muscular 
tonicity  ah-eady  referred  to,  begin  to  lose  their  precision 
and  appear  to  be  smoothed  out.  The  peculiar  pose  of  the 
features,  due,  as  we  have  seen,  to  the  continuous  ti'ans- 
mission  of  nervous  force  along  the  various  eiferent  nerve 
tracts  to  the  muscular  periphery,  ami  which  gives  what 
we  call  character  to  each  individual  countenance,  seems 
to  liave  lost  its  definiteness.  As  a  result  the  face  begins 
to  lose  its  expression,  and  in  the  very  earliest  stages  of 
the  disease  constitutes  a  painful  symptom  for  the  friends 
to  behold,  and  leads  the  physician  to  make  a  grave  diag- 
nosis and  prognosis. 

This  defective  nerve-muscular  activity,  which  is  first 
manifested  in  the  faces  of  demented  jiatients.  in  time  ex- 
tends to  the  larger  muscles  of  the  extremities.  Demented 
patients  become  clumsy,  and,  if  good  mechanics,  gradually 


lose  the  muscidar  precision  which  formerh-  characterized 
their  work.  Quite  fretjuently  such  individuals  are 
obliged  to  give  up  a  certain  line  of  skilled  labor  in  which 
they  formerly  excelled,  and  undertake  a  less  exacting 
branch  of  the  work,  or  renounce  it  entirely  before  it  be- 
comes fully  apparent  that  their  mental  health  is  being 
seriously  undermined.  At  a  still  later  stage  of  the  dis- 
ease the  muscles  of  locomotion  become  impaired,  and  the 
patient  grows  clumsy  in  gait. 

In  the  wards  for  demented  patients  in  a  large  asylum 
one  is  struck  with  the  slow,  lumhering  gait  of  the  pa- 
tients, with  their  lifeless  attitudes  and  the  gcnei'al  ab- 
sence of  healthy  muscular  activity  which  is  evident  on 
every  side.  A  party  of  demented  jiersons  is  easily  recog- 
nizalile  at  a  distance.  Their  muscles,  like  theii'  clothingi 
seem  to  ?iang,  and  there  is  none  of  that  elasticity  of 
movi'iiient  characteristic  of  health.  ' 

This  progressive  muscular  failuie  is  quite  noticeable  in 
the  cases  of  terminal  dementia,  which  constitute  so  large 
a  proportion  of  the  population  of  public  hospitals  for  the 
insane.  Oftentimes  these  patients  are  under  observation 
for  years.  In  the  earlier  stages  of  their  asylum  residence 
they  are  capable  of  jiei-forming  much  manual  labor. 
Gradually,  as  their  dementia  advances,  they  become  less 
capable  of  sustained  woik;  they  may  grow  fieshy,  but 
their  muscles  become  weaker  and  more  luireliable;  and 
finally  they  cease  to  be  efficient  workers,  and  spend  their 
time  in  the  ward  or  on  the  grounds,  lying  or  lounging 
about  in  a  listless  way.     In  these  cases  there  is  a  real 


Fifi.  282S.— Case  LVIII.  Chronic  l)enieniia.  Peculiar  and  uncom- 
fortable attitude  maintained  daily  for  years.  Automatic  nerve- 
muscular  activity.    (From  photograph  taken  by  author.) 


failure  in  nerve-musculai'  force,  which  is  represented  by 
an  inability  to  enter  into  mechanical  emplojinent,  as  was 
foi'merly  their  wont. 

In  cases  of  structural  brain  disease  the  order  in  which 
failure  of  mu.scular  innervation  occurs  is  quite  intei'esting. 
First  the  muscles  about  the  mouth  begin  to  show  weak- 
ness; then  those  about  the  forehead  and  between  the 
eyes;  later,  the  articulation  begins  to  fail  and  to  grow 
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more  thick  and  indistinct:  and  the  muscles  of  deglutition 
respond  so  feebly  to  innervation  that  the  act  of  swallow- 
ing is  rendered  clumsy  and  difticult,  and  the  patient  is  in 


Fig.  2829.— Case  l.X.  HjruMi.'  1..  in.-iii.ii.  I  ii.nini.iichle  attitude 
maintaineil  fur  a  lonp  period.  Automatic  nerve-muscular  activity. 
(From  photograph  taken  by  author.) 


danger  of  choking.  Finally,  the  larger  tiuiscles  of  the 
extremities  begin  to  weaken ;  tlie  droojiing  head.  shoiU- 
ders,  and  arms,  and  the  shuffling,  clumsy  gait  indicate 
the  steady  progress  of  the  brain  disease. 

Warner  says:  "In  a  strong  and  healthy  man  the  head 
is  held  erect  and  symmetrical,  unless  some  central  condi- 
tion or  external  agent  changes  the  ]insture.  In  a  stroiis; 
man  the  centre  of  the  forehead  is  in  the  raid-plane  of  tlie 
body,  the  anteroposterior  and  the  transverse  axes  are 
horizontal,  with  both  e3'es  on  the  same  level:  this  is  a 
normal  jiosition  of  quiescence"  ("'Physical  Expression," 
International  Scientific  Series,  p.  185). 

Jn  cases  of  progressive  dementia,  in  the  advancing 
stages  of  paresis,  this  failure  of  imiervation  is  quite  com- 
monly seen  in  the  drooping  of  the  head. 

In  many  cases  the  lower  jaw  drops  on  account  of  rel- 
axation in  tho.se  muscles  which  supjiort  it;  this  gives  ici 
the  face  an  elongated  exju'cssion,  and  (juite  frequently 
occasions  the  open,  stupid-looking  mouth  so  often  seen 
in  dementia. 

Defective  innervation,  as  we  have  seen,  finally  extends 
to  all  the  muscles,  and  produces  that  peculiar  drooping 
of  the  body,  shoidders,  arms,  and  even  fingers,  and  that 


almost  indescribable,  but  wlien  once  seen  never-to-be-for- 
gotten, clumsiness  of  gait  and  attitude  so  characteristic 
of  dcntcnted  patients. 

III.  Physicdl  E.rpro'xiin)  of  the  Insane,  Caused  by  or 
Reprcsentin;/  l>tijtcKi>f  AiitiniKitic  Cell  Actieity  in  the  Cere- 
hntm,  Oeeurrinrj  tiot  Infrequently  in  Acute  Insanity,  and 
Quite  Constantly  in  the  Chronic  Forms  of  the  Disease. — A 
high  volitional  power  distinguishes  man  from  the  lower 
animals.  Even  the  most  highly  developed  of  these  lower 
orders  possess  limited  volitional  powers.  In  them  life  is 
largely  automatic,  and  distinct  purposive  direction  of 
their  actions  is  slight.  Many  of  their  acts  that  seem  to 
display  a  high  degree  of  intelligence  and  to  suggest  the 
power  of  vohmtar}'  selection  prove,  on  close  examina- 
tion, to  be  merely  the  result  of  an  unreasoning  instinct 
which  would  not  have  admitted  of  any  other  course.  In 
man.  on  the  contrary,  while  his  daily  life  is  largely  inade 
up  of  various  automatic  activities,  still  the  range  of  pur- 
])osive  selection  is  large,  so  that  the  "  mechanism  of 
thought  and  feeling ''  is  made  to  serve  the  best  interest 
of  the  individual  through  the  guidance  of  the  will. 

In  some  way,  at  jirescnt  obscurely  understood,  will 
jiower  and  functional  activity  of  the  cortex  are  mutually 
interdependent.  Hence  distiu'bance  of  these  centres  in 
insanity,  caused  bj'  impaired  nutrition,  defective  func- 
tional activity',  or  more  gross  structural  lesions,  weakens. 
the  will  power  of  the  individual.  The  functional  activ- 
ity of  the  cortical  centres  ma3'be  completely  disarranged 
by  insanity,  and,  as  a  result,  the  normal  exercise  fif  the  • 
will  maj  be  disturbed,  if  not  entirely  stispeiidcil.  At  the 
same  time,  however,  the  activities  of  the  ba.sil  ganglia, 
no  longer  trader  the  guiding  and  controlling  influences  of 
the  cortical  centres,  continue  automaticall v.     As  a  result. 


Fig.  2a3n.— Case  LXV.  Melam-holia  with  Stupor.  Sliowins  persistent 
morbid  attitude  mainlaiued  for  hours.  (From  photograph  talien  by 
author.) 


purposeless  thought  and  action  of  an  automatic  chai'acter 
are  quite  apt  to  follow  those  serious  disturbances  of  the 
higher  cerebral  centres  during  attacks  of  severe  acute  aud 
chi'onic  insanit}-. 

Automatic  activit.y  of  the  cerebral  centres  in  health  is 
subject  to  the  direction  of  the  will,  and  its  results  display 
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purpose.  Automatic  activity  of  tliese  same  centres  in 
disease  of  the  mind  seems  to  be  less  under  tlie  guidance 
of  the  will,  and  the  resulting  action  appears  purposeless. 


by  another,  and  a  number  of  seizures  renders  the  pros- 
pect of  still  others  quite  certain,  until  in  a  short  time  the 
disease   becomes  firmly   established.     Both    mania  and 


Fk;.  2.s;il.  — Ca.se  11.    Dementia  Pra^^ox.    Cataleptic  stage.    Muscular  rigidity.    Negativism. 


In  proportion  as  the  will  power  is  weakened  by  the  brain 
disease  do  meaningless  automatic  activities  of  thought 
and  action  prevail. 

In  i^assing  through  the  wards  for  the  chronic  and  de- 
mented insane,  one  is  struck  with  the  evidences  on  every 
side  of  automatic  activity.  Here  j-ou  will  notice  a  man 
walking  l)ackward  and  forward  in  a  mechanical  wa\'  for 
hours  together,  until  he  has  worn  a  beaten  path  in  the 
floor;  there  will  stand  one  who  picks  away  at  a  certain 
place  on  his  clothing  for  an  indefinite  pci'iod  until  be  has 
worn  the  garment  through  to  the  skin.  Quite  frequently 
■one  will  bear  curious  meaningless  noises  repeateil  in  a 
mechanical  way — singular  repetitions  of  certain  A\'ords  or 
sentences  wholly  meaningless.  It  is  not  an  uncommon 
thing  for  chi'onic  patients  to  have  some  peculiar  word  or 
phi-ase,  or  even  a  single  articulate  sound,  and  to  repeat 
it  in  an  inclcvant  way  for  years.  In  like  manner  yon 
will  meet  with  patients  who  make  strange  motions  with 
the  arms  and  hands,  and  take  singular  attitudes  in  a  me- 
<,'hanical  way.  It  is  difficult  to  arouse  the  attention  of 
such  patients:  their  monotonous  repetition  of  words  and 
movements  continues  just  the  same,  regardless  of  the 
pi-esence  of  others,  and  with  little  reference  to  any  at- 
tempts made  for  their  diversion.  All  this  variety  of  au- 
tomatic actioii  and  speech  would  seem  to  indicate  that 
the  healthy  functional  activity  of  the  bigber  cei'clnal 
centi'es  has  been  disturbed  and  partially  suspended,  and 
that  the  lower  centi'cs  ai'e  acting  mechanically  and  with- 
out the  normal  volitional  control. 

Prolonged  automatic  activity  in  thought,  speech,  and 
action,  among  the  insane,  suggests  a  serious  lesion  in  the 
higher  bi'ain.  The  more  mechanical  and  purposeless  the 
words  and  acts  of  the  patient,  the  graver  is  the  prognosis. 

The  nervous  system  manifests  a  sticking  tendency  to 
mechanical  repetition  of  any  process  once  initiated  within 
its  centres.     One  epileptic  attack  is  likely  to  be  followed 


melancholia  manifest  tendencies  to  repetitions  of  the  at- 
tack, and  each  new  attack  I'enders  the  probability  of  an- 
other quite  certain,  until  recurrency  or  permanent  insan- 
ity is  established. 

In  the  advanced  stages  of  feveis,  such  as  typhoid  and 
scarlatina,  the  higher  functions  of  the  mind  are  often  sus- 


FiG.  2832.— Ca-se  II.    Dementia  Prtecox.    Remission. 

pended,  either  from  exhaustion  or  because  the  cortical 
centres  have  been  disturbed  by  the  severity  of  the  febrile 
action.     In  these  grave  physical  conditions  the  automatic 
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and  purposeless  repetition  of  words  and  muscular  move- 
meuts  becomes  quite  noticeable.  Subsultus  lenilinum, 
carpliologia,  tiresome  utterance  of  some  particular  sovmd 
or  word, "indicate  that  the  higher  cerebral  functions  have 


of  the  patient  may  be  equally  grave,  for  the  reason  that 
healthy  functional  activity  of  the  cortex  has  been  per- 
manently disturbed   by  tlie  disease,  which,  though  not 


Fig.  28.33.- 


-Case  XIV.    Dementia  Praecox.    Cataleptic  state 
rigidity  and  negativism. 


Fig.  2834.— Case  XIV.    Dementia  Prajco.x.    Itemisslori. 


been  suspended,  and  that  the  lower  centres  are  acting  at 
random  and  without  the  direction  of  the  former.  In  this 
case  the  prognosis  is  grave  because  the  vital  forces  them- 
selves are  waning  and  volitional  activity  is  suspended 
through  exhaustion  of  the  cortical  centres. 

In  chronic  insanity  the  prognosis  as  to  mental  recover)' 


necessarily  fatal  to  life,  is  most  assuredly  so  to  mental 
restoration. 

For  the  reasons  just  outlined  the  chronicinsane  are  very 
likely  to  develop  objectionable  Iiabits.  The  study  of  tlie 
physiological  origin  of  many  of  the  habits  of  this  class- 
of  the  insane  would  be  most  interesting  and  instructive. 


Fig.  SS.'i.x — Ca.s(-V.    Deun-ntla ;  riMiiLssiun  following  a  ciinfiisional  at- 
tack.   Muscular  tonicity  restored.    Ocular  convergence. 


Fig.  2S;1''.— Case  V.    Dementia  :  an  acute  confusloual  attack.    Entire 
absence  of  normal  muscular  tonicity;  ocular  divergence. 
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Iiisauity. 
Insault}-. 


Two  laws  underlie  every  form  of  nervous  activity,  and 
furnish  a  phj'siological  reason  for  the  constant  tendency 
toward  automatic  and  habit  action  exhibited  by  the 
chronic  insane  in  whom  inhibitory  impairment  always 


Fig. 


2837.— Case    VIII.     Dciiientia  l*ra^rn.\.     stuporous  state  with 
muscular  rigidity  and  negativism. 


exists.  1.  The  discharge  of  the  nerve  centres  occurs 
along  those  tracts  which  offer  the  least  resistance.  2. 
The  more  frequently  the  discharge  occurs  along  a  given 
line,  and  the  weaker  the  inhibitor}-  resistance,  the  easier 
does  a  repetition  of  the  discharge  become,  and  the  tuore 
certain  its  permanent  automatic  establishment. 

If,  for  an}'  reason,  in  those  conditions  of  mental  disease 
which  are  characterized  by  a  weakening  of  the  will  power, 
one  especial  route  is  established  either  by  reason  of  de- 
lusion or  b\'  mere  fortuitous  circumstance,  the  probability 
is  that  this  particular  route  will  continue  to  be  the  one 
most  frctiiiently  traversed  by  nervous  force  in  its  passage 
from  the  brain  to  tlie  peripher_v.  A  delusion,  an  halluci- 
nation of  sight  or  lieariug,  some  peculiar  condition  in  the 
patient's  environment  may  have  first  initiated  certain  ac- 
tions which,  b.v  being  unresisted,  and  hence  repeated, 
lead  to  the  establishment  of  a  habit.  Probably  in  some 
such  simple  and  purely  fortuitous  way  are  developed  the 
pulling  out  of  the  haii',  tearing  the  clothing,  walking  in 
a  beaten  patli,  making  singular  motions  or  uttering 
meaningless  sounds — in  fact  any  of  the  countless  sti'ange 
habits  of  the  insane.  It  matters  little  whether  the  per- 
formance of  tbe.se  habits  is  painful  or  disagreeable,  no 
other  alternative  seems  open  to  the  patient  when, 
through  weakness  of  will  and  intelligence,  the  morbid 
route  has  once  lieen  established.  Some  morbid  sensation 
in  the  scalp  or  chin  to  act  as  an  excitor,  or  merely  the  ab- 
sence of  anything  of  an  intelligent  character  to  engage 
the  attention,  may  lead  to  the  plucking  out  of  the  hair  or 
beard,  which  impulse,  meeting  with  no  resistance,  soon 
develops  into  a  persistent  habit.  A  delusion  about  the 
bed  may  lead  the  patient  into  the  habit  of  standing  up 
all  night,  and  if  not  interrupted,  nothing  short  of  re- 
strainf  will  prevent  exhaustion,  so  persistent  will  the  im- 
pulse become  to  remain  on  tlie  feet. 

The  importance  of  the  early  breaking  up  of  bad  habits 
among  the  insane  will  be  readil_v  understood.  Fortu- 
nately the  same  tendency  to  automaticity  of  action  may 


be  utilized  in  a  good  as  well  as  a  bad  direction.  By 
careful  supervision  we  maj'  succeed  in  breaking  up  many 
useless  and  vicious  habits  by  supplj'ing  some  simple  me- 
chanical occupation  for  the  hands,  thereby  utilizing  the 
automatic  nerve  activitj-  characteristic  of  the  disea.se. 
And  in  doing  this  we  may  even  seem  to  retard  mental 
deterioration.  Judiciously  selected,  mechanical  employ- 
ment among  the  insane  has  become  therefore  a  valuable 
means  of  treatment. 

It  is  quite  obvious  that  photographic  illustration  of  the 
entire  subject  of  atitomatic  nerve  activity  is  impossible, 
and  yet  enough  in  this  direction  ma}' be  shown  to  demon- 
strate the  important  part  played  by  morbid  automatic- 
cell  activity  in  the  physical  expression  of  chronic  insan- 
it_y,  and,  to  a  certain  extent,  in  some  forms  of  acute  alien- 
ation. It  is  evident  that  illustration  of  this  part  of  the 
subject  must  be  limited  to  postures.  The  significance  of 
postures  in  health  has  been  referred  to  by  Dr.  Francis 
Warner  in  an  article  on  "Muscular  Jlovenieuts  in  Man," 
in  the  April  number,  1889,  of  the  Jonrital  vf  Menial 
Science.  He  says;  "  Postures  depend  upon  the  ratios  of 
nerve-muscular  action,  and  to  some  extent  they  indicate 
the  present  ratios  of  static  efferent  force  proceeding  ' 
from  the  centres  concerned.  Observations  show  that 
the  postures,  when  not  due  to  a  present  stimulus,  or  when 


Fig.  2S38.^Case  IX. 


Dementia  Prn'cox.    Muscular  rigidity,  ocular 
divergence,  negativism. 


proiluced  liy  a  weak  stimulus  from  without,  such  as  a 
sound  or  sight,  corresjiond  to  and  are  signs  of  the  general 
condition  of  the  central  nerve  system." 

The  postures  maintained,  oftentimes  for  long  periods, 
by  the  insane  possess  a  special  interest  because  they  are 
a  pretty  sure  index  of  tlie  morbid  condition  of  the  central 
organ  of  innervation. 
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Cases  LI.,  LVIII.,  and  LX.  (Figs.  2827,  2828,  and  2829) 
illustrate  peculiar  and  somewhat  painful  attitudes  which 
were  taken  by  patients  suflering  from  secondary  or  ter- 
minal dementia.  And  in  Case  LXV.  (Fig.  2830)  is  seen  a 
singular  position  maintained  by  a  patient  in  a  condition 
of  stuporous  melancliolia.  In  these  and  similar  cases  the 
intensely  interesting  question  is  always  suggested,  How 
came  such  peculiar  habits  to  be  initiated?  The  wards 
for  demented  patients  present  numerous  cases  of  this 
character  which  will  allord  material  for  physiological  and 
psychological  study.  The  careful  investigation  into  the 
early  development  of  mechanical  movements,  attitudes, 
andmeaningless  habits  among  thisclassof  patients  would 
amply  repay  the  time  and  labor  expended  in  this  direction, 
and  throw  some  light  on  the  processes  of  cerebration  and 
their  connection  with  muscular  movements. 

The  singular  postures  shown  in  the  photographs  of 
Cases  LI., 'LVIII.,  and  LX.  (Figs.  2827,  2828,  and  2829) 
were  gradually  assumed  by  the  patients  while  under  the 
writer's  care,  and  yet  so  very  slowly  were  they  initiated 
that  thej'  became  tixed  and  liabitual  positions  before  any 
especial  attention  was  called  to  the  fact.  In  this  way  the 
real  causes  that  led  tip  to  the  final  establishment  of  the 
liabitual  posture  were  lost  sight  of.  Fronr  what  was 
known  of  the  patients,  the  impression  would  be  readil}' 
formed  that  in  Cases  LVIII.  and  LX.  delusions  of  sus- 
picion or  a  dislike  to  seeing  persons  about  led  to  a  habit 
of  hiding  the  face,  as  is  often  witnessed  among  bashful 
and  diffident  children.  As  these  particular  patients  be- 
came more  demented,  a  position  which  was  at  first  as- 
sumed as  the  result  of  an  active  delusion  finally  devel- 
oped into  a  permanent  habit,  simply  because  nervous 
force,  tlowing  along  this  route  from  centre  to  periphery 
for  so  long  a  time  in  obedience  to  impulses  derived  from 
morbid  ideas,  and  meeting  with  little  inhibition,  continued 
to  take  this  route  long  after  active  thinking  had  ceased. 

Another  interesting  fact  concerning  these  strange  atti- 
tudes assumed  by  these  patients  is,  that  they  seem  utterly 
oblivious  to  the  discomfort  and  even  the  painfuluess  of 
these  constrained  positions.  Cases  LI.  and  IjX.  would 
maintain  the  posture  for  hours;  and  Case  LVIII.,  from 
the  hour  of  rising  until  bed-time,  was  continually  in  the 
attitude  shown  in  the  photograph.  The  muscles  con- 
cerned in  the  maintenance  of  these  postures  were  in  a 
high  state  of  tension,  showing  that  a  certain  amount  of 
"  static  efferent  force  "  was  being  transmitted  continuous- 
ly from  the  centres  within  the  sensorium  to  the  periphery 
over  these  morbidly  pre-established  routes.  Nearly  all 
the  other  healthy  activities  of  mind  seemed  in  these  cases 
to  have  ceased  with  the  exception  of  the  mere  processes 
of  organic  life,  and  the  entire  energy  of  the  sensorium 
was  expended  in  keeiiing  up  these  automatic  and  useless 
positions.  Any  attempt  to  move  the  arms  into  a  more 
casj'  position  v.-as  met  by  firm  resistance,  which  was  not 
spasmodic  but  persistent,  in  character.  That  these  atti- 
tudes would  be  painful  to  a  person  in  health,  any  one  can 
demonstrate  by  attempting  to  maintain  similar  positions 
for  even  a  few  minutes  at  a  time. 

The  cataleptic  conditions  that  are  such  a  con.stant  ac- 
companiment of  the  stuporous  state  of  dementia  prcecox 
afford  a  good  illustration  of  automatic  cerebral  cell  ac- 
tivity. I)uring  this  phase  of  the  disease  the  muscles  be- 
come rigid  and  contracted  and  cannot  be  moved  without 
<inil(^  a  degree  of  force.  The  negalirium  so  characteristic 
of  the  mental  operations  extends  to  all  the  muscles.  Dur- 
ing the  remission  all  this  muscular  tension  ceases  and  the 
patient  nlurns  to  his  normal  jihysieal  expression.  Cases 
II..  XIV.,  VIII.,  and  IX.  illustrate  the  automati.sm  and 
rigidity  acconi])anylng  this  disease  at  its  height,  with 
the  return  to  a  natural  state  upon  the  .subsidence  of  the 
central  disturbance. 

Finally,  disturbances  of  motility  are  quite  frequently 
reflected  in  the  varying  expressions  of  the  eyes.  In 
mania  there  is  increased  brilliancy  of  the  eye  and"  marked 
mobility  of  that  organ.  In  melancholia  there  is  ocular 
parallelism  or  divergence,  in  which  condition  the  person 
seems  lo  take  no  interest  in  his  environnunt.  In  demen- 
tia and  in  the  stuporous  states  of  melancholia  and  demen- 


tia praeox  there  is  a  dull  lustreless  condition  of  the  eye. 
Oftentimes  the  eyes  have  a  staring  look,  and  in  many 
forms  of  insanity  "all  attempts  at  diversion  are  futile,  the 
patient  continuing  to  manifest  that  painfully  stony  and 
glaring  aspect  which  shows  how  intense  is  the  mental 
absorption.  Indeed,  one  of  the  first  symptoms  of  insan- 
ity observed  by  the  friends  of  the  patient  is  this  peculiar 
expression  due  to  ocular  parallelism.  They  often  refer 
to  a  certain  strange,  unnatural,  or  wild  appearance  about 
the  eyes  which  is  undoubtedly  brought  about  by  the  di- 
vergence due  to  almost  constant  morliid  preoccupation 
of  tlie  attention.  In  health  the  eyes  are  in  a  state  of  gen- 
tle convergence — such  a  condition  being  necessary  to  bi- 
nocular vision.  The  least  withdrawal  of  the  attention 
from  any  object  in  the  immediate  environment  is  at  once 
followed  by  a  partial  relaxation  of  the  recti  muscles,  and 
as  a  result  the  eyes  slightly  depart  from  their  condition 
of  convergence  and  appear  to  be  directed  forwaid  in 
nearly  parallel  or  slightly  divergent  lines.  Such  diver- 
gence is  usually  quite  temporary,  lasting  only  during  the 
mental  preoccupation.  So  too  in  mental  disease  the  eyes, 
either  from  morbid  preoccupation  or  from  deficient  ide- 
ation due  to  structural  or  functional  disturbance  of  the 
brain,  are  reduced  to  a  condition  of  quite  continuous  par- 
allelism, giving  that  appearance  of  abstraction  so  char- 
acteristic of  the  insane.  Illustrations  occur  in  Case 
XXXIII..  Figs.  2816  and  2817;  Case  X.,  Fig.  2822. 

Enough  has  been  said  to  indicate  the  prominent  part 
plaj'ed  by  physical  expression  in  the  symptomatology 
of  insanity.  The  intimate  associatiou  of  muscular  move- 
ments and  morbid  states  of  mind  serves  to  demonstrate 
the  close  functional  relationship  of  the  various  brain  areas 
and  their  mutual  interdependence. 

l'!iiiHes  P.  Bancroft. 

VI.  INSANITY:    GENERAL    DIAGNOSIS.— Bokder 

Lines  of  Insanity. — Insanity  is  made  manifest  in  the 
individual  b}-  a  departure  from  the  normal  in  his  conduct 
and  conversation,  without  regard  to  a  consonant  change 
in  the  conditions  of  his  environment.  The  recognition 
of  the  outbreak  of  mental  disturbance  is  therefore  not 
difficult;  but  when  we  have  to  go  further,  determine  the 
nature  of  the  aberration,  its  probable  cause,  and  above  all 
its  probable  duration  and  the  prospect  for  recovery,  we 
must  have  something  else  to  guide  ns  than  the  manifesta- 
tion itself. 

In  considering  the  subject  of  the  general  diagnosis  of 
insanity,  we  are  confronted  bj"  a  serious  ditliculty  which 
results  from  the  involvement  of  the  subject,  on  account 
of  the  various  conceptions  which  are  current  concerning 
what  is  constituted  in  its  manifestations.  That  is,  wluxt 
is  insanity  and  what  do  we  mean  b_v  the  term?  We  can- 
not explain  its  manifestations  in  the  terminology  of  meta- 
physics, nor  describe  them  as  the  result  of  certain  mor- 
phologic changes  in  the  cells  of  the  brain  cortex.  For 
we  must  recognize  that  while  it  is  true  that  certain  mor- 
bid histologic  changes  are  always  present  in  the  brain  in 
those  who  die  insane,  these  same  changes  are  also  found 
in  the  brains  of  those  who  are  not  insane,  especially  in 
the  brain  cortex  in  old  people  and  those  who  have  been 
the  victims  of  toxxmia  affecting  the  general  nervous  sj's- 
tem.  Besides,  there  is  no  constancy  in  the  relation  be- 
tween the  degree  of  morphologic  change  in  the  neuron 
and  its  extent,  nor  any  correlation  of  the  nature  of  the 
mental  disturbance  and  its  kind.  What,  then,  is  in.sanity  ? 
In  seeking  for  a  standard  by  which  to  judge  between 
sanity  and  insanity,  we  are  forced  to  create  an  arbitrary 
and,  in  a  measure,  ideal  individual,  with  whom  we  may 
compare  all  men  and  judge  of  the  existence  and  degree 
of  insanity  in  the  given  case,  by  the  departure  of  the  in- 
dividual from  this  standard.  This  ideal  individual  can 
be  defined  most  simply  and  completely  by  Herbert  Spen- 
cer's abbreviated  definition  of  life,  as  one  who  can  iier- 
fectly  "adapt  internal  to  external  relations."  Any  devi- 
ation from  this  standard  is  literally  insanity,  although 
it  is  not  so  recognized  until  the  deviation  becomes  "so 
marked  as  to  be  conspicuous,  on  account  of  .so  faulty  an 
adaptation  of  internal  relations  as  materially  to  interfere 
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lusauif  y, 
lusauit)'. 


■vvith  the  welfare  of  the  individual  aud  his  relations  to 
those  about  him.  Tlie  various  foiins  which  this  devia- 
tion may  assume  will  be  determined  liy  the  degree  of 
imperfection  in  the  nervous  organization  of  the  individ- 
ual and  the  influence  of  environment.  That  is,  if  the 
relative  imjierfectiou  of  structure  exists  only  in  a  certain 
definite  direction,  the  faulty  adaptation  will  be  in  that 
direction;  and  if  the  environment  of  the  individual  be 
such  as  to  iucrease  this  faulty  adaptation  it  will  be  to 
that  extent  exaggerated.  The  definition  of  heredity  with 
relation  to  insanity  is  as  much  involved  by  difference  of 
opinion  as  to  its  significance,  as  is  the  definition  of  insan- 
ity. The  usual  conception  of  the  relation  is,  that  the 
insanity  is  not  the  result  of  hereditary  conditions  unless 
the  inunediate  progenitors  or  collateral  relatives  of  the 
individual  have  been  insane.  The  equation  is  not  so 
simple,  however.  For  the  parents  of  the  insane  individ- 
ual may  lie  sound  mentallj-,  but  the  victims  of  some  con- 
stitutional disease  which  will  affect  adversely^  the  devel- 
opment of  the  child.  AVithotit  doubt  we  can  definitely 
assert  that  the^-  is  a  limitation  of  the  potentiality  of  the 
different  parts  of  the  organism  in  each  individual,  and 
that  this  limitation  applies  to  the  capacity  of  Ihe  organ- 
ism as  a  whole  to  meet  the  conditions  in  its  environment. 

Also,  this  potentiality  is  seldom  equal  in  all  parts  of 
the  organism.  So  that,  while  the  individual  is  capable 
of  meeting  the  conditions  present  in  the  environment  in 
which  he  was  born  and  grew  up,  he  would  not  be  equally 
capable  of  meeting  the  conditions  of  an  environment  dif- 
fering materially  from  his  own.  Now  if  this  is  true  of 
the  normal  individual,  how  much  more  is  it  true  of  the 
individual  who  for  anj-  reason  is  defective  and  whose 
capacity  is  limited?  This  assumption  isillustrated  by  the 
facts  of  senility  aud  in  the  irregular  manner  in  which  its 
processes  are  usually  manifested,  as  well  as  in  its  prema- 
ture appearance.  It  follows  then  that  this  limitation  of 
potentiality  which  may  manifest  itself  in  instability,  iu- 
capacitv,  or  defect  in  any  part  of  the  organism  nuist  have 
its  origin  in  inherent  want  of  capacit_v,  which  handicaps 
the  individual  from  the  beginning  of  his  existence.  Fol- 
lowing the  well-known  law  of  degenerative  processes, 
those  parts  of  the  organism  which  are  last  in  the  order 
of  development  and  most  complicated  in  their  structure 
will  be  the  first  to  be  limited  in  their  capacity  aud  show 
the  evidence  of  lessened  potentiality.  For  this  reason, 
no  matter  what  the  nature  of  the  incapacity  in  the  pa- 
rents, in  the  offspring  the  potentialit)'  of  the  nervous 
system  is,  other  things  being  ecjual,  most  likeh*  to  be 
limited.  The  recognition  of  hereditaiy  influence  has 
therefore  to  take  into  consideration  the  transmutation  of 
form  in  the  transmission  from  one  generation  to  the  other 
of  constitutional  or  diathetic  conditions  affecting  the  pa- 
rents, and  even  the  effect  of  temporary-  causes  affecting 
the  vitality  of  the  parents  at  the  time  of  conception. 
That  is,  any  condition  which  produces  somatic  degenera- 
tive changes  in  the  organism  of  the  parent  may  be  mani- 
fested by  brain  degeneration  and  mental  aberration  in 
the  offspring.  Thus  the  children  of  the  syphilitic,  tuber- 
culous, or  gouty  may  be  and  commonly  are  the  victims 
of  degenerative  disease  of  the  nervous  system  and  insan- 
ity. So  that,  while  as  generally  understood  the  children 
of  the  victims  of  these  diathetic  conditions  who  become 
insane  do  not  directly  inherit  the  tendency,  practicallj- 
thej'  do  by  tlie  transmutation  of  the  diathetic  conditions 
between  parent  and  child. 

When  we  take  into  consideration  that  insanity  is  the 
manifestation  of  alteration,  not  destruction,  of  function, 
we  can  appreciate  that  the  activities  involved  are  the 
same  in  amotmt  and  kind  in  both  normal  and  abnormal 
mental  activity.  In  the  one  case  they  represent  a  response 
to  external  stiiuuli,  the  effect  of  which  is  habitual,  while 
in  the  other  they  are  excited  by  centrifugallj'  generated 
stimuli,  more  or  less  out  of  accord  with  external  relations. 
There  is  no  abstract  difference  between  the  conduct  of 
the  sane  and  the  insane.  The  difference  lies  in  the  nature 
of  the  experience  which  gives  rise  to  the  conduct,  and  the 
loss  of  control  of  the  activities  which  are  manifested  in 
conduct.  The  function  of  the  activities  of  the  organism 
Vol.  v.— 5 


is  to  conserve  the  welfare  of  the  individual  b_y  adapta- 
tion to  his  environment.  Because  the  result  is  disastrous 
to  the  individual  who  is  insane  and  it  interferes  with  his 
relations  to  those  about  him  does  not  alter  this  fact,  but 
shows  only  that  the  manifestation  is  aberrent  with  fail- 
ure in  adaptation  as  the  result.  This  failure  in  its  turn 
brings  exhau.stion.  with  abeyance  or  destruction  of  func- 
tion. Now  when  we  consider  further  tliat  the  conditions 
under  which  societj-  exists  aud  men  li  \i'  are  comparatively 
uniform  in  a  given  community,  it  follows  as  a  corollary 
that  capacit.y  for  continued  adaptation  depends  upon 
integrity  of  structure  and  functional  potentiality.  So 
far  the  analogy  between  the  different  portions  of  the  or- 
ganism and  the  laws  which  govern  their  functional  ac- 
tivity obtains,  but  when  we  come  to  consider  that  the 
nervous  system  is  concerned  in  the  controlling  of  the 
activities  of  the  rest  of  the  organism,  and  tlie  direction  of 
the  sum  of  these  activities  in  the  maintenance  of  the  in- 
dividual, the  analogy'  no  longer  obtains.  And  when  we 
further  consider  that  the  most  highly  developed  portion 
of  the  nervous  system  has  another  function  in  the  cogni- 
tion of  the  ever-varying  conditions  in  the  environment 
of  the  individual,  aud  their  relation  .so  as  to  direct  the 
somatic  activities  involved  best  to  meet  the  changes  in 
the  environiuent,  the  wide  difference  in  and  the  great 
complexity  of  the  processes  becomes  aiiparent.  Whether 
mental  activity  is  represented  in  the  most  inistable  cells 
of  the  cortex  independently  or  is  represented  synchro- 
nouslj-  with  motor  generative  activity,  and  is  the  I'eflcx  of 
the  association  of  all  somatic  activities,  has  not  been  de- 
monstrated and  may  not  be  capable  of  demonstration,  but 
it  would  seem  to  be  the  most  reasonable  assumption  from 
the  data  we  liave.  The  pathologic  histoiy  of  insanity  is 
known  to  be  vague  and  indefinite,  and  from  the  stand- 
point of  histologj'  furnishes  veiy  little  information  to  the 
student  in  search  of  specific  morbid  changes  which  will 
explain  the  clinical  luanifestatious  of  aberrant  cerebral 
functioning.  This  apparent  absence  of  definite  anatomi- 
cal change  is  to  be  explained  by  the  conditions  which 
give  rise  to  insanity — namely,  the  ju-ecedence  of  physi- 
cal disease,  shock,  overwork,  luental  strain,  infection,  or 
auto-into.xication  from  .some  source.  Consequently  the 
insanity  cannot  be  said  to  be  dependent  upon  the  changes 
found  to  be  present  in  the  neuron,  but  rather  the  histo- 
logic change  aud  the  insanity  follow  the  conditions  gen- 
erated by  antecedent  somatic  changes,  to  which  they'  are 
consecutive.  However,  as  the  degenerative  process  witii 
disintegration  goes  on,  there  does  follow  mental  reduc- 
tion, and  this  is  always  in  proijortion  to  the  destructive 
change  in  the  neuron.  All  sensory  and  motor  manifes- 
tations, physiologically  considered,  represent  different 
modes  of  motion  resulting  from  activity  in  the  nerve  cell, 
and  this  activity  is  constituted  in  the  chemical  changes 
which  take  place  in  the  unstable  complex  organic  mate- 
rial of  which  the  nerve  cell  is  composed.  The  tendency 
in  the  potential  nerve  cell  is  to  manifest  its  activities 
along  definite  lines,  the  degree  and  nature  of  the  activ- 
ity being  dependent  upon  the  character  and  force  of  the 
stimulus. 

Biologic  cheiuistry  teaches  us  that  all  organic  com- 
pounds are  unstable,  and  that  in  the  functional  cells  of  the 
animal  organism  the  relative  instaliility  is  much  greater 
than  in  all  others.  Also  that  this  instabilit}'  increases 
with  the  activity  with  which  the  function  is  pei'formed. 
Consequently  we  would  expect  to  find,  as  we  do,  that  the 
structure  of  the  functional  nerve  cell  is  the  most  unstable 
of  these  comjiounds.  It  is  then  the  eorollaiy  of  this  state- 
ment that  the  activity  of  the  nerve  cell  depends  upon  its 
sensitiveness  to  stimuli  resulting  from  this  instability, 
and  that  its  capacitv'  for  continued  function  depends  upon 
its  ever-recurring  reconstitution.  In  an  organism  with 
nerve  cells  having  a  definite  potentiality,  this  reconstitu- 
tion would  obviously  continue  as  long  as  the  organism 
existed.  But  if,  through  some  incompleteness  or  irregu- 
larity in  the  development  of  the  cell,  due  to  hereditary  or 
acquired  causes  of  imperfection,  the  reconstitution  is  not 
cofuplete,  the  result  will  be  a  great<'r  instability  of  the 
compounded  elements  of  the  cell,  making  it  more  easily 
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broken  up,  or.  in  physiological  terms,  increasing  it.s  irri- 
tability. This  increased  rapidity  of  decomposition  and 
reconstitntion  implies  a  greater  amount  of  waste  and 
need  for  increased  quantities  of  nutriment,  consequently 
an  increase  of  all  of  the  other  organic  activities  implied. 
Now  if  from  any  cause  the  general  organism  is  incapaci- 
tated for  suppl}'ing  the  increased  quantity  of  nutriment, 
there  must  necessarily  lie  an  imperfect  reconstitntion  of 
the  nerve  cell  and  a  consequent  reduction  in  type  with 
restriction  of  activity,  which,  if  continuous,  finally  brings 
about  dissolution  and  destruction  of  function. 

It  may  be  assumed  that  the  new-born  child  has  a  brain 
mass  wfth  a  definite  potentiality  and  endowed  with  cer- 
tain hereditary  tendencies;  that  tiu>  mental  life  of  the 
adult  individual  is  the  sum  of  the  products  resulting  from 
the  influence  of  experience  upon  this  potentiality  and  of 
environment  upon  the  inherited  tendencies.  In  the  de- 
velo]ied  individual  the  general  nervous  system  has  a  dual 
function— the  direction  of  the  somatic  and  the  correlation 
and  co-ordination  of  the  mental  activities.  Just  as  the 
functioning  of  the  brain  and  general  nervous  ss'stetn  in 
the  direction  of  somatic  life  is  a  manifestation  of  motion, 
so  probably  is  the  functioning  of  that  part  of  the  brain 
which  presides  over  mental  activity,  their  interdepen- 
dence and  dependence  on  the  other  functions  which  they 
direct  and  control  being  analogous  to  that  existing  among 
the  vegetative  organs.  Again,  this  definite  mode  of  re- 
ception, comparison,  and  relation  of  external  and  internal 
impressions,  which  we  call  mental  activity,  involves  spe- 
cial functioning,  with  rcsidfiiig  tissue  change,  which 
increases  and  decreases  in  a  direct  ratio  with  its  activity. 
That  this  function  of  the  brain  is  a  com]iaratively  sepa- 
rate one,  carried  on  in  a  gi-eat  measure  independently  of 
the  general  manifestations  of  nervous  energy,  is  shown 
by  its  ab-senee  in  the  new-born  chihl  and  in  the  fact  that 
in  the  adult  the  gravest  disturbance  of  this  function  may 
occur,  or  even  its  entire  extinction,  without  materially 
interfering  with  the  vegetative  existence  of  the  individ- 
ual. There  is  an  interdependence,  however,  which  is 
essential  to  the  proper  performance  of  both  functions. 
The  impressions — the  relaticm  and  storin,g  of  which,  with 
the  concomitant  direction  of  vital  energy,  which  forms 
the  material  with  which  the  i^sychic  function  has  to  deal 
— are  brought  to  it  through  the  channels  of  the  general 
nervous  system  for  elaboration  into  thouglit  and  ideas,, 
and  it  follows  that  the  proper  performance  of  the  func- 
tions of  the  brain  depends  upon  the  relative  perfection  of 
its  parts  and  their  adaptability  to  the  demands  to  be  made 
upon  them.  Furthermore,  when  we  consider  that  umler 
the  influence  of  the  general  disturbance  present  in  insan- 
ity, with  the  intensification  or  abeyance  of  the  organic 
activities  associated  with  the  mental  disturbance,  it  will 
be  readily  understood  how  not  only  tlie  nutritive  and 
climinative  changes  in  the  brain  will  be  interfered  with, 
but  the  functioning  of  the  rest  of  the  organism  as  well,  so 
that  the  work  done  b}'  each  organ  will  be  incomplete  and 
aberrant  in  form.  Thus  the  general  and  local  conditions, 
acting  and  reacting  upon  one  another,  prevent  the  re- 
establishment  of  normal  functional  activity  in  the  brain, 
and  bring  about  the  persistence  of  those  conditions,  \m- 
marily  dependent  upon  some  temporarily  acting  cause, 
which  result  in  the  upsetting  of  an  unstable  nervous  or- 
ganization. 

We  have  then  to  consider  hereditary  or  acquired  im- 
perfections in  the  structure  or  functional  potentiality  of 
the  nervous  .system,  the  infiuence  of  the  general  changes 
in  the  organism,  the  reaction  of  the  perverted  fuuctionuig 
of  the  brain  on  the  general  organism,  and  the  implication 
of  certidn  portions  of  the  general  nervous  sj'stem  bj'  de- 
structive changes.  Although  not  yet  demonstrable,"  it  is 
Jiighly  probable  that  there  can  be  chemical  imperfection 
of  structure,  even  where  there  is  no  mori)hologic  change 
apparent,  and  that  this  imperfection  or  incompleteness 
may  operate  to  ])rodnee  an  abnormal  tendency  to  decom- 
position following  the  application  of  a  slight  incident 
force,  or,  ('X pressing  the  same  eonelusion  in  pliysiological 
terms,  a  tendency  to  react  excessively  to  slight  stimuli. 
Applying  this  definition  to  the  nervous  system,  we  see 


this  tendency  manifested  in  an  exalted  but  indefinite  and 
non-persistent  mental  and  motor  activity,  examples  of 
which  are  a  matter  of  daily  observation  among  so-called 
nervous  people.  Again,  hereditary  or  acquired  condi- 
tions maj'  determine  a  defect  or  impelling  of  development, 
which  will  show  itself  as  a  tendency  in  an  unstable  ner- 
vous organization  to  break  down  in  certain  directions, 
whereas  integrity  of  structure  and  normal  fimctioning 
may  persist  throughout  in  other  directions. 

We  have  next  to  con.sider  that  through  disease  or  even 
disturbance  of  the  circulation  in  the  couductiug  tracts  of 
the  nervous  system,  either  in  the  path  of  sensory  or  mo- 
tor impulses,  or  in  .some  of  the  subsidiary  centres,  per- 
verted iiujiressions  may  be  carried  to  the  cortex.  Such 
aberrations  of  function  occur  constantly  in  the  presence 
of  fatigue,  mental  strain,  or  bodily  disease  among  those 
who  are  not  insane.  How  easy  it  is  to  account  for  their 
exaggeration  and  persistence  if  they  take  place  in  a  ner- 
vous system  which  is  ]n-imarily  defective.  Lastly,  we 
have  to  consider  the  influence  which  impaired  nutrition, 
occurring  as  the  result  of  exhaustion  of  vitality,  either 
through  overwork  or  bodily  disease,  may  in  the  presence 
of  the  factors  just  described  have  in  determining  an  out- 
break of  insanity.  Here  again  a  little  reflection  will  show- 
that  the  most  profoimd  exhaustion  from  overwork  or 
bodily  disease  may  oecm'  without  protlucing  insanity  in 
the  ordinary  individual.  What,  then,  is  the  necessary 
factor?  ()l)viously  an  imstable  nervous  system  or  one 
^vith  a  limited  potentiality.  The  unstable  nervous  sys- 
tem Avill  be  easily  up.set,  and  as  a  result  its  functions 
will  be  manifested  aberrantly  or  in  excess,  as  we  see  in 
hysteria,  neurasthenia,  depression  with  or  without  emo- 
tional disturbance,  maniacal  excitement,  or  delirium. 
The  extent  of  this  disturbance  of  equilibrium  will  always 
be  in  proportion  to  the  degree  of  instability  and  the  na- 
ture of  the  exciting  cause.  In  those  cases  in  which  the 
strain  upon  the  vitality  of  the  individiuil  has  been  pro- 
longed or  excessive,  there  may  follow  stupor  or  coma,  as 
seen  in  typhoid  conditions,  after  surgical  procedure,  dur- 
ing the  puerperium,  in  acute  alcoholism,  and  in  some 
forms  of  chronic  intoxication.  In  the  nervous  system  of 
limited  potentialitj-  the  tendency  will  be,  under  the  con- 
ditions described,  toward  the  estalilishment  of  the  process 
of  degeneration,  which  will,  in  its  turn,  vary  in  degrei; 
and  extent  with  the  amount  of  limitation  and  the  nature 
of  the  strain.  The  unstable  brain  of  necessity  also  has  a 
limited  potentiality,  so  that  even  after  the  nuldest  out- 
breaks of  mental  disturbance  there  is  some  mental  reduc- 
tion which  is  permanent.  Again  the  progress  of  degene- 
ratiini  nniy  be  so  slow  or  retarded  by  changes  in  the 
environment  of  the  individual  that  years  may  pass  with 
l)Ut  slight  alteiations in  charactei'  being  manifest — usually 
in  the  form  of  lessened  self-control,  increased  self-con- 
sciousness, suspicion,  or  a  tendency  toward  confusion  in 
or  after  unusual  or  extended  mental  ctfort.  For  obvious 
reasons  physical  disease,  either  acute  or  as  manifested  in 
the  changes  accompanying  chronic  degenerative  processes 
in  the  vegetative  organs,  wovdil  also  make  manifest  the 
disturbance  of  an  unstable  nervous  system  or  the  pres- 
ence of  degenerative  change  resulting  from  limited  po- 
tentiality. These  conditions  constitute  what  are  ordi- 
narily called  the  border-land  manifestations  of  insanity, 
because  the  changes  are  as  a  rule  slight,  take  place  slowly, 
and  although  there  may  be  explosive  outbreaks  accom- 
panying them,  the_y  are  short-lived  and  do  not  suggest 
their  real  origin.  The  family  and  friends  of  the  patient 
having  become  accustomed  to  the  changes  in  his  charac- 
ter, the  presence  of  actual  mental  aberration  is  not  sus- 
pected nor  recognized  until  some  marked  manifestation 
of  untoward  conduct  makes  the  true  condition  ajiiiarent. 
In  these  border-land  states  theiiatieut  is  commonly  fully 
alive  to  his  condition,  even  if  he  does  not  appreciate  its 
significance.  The  difficulty  in  making  a  correct  diagnosis 
does  not  result  from  failure  to  recognize  these  vague  and 
ephemeral  manifestations,  but  rather  from  the  inabilit.y  to 
appreciate  their  extent,  because  in  the  one  case  they  may 
go  no  further  than  the  temporary  loss  of  control,  confu- 
sion, or  delirium,  while  in  another,  even  where  the  con- 
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ditions  in  the  environment  of  the  patient  may  appai'cntly 
be  favorable,  the  oiitbrcalc  will  lie  prolonged  indelinitely 
and  the  mental  reduetion  may  be  jerinanent.  To  this 
class  belong  those  individuals  who  develop  the  different 
phobias  or  who  have  persistent  impnlses  toward  foolish, 
vulgar,  or  criminal  conduct,  as  illustrated  by  involuntary 
mimicry,  coprolalia,  kleptomania,  and  sexual  inversion 
or  perversion.  The  only  guide  we  have  for  determining 
whether  or  not  the  mental  aberration  «'ill  be  temporary 
or  permanent  is  tiie  history  of  the  individual  as  to  the 
extent  to  which  it  reveals  instabilit_y  or  defect.  As  a  rule, 
the  children  of  the  insane  and  neurotic  are  unstable, 
while  the  children  of  those  suffering  from  diathetic  con- 
ditions are  defective.  Therefore  in  the  former  the  pre- 
sumption is  in  the  direction  of  the  mental  disturbance 
being  temporary,  although  liable  to  recur.  In  the  defec- 
tive, however,  the  probability  of  the  eccentricity  and 
erratic  conduct  being  the  beginning  of  a  permaneht  de- 
generative process  is  verj'  great,  especially  so  if  physical 
exploration  shows  the  presence  of  chronic  degenerative 
change  in  the  vegetative  organs. 

Examination  of  Patients, — In  conducting  the  exam- 
ination of  a  person  .supposed  to  be  insane,  it  is  important 
to  eliminate  the  personal  equation  in  yourself,  and  to  be 
able  to  recognize  its  influence  upon  those  who  have  the 
patient  in  charge.  Next  come  the  recognition  and  ap- 
preciation of  the  natural  capacity  of  the  individual,  the 
limitation  of  his  mental  horizon,  and  his  attitude  toward 
his  environment.  You  would  not  expect  the  .same  clear- 
ness of  definition  in  the  conceptions  of  an  illiterate  man 
existing  in  piiraitive  .surroundings  as  you  would  in  those 
of  a  cultured  man  witli  a  wide  mental  horizon.  As  a 
rule,  the  insane  present  some  or  all  of  the  st).gmata  of  de- 
generacy, both  physical  and  mental;  the  physical  stig- 
mata being  more  common  in  the  defective,  the  mental  in 
the  unstable.  They  rejiresent  different  degrees  of  defect 
in  the  development  of  t)ie  individual,  and  in  the  nervous 
system  limitations  of  potentiahty.  That  is,  the  individ- 
ual with  these  evidences  of  degeneracy  present,  and  the 
limitations  which  they  imply,  might  under  favorable 
conditions  live  his  life  through  without  mental  disturb- 
ance, but  does  break  down  imder  the  .stress  and  strain  of 
social  and  industrial  competition,  as  the  result  of  disease, 
shock,  overwork,  or  excessive  exposure:  and  this  break- 
down will  be  temporary  or  permanent  according  to  the 
degree  of  defect  in  his  ner\-ous  organization  and  the  ex- 
tent of  the  strain.  Furthermore,  none  of  the  .symptom 
groups  on  which  classification  has  been  predicated  are 
distinct  entities,  but,  on  the  contrary,  all  of  the  different 
manifestations  of  mental  perversion  ma_y  be,  and  often 
are,  present  in  a  sin.gle  individual  during  the  course  of 
an  outbreak  of  insanity,  while  mental  reduction  is  com- 
mon to  them  all.  S3'philis,  gotit,  rheumatism,  alcoholism, 
phthisis,  traumatism,  etc.,  are  not  direct  causes  of  definite 
forms  of  mental  perversion,  but  rather,  by  their  effect  in 
interfering  with  nutrition  and  elimination,  the  means  of 
exhausting  the  limited  potentiality  of  the  individual ; 
and  the  mental  per\ersion  which  follows  may  manifest 
itself  in  any  form.  For  example,  the  syphilitic  degene- 
rate may.  when  insane,  be  either  exalted  or  depressed, 
excited  or  agitated,  the  victim  of  hallucination,  well- 
defined  delusion,  or  mental  reduction  may  be  profound 
from  the  beginning  of  the  outbreak,  and  dementia  super- 
vene without  any  manifestation  of  active  perversion ;  and 
so  with  other  causes  of  somatic  degeneration.  Psycho- 
logically, analysis  of  the  aberrations  of  mental  processes 
shows  that  they  are  not  of  different  kinds,  but  vary  in 
degree.  Hallucination  of  the  special  senses  is  either 
pleasurable  or  painful.  The  picture  formed  and  the  de- 
lusion which  results  has  the  same  characteiisties.  That 
is,  all  insane  people  when  exalted  have  agreeable  concep- 
tions, and  when  excited  or  depressed  have  persecutory 
or  depreciatory  ideas,  their  definition  depending  upon  the 
mental  capacity,  extent,  and  variety  of  the  life  experi- 
ences of  the  individual.  If  you  will  go  through  a  hospi- 
tal ward,  carefully  observing  each  individual,  vou  will 
find  one  jiatient  sitting  with  ra])t  intent  expres.si(m  on  his 
face;  another  with  head  turned  to  one  side  as  if  listening 


intently,  the  expression  varying  from  complaisance  or 
self-satisfaction  to  anxiety,  dread,  fear,  or  anger.  An- 
other will  be  standing,  excitedly  gesticulating  and  de- 
nouncing. Still  another,  sitting  with  bowed  head,  a 
sullen  and  gloomy  expression  on  his  face,  suddenly 
straightens  up  and  strikes  the  one  nearest  him,  again 
lapsing  into  sullen  gloom,  or  continuing  the  assault,  and 
accompanying  his  blows  with  a  tirade  of  rleniniciation  or 
abuse.  All  this  seems  purposeless,  but  careful  observa- 
tion and  questioning  will  disclose  the  fact  that  each  of 
these  individuals  has  heard  or  seen,  and  often  both,  voices 
and  presences,  agreeable  or  disagreeable,  pleasing  or 
threatening.  Perversions  of  the  olfactory,  gustatory, 
tactual,  and  muscle  senses  may  be  and  often  are  present 
as  concomitants  of  the  belief  formed  out  of  the  primary 
illusion,  resulting  from  the  auditory  or  visual  hallucina- 
tion. Visceral  consciousness  is  coranionlj'  a  most  jiotent 
factor  in  the  development  of  the  belief  that  poison  is  being 
administered,  and  the  sinking  sensation,  characteristic  of 
some  forms  of  intestinal  indigestion,  a  bruit  of  the  nh- 
dominal  aorta,  and  all  sorts  of  gastric  sensations,  with  the 
suii'ocative  feehngs  attendant  upon  gastric  distention, 
are  perverted  to  signify  the  effect  of  pois(m,  the  adminis- 
tration of  anaesthetics  or  narcotics,  and  electric  influence ; 
w-hile  among  the  lower  types  these  sensations  are  signifi- 
cant of  occult  or  demoniac  influence. 

All  of  us  hear  sounds,  see  sights,  and  perceive  odors 
and  tastes.  We  are  subject  to  disagreeable  tactual  sen- 
sations and  to  visceral  consciousness,  but  we  coiTect  our 
false  impressions  through  the  influence  of  environment 
on  our  consciousness.  Why  is  it,  then,  that  the  insane 
man  fails  to  correct  his  false  impressions?  Referring  to 
what  has  been  said  about  the  morbid  self-consciousiiess 
and  limited  self-contiol  of  the  unstable  and  defective,  we 
can  easily  see  how,  as  the  result  of  mental  strain  or  phys- 
ical exhaustion,  the  tendency  to  introspection  wouldbe 
exaggerated.  If  this  persists,  irritability  shows  itself, 
and  suspicion  follows.  The  actions  of  others,  heretofore 
a  matter  of  indifference,  take  on  a  new  meaning  and  have 
especial  significance.  In  the  development  of  in.sanity, 
after  the  persistence  of  irritability  and  suspicion  for  a 
time,  with  the  continually  increasing  tendency  tow  ai'd 
introspection,  and  the  relation  of  external  phenomena  to 
self,  dread  is  added,  ordinary  sights  and  soimds  have  a 
special  purport,  and  are  associated  with  experienci'S  in 
the  life  of  the  individual  which  have  been  untoward  or 
unfortiuiate.  As  a  result  of  the  constant  suspicion  and 
dread  confusion  snijervenes,  and  the  voices  of  thore  bj"^ 
whom  the  individual  is  surrounded  are  heard  to  niter 
threats  and  sneers,  to  make  accusations,  or  suggest  tilte- 
rior  motives  for  ordinary  actions;  while  to  the  sight,  the 
conduct  of  friends  or  relatives  assumes  a  corresponding 
.significance.  The  individual  becomes  impervious  to  evi- 
dence or  demonsti'ation.  The  persistence  of  sounds  and 
sights  forms  a  pictiu-e  of  that  which  is  dreaded  and 
feared.  Suspicion  ends  in  the  certainty  of  belief,  the  na- 
ture of  the  belief  varying  with  changes  in  the  environ- 
ment, governed  largel_y  b_y  the  previous  experiences  of 
the  individual,  changing  in  form,  but  always  having  the 
same  substantive  basis,  the  definition  of  the  belief  vary- 
ing with  the  amount  of  mental  reduction.  So  that  where 
this  is  slight  the  definition  may  b(^  constant  in  foim,  as 
in  the  paranoiac,  or  in  that  analogous  form  of  chronic 
delusional  insanity  so  common  after  the  climacleric  in 
both  sexes.  On  the  other  hand,  the  definition  may  varj- 
from  moment  to  moment,  as  in  the  rapidly  changing 
phantasmagoria  present  in  acute  mania,  or  be  only  sug- 
gested, as  in  the  vague  uneasiness  associated  with  acute 
depression. 

Insanity,  although  never  directly  due  to  bodily  disease, 
is  often  precipitated  by  it  and  is  always  accompanied  by 
more  or  less  disturbance  of  the  bodily  functions.  Again, 
although  the  tendency  toward  insanity  is  in  the  majcu'ity 
of  cases  hereditary,  actual  in.sanity  in  the  parents  or  near 
relatives  is  not  the  only  hereditar}' condition  operating  to 
produce  mental  disturbance.  Consumption,  rheuniati.sm, 
syphiHs,  alcoholism,  or  any  constitutional  imperfection  in 
the  parents  is  equally  potent  in  bequeathing  an  unstable 
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nervous  orf^anization  to  the  eliild,  with  tlie  vesultiiig  teu- 
deney  to  break  down  meutally  vmder  the  iiiHiienec  of  bod- 
ily disease  or  mental  strain."  Conditions  arising  during 
the  pregnancy  and  labor  of  the  mother  may  iutJuence  the 
mental  stability  of  the  child,  as  well  as  the  occurrence 
of  infantile  disease  accompanied  by  prolonged  high  tem- 
perature, convulsions,  or  great  exhaustion.  Unfavorable 
conditions  surrounding  the  advent  of  puberty,  the  |irog- 
rcss  of  adole.s<'enee,  and  in  women  a<-eidents  or  diseases 
connec-teil  with  pregnancy  and  labor,  the  puerperium, 
and  th(f  period  of  lactatioii,  or  the  advent  of  tlie  climac- 
teric are  often  exciting  causes  of  insanity  in  those  pre- 
disposed. In  men,  pi'olonged  exposure,  overwork,  and 
insufficient  food,  syphilis,  alcoholism,  wr  .severe  acute  dis- 
ease accompanied  by  high  temperature  or  exhausting 
discharge  will  operate  to  produce  a  siiuilar  result. 

As  insanity  is  manifested  by  the  perversion  of  the  nor- 
mal activities  of  the  individual,  both  bodily  and  mental, 
therefore  the  tii-st  thing  to  determine  is  the  normal  plane 
of  his  bodily  and  mental  activity.  To  this  end  iiiciuiry 
should  be  made  into  his  habits  and  conduct  before  the 
outbreak  of  mental  disturbance,  especially  as  to  the  de- 
gree of  intelligence  and  his  moral  qualifications,  his  re- 
seml)iance  to  other  members  of  the  family,  and  wherein 
lie  differs  from  them.  This  information,  together  with 
the  family  history,  will  furnish  a  standard  by  which  to 
judge  how  great  a  departure  from  the  normal  his  present 
condition  indicates.  A  careful  study  of  the  statements 
and  beliefs  of  the  patient  should  be  made,  his  reasons  for 
them,  also  the  foundation  for  his  beliefs  and  the  motives 
for  his  conduct.  These  inciuiries  will  determine  the  pres- 
ence of  pervensiou  of  the  special  .senses,  while  the  degree 
of  intelligeuce  the  patient  manifests  in  defending  and  ex- 
plaining his  conduct  W'ill  indicate  the  presence  and  degree 
of  mental  reduction.  In  women  it  is  important  to  know 
at  what  age  they  began  to  menstruate,  and  whether  the 
function  was  established  Avithout  systemic  disturbance, 
the  presence  or  absence  of  headache  or  pain,  and  whether 
the  periods  are  too  frequent  or  delayed.  If  she  is  a  mar- 
ried woman,  inquiry  should  be  made  as  to  her  pi-egnan- 
cies,  their  number  and  frequencv,  the  condition  of  the 
general  health  during  the  period  of  gestation,  and  whether 
there  had  been  any  alteration  of  character  or  habits ;  also 
as  to  the  character  of  her  labors,  the  liistory  of  the  puer- 
perium and  period  of  lactation,  and  the  degree  of  regu- 
larity in  the  performance  of  the  menstrual  function  be- 
tween her  pregnancies.  If  she  has  never  borne  children, 
inquiry  should  be  made  as  to  the  occurrence  of  miscar- 
riage ;  or,  if  she  is  sterile,  whether  the  sterility  is  depen- 
dent ui)on  imperfect  development,  deformity  in  the  sex- 
ual organs,  or  is  tlie  result  of  disease.  These  inquiries 
will  show  the  relation,  if  any,  between  the  mental  disturb- 
ance and  the  condition  of  the  reproductive  organs,  espe- 
cially if  menstrual  disturbance  or  pelvic  disease  have  been 
associated  with  the  onset  of  the  insanity.  In  both  sexes 
the  condition  of  <ligestiou  and  the  excretory  functions 
should  be  investigated.  Finally,  the  nature  and  kind  of 
occupation  to  which  the  patient  has  been  accustomed, 
■whether  it  has  been  recently  changed,  made  more  labori- 
ous or  confining,  and  especially  if  the  change  has  been 
from  an  active  outdoor  life  to  a" sedentary  one.  Nothing 
in  relation  with  the  functions,  occupation,  and  surround- 
ings of  the  ]ialient  will  be  unimportant. 

Fkignkd  Insanitv. — To  feign  insanity  is  very  easy  and 
yet  very  dillicull.  The  reason  for  this  paradox  is  that 
the  ordinary  individual  is  almost  certain  to  blunder,  so 
that  he  will  be  recognized  as  a  malingerer.  However, 
the  man  of  intelligence  who  is  a  good  actor  may  after 
careful  observation  imitate  the  manifestations  of  insanity 
so  clos<'ly  as  to  defy  detection  at  the  time.  Anotlier  par- 
adox involved  in  this  subject  is  that  the  insane  may  and 
do  feign  insiinity.  This  feigning  of  in.sanity  liy  llie  in- 
sane most  frequently  occurs  in  connection  with  the  crimi- 
nal acts  of  those  who  liave  been  for  some  time  on  the  bor- 
derland, and  wlio  liave  been  able,  until  the  outbreak 
•which  culminated  in  the  imtoward  act,  to  control  their 
conduct.  Recognizing  what  must  follow,  they  mimic 
the  outward  manifestations  of  active  mental  disturljancc, 
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in  order  to  shield  themselves  from  the  consequences  of 
their  acts.  Others  exaggerate  their  condition  to  frighten 
those  about  them  or  to  attain  some  object  they  have  in 
view.  The  form  and  manner  in  which  the  feigning  of 
insanity  may  be  attempted  will  be  determined  by  the 
character  and  experience  of  the  malingerer.  Naturally 
the  man  of  education  will  be  guided  by  the  knowledge 
gained  froiu  reading  and  observation,  while  the  illiterate 
individual  Avill  follow  the  suggestions  of  tradition  and 
folk  knowledge  as  to  the  supposed  characteristics  of  in- 
sanit_y.  Those  who  are  unfamiliar  with  insanity  do  not 
recognize  its  manifestations  unless  they  take  some  active 
form,  such  as  violent  excitement  or  bizarre  conduct. 
They  are  loth  to  admit  the  fact  of  insanity  if  the  individ- 
ual answers  ordinary  questions  intelligently  and  claims 
to  be  sane.  So  that  the  malingerer  is  naturally  tempted 
to  extravagance  in  the  manifestations  of  the  mental  dis- 
tiu'ba'nce  he  is  feigning,  and  he  especially  tries  to  indi- 
cate by  his  conduct  and  conversation  the  absence  of  in- 
telligence. He  may  appear  to  be  stupid,  the  victim  of 
hallucination,  incoherent,  delirious,  or  maniacal,  but  all 
of  these  are  as  a  rule  exaggerated.  The  man  who  is  really 
insane  believes  that  he  is  not,  and  is  constantly  at  pains 
to  argue  the  matter.  This  is  not  true  of  the  man  who 
would  feign  insanity.  The  lualingerer  most  frequently 
presents  the  phenomena  of  amnesia,  especially  if  his  con- 
duct has  been  criminal,  and  along  with  these  manifesta- 
tions he  will  mimic  the  jihysical  expression  and  personal 
indifference  of  dementia.  The  conduct  of  the  really  in- 
sane man  is  always  out  of  consonance  with  his  environ- 
ment, and  in  those  forms  of  mental  disturbance  which  are 
usually  feigned  there  is  always  considerable  mental  re- 
duction which  is  persistent  during  the  attack.  Herein  is 
the  final  test  of  insanity,  for  mental  reduction  cannot  be 
successfully  imitated  all  of  the  time  nor  for  any  length  of 
time. 

jWe  have  then  to  consider,  in  making  a  diagnosis  of 
feigned  in.sanity,  the  conduct  of  the  individual,  and,  if  it 
is  manifested  in  criminal  acts,  its  relation  to  his  environ- 
ment at  the  time,  and  consonance  with  his  character  and 
habits,  which  are  usual  and  habitual;  whether  the 
amount  of  mental  reduction  present  is  in  relation  with 
the  kind  and  degree  of  mental  disturbance,  and  if  the 
mental  reduction  is  persistent.  We  have  next  to  remem- 
ber that  the  really  insane  man  does  not  realize  his  condi- 
tion, and  his  morbid  self-consciousness  leads  him,  if  he  is 
intelligent  enough,  persistently  to  assert  and  argue  his 
belief  in  his  sanity.  Finally,  the  crux  of  the  question  is 
what  is  meant  by  the  term.  Legally  a  man  might  be 
considered  to  be  feigning  insanity  when  scientifically  he 
is  not,  for  it  is  doubtful  if  the  effort  to  feign  insanity  is 
ever  made  by  a  perfectlj'  sane  man.  There  must  be  the 
morbid  egotism  of  the  neurotic  to  prompt  the  man  to 
simulate  a  condition  which  the  normal  individual  looks 
upon  with  dread  and  horror.  Hurry  A.  Tomlinson. 

VII.  INSANITY:  GENERAL  PROGNOSIS.— S<^(ft«ftcs. 

Thuruam's  frequently  quoted  paragraph  giving  his 
conclusions  from  a  generalization  of  the  liistories  of  the 
patients  at  the  York  Retreat  will  best  introduce  this  sub- 
ject. The.y  possess  a  certain  value,  as  he  was  able  to  trace 
the  after-history  of  every  patient  who  had  been  at  the  re- 
treat in. whomdcdih occurred.  He  wrote:  "In  round  num- 
bers of  ten  persons  attacked  by  insanity  five  recover  and 
five  die  sooner  or  later  during  the  attacks.  Of  the  five 
who  recover  not  more  than  two  remain  well  the  rest  of 
their  lives.  The  other  three  sustain  subsequent  attacks 
during  which  at  least  two  of  them  die." 

These  statistics  barely  approximate  the  truth,  and 
are  open  to  several  objections,  the  chief  of  whicli  is  that 
they  represent  iiospita'l  cases  only,  which  are  most  likely 
to  be  of  the  sevei'e,  difficult,  and  chronic  variety.  TheV 
cover  therefore  but  jiart  of  the  ground,  and"  a  vastly 
different  idea  of  the  prospect  of  cure  would  prevail  if  th'e 
undoubtedly  large  number  of  cases— chiefly  melancholia 
— which  recover  without  going  to  a  hospital  or  even  (as 
Blandford  believes)  to  a  doctor,  could  be  included.  At 
the  same  time  these  results  are  instructive  and  sufficiently 


REFEREKCE   HANDBOOK  OF  THE   MEDICAL  SCIENCES. 


Ill  sanity, 
Iiisanlty^, 


accurate  to  enable  oue  to  make  a  fair  estimate  of  the  ter- 
mination of  insanity  iu  general.  Tlie_y  show  plainly  that 
not  a  small  proportion  of  patients  have  incurable  forms 
of  mental  disease,  characterized  in  the  main  by  a  succes- 
sion of  attaciis  which  are  followed  by  temporary  returns 
to  a  degree  of  rationality  sufficient  to  warrant  the  name 
of  "  recoveries. " 

Importance  of  the  Form  of  Insairiti/. — If  we  analyze 
these  cases  we  shall  tind  two  classes  of  patients,  one  in 
whicli  the  attacks  occur  very  irregularly  and  are  of  a 
variety  of  forms — mania,  melancholia,  stupor,  confusion, 
etc. — moditied,  it  may  be,  by  minor  conditions,  such  as 
katatonia  or  cataleps_y.  Moreovei',  succeeding  attacks 
are  rarely  of  the  same  kind.  In  these  patients  the  inter- 
val of  so-called  recovery  is  of  the  nature  of  a  remission  of 
varj-ing  length,  and  tlie  mind,  thougli  sometimes  clear 
and  apparently  sound,  never  again  returns  fully  to  its 
normal  condition,  and  in  the  succeeding  intervals  be- 
comes more  and  more  impaired  until,  in  tlie  majority  of 
cases,  complete  mental  disorganization  or  dementia  closes 
■  the  scene  in  a  few  j-ears.  These  are  tlie  cases  of  dementia 
prreco.x. 

In  the  other  class  the  attacks  are  usually  relatively 
sliort  (from  si.x  to  twelve  mouths) :  they  occur  in  the  main 
at  fairly  regular,  periodical  intervals;  they  are  never 
other  than  mania  or  melancholia  iu  their  nature,  and  the 
intervals  are  characterized  by  complete  return  to  reason 
and  normal  health.  The  intervals,  moreover,  are  in  some 
eases  of  long  duration,  lasting  it  maj'  be  for  years.  Iu 
manv  instances  the  combined  duration  of  all  tlie  attacks 
represents  but  a  small  proportion  of  a  patient's  lifetime. 
It  is  safe  to  say  that,  e.xeepting  in  circular  insanitv,  it  is 
onl_v  a  minority  of  cases  of  this  form  in  which  the  attacks 
occur  within  two  years  of  eacli  othei',  although  they  are 
likely  to  recur  more  frequently  with  advancing  years. 
It  is,  however,  imptjssible  to  predict  the  length  of  the  in- 
tervals, as  they  are  more  or  less  irregular,  although  it 
ma}'  be  approximated  after  several  attacks  have  occurred. 
This  form  is  now  known  as  manic-depressive  insanity. 

It  is  obvious,  therefore,  that  the  difference  iu  the  out- 
come of  the.se  two  varieties  is  a  wide  and  important  one. 
At  the  same  time  it  is  sometimes  exceedingly  difficult  to 
distinguish  between  them  before  a  second  attack  has  oc- 
curred. Nothing  can  emphasize  more  strongly  than  these 
groups  of  cases  the  necessity  of  a  correct  diagnosis  as  a 
preliminary  to  oven  a  fairly  accurate  prognosis  iu  mental 
disease.  These  indications  are  fully  considered  in  special 
articles  below  on  manic-depressive  insanity  and  de- 
mentia prrecox,  where  will  also  be  found  the  prognostic 
indications  relating  to  the  subordinate  states  of  mental 
disturbances,  such  as  mania,  melancjiolia,  stupor,  con- 
fusion, and  the  like,  which  distinguish  these  diseases. 

HereiJity. — The  clnef  clement  in  the  pi'ognosis  of  men- 
tal disease  is  faulty  heredity.  This  is  the  most  promi- 
nent factor  in  the  causation  of  idioc}'  and  imbecility  and 
of  the  different  forms  which  degenerative  insani't}'  as- 
sumes. Those  included  under  this  head  in  the  H.sxdisook 
are:  paranoia,  manic-depressive  insanity,  circular  insan- 
ity, the  constitutional  psychopathic  states,  including 
congenital  neurasthenia,  compulsive  insanity,  impulsive 
insanity,  and  contrar}-  sexual  instincts;  also  "moral" 
insanity  and  foHe  a  deux.  When  any  of  these  conditions 
are  unmistakable  the  disease  is  sure  to  be  of  the  chronic 
type,  whether  its  progress  is  uniformly  degenerative  or 
manifested  by  periodical  attacks. 

It  is  not  an  uncommon  belief  among  non-medical  peo- 
ple and  even  general  physicians  that  the  inheritance  of 
insanity  means  impossibility  of  recovery  in  any  sense 
from  an  attack  of  insanity.  On  the  contrarv,  so  far  as 
the  attack  goes,  certain  strongly  hereditary  cases  make, 
as  has  been  shown,  good  recoveries,  although  they  are 
more  lialile  to  relapse  than  are  those  in  which  the  heredi- 
tar_y  tendencj'  to  disease  of  the  mind  is  absent.  A  bad 
family  tendency  to  insanity  may  be  shown  in  aettial  and 
marked  insanitj'  of  certain  memliers,  while  the  rest  are 
soimd  and  strong  and  ajipear  to  have  the  normal  amount 
of  resistive  power  to  disease.  This,  however,  is  a  better 
inheritance  than  less  distinct  mental  disease  and  more 


unsoundness  and  a  low  state  of  mental  and  bodily  health 
ill  the  fiimily  rjcneritUy  in  the  forms,  for  example,  of  vari- 
ous neurotic  disorders,  convulsions  in  childhood,  weak- 
mindedness,  bad  habits  and  propensities,  and  physical 
defects. 

Oenernl  paralysis  of  the  insane  *  also  known  as  paretic 
dementia,  general  paresis,  and  popularly  as  "  paresis,"  is, 
it  can  be  safelj-  said,  invariably  fatal.  There  are,  to  be 
sure,  a  few,  very  few,  examples  of  recovery  reported 
by  competent  observers;  but  they  are  not  by  any  means 
incontestable,  while  the  usual  alleged  cures  are  either 
due  to  faulty  diagnosis  or  are  the  result  of  premature  con- 
clusions during  some  remission  in  its  course.  The  disease 
has  certain  features  alluded  to  in  but  few  text-books,  the 
proper  interpretation  of  which  is  essential  to  a  correct 
diagnosis.  It  is  a  frequent  experience  of  the  alienist  to 
find  that  favorable  prognoses  have  been  made  in  cases  of 
general  paresis  bj-  general  physicians  who  have  mistaken 
for  ordinary  insanity  attacks  of  "  mania"  or  "  melancholia" 
that  are  really  of  paretic  origin,  and  which,  far  from  being 
idiopathic,  functional  ps3'choses,  are  simply  symptomatic 
groups  or  syndromes  occurring  in  the  course  of  the  grave 
.structural  disorder  of  the  brain — general  paresis.  As 
mania,  aud  especially  melancholia,  have  the  same  mani- 
festations, whether  occurring  independently  or  in  the 
course  of  general  paresis,  it  is  not  surprising  that  such 
erroi-s  occur  where  the  opportunity  for  observation  is  nec- 
essarily so  limited  as  is  the  case  in  general  practice.  It 
is  also  a  common  error  to  mistake  the  incipient  stage  of 
general  paresis  for  neurasthenia  or  hypochondriasis,  so 
closely  does  it  simulate  these  disorders  in  many  cases. 
The  consequent  prognosis  may  lead  to  serious  results,  tor, 
as  Berkley  points  out.f  what  "slight  hope  there  may  be  in 
the  treatment  of  paresis  can  obtain  only  in  those  cases  in 
which  the  therapeutic  measures  are  undertaken  in  the 
earliest  .stage  of  the  affection ;  added  to  this,  its  early 
recognition  is  necessary  to  protect  the  family  of  the  pa- 
tient from  serious  ethical  and  financial  misadventures  as 
well  as  from  possible  brutalities. 

The  duration  of  general  paresis  is  often  perplexing; 
and  although  we  may  rightly  say  in  the  majority  of  eases 
that  the  end  maj'  come  at  any  lime  within  three  or  four 
years  from  the  onset  of  active  symptoms  at  the  furthest, 
according  to  the  kind  of  care  the  patient  receives,  the 
nature  of  the  attack,  or  the  severity  of  the  intercurrent 
affections  to  which  it  predisposes  its  victims,  there  is 
considerable  variation  in  the  length  of  its  different  stages, 
whether  of  remission  or  of  progress.  We  also  meet  with 
surprises  occasionally  in  the  way  of  temporaiy  recupera- 
tive changes,  both  mental  and  physical,  which  are  little 
short  of  startling,  and  which  it  would  have  seemed  folly 
to  predict.  When  epileptic  seizures  are  frequent  and  are 
a  marked  feature  from  the  first,  tliere  is  great  danger  that 
the  patient  will  be  cut  off  by  a  series  of  them  in  the  form 
of  the  epileptic  status. 

But  it  is  the  stage  of  remission  in  general  paresis  which 
is  responsible  for  most  of  the  mistakes  of  diagnosis  and 
prognosis  that  are  made  in  this  disorder,  as  only  the 
trained  observer  can  find  evidences  of  mental  failure  in 
mau_y  of  these  patients,  who  at  this  stage  may  appear 
to  their  relatives  to  be  entirely  well.  That,  however,  an 
exacerbation  is  sure  to  follow  sooner  or  later,  in  spite  of 
this  apparent  return  to  health,  and  that  only  by  the  most 
careful  and  quiet  living  can  it  be  long  delayed,  is  the  only 
opinion  to  be  given  that  is  consistent  with  fact.  It  is 
often  months,  and  occasionally  years,  before  the  signs  of 
degeneration  recommence  and  our  prognosis  is  finally 
verified. 

The  Time  of  Life  at  which  insanity  occurs  also  modifies 
the  prognosis;  as  iu  physical  so  in  mental  disease  the 
j'ouug,  especially  females,  are  far  more  likely  to  recover 
than  the  mature  and  the  old.  It  has  been  cstimatcfl  that 
sixty-three  per  cent,  of  the  "recoveries"  from  insanity 
take  place  before  the  age  of  twenty-five.  At  the  ssxrae 
time  the  young  are  more  subject  to  relapses,  and  it  is  at 


*See  article  on  General  ParaliisU,  p.  86  of  the  present  volume. 
t  Berkley's  "Mental  Diseases,"  p.  HH,  flrst  edition. 
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this  time  of  life  almost  exclusivel.y  that  dementia  prsecox 
iippeai-s 

The  menopause  is  another  period  of  life  at  wliicli  many 
cases  of  insanitj'  reeover;  lull  the  disease  is  usuall.y  of 
Ions  duration,  not  eiKling  until  the  cessation  of  the  men 
strual  function  is  complete.  It  must  be  borne  in  mind, 
howev<-r,  that  genuine  " climacteric  insanity"  is  rare,  as 
cases  in  which  the  menopause  is  unmistakably  the  .sole 
or  even  llie  chief  cause  of  the  trouble  are  far  less  common 
than  is  usually  supposed.*  Melancholia  of  involution  is 
now  Ihoushtto  cover  most  of  these  cases.  Predisposi- 
tion to  mental  disease  occurring  at  this  time,  is  the  rule, 
but  the  insanity  is  also  largely  due  to  diminished  vigor  of 
body  and  nnnd  generally  anil  the  failure  of  the  system 
]u-(ijicrly  to  readjust  its  powers  to  meet  the  changed  con- 
ditidiis  rather  than  to  any  local  change.  This  form  of 
insanity  not  infrequently  appears  as  the  single  attack  of 
a  lifetime,  and.  with  confusional  insanity  in  the  mature, 
forms  th(^  bulk  of  permanent  recoveries. 

Old  age,  on  the  contrary,  is  obviously  the  most  unfa- 
vorable lime  for  an  attack  of  insanity  ;  but  here  it  is  death 
from  exhaustion  tliat  is  to  be  feareii  rather  than  death  of 
the  mind  alone.  Even  at  this  time  of  life,  however, 
there  is  i  isk  in  lu'edicting  that  recovery  is  impossible,  as 
it  is  among  the  aged  that  the  marvellous  cases  are  occa- 
sionally met  with  of  complete  cure  of  acute  melancholia 
in  which  exhaustion  seemed  inevitable  from  the  extreme 
agitation,  deiiression,  refusal  of  food,  and  consequent 
emaciation.  Such  miracles  have  few  counterparts  in 
physical  di.sease.f 

Tin  I'll !/.iiad  Condition  before  the  trouble  begins  is,  if 
good,  a  less  favorable  sign  than  might  be  supposed,  as 
it  is  the  mild,  slowly  developing  case  with  gradual  and 
permanent  mental  deterioration  in  which  the  bodily 
health  is  but  little  disturbed.  On  the  other  hand,  the 
acute,  severe,  rapidly  culminating,  and  for  the  most  part 
]H-esumably  curable  cases  are  often  jireceded  by  a  season 
of  reduced  physical  health  and  strength  and  loss  of  flesh, 
which  continues  throughout  the  acute  stage. 

Till-  yatiintl  Mentnl  Oipneity  also  makes  quite  a  decided 
difference  in  our  prognosis,  as  a  person  with  a  strong  and 
active  intellect  and  even  keen  sensibilities  before  the  at- 
tack, seems  to  offer  greater  resistive  powers  to  disorders 
of  the  mind  when  once  established  than  does  an  imper- 
fectly developed  mind  and  an  insentient  nature.  The 
immediate  cause  of  an  attack,  when  well  limited  and  a|)- 
preciable.  which  is  not  often  the  case,  indicates  a  good 
chance  of  recovery;  for  example,  sudden  bereavement, 
shock,  accident,  money  loss,  the  puerperal  state,  lacta- 
tion, etc. 

Tre.dtiru'iit  affects  the  prognosis  in  no  small  degree, 
especially  the  time  of  its  adoption,  the  patient's  chances 
growing  fewer  th(t  longer  it  is  delaj-ed.  It  is  needless  to 
emphasize  by  statistics  this  well-established  and  well- 
known  fact  of  the  importance  of  early  treatment  (not 
necessarily  that  of  an  asylum)  away  from  home.  The 
kind  of  treatment  also  has' a  decided"  influence:  and  tlie 
preat(^r  prevalence,  both  within  and  outside  of  institutions 
for  the  insane,  of  care  and  treatment  directed  to  the 
needs  of  the  individual  patient,  is  sure  to  be  a  most  po- 
tent factor  in  in(;reasiug  the  number  of  cures,  or  at  least 
in  pi-eventing  relapses  and  relieving  the  chronic  ca.ses. 
The  practice  which  is  still  largely  unavoidable  in  public 
institutions  for  the  insane,  of  placing  acutely  violent  jia- 
tients  in  a  perhaps  overcrowded  ward  for  obnoxious  and 
eipially  excited  patients  in  dilTerent  .stages  and  forms  of 
insanity,  as  well  as  of  different  classic  of  society  it  may 
be,  can  but  retard,  if  it  does  not  actuallv  prevent,  rei'ov- 
ery  in  many  cases. 

The  Minor  Conditions  of  an  Attack  of  Insanity  and  its 
individual  symptoms  often  tempt  us  to  predict  the  out- 
come; but  it  is  a  hazardous  iiraci ice.  There  are  many, 
liowever,  that  are  useful  to  know  when  in'opeiiy  estimated 
—like  minor  symptoms  of  jihysical  disorders— as  simply 
corroborative  indications.     Of  this  order  is  tlie  important 


•Sec  Climactrrlc  himnily  and  Melancholia,  below. 
TSee  Senile  Insanitti.  below. 


prognostic  point  that  is  furnished  by  the  way  in  which 

an  attack  begins,  as  in  general  a  quick  onset  means  a 
fairly  quick  recovery,  excepting  of  course  cases  cf  delir- 
iinii.'gravc,  otherwi.se  known  as  typhomania  and  as  acute 
delirious  mania  or  melancholia,  a  form  which  is  extremely 
dangerous  to  life,  especially  in  old  people.  Per  cmitni, 
a  long  antecedent  period  of  mild  mental  symptoms  or 
peculiar  conduct  betokens  chronicity. 

Another  indication  that  is  quite  reliable  is  the  familiar 
one  that  when  improved  nutrition  keeps  i)ace  with  the 
mental  gain,  as  evidenced  by  the  patient's  weight,  the 
chances  of  recover}'  are  good,  while  an  imjjroved  physi- 
cal condition  unattended  by  mental  improvement,  or 
rice  rirm,  is  a  bad  omen.  Jlarked  and  protracted  hallu- 
cinations of  hearing,  especially  when  the.y  develop  late; 
the  creation  of  new  words;  the  adoption  of  a  pathologi- 
cal language — of  a  peculiar  costume;  a  tendency  to  .self- 
decoration,  special  attitudes,  hoarding,  etc.,  mean,  as  a 
rule,  incurability.  Incoherence  and  persistent  delusions 
without  excitement  are  usually  signs  of  confirmed  men- 
tal weakness  (Kirchott").  This  is  frequent  in  hebc))hrenia. 
Absence  of  the  feeling  of  satiety,  eating  or  drinking  nau- 
seous articles,  are  usually  found  in  unfavorable  cases. 
In  continued  sexual  excitement  recovery  is  rare ;  but  the 
practice  of  masturbation,  if  discontinued,  may  not  inter- 
fere with  recover}'. 

Among  the  surest  indications  of  recover}'  is  the  recog- 
nition of  former  delusions  as  such. 

The  intervals  of  calm  and  rationality  which  suddenly 
and  unexpectedly  occur,  especially  in  cases  of  melan- 
cholia and  confusional  insanity,  are  very  deceptive,  and 
often  tempt  one  to  make  a  prognosis  of  speedy  recovery 
that  is  soon  found  to  have  been  premature.  It  is  only 
when  these  sudden  recoveries  of  reason  follow  a  period 
of  decided  gain  in  sleep  and  general  health  that  they  are 
permanent  as  a  rule.  Generally  speaking,  the  mind  is 
clouded  over  again  in  a  day  or  two,  and  the  disease  runs 
its  course  with  renewed  intensity.  It  is  safe,  neverthe- 
less, to  predict  that  ultimate  recovery  is  probable  in  cases 
that  are  characterized  by  such  intervals  of  rationality. 

When  hypochondriacal  delusions  are  a  marked  feature 
of  a  case,  the  outlook  is  bad,  especially  if  the  subject  is 
advanced  in  years. 

Persistent  refusal  of  food,  especially  when  due  to  hy- 
pochondriacal delusions  and  when  prolonged,  is  an  unfa- 
vorable sign.  Recoveries  may  occur  in  such  cases,  as  in 
other  extreme  conditions;  but  they  are  as  rare  as  they  are 
.surprising. 

"  Mild  "  cases  of  melancholia,  which  are  apt  to  be  treated 
at  home,  are  very  deceptive  in  respect  to  the  probability 
of  suicide;  and  the  more  rational  the  patient  the  more 
crafty  and  deliberate  he  will  often  be  in  carrying  out  his 
plans.  It  not  infrequently  happens  in  such  cases  that  a 
desperate  attempt  at  self-deslruction  is  the  first  warning 
given  the  family  or  the  physician  of  the  suicidal  propen- 
sity. Careful  and  frequent,  examination  of  the  patient's 
line  of  thought  will  usually  reveal  the  desire  for  suicide, 
after  which  it  is  a  grave  risk  to  attempt  to  give  such  a 
patient  proper  supervision  at  home.  The  desperate  and 
violently  determined  melancholiac,  whose  ett'orts  are  con- 
stant and  unremitting  owing  to  tlie  strength  of  the  sui- 
cidal im]nilse  and  in  whom  there  is  little  .sign  of  reason, 
is  doomed  to  dementia  unless  there  be  an  early  turn  in 
the  disease. 

The  suicidal  tendency  is  often  looked  upon  by  people 
in  general,  as  a  particularly  ominous  feature  as  regards 
recovery,  whereas  it  is  a  frequent  and  logical  manifes- 
tati(m  of  a  curable  form  of  insanity — melancholia.  The 
chief  danger  is,  of  course,  to  life,  before  proper  measures 
for  the  patient's  protection  have  been  taken,  after  which 
his  chance  for  recovery  is  ipiite  as  good  as  tliat  of  any 
case  of  melancholia  without  such  tendencies. 

Finally,  the  best  recoveries  are  seldom  perfect,  and  a 
large  proportion  fail  to  reeover  their  former  mental  con- 
dition in  full.  As  it  has  been  well  put  by  Folsom :  * 
"  There  is  left  some  change  of  character,  no  matter  how 

*  "  Mental  Diseases,"  p.  127. 
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slight,  some  moral  perversion,  irrit;xl)ilit_v,  impaired  will, 
lesseued  power  of  self-control,  diminished  mental  eupa- 
cit_v — some  lowering  of  the  intellectual  or  moral  standard, 
some  deterioration  of  some  kind."  This  is  also  true  of 
the  physical  condition,  which  in  man}-  ca.ses  never  fully 
returns,  and  the  i>ower  of  endurance  especially  proves  to 
be  much  diminished. 

Regardiug  prognosis  as  to  life,  it  may  be  said  that, 
exeUrding  the  suicidall}'  inclined,  in  relatively  few  cases 
is  death  fo  be  feared  as  a  direct  consequence  of  insanity 
that  is  not  organic,  ej/. ,  general  paresis,  .senile  cases,  and 
those  consequent  on  local  lesions.  The  others  are  largely 
from  one  group — the  delirious  manias — the  form  of  death 
being  exhaustion  from  continuous,  intense,  and  often 
febrile  excitement.  Death  is  much  more  likely  to  take 
place  in  the  beginning  of  an  attack,  as  that  is  the  time  of 
greatest  violence  and  strain.  It  is  then,  too,  that  refusal 
of  food  and  suicidal  atlem]its  are  most  common. 

Henry  R.  Stedman. 

VIII.  INSANITY:  GENERAL  TREATMENT  AND 
CARE  OF  THE  INSANE.— The  scope  of  tliis  general  ar- 
ticle on  tile  tieatnicnl  of  insanity  is  shown  by  tlie  folli>w- 
ing  headings  under  wliich  the  subject  will  be  presented, 
viz.:  (1)  Prevention  and  State  ^ledicine:  (3)  Treatment 
and  Care  in  Institutions  and  in  Private;  (3)  General 
Emergencies  in  Psychiatry ;  (4)  Jledication ;  (.j)  Surgical 
Jleasures;  (6)  Psychiatric  Hygiene  (Hydrotherapy  and 
C'limatotlierapy  included):  (7)  Dietetics:  (8)  Mental  Ther- 
apeutics: (9)  Convalescence  and  Protective  Aid.  The 
treatment  of  the  sjiecial  forms  of  mental  disease  will  lie 
considered  in  various  separate  articles  by  different  au- 
thors. 

PuEVENTioN  AND  STATE  MEDICINE. — Broad  preventive 
treatment  of  insanity  has  never  been  undertaken,  but  it  is 
time  for  some  concert  of  opini<m  and  action  between  phy- 
sicians and  lawmakers  to  control  such  causes  of  the  dis- 
ease as  exist  widely  in  the  whole  fabric  of  society.  He- 
redity as  a  chief  source  might  be  diminished  in  a  measure 
by  the  enactment  of  wise  marriage  laws,  prohibiting  the 
reproduction  of  the  kind  ///  riiiriibi  iiiiitriinr.nii  by  idiots, 
imbeciles,  lunatics  actual  ,or  imperfectly  recovered, 
coutirmed  epileptics,  the  chronically  alcoholized,  ami 
neurotic  subjects  with  a  double  parental  taint  of  lunacy. 
The  State,  tinaneiaily  burdened  with  the  increasing  num- 
bers of  her  in.sane  wards,  should  adopt  various  wide  and 
far-siglited  measures  of  propbjiaxis.  The  standard  of 
knowledge  of  mental  disease  in  the  medical  profession 
should  be  raised.  Tlioidugli  and  practical  instead  of 
nominal  instruction  in  psychiatry  should  be  made  com- 
pulsoiy  in  all  medical  schools,  and  medical  degrees  or 
licenses  should  not  be  granted  on  State  examinations  to 
those  incompetent  in  this  branch,  for  in  nine  cases  out  of 
ten  the  general  practitioner  bus  to  solve  alienistic  prob- 
lems without  the  help  of  the  mental  expert.  The  State 
should  disseminate  widely  by  free  literatin-e  and  lectures 
common-sense  ideas  of  tlie  nature  and  causes  of  insanity, 
of  the  means  of  its  avoidance,  and  seek  to  remove  the 
false  dread  and  stigma  which  tend  to  hide  the  disease 
until  it  is  past  cure.  In  all  the  largest  cities  the  State 
should  establish  hospitals  for  the  clinical  observation  and 
continued  treatment  of  incipient  and  other  forms  of  men- 
tal disease  without  legal  formalities  or  financial  obstruc- 
tions. The  officers  of  such  hospitals,  known  for  their 
skill  in  nervous  and  mental  diseases,  should  give  proplij  - 
lactic  advice  as  to  feeble  children,  exceptional  curriculum 
of  studies  in  schools,  permissible  marriages,  and  all  the 
adult  relations  of  life  in  neurotic  families. 

Treatment  and  Care  in  iNSTiTfTioNS  and  in  Pri- 
vate.— It  would  apjiear  from  late  census  returns  in  this 
and  other  countries  that  about  seventy  per  cent,  of  those 
mentally  defective  and  insane  are  cared  for  in  institutions. 
Large  numbers,  however,  escape  recognition  and  enume- 
ration. 

Colonies  are  among  the  best  provisions  for  the  insane. 
The  oldest  is  at  Glieel.  Belgium,  agricultural  and  under 
medical  and  goveriuuental  control.  Another  suceessfid 
colon}'  is  at  Clermont-sur-Oise.  France.     In  connection 


with  a  central  institution  agricultural  colonies  also  exist 
at  Ait  Scherbitz,  Saxonj',  Ellen  near  Bremen,  Ship 
near  Prague,  Ilteu  near  Hanover,  and  at  Reggio-Emilia, 
Italy. 

2'hf  FdiiiHy  System  of  the  boarding  out  of  the  insane 
in  private  families  has  long  been  found  practical  in  Scot- 
land and  in  Mas.sachusetls  and  'Wisconsin  also. 

Hosjutals  for  the  insane,  well  organizetl  imder  public 
supervision,  exist  in  most  of  the  States,  and  some  have  a 
cottage  system  and  agricultural  colony  provisions.  Their 
chief  defects  ai'c  overcrowding  and  lack  of  special  wards 
and  adequate  means  cf  treatment  of  acute  cases  and  of 
the  criminal  and  epileptic  insane.  Private  hospitals  for 
the  mentally  diseased  are  found  in  most  of  the  States. 
Some  of  them  are  officered  by  mental  experts,  and  are  in- 
dispensable resorts  for  those  wi.shing  to  avoid  public  hos- 
pitals and  unable  for  various  reasons  to  be  treated  in  their 
own  homes.  There  are  also  unlicensed  sanatoria,  water 
cures,  hj-gienic  hotels,  and  health  resorts,  more  or  less 
well  conducted,  in  which  the  in.saue  unfortunately  often 
remain  until  their  best  ebances  of  cure  have  passed.  The 
family  physician  in  the  majority  of  instances  will  have  to 
consign  his  mental  sufferers  to  the  public  hospitals  for 
relialile  cure  at  a  moderate  rate,  but  exceptionally  the 
means  of  the  patient  will  admit  of  the  choice  of  a  well- 
appointed  private  hospital  with  trained  nurses,  few  pa- 
tients, and  the  comforts  of  home  and  completely  individ- 
ualized treatment.  Treatment  in  private  at  the  jiatient's 
liouse  is  expensive,  in  view  of  fees  of  nurses  and  pihysi- 
cian  expert,  and  it  sometimes  reacts  banefully  on  the 
whole  household :  while,  on  the  other  hand,  cure  at  home 
avoids  publicity  and  some  of  the  dread  stigma  of  the  dis- 
ease. The  physician  must  isolate  the  patient  in  some 
part  of  the  house,  and  guard  against  suicide  and  violence 
b}'  constant  supervision  of  trained  nurses,  and  if  the  case 
prove  too  troublesome  a  resort  at  once  to  a  private  hospi- 
tal is  better  than  attempts  to  improvise  hospital  facilities 
in  hotels  and  boarding-liouses. 

General  Emeugenxies  in  PsvcniATRV. — There  are 
certain  very  urgent  conditions  in  mental  disease  constitut- 
ing jiositive  emergencies  to  be  met  b}'  jjiomiit  treatment. 
Inanition  is  one  of  the  most  comuMiu  of  these  conditions, 
and  it  is  often  not  diagnosed  until  it  has  reached  a  degree 
dangerous  to  the  life  of  the  patient  or  at  least  to  the  pros- 
pect of  early  recovery  of  brain  cells,  which  ilegenerate 
rapidly  during  acute  malmitritiou.  The  waste  of  tissues 
in  active  mental  disease  is  excessive,  and  a  surprising 
amount  of  concentrated  nourislunent  is  needed  to  sustain 
the  patient,  who  may  be  said  by  the  friends  to  have  eaten 
pretty  well  and  j-et  the  breath  may  have  a  real  starvation 
odor.  The  best  foodstuffs  and  means  of  forced  alimenta- 
tion will  be  described  under  the  head  of  dietetics.  If  the 
case  borders  on  collapse,  nutrient  and  stinnilating  enemata 
and  the  injection  of  saline  solutions  under  the  skin  may 
be  practised.  Another  almost  constant  emergency  in 
acute  insanity  is  insomnia,  and  it  ma}-  lead  to  a  fatal  issue 
as  surely  as  starvation  and  is  not  always  recognized. 
Sleep  is  often  feigned,  or  it  is  fitful  and  dieamful  and 
partial  to  a  degree  which  does  not  admit  of  tliat  complete 
restoration  of  nervous  forces  which  occurs  only  during 
physiological  repose  of  cortical  centres.  In  feeble  pa- 
tients one  of  the  best  aids  to  sleep  is  long  cxpcsure  in  the 
open  air,  and  the  gentle  motion  of  an  easy  carriage  also 
favors  it.  In  muscular  subjects  active  exertion  out  of 
doors  may  be  effective.  Heat  and  cold,  dry  or  moist, 
skilfully  applied  to  the  head,  spine,  epigastrium,  or  ex- 
treniilies,  often  produce  sleep.  Other  means  are  warm 
baths  with  cold  to  the  head,  hot  or  cold  packs  with  mas- 
sage, liquid  nourishment  or  hot  drinks  at  bedtime  with  a 
cool  bedroom  and  long  bed-hours,  and  a  siesta  in  the  day- 
time if  possible  as  a  preparation  for  the  night's  sleep. 
The  lower  bowel  should  be  emptied  Iiy  enemata  befoie 
the  retiring  hour,  and  in  persons  of  full  habit  an  active 
purge  may  prove  the  best  sonunfacient.  The  most  obsti- 
nate agrypniais  often  due  to  autointoxication,  and  intes- 
tinal antisepsis  should  then  be  used  after  a  full  dose  of 
calomel. 

Olistipation  in  some  cases  is  an  emergency  which  pre- 
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vents  physical  improvciuent.  aurl  cauuot  be  successfully 
met  by  ordinary  cncniata  (iv  purees,  and  recniives  intesti- 
nal lavage  and  "often  mechanical  delivery  of  the  impacted 
teces. 

In  forty  per  cent,  of  acute  cases  of  insanity  tliere  exists 
an  emergency  from  tlic  impulse  to  suicide  or  violence  of 
some  form.  Drugs  may  aliate  these  violent  tendencies. 
but  cannot  control  them  cxcei^t  when  continuously  ad- 
ministered in  harmful  doses.  The  only  way  to  meet  this 
emergency  is  liv  the  incessant  supervision  of  experienced 
and  vigilant  uursis.  Tliis  surveillance  will  be  regarded 
as  an  imposition  by  the  patient,  who  will  likely  have  the 
sympathy  of  relatives,  but  tlie  pliysician  will  rue  the  day 
if  sentiment  displaces  judgment  in  the.se  cases. 

An  emergency  whicli  is  fatal  in  a  considerable  percen- 
tage of  acute  attacks  of  mental  disease  is  general  exliaus- 
tion  of  vital  powers,  which  often  escapes  notice,  t>\viug 
to  a  fidse  show  of  strength  on  the  part  of  the  patient,  who 
may  walk  about  the  very  hour  in  which  he  falls  in  iinal 
coliapse.  Prodromal  symptoms  are  haggard  looks,  sub- 
normal temperature,  and  feeble  and  irregular  heart's  ac- 
tion. Patients  with  such  signs  are  to  be  at  once  placed 
and  kept  in  the  recumbent  posture,  warmed  by  ai'tilicial 
heat,  nourished  by  concentrated  licpiid  food  in  small  and 
frequent  ciuantities,  and  given  brandy  and  strychnine 
hypodermatically  if  cardiac  failure  be  imminent. 

Medication.— The  therap}'  of  insanity  is  as  extended 
as  the  vast  number  of  diseased  conditions  which  bear  a 
causative  relation  to  the  mental  malady.  Thus  the  diath- 
eses, the  toxic  and  autotoxic  states,  the  established  neu- 
roses, gross  disease  of  brain,  spine,  thoracic,  abdominal 
or  pelvic  organs,  and  all  other  etiological  factors  furnish 
direct  and  extremely  varied  indications  for  medication. 
The  general  practitioner  may  be  assured  that  there  are  no 
specifics  in  jisychiatry,  and  that  the  treatment  can  best 
proceed  only  on  tlie  broad  lines  of  general  therapeutics, 
and  success  will  correspond  precisely  to  the  skill  displayed 
in  the  general  use  of  drugs  and  in  the  scientitic  diagnosis 
of  pathological  physical  conditions.  In  the  first  place, 
urgent  symptoms  described  under  the  last  heading  as 
emergencies  in  psychiatry  are  to  be  met.  Secondly,  all 
diseased  states  standing  in  the  light  of  causes  to  the 
insanity  are  to  be  combated  by  appropriate  remedies. 
Thii-dly,  sj'mptomatic  indications  as  they  arise  and  the 
hygienic  requirements  of  the  case  are  to  govern  the  con- 
tinued treatment. 

A  brief  and  practical  summary  of  the  best  drugs  and 
their  chief  uses  in  psychiatric  practice  is  here  given. 

lli/imntics. — Chloral  hydrate  produces  sleep  more  con- 
stantly than  other  drugs,  and  may  be  given  alone  or 
combined  with  mol'phine  or  bromide  of  potassium.  It  is 
in  full  doses  de]iressant  of  circulation,  respiration,  and 
digestion,  and  is  not  advisable  in  cardiac  and  renal  dis- 
ease. In  obstinate  agiypnia  it  is  better  used  only  on  al- 
ternate uiglits  in  full  doses. 

Tlie  bromides  of  potassium,  sodium,  and  strontium  have 
a  relative  hypnotic  value  in  the  order  mentioned,  and  are 
efTeetive  in  acute  mental  disease  only  in  large  doses. 
Tiieir  action  is  .sometimes  heightened  "by  the  addition  of 
ergot  or  cannabis  indica. 

Opium  and  its  alkaloids  relieve  pain  while  they  produce 
sleep,  and  are  occasionally  useful  on  this  account,  but 
both  tolerance  of  the  drug  and  a  drug  h.-ibit  are  readily 
established. 

Paraldehyde  acts  with  certainty  and  celerity  as  a  hyp- 
notic, but  it  makes  Hk-  breath  a"nd  the  stools  olTensivc, 
and  in  continued  doses  it  is  not  free  from  toxic  results. 

Sulphonal  has  decided  hypnotic  effects,  but  lliey  arc 
delayed  often  bir  many  hours,  and  unfortunately" it  is 
cumulative  and  dangerously  de|U'e.ssing  in  continued  use. 
The  allied  drug.s,  trional  and  tetronal,  are  more  prompt  as 
somnifacients,  but  if  prolonged  they  have  toxic  results 
like  sulphonal. 

Ilyoseine  and  liyoseyamine  should   lie  used  only   in 

strong  maniacal  patieiils.     They  are  powerful  ncr'vous 

depressants  and  not  projierly  hypnotics.      Incidentally 

they  cause  sleep  in  a  few  moments  in   some  eases,  but 

.completely  fail  in  others. 
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Meth3'lal,  somnal,  chloralose,  hypnal,  chloralamide, 
and  other  proposed  hypnotics  are  by  no  means  as  reliable 
as  those  already  named. 

Tunics. — Iron  is  indicated  for  the  anamiia  so  constant  in 
mental  diseases.  It  is  a  routine  remedy  often  given  in 
too  large  doses,  and  should  be  administered  with  discrim- 
ination in  small  and  continued  portions,  antl  never  on  an 
empty  stomach.  Its  use  should  be  tcmporarilj'  discon- 
tinued on  the  appearance  of  gastro-intestinal  irritation. 
Of  the  vast  number  of  ferruginous  preparations  none  is- 
more  reliable  than  the  old  tinct.  ferri  chloridi. 

Cinchona  and  its  alkaloids  are  useful,  especially  in  a 
large  percentage  of  mental  sufferers  having  a  history  of 
malarial  attacks  even  though  remote.  The  mental  excite- 
ment may  even  mask  the  plasmodial  crisis,  and  quinine 
in  full  doses  will  prove  most  efficacious. 

Strychnine  in  all  the  toxic  insanities  is  the  best  tonic, 
and  is  of  use  also  in  the  neurasthenic  cases  given  until  its 
physiological  action  is  evident .  Even  in  cases  with  gross 
lesions  of  the  nervous  system  it  may  be  cautiously  em- 
ployed to  advantage. 

Arsenic  in  choreic,  malarial,  and.  phtlii.sical  insanity  and 
in  some  other  diathetic  and  toxic  forms  is  a  good  tonic. 

Phosphorus  is  theoretically  indicated  in  mental  disease, 
and  is  practically  of  some  real  tonic  value. 

AUeratires  and  EUminatiees. — Mercury  in  some  of  its 
forms  is  indispensable  in  syphilitic  insanit}',  and  in  ur- 
gent cases  mercurial  inunctions  and  baths  are  to  be  em- 
ployed. The  iodide  of  potassium  is  often  indicated  as  an 
alterative  in  luetic  cases  and  as  an  eliminative  in  toxic 
ps)'choses.  Iodine,  cod-liver  oil,  and  lithium  al.so  deserve 
nominal  notice. 

Purgatives. — In  all  forms  of  mental  depression  there  is 
a  tendency  to  constipation  from  diminished  peristalsis 
and  secretions.  The  gastro-intestinal  tract  is  often  foul 
and  a  source  of  autotoxis,  and  it  is  then  well  to  begin 
treatment  with  a  full  dose  of  calomel  and  a  saline  purge, 
and  subsequently  to  effect  intestinal  antisepsis  by  means 
of  salol  or  salophen.  Oleum  tiglii  is  useful  in  obstipa- 
tion, in  the  apoplectic,  epileptic,  or  paretic  status,  and 
after  ordinary  purgatives  fail.  In  maniacs  of  full  habit 
colocynth  or  elateriuni  relieves  plethora  and  favors  seda- 
tion, and  alvine  discharges  are  then  to  be  regulated  by 
laxatives  and  intestinal  lavage. 

Emctifn. — When  mustard  and  sulphate  of  zinc  fail  and 
the  stomach  pump  is  resisted,  a  fresh  solution  of  apomor- 
phin*  hydrochloras  administered  h3'podermically  is  the 
most  prompt  emetic.  Ipecac  relieves  the  violence  and 
the  foul  stomach  of  strong  maniacs,  and  incidentally  is 
often  a  better  sedative  than  some  motor  depressants  in 
vogue. 

]'<isculiir  ScdiitiiYS  and  Sfiinti/niits. — The  cerebral  hy- 
peraunia  of  sthenic  maniacs  and  the  violent  cardiac  ac- 
tion are  partly  to  be  controlled  by  aconite,  and  if  there 
be  inflammatory  cerebral  membranes  antimoii}'  may  be 
conjoined  to  advantage.  The  best  cardiac  stimulant  is 
alcohol,  and  its  most  prompt  vascular  effect  is  to  be  had 
bj'  the  hypodermatic  use  of  brandy.  Digitalis  and 
belladonna  are  also  valuable. 

Nermns  Sedadves. — Opium  is  the  best  nervous  sedative 
in  precordial  ])auic,  painful  delusive  states,  senile  agita- 
tion, and  in  all  kinds  of  anguish  common  to  the  insane. 
Do.ses  must  be  increased,  and  it  is  never  wise  to  substi- 
tute an  opium  habit  for  a  psychosis.  Other  sedatives  of 
occasional  -value  are  chloral,  the  bi'omides,  cannabis  in- 
dica, camphor  monobromate,  lupulin,  and  valerian  in 
milder  cases;  and  in  powerful  maniacs  couium.gelsemium, 
or  veratrum  viride  may  be  cautiously  employetl.  Or- 
ganotherapy has  been  tried,  but  testin,  cardin,  cerebrin, 
ovarin,  tuberculin,  and  other  extracts  have  given  no  sat- 
isfaction, though  thj'roid  extract  in  myxoedematous  in- 
.sanity  is  of  use. 

Su'rgic.^l  Measures. — The  insane  are  entitled  to  such 
relief  as  surgical  science  may  afford.  Tlie  transient  ag- 
gravation of  mental  symptoms  which  a  surgical  opera- 
tion may  occasion  is  insignificant  if  a  cau.sative  condition 
or  an  obstacle  to  recovery  be  removed.  It  is  high  time 
for  a  wide  application  of  conservative  surgery  in  psychi- 
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atric  practice,  and  obstructive  prejudice  must  give  way 
to  modern  science  as  often  as  an  etiological  factor  of  the 
mental  disease  can  be  removed  by  tlie  surgical  measure, 
and  the  patient  chance  to  be  in  pliysical  condition  to  bear 
the  operation. 

Trepliining  may  be  necessary  among  the  insane  with 
cranial  fracture  and  depression,  neoplasms  of  brain  mem- 
branes, cerebral  tumors  or  abscesses,  and  penetration  bj' 
bullets  or  other  foreign  bodies. 

Craniotomy  in  arrest  of  mental  development  from 
premature  elosui'e  of  cranial  sutures,  vertebral  puncture 
in  paresis,  tliyroidectomy  in  the  insanity  of  Giaves'  dis- 
ease, ciretimcision  in  masturbatic  cases,  and  phlebotomy 
in  sthenic  maniacs  with  cerebral  hyperoemia  are  all  oper- 
ations to  be  decided  upon  according  to  the  individual  in- 
dications in  each  case. 

Transfusion  might  be  tried  with  reasonable  hope  of 
success  in  puerperal  insanity  with  post-partum  hemor- 
rhage and  in  various  persistent  anaemic  cases.  Hypoder- 
moclysis  is  a  practical  surgical  measure  in  toxic  insanit}^ 
to  assist  elimination,  and  also  in  all  states  of  extreme 
inanition.  Diseases  of  tlie  organs  of  special  sense  maj- 
cause  or  aggravate  the  in.sanity,  and  hence  ophthalmic, 
aural,  and  other  special  forms  of  surgery  become  neces- 
sary. Dental  surgerv  is  of  importance  for  the  health 
and  comfort  of  patients,  and  in  every  hospital  for  the 
insane  a  competent  dentist  should  render  the  necessary 
services. 

Troublesome  hernias,  urethral  strictures,  varicoceles, 
hydroceles,  and  licmorrhoids  should  have  prompt  surgi- 
cal treatment. 

The  .simple  fact  of  insanity  does  not  alter  the  general 
indications  or  principles  of  gynecological  surgery.  The 
diseased  uterus  and  its  adnexa  must  receive  due  surgical 
treatment,  and  even  hysterectomy  and  oophorectomy  are 
justifiable  in  certain  cases.  It  is  a  mistake  to  suppose 
that  the  most  contirmed  masturbatic  habit  justities  clito- 
ridectomy  or  orchidectomy,  since  the  irritative  source  of 
the  sexual  excitement  in  most  of  these  eases  is  in  the  cere- 
bral cortex. 

There  are  a  host  of  luinor  surgical  operations  which 
should  be  performed  to  relieve  physical  discomfort  or 
pain  or  to  improve  the  general  health  of  the  patient. 
The  rules  as  to  local  or  general  ausesthesia  are  the  same 
as  in  health.  Ana;sthesia  may  also  be  required  in  epilep- 
tic, paretic,  or  puerperal  convulsive  conditions,  or  to  de- 
termine the  real  state  of  things  in  hysterical  or  feigned 
insanity,  but  it  is  not  to  be  used  to  suppress  maniacal 
excitement.  Vesication,  the  thermocauteiy,  the  electro- 
cautery, acupuncture,  and  the  use  of  setons  all  have  a 
legitimate  application  in  occasional  cases  of  insanit}'. 

Electrntherdpy  is  a  surgical  measure  not  to  be  trusted 
to  nurses  or  even  to  physicians  not  skilled  in  its  use. 

Galvanism  is  the  form  of  electricity  of  widest  advan- 
tage in  psychiatry  for  sedative,  trophic,  or  autincuralgic 
action,  and  for  eleetro-iliagnosis.  A  course  of  electrical 
treatment  should  extend  o\'er  some  weeks,  and  desultory 
seances  are  onh'  for  psychical  effect.  General  galvani- 
zation with  currents  of  low  electromotive  force  are  most 
suitable  in  states  of  mental  depression  and  to  relieve  the 
hypera'.stliesias  of  neurasthenic  cases.  Galvanization  of 
tlie  cervical  sympathetic  in  anaemic  states  of  stupor  may 
favorably  infliieuce  the  circulation  and  the  spastic  capil- 
laries, wiiile  cerebral  galvanization  may  lie  practised  with 
caution  for  sedative  and  soporific  effects.  Large  elec- 
trodes and  powerful  currents  are  needed  for  the  spinal 
cord,  and  galvanization  of  special  organs  is  liardly  prac- 
tical. 

Faradism  has  ciualitative  variations  determined  chiefly 
bj"  the  length  of  coils,  .size  of  wires,  and  number  of  inter- 
ruption.s.  Long  coils,  fine  wires,  and  rapid  interruptions 
give  a  smooth  current  suitable  in  neurasthenic  and  feeble 
persons.  General  faradization  is  most  advantageous  in 
melancholic  and  stuporous  conditions,  and  the  hand  of 
the  operator  is  the  best  electrode  in  these  cases.  To 
arouse  strong  patients  from  ajiathy  and  muscular  inertia 
larger  wires,  shorter  coils,  and  fewer  interruptions  may 
be  used,  or  the  electric  brush  ma\'  be  tried.     In  a  vast 


number  of  cases  refusing  to  take  active  exercise  faradism 
may  be  employed  to  advantage  in  the  form  of  electric 
massage. 

Static  electricity  is  chiefly  adapted  to  the  production  of 
mental  effects  in  psychiatric  practice,  and  as  a  stimulant 
of  the  sensory  peripheral  nervous  system.  Hypochon- 
driacs and  neurasthenics  mounting  the  insulated  stool 
before  an  imjiosing  static  machine,  and  taking  the  elec- 
trical breeze  or  having  sparks  drawn  from  parts  which 
are  the  seat  of  imaginary  pains,  undergo  a  good  foini  of 
psj'chotherapy  as  well  as  counter-irritation  and  capillary 
stimulation. 

In  general,  however,  franklinism  is  of  less  use  in  men- 
tal diseases  than  galvanism  or  faradism. 

Eloctrolherapj'  among  patients  very  often  hyperoes- 
tlietic  or  ana'sthetic  must  be  practised  with  an  initial 
minimum  dosage  gradually  increased  to  the  desired 
strength,  to  be  determined  less  by  milliamperage  than 
by  actual  effects  produced. 

Psychiatric  HvciiENE. — Under  this  head  something 
will  be  said  of  hj'drotherapy  and  climatotherapy  also. 
Tlie  hygiene  of  the  residence  is  of  prime  importance. 
The  habitation  should  be  in  a  lieaJthfnl  locality,  well 
drained,  lighted,  and  ventilated,  and  with  sunnj-  rooms 
in  winter  at  least.  The  hot-water  system  of  heating  is 
best,  and  open  fireplaces  are  excellent  auxiliaries  for 
warming  and  eliauging  the  air.  Hardwood  and  parquet 
floors  are  best  in  sleeping-rooms,  whicli  should  have  only 
neeessaiy  articles  of  furniture  and  an  iron  bedstead  with 
hair  and  woven  wire  mattress  and  fine  woollen  blankets. 
The  bed  is  to  be  made  a  phice  of  comfort,  and  feeble, 
rheumatic,  and  neuralgic  patients  often  sleep  best  between 
woollen  blankets  in  winter,  and  water  and  air  beds  are 
an  occasional  necessity.  Mo.st  of  the  insane  have  im- 
paired vitality  and  circulation  and  need  warm  underwear. 
Various  minor  points  in  the  hygiene  of  the  person  deter- 
mine the  major  point  of  bodily  comfort  or  distress.  Thus 
the  skin  requires  special  cleanliness,  and  is  subject  to 
various  eruptions  in  mental  di.sease.  The  moutli  must 
be  treated  with  antiseptic  washes  for  offensive  breatli  and 
bacterial  growths,  while  tartar  and  dental  caries  are  to 
be  removed  by  a  dentist.  A  habit  of  the  regular  relief 
of  bowels  and  bladder  must  be  established,  with  special 
attention  to  local  cleanliness  even  in  the  most  apathetic 
cases. 

Out-of-door  life  is  a  hygienic  measure  never  to  be  neg- 
lecteil,  and  porches,  tents,  summer-liouses,  cots,  and 
hammocks  are  to  be  utilized,  and  carriages  are  available 
in  feeble  cases.  The  rest-cure  in  bed  is  good  in  senile  and 
acutely  exhausted  patients,  but  the  opposite  course  is 
generally  best  for  the  great  majority  of  the  insane,  who 
derive  benefit  from  customary  out-of-door  occupations, 
or  from  walking,  horseback-riding,  cycling,  or  golfing. 
In  bad  weather  indoor  games,  gymnastics,  and  massage 
are  to  be  employed. 

C'limatotherapy  is  of  special  im|iort  in  psj'chiatry. 
The  neurasthenic  in.sane  do  best  in  northern  mountainous 
regions  in  summer  and  in  southern  climes  for  outdoor  life 
in  winter,  where  the  greatest  number  of  sunn}'  days  are 
to  be  had  with  avoidance  of  extremes  of  temperature. 
The  senile  insane  do  best  in  mild  climates  under  high 
ratlier  than  low  barometric  pressure.  The  phthisical 
insane  do  well  in  mountainous  localities  until  pulmonary 
lesions  are  advanced,  when  marine  climates  are  prefer- 
able. In  all  mental  disease  with  gross  biain  Icsiou.s,  car- 
diac affections,  or  diathetic  and  toxic  conditions,  rarefac- 
tion of  air  and  great  diminution  of  barometric  pressure 
are  to  be  avoided.  Residents  of  large  cities  benefit  by  a 
change  to  couutiy  air  ;  watering-places  sometimes  com- 
Iiine  pui'c  air  and  water;  and  foreigners  profit  b_v  a 
change  to  their  native  climate,  and  mental  sufferers  gen- 
erally do  well  to  avoid  the  uncertainties  and  perplexities 
of  foreign  travel. 

Hydrotherapy  in  mental  diseases  is  as  ancient  as  Hip- 
pocrates, but  it  is  only  of  late  that  hospitals  for  the 
insane  have  made  some  suitable  provisions  for  it.  As 
physician  in  charge  of  Ne\v  York  City  Asylum  for  the 
Insane,  the  writer  first  in  America  made  extensive  use  of 
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the  Turkish  bath,  and  published  the  results  of  various 
forms  of  insanity  thus  trc;itcd  in  his  annual  report  for 
1874,  and  a  few  years  later  iiriiited  a  mi>no;;nipliir  artirle 
on  " Hydrotherapy  in  Insanity."  and  for  more  informa- 
tion than  space  will  here  permit  reference  may  be  had  to 
the  writer's  "Text-Book  of  Mental  Diseases."  pp.  4.59- 
474.  The  physiological  priuci]des  of  all  hydrotheiapy 
are  tliat  heat  and  cold  to  the  surface  of  the  body  may  be 
made  to  expand  or  contract  the  capillaries,  to  increase  or 
diminish  cardiac  action,  bodily  temperature,  respiration, 
secretion,  and  general  metabolism.  Among  the  insane 
the.se  effects  are  best  obtained  liy  warm  rather  tlian  cold 
applications,  to  be  regulated  b_y  reliable  thermometers 
under  the  observation  of  physicians  rather  than  nurses. 
Sedation  of  maniacal  excitement  and  relaxation  of  vaso- 
spasm in  melancholic  stupor  are  better  accomplished  by 
warm  than  cold  baths,  just  as  stimulation  of  the  cutane- 
ous periphery  or  of  the  whole  nervous  system  in  apathetic 
states  is  most  promptly  effected  by  hot  ratlier  than  cold 
douches.  Motor  and  mental  agitation  in  hyperacute 
mania  may  often  be  controlled  by  baths  graduated  from 
warm  to  cool,  and  prolonged  from  one  to  two  liours,  and 
repeated  once  or  twice  in  twenty-four  houi-s  in  strong 
patients  with  soiuid  heart  and  lungs. 

The  Turkish  bath  is  more  generally  applicable  than 
any  other  in  mental  diseases.  It  can  be  used  in  the  old 
and  the  young,  in  the  neurasthenic  and  melancholic  and 
debilitated,  as  well  as  in  the  strong  and  maniacal.  In 
toxic  eases  it  increases  cutaneous  excretion,  and  it  re- 
stores the  impaired  capillary  circulation  in  melancholiacs, 
and  the  subnormal  temperature  in  stujiorous  patients, 
and  in  acute  alcoholic  states  it  is  excellent  for  both  its 
eliminative  and  sedative  action.  It  is  of  wide  service  too 
in  diathetic  insanity;  for  the  syphilitic,  phtliisical, 
Brightic,  rheumatic,  malarial,  and  podagrous  cases  all 
profit  by  a  judicious  use  of  the  Turkish  bath,  and  oul}' 
decided  cardiac  or  pulmonary  lesions  are  contraindica- 
tions. 

Swim  baths,  sitz  baths,  foot  baths,  spray  baths, 
douches  (hot,  cold,  spinal,  and  Scottish),  medicated  and 
Russian  baths,  drip  sheets,  and  wet  packs  of  all  kinds 
have  an  occasional  si>ecial  utility  in  psychiatry,  especially 
when  combined  with  skilful  massage.  In  hyperpyrexia 
of  delirium  acutuin,  of  the  paretic  or  epileptic  status,  or 
of  toxic  maniacal  states,  the  cold  affusion  may  be  used  to 
great  advantage  when  friction  of  surfaces  with  ice  proves 
inadequate. 

Dietetics  in  mental  disease  present  difficult  practical 
pi'oblems.  The  waste  of  tissues  and  need  of  nourishment 
are  maximum  in  degree,  while  appetite  and  assimilative 
power  are  minimum  in  the  acute  insanities.  A  full  ration 
of  albuminates,  fats,  and  carbohydrates  must  be  at  once 
enforced,  and  foods  are  to  be  prejjared  in  varied  and  ap- 
petizing form  with  due  regard  to  individual  tastes.  In 
general  there  is  nothing  better  than  fresh  milks,  eggs, 
meats,  and  fruits  in  season.  The  nutritive  value  of  pre- 
served foods  and  liquid  pi-eparations  of  meat  is  overrated, 
and  shredded  or  scraped  fresh  meat  should  be  given  in 
pulp,  which  may  be  mixed  with  licjuids  to  be  fed  throu,gh 
tubes.  Predigested  foods,  rectal  alimentation,  and  sub- 
cutaneous injectif>ns  of  saline  solutions  are  only  extreme 
resorts.  Anorexia  and  foul  tongue  should  not  deter  the 
physician  fi-om  forced  feeding,  best  done  by  nasal  tubes 
■with  the  patient  seated,  though  a>sophaneal  tubes  or 
stonuu-h  juunp  are  at  times  necessary.  Meat  pulp  and 
vegetables  in  form  of  puree  and  juices  of  fresh  fruits 
may  be  thus  given  in  amounts  tw'enty  per  cent,  above 
average  rations,  for  inanition  is  a  constant  danger.  In 
chronic  and  incurable  lunacy  stinting  of  food  supjilies  is 
justiliable  economy,  b>it  it"  is  bad  state  policy  to  witli- 
liold  generous  diet  in  recoverable  cases,  and  chi-onicity  is 
often  due  to  defects  of  feeding  in  the  cvn-able  stage. 

Mknt.m.  TiiEii.\PKUTics,— By  this  term  is  understood 
all  tlio.se  means  wliieh  direcU.ly  modil'y  the  thoughts, 
feelings,  and  (inotional  states  of  the  patient.  In  mental 
disease,  as  in  health,  psycliic  influences  continue  power- 
ful for  good  or  evil.  The  patient  is  tirst  to  be  removed 
from  the  scene  of  his  delusions,  from  business  worry  and 
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domestic  strife,  to  an  agreeable  environment,  there  to 
receive  the  mo.st  decided  of  all  ps.vchotherapeutic  effects, 
whicli  is  tlie  sympatliy  and  advice  of  an  intelligent  phy- 
sician. Next  to  tlie  ph3'sieiaii  the  nurse  is  the  constant 
medium  for  psychic  intlneuces,  and  shcndd  be  ch.osen  to 
suit  the  patient  and  also  the  [ilmses  of  the  mental  malady. 
In  the  convalescent  stage  companion  nurses,  educated 
and  refined  in  manner,  are  most  useful  psychotherapeutic 
agents.  The  regularity,  discipline,  force  of  example, 
and  confidence  inspired  by  n\unbers  make  institutional 
care  etfective  in  the  moral  treatment  of  the  insane  in  the 
majority  of  eases.  Occupation,  not  forced  but  customary 
and  of  interest  to  the  patient,  is  a  most  reliable  psychic 
remedy,  and  the  more  useful  it  is  the  more  serious  is  the 
purpose  of  cure  wliich  it  serves.  Diversions  varied  and 
well  timed  to  the  occasional  moods  of  the  maladj'"  play 
au  important  role  in  mental  therapeutics.  Outdoor  sports 
are  preferable,  but  indoor  games  are  available  more 
months  in  the  year. 

During  convalescence  there  should  be  a  gradual  resto- 
ration of  the  social  life  of  the  patient,  a  renewal  of  friend- 
ships with  the  nearest  relatives,  and  such  hospitality  as 
will  restore  the  self-respect  of  the  [latient,  and  the  influ- 
ence of  the  opposite  sex  is  not  to  be  ignored. 

Religion  may  be  allowed  to  "  minister  to  a  mind  dis- 
eased," though  the  religions  delusions  of  some  jjatients 
forbid  it. 

Discipline,  rewards,  and  corrective  advice  are  to  corre- 
spond to  the  modified  responsibility  of  the  insane,  who 
are  to  be  granted  or  denied  privileges,  and  to  encounter 
moral  restraints  such  as  may  aid  them  to  suppress  insane 
impulses.  The  solitary  confinement  of  a  violent  lunatic 
is  not  justified  as  a  punitive  measure,  but  for  its  psychic 
effect.  The  principle  of  non-restraint  is  universally  in- 
dorsed, but  some  protection  from  violence  is  necessary. 
There  are  three  forms  of  restraint — chemical,  manual,  and 
mechanical.  Chemical  restraint  by  powerful  drugs  is 
most  often  used  and  abused.  Manual  restraint  by  the 
hands  of  nurses  is  necessary  sometimes  ami  also  liable  to 
abuse.  Mechanical  restraint  is  best  done  by  a  restraining 
sheet  in  surgical  and  \ioleut  cases  apt  to  be  bruised  by 
persistent  resistance  to  nurses.  In  the  vast  majority  of 
even  acute  cases  no  restraint  of  any  kind  is  needed. 
H.V]inotism  is  not  recommended  in  any  class  of  cases,  but 
therapeutic  suggestion  of  ideas  by  the  physician  seconded 
by  nurses  may  favorably  influence  the  thoughts  and  con- 
duct of  patients;  and  likewise  placebos  are  of  occa.sional 
advantage  in  mental  theraiieuties. 

Convalescence  and  Pkotective  Aid. — Recovery 
from  insanity  is  often  ajiparent  before  it  is  real,  and  though 
importuned  by  relatives  the  practical  alienist  will  not  I'e- 
turn  the  patient  to  business  and  social  life  prematurely, 
and  run  the  risk  of  a  relapse  and  jiossilile  incurability. 
In  case  of  imperfect  recovery  the  i)li_ysieian  has  to  decide 
the  degree  of  restoration  of  the  financial  rights  and  the 
business  competency  of  the  patient.  Those  convalesced 
with  mental  defect,  capable  of  .self-care  and  not  danger- 
ous to  self  or  others,  are  legally  entitled  to  jiersonal  free- 
dom. 

Protective  aid  for  those  discharged  from  institutional 
care  improved  only  is  a  desideratum.  The  writer  some 
years  ago  published  the  view  that  the  State  shovdd  estab- 
lish a  "  Bureau  of  Protective  Aid  "  for  patients  discharged 
from  institutions  as  well  as  fortho.se  under  great  .stress  of 
any  kind  liable  to  end  in  insanity.  In  this  way  the  stig- 
ma of  in.sauity  would  not  block  the  way  to  self-support 
of  convalescents,  and  many  harmless  and  industrious  in- 
mates of  institutions  might  be  returned  to  the  outside 
world,  and  the  actual  public  burden  of  enormous  num- 
bers of  imperfectly  recovered  insane  might  be  in  a  meas- 
ure reduced.  Theodore  H.  Kellogg. 

IX.  INSANITY,    MEDICO-LEGAL    ASPECTS    OF.— 

Insanity  is  a  disease  so  often  alTeeting  tlu^  knowledge  of 
right  and  wrong  by  its  disturbance  of  the  mental  facul- 
ties that  it  is  viewed  from  the  standpoint  of  both  medi- 
cine and  law.  The  following  is  a  comprehensive  medical 
definition  of  the  term:  "Insanity  is  a  condition  produced 
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by  disease,  iu  wliich  tliei'e  is  a  prolonged  dejiartuie  from 
cue's  uatural  ways  of  thiukiug  and  actiug."  Tliis  deti- 
uitiou  is  broad  eiiougli  to  cover  all  forms  of  lunacy,  but 
it  does  not  include  "idiocy,  or  imbecility,  or  tbe  natural 
impairment  of  old  age,  neither  does  it  embrace  transient 
delirium,  uor  the  brief  [leriods  of  alcoholic  or  other  iu- 
to.xications.  The  courts,  however,  recognize  the  exist- 
ence of  mental  enfeeblenient  in  many  instances  wherein 
the  patient  is  not  in  a  medical  sense  insane,  and  properly 
employ  tlie  term  unsoundness  of  mind  as  an  expression 
of  wider  meaning.  This  does  not  always  signify  mental 
incapacity.  The  phrase  "nou  compos  mentis"  of  older 
origin,  meaning  uo  control  of  mind,  is  stronger,  more  defi- 
nite, and  indicates  incompetency.  The  legal  test  of  re- 
sponsibility aims  to  determine  whether  a  person  commit- 
ting an  act  knew  the  nature  and  quality  of  the  act,  or 
that  the  act  was  wrong,  and  whether  he  was  so  impelled 
by  stress  of  disease  as  to  have  been  unable  to  I'efrain  from 
committing  it.  IMedicine  and  law  have  ever  been  some- 
what at  variance,  particidarly  in  matters  relating  to 
criminal  responsibility.  The  modern  acceptance  of  the 
doctrine  of  criminal  responsibility  may  be  summed  up 
as  follows:  "Was  the  person  whose  act  is  iu  question 
able  to  understand  its  nature,  and  to  pass  a  fairly 
rational  judgment  on  its  consequences  to  himself  and 
others,  and  was  he  a  free  agent  so  far  as  that  act  was 
concerned?  " 

This  is  the  basis  upon  which  at  present  rests  the  legal 
analysis  of  a  man's  responsibility  for  his  acts.  It  should 
he  remembered  that  the  knowledge  of  the  act  must  per- 
tain to  the  particular  one  in  ((Uestiou,  and  not  to  those  of 
a  similar  character.  Concerning  abstract  acts  iu  general, 
a  person  may  liave  very  clear  ideas  as  to  right  and 
wrong,  but  in  relation  to  his  own  deed  at  a  stated  time 
he  may  entertain  false  and  most  erroneous  beliefs.  The 
law  re(|uires  that  he  must  know  the  nature  of  his  act — in 
other  words,  its  physical  character,  whether  it  was,  for 
example,  an  act  of  assault,  of  killing,  of  appropriating 
property,  or  of  kindling  a  lire :  that  is,  he  must  understand 
the  material  essence  of  what  he  was  doing  at  the  time. 
He  also  must  know  tlieqvialily  of  hisact,  whether,  for  in- 
stance, an  assaidt  was  in  self  defence,  for  revenge,  jeal- 
ousy, or  an}'  other  assignable  motive;  whether  in  appro- 
priating propeity  he  was  taking  that  which  he  believed 
to  be  his  own,  or  was  engaged  iu  theft  or  robbery; 
whether  his  purpose  in  setting  a  fire  was  arson,  or  prop- 
erh'  to  promote  warmth  and  comfort  for  himself  and 
others.  The  quality  (jf  an  act  is  determined  by  the  men- 
tal processes  which  lead  up  to  its  committal.  It  is  im- 
portant to  tliscover  the  premises  fi-oni  which  his  reason- 
ing starts.  His  train  of  thought,  tliough  apparently 
logical,  maj'have  some  delusional  ideaas  itsorigin.  The 
underlying  motive,  therefore,  should  be  considered  in 
order  "to  form  a  correct  judgment.  In  short,  was  the 
person  actuated  by  a  ralicuial  impulse,  or  was  he  con- 
trolled b}'  a  diseased  mind? 

An  idiot,  imbecile,  epileptic,  or  a  demented  peison  may 
act  without  apparent  motive  and  have  uo  knowledge 
w-hatever  of  the  nature  and  <|Uality  of  the  act,  or  he  may 
even  be  entirely  ignorant  of  having  committed  it. 

As  a  further  test,  a  person  to  be  irresponsible  must  be 
so  incapacitated  as  not  to  know  that  an  act  was  wrong; 
thatis,  morally  wrong.  It  isnot  necessarj' that  he  should 
have  a  fine  ethical  sense,  but  ho  should  understand  that 
the  act  in  question  was  a  wrongful  act  for  him  to  do.  and 
should  reasouablv  understand  itsconseciucnces  to  himself 
and  others.  It  is  not  essential  thai  he  shoiild  know  that 
the  act  was  against  the  law  of  the  lan.d,  for  the  law  does 
not  excuse  ignorance  of  the  statutes,  but  the  defendant 
must  know  that  the  act  iu  question  was  not  a  right  thing 
upon  general  grounds. 

There  are  some  few  persons,  however,  who  apparently 
■understand  the  nature  and  quality  of  an  act,  and  know 
that  it  is  wrong,  yet  who  are  soim|ielled  because  of  stress 
of  disease  that  they  are  unable  to  refrain  from  acts  wliich 
they  know  are  wrong;  in  other  words,  they  are  so  dom- 
inated by  imperative  ideas  as  not  to  be  free  agents.  It 
is  probable,  however,  iu  such  cases,  that  a  close  investi- 


gation would  reveal  that  the  offender  was  not  cognizant 
of  the  real  (piality  of  the  act. 

The  plea  of  insanity  as  a  defence  for  crime  has  encoun- 
tered popular  opposition.  When  the  question  of  insan- 
ity has  been  tried,  juries,  in  some  few  instances,  actuated 
by  .sympathy,  have  accepted  the  plea  as  au  excuse  for 
the  exercise  of  leniency,  and  have  returned  verdicts  which 
seemed  nuscarriages  of  justice,  and  have  thus  brought 
this  plea  into  pubhc  disfavor.  In  New  "i'ork  .State  a  ver- 
dict of  acquittal  upon  the  ground  of  insanity,  if  the  dis- 
ease still  continues  and  the  jury  deem  the  defendant  dan- 
gerous to  be  at  large,  must  be  accompanied  by  a  special 
verdict  to  that  effect,  and  the  person  thereupon  is  com- 
mitted to  a  lunatic  asylum.  Emotional  and  temporary 
forms  of  insanity  are  not  received  by  either  courts  or 
jurors  with  the  credence  they  were  once  accorded,  nor  are 
they  generally  recognized  liy  the  medical  ])rofession. 

The  history  of  the  law,  in  relation  to  responsibility, 
shows  a  gradual  development;  the  early  test  was  that  a 
])erson  must  be  deranged  to  such  a  degree  as  not  to  know- 
more  than  a  wild  beast.  The  rules  of  the  INIacnaughton 
case,  as  formulated  in  the  answers  of  the  English  judges 
to  the  House  of  Lords  in  1843,  state  that  to  establish  the 
defence  of  insanity  it  nuist  be  proved  that  the  defendant 
did  not  know  the  nature  and  quality  of  his  act,  or  that 
his  act  was  wrong.  This  marked  a  great  step  in  advance, 
and  formed  the  basis  of  the  law  in  criminal  responsi- 
bility for  more  than  half  a  centui'v.  More  recently  some 
courts  have  ruled  that  a  person  should  not  be  held  le- 
gally responsible  if  his  act  was  a  direct  result  or  product 
of  his  mental  disease. 

The  usnal  procedure,  wlien  a  person  is  found  to  be  in- 
sane while  in  confinement  awaiting  trial  upon  a  crinunal 
charge,  is  for  the  court,  either  of  its  own  motion  or  upon 
the  request  of  the  district  attorney,  to  suspend  criminal 
proceedings,  and  to  appoint  a  commission  to  jiass  u]ion 
the  mental  condition  of  the  prisoner.  If  found  to  be  de- 
langed,  it  is  ordered  that  he  be  committed  to  au  insane 
asylum,  there  to  be  held  imtil  recovered,  and  then  to  be 
remanded  to  the  custody  of  the  court,  and  the  trial  re- 
sumed. In  some  instances,  when  insanity  is  made  a  de- 
fence, the  ((uestion  is  tried  and  testimouy  upon  the  subject 
taken  in  open  court. 

The  mental  state  of  all  prisoners  awaiting  trial  should 
be  a  subject  of  more  carefvd  scrutiny  than  at  present,  as 
many  insane  recidivists  and  dangerous  lunatics,  whose 
true  condition  is  not  recognized,  are  undonbtedly  sent  to 
prison  for  short  terms  and  then  released,  whereas  they 
should  be  permanently  ccmfiued  in  asylums  for  the  crimi- 
nal insane. 

Coinmitnieiit  of  the  Insane  l/i/  Ciril  Process. — The  stat- 
utes of  the  various  States  differ  as  to  methods  of  com- 
mitment of  the  insane,  but  as  a  rule  an  order  of  court 
based  upon  a  medical  certificate  is  recjuircd  before  a  per- 
son can  be  deprived  of  his  liberty.  The  testimony  of  at 
least  one  ph_vsician  is  necessary  as  to  the  mental  con- 
dition of  a  patient;  oftener,  the  medical  certificate  of 
buiacy  must  be  signed  by  two  respectable  luaclitioners, 
legally  qualified,  who  are  required  to  have  had  at  least 
three  years'  experience  in  the  practice  of  medicine,  and 
to  be  graduates  of  some  reputable  medical  college.  The 
physicians  must  examine  the  case  either  upon  the  day 
the  certificate  is  made  or  within  a  short  period  of  days 
immediately  prior  thereto,  as  may  be  indicated  by  the 
statute  of  the  State  in  which  the  patient  resides.  In 
many  States  a  judicial  hearing  niav  be  given,  in  addition 
to  the  medical  certificate,  ]u-ovi<led  it  is  deemed  necessary 
by  the  court.  When  committed,  the  patieut  is  taken  to 
the  hospital  at  once,  as  the  order  of  the  court  remains 
valid  only  for  a  few  days.  The  whole  period  covereil  by 
the  legal  proceedings  is  brief,  under  the  assumption  that 
a  patient  may  recover  his  reason  should  the  time  allowed 
to  elapse  be  prolonged.  The  error  of  incarcerating  a  sane 
man  is  thus  avoided.  In  some  instances  the  law  provides 
fon  the  summary  and  prompt  commitment,  as  well  as 
tem|iorary  di'tention,  of  lunatics  who  may  be  violently  or 
dangerously  insane,  without  the  formality  of  the  usual 
warrant. 
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Anotlipi-  procedure  is  to  provide  a  commission,  consist- 
insr  usually  of  throe  members,  wlwse  duty  it  is  to  take 
co'sriiizanee'of  all  cases  of  alleged  iusanity  brought  before 
them  and  to  issue  warrants  of^ommitmeut  to  insane  hos- 
pitals afler  eonipliance  with  certain  forms  of  judicial 
proceedings  prescrilied  by  statute.  The  right  of  personal 
libertv  is  so  jealously  guarded  that  some  States  have 
proviiled  a  trial  by  jiiry'iii  all  cases  of  insanity.  Where 
such  a  jiraetice  prevails  the  sheritT  is  directed  to  bring 
the  atliicted  person  before  the  court  and  a  jury  is  empan- 
elled, and  the  trial  proceeds  as  in  civil  and  criminal  cases, 
■\vitli  counsel  privileged  to  appear  upon  each  side.  This 
course  has  not  been  generally  adopted. 

In  addition  to  judicial  commitments,  provision  is  made 
by  law  wherel)y  insane  patients  of  their  own  volition 
iiiay  enter  a  lunatic  asylum  and  remain  as  voluntary  pa- 
tients. Such  inmates,  however,  cannot  be  forcibly  de- 
tained, brit  the  doors  must  be  opened  to  them  whenever 
thejT  request  their  freedom. 

T^he  intervention  of  the  habeas  corpus  is  available,  of 
course,  for  any  person  conunitted  to  a  lunatic  asylum, 
and  upon  the  return  of  such  a  writ  the  merits  of  the 
whole  case  may  be  revicw'cd  bj-  the  courts  and  the  rights 
of  any  individual  who  considers  liimself  aggrieved  may 
be  finally  adjudicated.  Furthermore,  most  States  provide 
for  the  "greatest  latitude  in  the  way  of  correspondence, 
botli  as  to  the  mailing  of  letters  as  well  as  to  their  re- 
ceipt. In  some  States  no  censorship  whatever  is  per- 
mitted ujion  the  jiart  of  the  hospital  authorities,  and  the 
postal  privileges  of  the  inmate  are  as  unrestricted  as 
those  of  any  other  individual. 

In  examining  a  patient  as  to  his  sanity  prescribed  forms 
are  usually  furnished,  printed  in  accordance  with  the 
statute.  Medical  men,  in  making  an  affidavit  in  a  case  of 
insanity  and  in  giving  the  grounds  of  their  opinion, 
shindd  be  guided  as  far  as  possible  by  the  evidence  of 
their  own  personal  observations,  and  describe  the  pa- 
tient's general  appearance,  what  the  patient  said,  and 
what  he  did;  that  is,  describe  his  words  and  acts.  It  is 
allowable  to  note  what  facts  were  eommuuicated  to  the 
observer  by  others.  It  is  well  also  to  examine  the  pa- 
tient alone,  free  from  all  restraint  and  influence  of  others. 
It  is  not  enough  to  state  that  the  patient  is  insane,  but 
the  reasons  for  such  a  tiuding  must  be  given  with  suffi- 
cient fulness  to  enable  the  court  to  satisfy  itself  as  to  the 
sounflne.ss  of  the  opinion. 

While  many  safeguards  surround  the  commitment  of 
the  insane,  not  much  formalitj'  attends  their  discharge. 
In  most  cases  simply  the  certificate  of  the  medical  sujier- 
intendent  that  the  patient  has  recovered  is  suflicient  to 
permit  him  to  go  at  large,  jNIanj'  persons  who  fall  short 
of  recovery  are  delivered  into  the  hands  of  relatives  and 
friends,  who  are  able  to  give  satisfactory  evidence  of  a 
willingness  and  ability  to  care  for  and  maintain  the  pa- 
tient in  safe  custody  and  without  further  jjublic  charge. 
Persons  catmot  be  so  discharged,  howe\'er,  while  being 
held  upon  criminal  charges,  as  they  a I'c  answerable  to  the 
court,  and  upon  recovery  must  be  returned  at  the  hands 
of  the  sheriff  to  the  custody  of  the  proper  authorities  to 
be  disposed  of  according  to  law. 

A/jjiointmeiit  of  ConnniUees  of  Persons  and  Estates. — 
Very  many  persons  wlio  are  neither  criminals  nor  dan- 
gerous to  themselves  or  others  are  yet  in  need  of  su))er- 
vision.  and  for  such  the  courts  make  provision.  Such 
supervision  may  embrace  either  the  person  or  property 
or  both.  It  is  often  necessary  to  conserve  funds  which 
cannot  be  properly  admini.stered  by  the  patient  and 
which  are  being  squandered  and  dissipated.  The  pur- 
pose of  the  law  is  to  furnish  protection  to  the  interests  of 
the  lunatic  in  much  the  same  way  as  it  guards  the  inter- 
ests of  infants  and  minor  children. 

The  duty  devolving  upon  the  committee  of  the  person 
(who  is  usually  a  near  relative  or  friend  or  some  one  inter- 
ested in  the  estate)  is  to  provide  comfort  and  care.  He 
need  not  personally  attend  to  this,  but  may  jjlace  the 
lunatic  in  custody  of  an  agent  or  even  in  an  asylum;  but 
he  is  bound  to  look  after  his  interests  and  to  see  that  he 
receives  proper  treatment,  and  for  this  he  is  responsible. 


The  jurisdiction  of  the  court  extends  to  the  care  and  cus- 
tody of  persons  incompetent  to  manage  themselves  or 
their  own  affairs.  Such  incompetenc)'  does  not  include 
simple  weakness  of  mind  unless  it  is  so  great  as  to  con- 
stitute disabilit}-,  nor  does  it  embrace  mere  lack  of  busi- 
ness acumen  or  experience.  One  of  the  purposes  for 
which  a  committee  is  appointed  is  that  of  maintaining 
actions  at  law,  which  may  be  done  by  the  committee  in 
the  name  of  the  lunatic,  thus  gi\'ing  a  legal  standing  to 
acts  which  otherwise,  b_v  reason  of  the  insane  person's  in- 
capacity, might  be  declared  void.  The  action  of  the  com- 
mittee, however,  in  order  to  be  of  authority  must  be 
approved  and  affirmed  liy  the  court.  The  committee  of 
the  person  or  of  the  estate  may  be  discharged  bj'  an  order 
of  court  whenever  it  is  proved  that  the  lunatic  lias  be- 
come competent  to  manage  his  own  affairs.  He  is  there- 
upon restored  to  his  fidl  rights  both  as  to  his  person  and 
property. 

Contracts  and  Partnerships. — Contracts  with  lunatics 
are  often  sought  to  be  annulled  by  both  parties.  The 
sane  party  .sometimes  seeks  to  be  relieved  from  loss  or  dam- 
age upon  the  ground  that  the  person  with  whom  he  con- 
tracted was  deranged  ;  and  on  the  other  hand  the  insane 
party,  when  he  finds  it  to  his  interests  so  to  do,  endeav- 
ors to  avoid  responsibility  upon  the  ground  that  at  the 
time  the  contract  was  made  he  was  incompetent.  There 
are  three  things  usually  to  be  considered  in  adjudging 
the  validity  of  such  transactions;  first,  the  mental  condi- 
tion of  the  party  alleged  to  be  insane;  second,  was  such 
insanity  evident  to  the  other  contracting  partj-?  and 
third,  the  nature  of  the  contract  itself;  was  it  a  fair  In- 
strument in  its  terms  or  was  it  of  a  fraudulent  nature? 

In  some  cases,  in  which  the  jierson  is  admitted  to  be 
insane  and  the  fact  is  gencrallj'  known,  simple  contracts 
or  agreements  have  been  made  wherebv  the  lunatic  has 
been  supplied  with  the  necessaries  of  life,  the  cost  of 
which  are  a  valid  claim  to  be  paid  liy  him  or  are  a 
claim  upon  his  estate.  Checks  and  drafts  may  be  in- 
dorsed by  lunatics  who  have  been  legally  declared  in.saue 
and  who  are  in  an  as_yhun,  and  even  deeds  have  been  up- 
held— though  rareh' — when  executed  under  like  circum- 
stances. "When  such  acts  are  questioned,  however,  the 
burden  of  proof  to  su.stain  them  is  often  great.  It  is 
sometimes  required,  before  legal  papers  can  be  executed 
by  an  asylum  inmate,  that  an  order  of  a  court  nuist  be 
obtained  permitting  his  signature,  which  order  nuist 
show  that  the  judge  granting  it  had  notice  of  the  fact 
that  the  person  whose  signature  is  sought  was,  at  the 
time,  an  inmate  of  a  lunatic  asylum.  A  man  who  has 
once  been  insane  and  judicially  declared  a  lunatic  may 
recover  his  mental  strength  and  afterward  resume  his 
civil  obligations  and  discharge  his  business  affairs  with 
full  responsibility.  This  recovcrv  is  alwaj'S  a  matter  of 
opinion,  however;  an  opinion  which  is  not  always  full_v 
concurred  in  by  everybodv  who  knows  him.  Shoidd  oc- 
casion arise  to  question  his  acts,  his  insanity  may  become 
a  matter  of  proof.  To  invalidate  an  act,  therefore,  it  is 
not  sufficient  to  say  that  a  man  has  been  adjudged  insane, 
or  is  insane,  or  is  even  an  inmate  of  a  hospital  for  the  in- 
sane. If  the  allegation  is  made,  it  inaj-  or  may  not  be 
successfully  rebutted  by  evidence  upon  trial.  A  lunatic 
is  competent  to  act  until  a  committee  has  been  appointed ; 
but  in  the  absence  of  such  appointment,  if  he  subse- 
quently wishes  on  his  own  behalf  to  annul  a  contract,  it 
must  as  a  general  nUe  be  shown  that  he,  as  the  contract- 
ing part}'  alleged  to  be  insane,  was  so  bereft  of  reason 
as  to  be  incapable  of  understanding,  and  that  the  other 
party  was  aware  of  such  condition. 

A  sale,  however,  to  a  lunatic  may  be  set  aside  in 
equity  when  the  lunacy  existed  at  the  time  of  the  sale, 
even  though  the  sane  party  was  not  aware  of  it,  except- 
ing when  the  lunatic  profits  by  it  and  the  transaction 
was  in  good  faith,  and  matters  cannot  be  reduced  to 
statit  qno.  A  lunatic  who  borrows  money  and  has  the 
benefit  of  it,  providing  the  lender  acted  in  good  faith  and 
without  knowledge  of  the  borrower's  insanity,  is  liable  for 
its  repayment.  So  that  a  deed  or  note  executed  for  such 
a  debt  lias  been  held  valid,  even  though  it  may  transpire 
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thut  the  maker  was  iusane  at  the  time  the  iustrumeut  was 
executed.  Notes  given  and  mortgages  assumed  by  men 
who  were  subsequently  shown  ]iresumptively  to  have 
been  insane  have  been  held  valid  wheiein  the  insanity 
was  not  sufficiently  progressed  as  to  have  deprived  the 
patient  of  the  power  to  contract  and  where  it  was  shown 
that  there  was  not  sufficient  mental  disturbance  to  lead 
the  other  party  lo  make  iuquiiy  thereto. 

The  existence  of  insanity  in  itself  does  not  dissolve  a 
partnership,  but  only  gives  ground  for  an  action  to  dis- 
solve if  the  other  inembers  of  the  firm  so  desire.  The 
court  may  refuse  to  grant  an  application  for  dissohition 
upon  the  ground  that  the  affliction  is  but  tem|)0)ary. 
Evidence  must  be  lirought  to  show  that  the  deranged 
partner  is  so  incapacitated  as  to  be  incapable  of  fulfilling 
Ins  part  of  the  contract  and  that  his  malady  will  be  per- 
manent. As  a  matter  of  fact,  partnerships  are  often  con- 
tinued for  years  where  one  of  the  aetixe  or  silent  mem- 
bers of  the  "firm  has  become  iusane. 

ilarriage  nnd  Diroire. — ilarriage  is  a  civil  coutiact,  and 
to  enter  upon  it  each  party  must  understand  the  nature 
of  the  act  and  its  obligations,  and  be  at  the  time  a  free 
-agent  and  not  influenced  thereto  by  fear  or  duress.  It  is 
not  sufficient  that  the  relation  ofhusband  and  wife  be 
understood,  but  there  must  be  freetlom  from  coercion. 
Plans  are  made  at  times  by  designing  men  or  women  of 
unscrupulous  morals  to  decoy  the  mentall}'  weak  into 
alliances  of  wedlock  for  the  purpose  of  obtaining  posses- 
sion of  property  rights.  If  a  person  knows  the  nature 
of  the  relation  which  he  has  assumed  and  enters  upon  it 
willingly,  the  existence  of  mere  weakness  of  mind,  or 
even  insanity,  is  not  suflicient  to  set  aside  the  marriage. 
The  sane  party  may  have  reasonable  ground  for  an  action 
to  annul  a  marriage  when  deception  was  employed  and 
concealment  of  the  true  mental  condition  practised,  bas- 
ing his  petition  upon  the  ground  of  fraud  in  that  he  had 
no  notice  of  the  patient's  physical  iuflrraity  and  mental 
aberration  jirior  to  marriage.  The  existence  of  confirmed 
epilepsy  before  marriage  and  continuing  thereafter  maj' 
be  cited  as  an  example.  Such  an  allegation,  however, 
would  not  be  of  effect  if  the  parties  continued  to  live  to- 
gether in  marital  relationship  after  the  facts  w-ere  discov- 
ered. Insanity  developing  after  marriage  is,  as  a  rule, 
not  a  valid  ground  for  di\i>rce.  Some  codes  provide, 
however,  that  continuing  and  incurable  iusanit}'  after  a 
period  of  years  becomes  a  legal  cause  for  divorce.  An 
insane  person  entangled  by  a  designing  adventuress  may 
upon  recovery  bring  an  action  to  avoid  such  marriage 
provided  he  did  not  cohaliit  freely  after  such  reco\ery. 
Relatives  may  bring  action  to  annul  the  marriage  of  a 
lunatic  or  idiot. 

Undue  InjUicnce. — Closely  entering  into  the  consider- 
ation of  every  act  of  the  insane,  such  as  marriage,  the 
making  of  wills,  contracts,  the  bestowal  of  gifts,  is  the 
question  of  imdue  influence.  Such  au  inquirv  even  raa_v 
be  raised  concerning  the  acts  of  the  sane,  as  undue  influ- 
ence ma}'  be  of  such  a  degree  as  to  amount  to  actual 
compulsion  through  ]3hysical  fear.  The  test  should  be 
applied  here  as  elsewhere.  Did  the  person  know  the  na- 
ture and  quality  of  the  act  and  the  consequence  to  him- 
self and  others,  and  was  he  a  free  agent  at  the  time? 
Gifts  are  sometimes  made  by  the  mentally  enfeebled  to 
those  who  are  friendl_y  acquaintances  or  their  custodians, 
and  made  tmdcr  such  circumstances  as  to  lead  to  the  be- 
lief that  the  donor  was  not  untrammeled  but  was  sub- 
ject to  jiressure  by  promises  or  threats,  or  coerced  by 
fear  of  unpleasant  consequences  of  a  refusal  to  make  the 
gift.  Valuable  bonds,  stocks,  and  mortgages  have  been 
thus  bestowed  upon  others,  aud  in  some  instances  such 
assignments  have  been  declared  void.  Undue  influence 
cannot  be  presumed;  yet,  because  it  luay  be  alleged  in 
an  action  at  law  to  set  aside  a  transfer,  it  is  well  to  have 
such  transactions  carried  on  in  the  presence  of  others  and 
not  made  when  only  the  parties  interested  are  present. 
Even  though  the  donor  was  actuated  by  kindly  motives 
.and  a  long-fixed  intent  to  reward  faithful  service,  yet  it 
is  desirable  that  outside  and  disinterested  persons  Ije  pres- 
ent as  witnesses  of  the  free  exercise  of  will  on  the  part  of 


the  giver  and  of  possession  by  the  latter  of  due  knowledge 
of  tlie  purpose  and  meaning  of  the  gilt. 

Testamentary  Capacity. — It  isdirticult  toset  upa  stand- 
ard of  sanity  or  mental  capacity.  As  insane  persons  are 
capable  under  certain  conditions  of  executing  valiii  con- 
tracts, so  in  the  devising  of  property  they  arc;  competent 
to  make  wills.  It  must  be  shown,  in  order  to  sustain  an 
instrument,  that  the  testator  had  a  knowledge  of  his 
estate  aud  of  the  property  to  be  devised.  He  nuist  also 
possess  sufficient  memory  to  recall  those  who  naturally 
would  be  dependent  upon  him  aud  he  must  be  free  from 
the  undue  influence  of  others.  The  domination  of  iusane 
delusions  must  not  be  sufficient  to  control  his  acts.  The 
fact  that  a  will  was  made  in  a  period  during  which  the 
testator  was  known  to  have  been  iusane  raises  a  presiuup- 
tionagainst  its  validity,  but  it  may  be  shown  by  evidence 
that  the  testator  was  conqietcnt  at  the  time  the  will  was 
made ;  that  his  delusions  and  mental  disturbance  were  such 
as  not  to  influence  him  in  the  making  of  a  sound  dispo- 
sition of  his  propert}".  As  au  aid  to  this  end,  the  will  it- 
self maj'  be  an  instrument  of  such  a  nature  as  to  show 
upon  its  face  that  the  ai)portioument  was  a  sensible,  ra- 
tional, and  equitable  division  of  property.  It  woidd  be 
of  importance  if  the  document  was  in  the  deceased's  own 
handwriting.  All  the  circumstances  attending  its  execu- 
tion are  of  value.  On  the  other  hand,  when  the  testator 
manifests  a  decided  aversion  to  some  member  of  his  fam- 
ily, and  when  au  apparent  malignancy  or  deep  and  seem- 
ingly uncalled-for  dislike  is  accentuated  by  the  provisions 
of  the  will,  or  when  a  man  foolishly  devises  his  estate  to 
strangers,  and  perhaps  to  a  profligate,  to  the  exclusion  of 
his  own  family,  a  strong  presumption  of  doulit  would 
arise,  yet  the  mere  fact  that  such  a  disposition  is  made 
does  not  invalidate  a  will.  The  question  of  undue  influ- 
ence must  be  proven,  or  the  existence  of  delusions  which 
governed  his  act  or  such  an  extent  of  mental  disease  must 
be  shown  as  to  interfere  with  the  dispo.sing  powers  of  his 
mind.  Wills  have  been  admitted  to  probate  and  proven 
where  the  testators  have  at  the  time  the  wills  were  made 
been  inmates  of  lunatic  asylums.  The  occurrence  of  in- 
sanity subsecjuent  to  the  making  of  a  will  does  not  in- 
validate the  will,  though,  if  its  provisions  be  of  an  un- 
usual character,  the  fact  of  the  existence  of  insanity  at 
the  time  it  was  drawn  maybe  made  a  subject  of  inquiry. 
The  supervening  insanity,  especiallj'  if  it  should  occur 
soon  after,  taken  in  connection  with  any  eccentricity  of 
the  person  or  peculiar  nature  of  the  will,  raises  a  pre- 
sumption of  doubt  only.  The  law  relating  to  wills  is 
not  uniform,  neither  as  to  present  usage  an<l  practice, 
nor  has  it  been  uniform  in  the  past.  It  was  formerly  held 
that  the  mere  existence  of  insanity  rendered  a  iierson  in- 
competent to  draw  a  will.  Modern  authorities,  however, 
admit  testamentary  capacitj%  even  though  delusions  exist, 
providing  they  have  no  bearing  upon  the  provisions  of 
the  will  and  do  not  influence  the  testator  therein.  Some 
degree  of  mental  unsoimdness  may  be  present,  yet  if  a 
person  possesses  an  understanding  of  the  nature  of  the 
property  to  be  devised  and  the  person  to  be  benefited,  and 
of  their  relation  to  each  other  and  to  liim,  sufficient  ca- 
pacity exists  for  the  making  of  a  will.  Such  knowledge 
need  be  but  elementary.  Even  though  the  mind  may 
have  been  actively  disturbed  by  disease,  the  proven  ex- 
istence of  a  lucid  iuterval  at  the  time  the  instnunent  was 
drawn  is  sufficient  to  validate  the  terms  of  the  will. 

Competency  and  Credibility  of  tlte  Insane  as  Witnesses. — 
The  insane  are  capable  of  oliservatiou  and  of  giving  ra- 
tional accounts  of  what  they  have  seen  aud  heard.  It  is 
not  usual,  however,  for  them  to  be  capable  of  so  doing, 
particularly  as  to  acts  which  directly  or  indirectly  con- 
cern themselves.  Lunatics  are  apt  to  be  biased  con- 
cerning matters  which  relate  to  their  own  personality. 
Egoism  is  most  prominently  intensified  in  mental  derange- 
ment. Their  testimony,  however,  has  been  admitted  in 
the  English  courts  and  in  both  the  Federal  and  State 
courts  of  this  country.  Each  case,  however,  must  be  ex- 
amined upon  its  merits.  It  must  be  first  determined  that 
the  lunatic  has  sufficient  intellect  to  understand  the  nature 
and  solemnity  of  an  oath.     This  and  his  gencal  mental 
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condition  must  be  the  subject  of  a  judicial  examination 
before  liis  testimony  lieeonies  admissible.  Tlie  cliaracter 
and  extent  of  bis  delusions  sbould  be  shown,  the  amount 
of  mental  inipainnent  wliitli  he  has  sustained,  his  general 
reputation  for  veracity,  and  wliether  his  observations  are 
prejudiced  by  his  mental  disease.  Persons  who  have  in- 
tellect enough  to  be  thought  competent  as  witnesses  often 
believe  themselves  sane  and  wrongfully  detained  and  are 
therefore  inimical  to  attendants  and  to  hospital  authori- 
ties. Their  statements  are  colored  by  personal  grievances 
and  often  by  ill-will.  The  moral  faculties  are  also  often 
■weakened  to  a  considerable  extent  and  the  sense  of  ethics 
is  blunted  or  lost,  so  that  a  searching  examination  should 
be  made  before  a<lnutting  the  evidence  of  insane  wit- 
nesses. So  many  uncertainties,  moreover,  surround  the 
giving  of  such  testimony  that  it  shoidd  seldom  be  re- 
ceived, standing  alone,  but  .should  be  regarded  as  only 
corroborative  of  testimony  given  by  others.  In  other 
■words,  a  lunatic's  competency  should  be  a  matter  of 
proof  and  accepted  with  caution.  Formerly  all  such 
testimony  was  excluded.  The  statements  as  to  inmioral 
acts  made  by  hysterical  and  nervous  women  verging 
upon  insanity  should  be  regarded  with  hesitancy ;  other- 
■wise  wrong  may  be  done  to  tlie  character  of  upright 
members  of  the  community.  Judgment  in  all  such  cases 
should  be  suspended  until  their  tes^timouy  is  strengthened 
by  other  and  more  reliable  evidence. 

The  Supreme  Coiut  of  the  United  States  has  ruled  upon 
the  subject  as  follows:  " The  general  rule,  therefore,  is 
that  a  limatic  or  a  person  affected  ■with  insanity  is  admis- 
sible as  a  witness  if  be  have  sufficient  understanding  to 
apprehend  the  obligation  of  an  oath  and  to  be  capable  of 
giving  a  correct  account  of  the  matters  which  he  has  seen 
or  heard  in  reference  to  the  questions  at  issue;  and 
wliether  he  have  that  tmderstanding  is  a  question  to  be 
determined  by  the  court  upon  examination  of  the  part}^ 
himself  and  any  competent  witnesses  who  can  speak  to 
the  natiu'e  and  extent  of  his  iusanitj'." 

Intoxications, — The  various  acute  intoxications  pro- 
duced by  alcohol,  morphine,  cocaine,  and  other  drugs  do 
not  properl}-  come  within  the  scope  of  insanity,  but  con- 
tinued indulgence  produces  a  chronic  mental  condition 
■wiiich  is  a  form  of  mental  disease,  progressive  in  its  char- 
acter, and  often  permanent.  Mere  drunkenness  is  no  ex- 
cuse for  crime :  in  fact  it  was  once  held  that,  'vvhere  it  ■nas 
voluntary,  it  aggravated  the  offence.  At  the  present 
day,  when  a  criminal  act  is  committed  through  drunken- 
ness, the  degree  of  ginlt  may  be  modified  as  showing  an 
absence  of  intent  or  premeditation.  A  contract  ma}'  be 
disclaimed  and  voidable  on  the  ground  of  intoxication  at 
the  time  of  its  execution.  Alcohol,  opiates,  and  various 
drugs  may  invalidate  documentary  acts  if  the  subscriber 
■was  so  under  tlieir  influence  as  to  be  incapable  of  appre- 
ciating the  nature  ami  quality  of  his  act ;  but  the  assump- 
tion nuist  be  sustained  by  proof.  The  instrument  itself 
may  not  be  void,  but  it  is  voidable  upon  an  action  at  law 
to  set  it  aside.  Vohmtary  acts  of  intoxication  do  not 
absolve  from  responsibility,  but  if  the  drug  is  adiuinis- 
tered  as  an  overdose  by  a  physician  or  by  accident  or  in 
a  weak  physical  condition  from  disease  itdoes  so  relieve. 

There  arc  conditions,  however,  not  acute,  but  which 
result  from  chronic  alcoholism  and  chronic  morphinism, 
■wherein  there  is  a  mental  derangement  of  a  more  or  less 
permanent  nature,  often  progressive,  and  at  times  ending 
in  ternnnal  dementia  or  some  fixed  condition  of  insanity. 
Hallucinations  of  sight  and  hearing  are  common,  often 
attended  with  delusions  of  persecution.  Sometimes 
sym]itoms  are  lu-esent  resendiHng  very  much  general 
paresis.  The  iialient's  nu'iital  state  and  consequent  re- 
sponsibility become  in  such  cases  a  matter  for  the  jury, 
and  the  test  applied  is  the  general  one  used  in  mental 
disease. 

_  Modified  liesponniliilili/. — Deaf-nuites,  idiots,  and  imbe- 
ciles are  not  insane,  but  their  responsibility  is  variable. 
An  act  conunitted  by  an  idiot  or  imbecile  is"  not  a  crime. 
In  such  eases,  however,  the  actual  condition  must  be 
made  a  matter  of  (uoof.  An  honest  ditference  of  opinion 
might  possibly  arise  in  a  given  instance  as  to  whether  a 


weak-minded  person  should  be  sent  to  an  institution  for 
the  feeble-minded,  to  an  industrial  school,  to  prison,  or  to 
a  hospital  for  the  insane.  Uneducated  deaf-mutes  are  oc- 
casionally accused  of  crime.  Such  a  per.son,  not  being 
able  to  read  and  write  or  to  talk  by  means  of  the  alplui- 
bet  of  the  fingers  or  by  signs,  is  incapable  of  communi- 
cating with  counsel  or  of  participating  in  his  own  de- 
fence. To  all  intents  be  is  in  a  state  of  nature  and 
occupies  the  status  of  an  idiot.  Such  persons  have  been 
adjudged  irresponsible  and  committed  to  iu.saue  asyhuns. 
On  the  other  hand,  responsibility  may  be  proved  by  show- 
ing the  accused  to  have  had  education  in  special  schools; 
that  he  is  able  to  read  and  'U'rite;  that  he  can  converse 
by  the  sign  language;  that  his  moral  sense  has  been  de- 
veloped; that  he  has  a  knowledge  of  right  and  wrong, 
and  couseciuently  that  he  has  attained  to  a  lueasure  of 
understanding  which  renders  him  responsible  before  the 
law.  The  real  status  of  deaf-mutes,  therefore,  must  be 
determined  by  testimony  similar  to  that  required  in  cases 
of  insanit}'.  Their  mental  states,  dependent  upon  their 
deprivation,  being  so  vaiious,  each  case  must  lie  <leter- 
mined  upon  its  merits  when  questions  arise  concerning 
criiuinal  responsibility,  marriages,  contracts,  and  wills, 
A  deaf-mute  should  alwaj'S  have  the  benefit  of  a  compe- 
tent interpreter. 

-Epilepsy. — This  condition  is  often  attended  with  mania- 
cal paroxysms.  On  account  of  the  violence  accompany- 
ing such  outbursts,  acts  of  homicide  are  often  committed. 
From  our  own  observation,  about  forty  per  cent,  of  the 
crimes  committed  by  epileptics  are  of  the  nature  of 
assault  or  murder.  If  we  add  rape  we  should  increase 
this  percentage  to  almost  fifty,  so  that  very  nearly  Jialf 
of  the  crimes  committed  by  epileptics  are  acts  of  violence 
against  the  person.  If  we  consider  other  classes  of  insan- 
ity, however,  in  connection  •nith  epilepsy  we  find  that  the 
latter  is  not  a  large  causative  factor,  as  this  form  of  dis- 
ease is  responsible  for  less  than  five  i)er  cent,  of  all  mur- 
ders committed  by  those  mentallj'  deranged.  Acts  of 
violence  bj*  epileptics  are  usually  committed  in  states  of 
fury  followed  by  convulsive  attacks  of  which  the  patient 
has  no  memory.  Sometimes,  though  rarely,  states  of  ex- 
citement occur  unattended  by  convulsions  but  followed 
by  lapse  of  memor)-.  Dementia  as  a  rule  supervenes 
after  long-continued  epilepsy.  The  measure  of  respon- 
sibility in  all  such  cases  is  the  universal  test  which  ap- 
plies to  all  states  of  mental  derangement. 

Pli'i'  of  Insanity. — The  plea  of  insanity  as  a  defence  for 
crime  is  not  always  received  with  public  favor.  It  is  apt 
to  be  regarded  as  a  subterfuge  and  an  excuse  for  leniency, 
whereas  if  it  prevails  it  involves,  in  most  cases,  confine- 
ment for  a  period  of  longer  average  duration  than  a  sen- 
tence to  a  penal  institution  would  entail.  Such  a  plea, 
owing  to  popular  prejudice,  is  not  always  accepted  by 
the  jury,  and  man}'  dangerous  paranoiacs  are  convicted 
and  committed  to  prison  only  to  be  liberated  at  the  end 
of  brief  terms  to  commit  fresh  crimes.  The  mental  con- 
dition of  prisoners  should  be  subject  to  careful  scrutiny, 
and  if  found  to  be  insane  they  should  be  .sent  to  special 
lunatic  asj'lums  to  remain  until  recovery  is  assured.  Many 
recidivists  wotdd  thus  be  placed  in  permanent  custody 
and  our  prisons  and  reformatories  be  permanently  re- 
lieved of  a  large  proportion  of  habitual  criminals  and  of 
luauy  dangerously  insane  convicts.  Fortunately,  the  laws 
of  several  States  direct  the  transfer  to  asylums  for  the 
insane  of  all  patients  ■n-hose  insanity  becomes  evident 
while  undergoing  sentence,  and  permit  of  their  detention 
until  recovery  or  death.  Where  sucli  a  practice  jirevails, 
persons  convicted  of  manslaughter,  assault  to  kill,  and 
other  heinous  offences,  whose  felonious  acts  are  the  iirml- 
uct  of  mental  derangement,  are  segregated  apart  from 
sane  convicts  and  detained  during  the  existence  of  their 
disease. 

As  a  rule  the  types  of  in.sanity  existing  among  those 
who  commit  criminal  acts  are  characterized  by  degener- 
acy, arc  fixed  in  their  nature,  and,  usually,  irremediabli'. 
Self -admiration  is  .so  .strong  aiuong  offenders  of  this  class 
that  they  resent  any  impugnment  of  their  mental  condi- 
tion,  but  a  verdict  of  chronic  and  confirmed  in.sanity 


78 


REFERENCE   HANDBOOK  OF  THE   ilEDICAL  SCIENCES. 


lEtsaiiily, 
lu«auity. 


would  be  justified  iu  many  instances  as  a  measure  calcu- 
lated to  insure  contiuement  for  life.  Such  a  course  is 
not  only  liumiliating  but  is  a  severe  blow  to  their  pride 
and  arrogance,  which  leads  them  to  crave  uotoiiety  as 
herces  and  martyrs.  JIany  so-called  anarchists  are  really 
unbalanced  iiersoiis  whose  crimes  fall  short  of  murder, 
but  who  nevertheless  shotdd  be  branded  as  insane  and 
degenerate  and  who  should  permanently  pass  out  of  sight 
and  mind  behind  the  closed  doors  of  lunatic  asylums. 

Henry  E.  Allison. 

X.  INSANITY,  CONFUSIONAL.— The  term  "confu- 
sional  insiinity  "  is  oik-  used  iu  the  s_ymptomatological 
classiticatjou  of  mental  diseases  and  is  meant  to  include 
cases  possessing  a  detinite  group  of  clinical  symptoms. 
It  must  be  understood  at  the  outset  that  there  has  beeu 
the  greatest  confusion  in  the  classitication  of  mental  dis- 
eases. This  is  due  to  several  causes,  not  the  least  of 
which  is  the  persistent  adherence  of  man}-  writers  and 
physicians  to  the  etiological  classification.  When  we  re- 
member that  the  same  exciting  causes  apparently  act  in 
producing  widely  varying  clinical  forms  of  disease,  and 
when,  on  the  other  hand,  we  sec  the  same  clinical  disease 
following  upon  a  great  variety  of  causes,  the  reason  for 
this  confusion  is  apparent.  Unfortunately,  hardly  any 
two  writers  use  the  very  same  scheme  of  classification, 
and  our  hospital  reports  reveal  the  fact  that  there  is  no 
unifonuuseof  the  terms  defining  mental  disease  in  vogue 
to-day. 

Defixitiox. — Under  the  term  confusional  in.sanity  we 
include  those  cases  in  which  there  are  abundant  halluci- 
nations and  consequent  delusions  with  usually  consider- 
able mental  confusion  or  delirium.  When  we  consult  the 
various  text-books,  we  find  such  clinical  pictures  de- 
scribed under  various  terms  which  ma}'  be  arranged  as 
fol  low's: 

I.  Primary. — Acute  confusional,  primary  confu- 
sional, or  acute  hallucinatory  confusional  insanit}' ;  acute 
primary  dementia  (agitated  or  stuporous) ;  delirium  (acute 
or  grave);  typhomania;  delirium  of  collapse;  acute  deli- 
rious mania. 

II.  Secvridnry. — Infectious  insanit}':  febrile  psycho- 
ses immediately  following  fevers,  as  influenza,  typhoid, 
malaria,  erysipelas,  rheiunatic  fever;  post-partum  iu- 
sanity ;  traumatic  insanity;  acute  toxic  insanity  (alco- 
dolic,  etc.).  Heretofore  many  authorities  who  did  not 
employ  the  term  confusional  insanity  have  placed  these 
ca.ses  under  either  mania  or  melancholia — terms  decid- 
edly overburdened  in  the  past. 

Etiolouv. — While  I  have  grouped  cases  of  confusional 
insanity  under  two  etiological  heads,  namely,  primary 
and  secondary,  I  recognize  the  fact  that  tlie  subdivision 
is  artificial,  and  when  our  knowledge  of  the  causes  of 
in.sanity  becomes  complete,  the  "  primary "  cases  will 
diminish  in  number  and  all  cases  will  possibly  be  foimd 
to  have  a  common  cause. 

In  this  type  of  insanity,  as  in  other  acute  forms,  we 
may  expect  to  find  a  dual  causation,  such  as  a  toxalbu- 
men  in  the  blood  acting  upon  a  predisposed,  unstable, 
nervsus  system.  The  writer  believes  that  this  twofold 
etiology  is  all  but  universal  iu  mental  diseases.  Medical 
practitioners  see  an  endless  variety  of  idiosyncrasies  or 
susceptibilities  among  their  patients  to  drugs  or  common 
articles  of  food. 

It  is  not  unreasonable  to  expect  that  there  is  an  equally 
variable  susceptibility  to  the  various  chemical  substances 
which  may  be  found  in  the  blood,  whether  normal  prod- 
ucts of  metabolism  or  the  toxalbumens  resulting  from 
infectioiis  di.seases.  The  well-recognized  fact  that  in  the 
majority  of  insane  there  is  a  liistory  of  neurotic  taint  in 
others  of  the  family  strongly  supports  this  view.  Given 
then  an  unstable  nervous  system  in  a  neurotic  individual 
or  a  degenerate  and  let  him  meet  with  any  of  the  many 
accidents  which  may  tend  to  lower  his  vitality  or  be  at- 
tacked with  an  infectious  disease,  we  have  a  right  to  ex- 
pect profound  nervous  disturbance.  If  the  dose  of  the 
poison  be  tmusually  large,  either  from  a  sudden  absorp- 
tion bv  the  circulation  or  from  defective  elimination,  we 


may  expect  serious  mental  symptoms.  On  the  other 
hand,  the  more  unstable  the  nervous  system,  or  the  m.ore 
susceptible,  the  more  quickly  may  we  expect  such  symp- 
toms from  a  i-elatively  siuall  quautity  of  the  excitant 
poison.  As  this  factor  is  incapable  of  measurement  and 
is  always  uncertain  it  interferes  with  the  making  of  a  defi- 
nite prognosis.  Experience  shows  that  the  history  of 
.numerous  eases  of  mental  or  nervous  disease  in  the  faniily 
does  not  warrant  a  bad  ]irognosis  iu  a  case  of  confusional 
insanity.  Such  a  family  history  may  indicate  merely  au 
unusual  instability  or  susceptibility  to  a  trivial  exciting 
cause  and  recovery  may  be  rapid  and  complete. 

Clixic.vi.  History. — The  onset  of  symptoms  is  usually 
rapid.  They  may  occur  with  startling  abruptness.  The 
l)r()dromal  symptoms  are  restlessness,  insonmia,  or  sleep 
is  broken  by  disturbing  dreams,  irritability,  headache, 
and  some  mental  confusion.  In  women  we  often  see 
some  hysterical  symptoms.  This  evidence  of  a  loss  of 
self-control  must  not  be  slightingly  considered,  as  it  may 
be  the  forerunner  of  serious  niental  disturbance.  One  of 
the  first  symptoms  to  be  noticed  is  hallucinations  of  one 
or  more  of  the  senses,  usually  of  more  than  one.  Hallu- 
cinations of  hearing  and  sight  are  especially  common. 
Consequent  upon  the  hallucinations  are  delusions.  The 
patient  hears  voices  iu  the  room  or  the  wall,  or  overhead, 
or  the  next  room,  which  tell  of  distressing  things  abotit 
to  happen — that  the  patient  is  to  be  burned  or  killed,  or 
that  his  soul  is  lost,  or  liis  children  are  to  be  tortured,  or 
his  loved  ones  ruined;  that  bis  friends  are  to  prove  false, 
he  is  to  be  financially  ruined,  etc..  etc.,  or  he  hears  pistol 
.shots  or  the  noise  of  fire  engines.  Hallucinations  of  sight 
of  the  same  nature  add  to  his  distress.  Strange  forms — 
robbers,  monsters,  officers  of  the  law,  forms  (if  the  de- 
parted, the  tigiu'e  of  God,  the  Virgin,  or  the  dead — appear 
before  him.  A  rapid  shifting  of  these  hallucinations 
gives  rise  to  various  delusions  and  sudden  acts  of  vio- 
lence and  attempts  to  escape  on  the  part  of  the  patient. 
Suicidal  and  hoinicidal  attempts  are  not  uucommon  dur- 
ing this  delirious  condition.  Friends  and  luemliers  of  the 
family  are  not  recognized;  the  physician  is  taken  for  an 
enemy  or  the  Evil  One.  The  hallucinations  and  delu- 
sions are  not  always  persecutory,  although  more  com- 
monly so.  The}'  may  be  of  a  hypochondriacal  nature. 
The  patient  may  believe  he  has  no  stomach  or  he  is 
dead. 

Or  the  hallucinations  ma\-  be  of  a  religious  or  erotic 
character.  A  wom;in  believes  she  has  been  assaulted  and 
outraged,  or  she  has  seen  the  Saviour  and  He  is  to  make 
her  His  bride.  Hallucinations  of  all  the  senses  may  be 
looked  for,  and  we  frequently  find  the  patients  compFain- 
ing  that  poison  or  filth  has  been  put  in  their  food  or  foul 
gases  are  injected  in  their  room. 

The  delusions  of  these  cases  are  as  a  rule  transient  and 
change  witli  the  hallucinations.  They  are  not  fixed  as  in 
the  eases  of  primary  delusional  insanity  (paranoia).  The 
delusions  are  more  freely  talked  of  soon  alter  the  onset 
of  the  disease  and  gradually  fade,  while  in  primary  de- 
lusional insanity  there  is  an  evolution  of  the  primary  or 
chief  delusion,  and  it  is  talked  about  more  and  more  as 
the  disease  progresses. 

Some  patients,  however,  will  not  express  their  delu- 
sions. We  can  observe  merely  a  suspicious  attitude  and 
we  can  only  infer  the  presence  of  hallucinations  and 
delusions  from  tlie  patient's  behavior,  which  expresses 
fear,  terror,  a  capriciousness  or  change  iu  conduct  toward 
those  about  them.  Such  a  case  may  first  attract  atten- 
tion by  jumping  from  a  window,  and  it  is  not  always 
possible  to  decide  at  once  whether  this  was  an  attemjit  at 
suicide  or  a  frantic  effort  to  escape  from  some  imagined 
harm. 

There  is  almost  always  seen  sotiie  confusion  of  mind. 
There  is  incoherence  of  ideas,  a  failure  to  lecognize 
friends  or  surrotmdings  (disoriented).  Mistakes  of  iden- 
tity are  very  common.  This  essential  symptom  may  be 
of  all  degrees  from  a  simple  haziness  of  com]irelunsion, 
a  misunderstanding  resulting  from  the  hallucinations,  to 
complete  delirium  with  no  memory  of  the  illness  remain- 
ing upon  recovery.     There  is,  as  a  ride,  a  partial  memory 
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of  the  events  of  tlie  illness  upon  recovery.  Patients  often 
remember  their  comius  to  a  hospital  and  say  that  for 
some  weeks  it  was  a  blank,  or  there  may  be  almost  a 
complete  memory  of  the  events  connected  with  the  period 
of  alienation.  "Occasionally  tlie  delusions  may  persist 
after  the  hallucinations  have  disappeared  and  the  patients 
liave  in  other  respects  recovered.  Such  cases  often  are 
very  troublesome,  as  they  repeat  stories  of  abuse  during, 
their  illness  after  they  h'ave  apparently  recovered,  and 
even  after  Ihev  are  able  to  return  to  their  homes  tbey 
blame  their  friends  or  physicians  for  an  improper  com- 
mitment. They  retain  a  vivid  recollection  of  the  neces- 
sary restraint  exercised  by  nurses  or  friends  and  persis- 
tently refuse  to  see  that  such  methods  were  needful  or 
liumane.  As  a  rule,  however,  the  delusions  fade  with 
returning  health,  anil  a  reasonable  attitude  is  taken. 

The  progress  toward  recovery  in  curable  cases  is  not 
always  uniform.  There  maybe  several  relapses  to  the 
confused  state  during  convalescence;  the  saner  periods 
("lucid  intervals")  may  be  short,  or  the  periods  of  con- 
fusion, usually  two  or  three,  may  be  sejsarated  by  longer 
intervals  of  comparative  sanity.  '  Occasionally,  there  may 
be  a  daily  alternation  of  sane  and  insane  periods  extend- 
ing over  "a  period  of  weeks.  This  is  sometimes  so  marked 
as  to  suggest  malarial  infection. 

The  course  of  this  disease  in  recoverable  cases  varies 
from  a  few-  weeks  to  a  year.  It  is  seldom  less  than  two 
months  and  ia  often  more  than  si.v.  While  the  majority 
of  patients  recover,  in  the  more  severe  cases  death  ensues 
from  exhaustion.  In  the  class  of  cases  described  as  acute 
ddiriiiin  death  is  almost  certain.  In  other  cases  a  chronic 
insanity  follows — it  may  be  a  chronic  deluded  condition 
resembling  paranoia  or  there  may  he  a  tendencj*  to  de- 
mentia. 

This  disease  is  chiefly  one  of  middle  life,  occurring  be- 
tween the  ages  of  twenty-five  and  fifty.  But  no  fixed 
age  limit  can  be  set  as  it  is  evident  that  the  conditions 
of  an  unstable  nervous  system  and  the  introduction  of 
noxious  substances  into  the  circulation  may  occur  at  any 
age.  This  condition  may  be  seen  during  old  age,  though 
it  is  not  common.  It  is  noticeable  that  while  children 
are  especially  subject  to  infectious  diseases,  the  occur- 
rence of  this  type  of  insanity  in  children  is  very  rare. 
Yet  children  are  especially  liable  to  a  brief  febrile  delir- 
ium in  the  cotu'se  of  infectious  diseases. 

While  I  have  attempted  to  give  a  brief  and  general 
description  of  this  malady,  it  must  be  borne  in  mind  that 
individual  cases  show  a  great  variety  of  s_ymptoms  or  a 
predominance  of  one  group  over  others,  and  it  is  perhaps 
true  that  no  two  cases  present  exactly  the  same  clinical 
picture. 

In  some  of  the  younger  cases,  occurring  soon  after  pu- 
berty, we  are  apt  to  lind  a  stuporous  condition,  which, 
for  a  time,  may  be  so  prominent  as  to  mask  or  suppress 
the  essential  hallucinations  or  delusions.  This  class  of 
cases  (acute  priiiKiri/  dementia,  curable)  exhibits  a  pro- 
found stupor  or  passivity.  There  is  marked  cerebral 
antemia,  and  evidence  of  a  sluggish  circulation.  The 
patient  lacks  the  initiative  and  will  make  no  effort  to  eat 
until  food  is  placed  in  his  mouth,  and  he  may  even  not 
swallow  then,  lie  neglects  the  calls  of  nature  and  will 
lie  passively  all  day  long.  The  cataleptic  condition 
may  ensue.  There  are  dilatation  of  the  pupils,  diminished 
reflexes,  and  cold  surface. 

There  is  no  resistance  as  is  seen  in  melancholia.  This 
condition  may  result  from  a  menial  shock  or  from  any 
plij'sical  cause  jiroducing  exhaustion  or  anaemia,  such 
as  partuiition  or  febrih;  disturbance  or  trauma. 

The  stuporous  condition  disappears  and  more  active 
symptoms  supervene  and  we  see  for  a  time  the  hallucina- 
tions, delusions,  and  excitement  as  already  described. 
We  may  see  one  or  more  relapses  into  the  sti'iporous  con- 
dition before  recovery  takes  place. 

Acute  or  !/rave  delirium  or  ti/phomania  is,  fortunately, 
a  rare  condition  and  may  fairly  be  considered  to  he  an 
extreme  type  of  this  atfeclion."  There  is  always  an  ele- 
vation of  temperature  which  may  be  due  to  the"  infection 
of  pneumonia,  tuberculosis,  measles,  etc.     It  is  the  most 


severe  form,  of  maniacal  delirium  seen.  It  may  come  on 
very  suddenly,  so  that  if  the  patient  be  seized  while 
among  sti'angers  it  may  never  be  possible  to  identify 
him.  Death  is  the  rule  after  a  brief  and  severe  illness, 
averaging  about  ten  days,  the  delirium  becoming  mutter- 
ing and  later  giving  place  to  coma.  It  is  probable  that 
this  grave  form  will  soon  be  classed  with  the  infectious 
insanities,  and  it  may  be  that  it  will  be  found  to  follow 
infection  of  the  cocci. 

Insanity  is  a  frequent  complication  of  the  infectious 
diseases  both  during  and  after  the  febrile  movement.  It 
is  seen  in  variola,  typlioid  fever,  scarlet  fever,  measles, 
pneumonia,  cholera,  erysipelas,  rheumatic  fever,  influ- 
enza, diphtheria,  multiple  neuritis,  phthisis,  or  any  of  tlie 
iuflammatorj'  processes. 

In  the  majority  of  cases  the  symptoms  are  those  of 
confusional  in.sanitj'. 

The  delirium  may  precede  the  rise  of  temperature  {ini- 
tial ddiriiiiu).  but  more  commonly  occurs  duilng  the 
height  of  the  febrile  disturbance.  Such  a  delirium  may 
occur  in  those  who  possess  a  normal  brain  stability.  In 
such  cases  there  is  a  serious  poisoning  from  the  toxalbu- 
mcus  and  an  impoverishment  of  the  brain  cells  from  the 
circulatory  and  nutritive  disturbance.  But  in  those  pos- 
sessing marked  nervous  instability  delirium  may  accom- 
pany a  low  temperature.  Febrile  deliria,  though  char- 
acterized by  the  hallucinations,  delusion,  and  great 
confusion  seen  in  confusional  insanity,  are  by  common 
consent  not  deemed  a  true  insanity,  although  psychologi- 
cally and  clinically  they  may  not"  be  distinguished  from 
confusional  insanity. 

If  with  the  subsidence  of  the  febrile  movement  the 
deliritim  persists,  or  at  this  time  makes  its  appearance, 
we  have  clinically  another  variety  of  the  psychosis  w-hich 
is  described  as  post -febrile  delirium  or  insanity. 

In  these  cases  the  mental  symptoms  are  not  so  evident- 
ly the  result  of  the  febrile  condition.  AVhile  it  is  true 
that  tile  toxins  are  still  a  factor,  the  exhaustion  of  the 
brain  cells  is  also  a  potent  one.  Under  these  conditions 
one  may  see  a  short  delirium  with  great  excitement  and 
extravagant  or  distressing  delusions  where  the  patient 
takes  no  notice  of  surroundings,  and,  if  the  exhaustion 
is  not  fatal,  recovery  taking  place  within  a  few  weeks 
(collapse  dclintim).  Or  there  ma_y  be  a  less  fui'ious  men- 
tal disturbance  running  the  slower  course  of  confusional 
insanity  as  described. 

The  complication  of  the  puerperal  condition  with  any 
form  of  mental  disease,  whether  mania,  melancholia, 
hebephrenia,  paranoia,  or  confusional  insanity,  is  loosely 
spoken  of  as  puerperal  insanitj'.  The  last  mentioned  is 
the  form  of  insanity  described  in  the  books  as  the  type 
of  puerperal  insanity,  or  mania,  and  is  more  iDrecisely  de- 
scribed as  post-partum.  inmnity. 

3Iuch  has  been  written  upon  this  distressing  condition 
and  its  occurrence  is  very  alarming  and  naturally  causes 
the  greatest  anxiety  for  the  family  as  well  as  for  the  pa- 
tient. jNIany  of  these  cases  are  simply  an  infectious  in- 
sanity and  run  a  short  course.  Since  the  general  use  of 
antiseptics  in  midwifery  this  trouble  is  undoubtedly  less 
frequent.  This  complication  is  undeniably  seen  when 
the  parturition  has  been  free  from  a  considerable  rise  of 
temperature.  It  is  highly  pi'obable  that  the  exciting 
poison  is  distinct  from  that  which  supposedly  causes  a 
rise  of  temperature,  and  this  acting  upon  a  brain  im- 
pov(^rislicd  b_v  a  diminished  blood  supply  or  impaired  by 
mouths  of  worry  and  anxiety  (arising  from  poverty  or 
illegitimacy  of  the  child,  e.g.),  with  insomnia,  produces 
mental  alienation.  The  course  of  the  disease  is  similar 
to  that  described,  and  all  the  varieties  occur. 

It  is  imperative  that  the  child  be  taken  from  the  mother 
at  the  earliest  intimation  of  trouble,  both  for  the  child's 
safet.v  and  to  relieve  the  mother  from  any  annoyance. 
Where  there  is  active  delirium  and  a  possibly  brief  course 
of  trouble,  home  treatment  may  be  tried,  but  only  with 
sufficient  assistance  from  nurses  to  allow  constant  atten- 
tion upon  the  patient.  Such  care  is,  as  a  rule,  impossible 
for  financial  reasons,  or,  in  densely  populated  districts, 
the  annoyance  to  the  neighbors  is  too  great  to  be  endured, 
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and  one  is  driven  to  resort  to  undul}-  radical  measures  to 
keep  the  patient  quiet. 

Delirium  trewe/is  is  so  generally  considered  to  be  a  dis- 
ease entity  that  its  consideration  will  be  found  elsewhere. 
It  is  clinically  to  be  regarded  as  a  special  variety  of  con- 
fusional  insanity  with  a  well-known  exciting  cause  and 
especiall.v  characterized  by  hallucinations  of  sight  and 
delusions  of  a  distressing  character. 

Confusioual  insanity  is  also  the  result  of  poisoning  by 
•other  toxic  substances,  as  morphine,  ether,  chloroform, 
cocaine,  etc.  The  term  "  toxic  insanity  "  is  commonly 
used  to  describe  acute  mental  disturbances  due  to  poison- 
ing by  these  drugs. 

DiFFEREXTi.\ir  Di.\GXOSis. — While  the  term  mania, 
as  often  used,  includes  those  cases  here  described  as 
confusioual  insanity,  it  is  more  accurately  used  to  define 
a  condition  of  exhilaration  or  good  feeling,  with  great 
motor  activity  and  restlessness  with  an  increased  flow 
of  ideas,  in  which  hallucinations  and  delusions  may  be 
present,  but  delirium  and  confusion  are  not  marked. 
Mania  comes  on  slowly  and  begins  liefore  the  age  of 
thirty  years,  is  apt  to  recur  and  is  a  comparatively  rare 
disease'.  There  is  in  mania  an  hereditary  predisposition. 
Melancholia,  which  is  closely  allied  to  mania,  begins 
slowly  often  after  an  attack  of  neurasthenia,  is  charac- 
terized by  a  primary  depression  of  spirits ;  the  depression 
is  not  seconilary  to  distressing  dehi.sions,  and  there  are 
self-depreciatory  delusions ;  orientation  is  good.  It  does 
not  tend  to  follow  febrile  delirium.  As  in  mania  there  is 
a  tendency  to  recur. 

In  paranoia  there  are  tixed  delusions  without  confu- 
sion. Paranoiacs.  however,  are  subject  to  exaceibatious 
of  excitement,  which  may  for  a  time  be  mistaken  for  at- 
tacks of  confusioual  insanit3'.  A  close  study  of  the  case 
will  soon  remove  all  doubt. 

There  is  frequentlj'  some  difficulty  in  differentiating 
the  short  excitement  and  semi-delirious  conditions  seen 
in  cases  of  general  paresis  or  other  organic  brain  disease. 
Observation  and  careful  study  of  these  cases  will  soon 
reveal  evidence  of  gross  brain  disease,  and  the  diagnosis 
may  tlien  be  established.  When  the  onset  of  general 
paresis  is  sudden  and  follows  a  febrile  disturbance,  as  it 
does  not  infrequently,  a  positive  diagnosis  is  impossible 
at  the  outset. 

PiiOGNOSTS. — The  prognosis  is,  as  a  rule,  favorable  cx- 
<>ept  in  the  severe  cases  of  the  most  acute  form  of  delirium 
in  which  the  exhaustion  is  so  profound  as  to  cause  death 
or  in  which  it  may  be  affected  by  the  complication  of  a 
physical  trouble. 

if  there  is  a  fair  stability  of  the  nervous  sj'Stem,  recov- 
ery from  the  mental  symptoms,  witli  the  exceptions  men- 
tioned, may  be  looked  for.  The  best  index  to  recovery  is 
an  increase  in  bodily  weight,  and  it  is  important  to  keep 
a  weekly  weight  chart  for  consultation.  The  increase  in 
weight  is  often  very  rapid,  sometimes  five  pounds  a  week 
for  several  weeks.  In  women  a  return  of  the  catamenial 
flow  is  an  index  of  restoration  of  the  phj'sical  health,  and 
if  the  mental  condition  does  not  improve  simultaneously 
or  very  soon  after  the  ph3'sical  improvement,  there  is 
reason  to  fear  a  terminal  dementia  or  chronic  insanitj'. 

Recovery  should  take  place  within  a  year  or  so,  at 
most,  from  the  appeaiance  of  mental  symptoms.  If 
there  is  no  decided  improvement  within  fifteen  montlis, 
the  case  may  be  said  to  have  become  chronic.  The  hallu- 
cinations with  confusion  may  continue  and  chronic  confu- 
Monal  inscinity  results,  which  like  other  acute  vesania; 
tends  toward  a  decline  of  the  mental  powers  with  a  ter- 
minal dementia  which  is  of  various  degrees. 

In  a  certain  proportion  of  cases  the  confusion  disap- 
pears, but  the  delusions,  which  are  more  or  less  fixed,  may 
persist  and  we  have  a  chronic  delusional  insanity  with  a 
less  rapidly  ensuing  dementia. 

Or  the  stuporous  condition  may  recur  or  persist  and 
lead  to  a  chronic  dementia.  It  is  assumed  that  the  iidier- 
ent  strength  of  the  neurons  is  weaker  in  these  cases  and 
they  are  incapable  of  restoration. 

Treatment. — The  place  for  treatment  must  be  early 
considered  in  every  instance.  If  the  case  is  very  acute 
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and  there  is  reason  to  expect  a  short  illness,  home  treat- 
ment, if  practical,  should  be  advised.  It  must  be  ad- 
mitted that  the  fact  of  commitment  to  a  hospital  for  the 
insane  does  atfect  the  business  and  social  status  unfavor- 
abl}-,  although  this  prejudice  is  often  very  unjust  and 
tmreasonable.  Home  treatment  should  not  be  attempted 
without  the  assurance  of  abundant  and  comjjetent  nurs- 
ing aid,  which  is  necessarilj-  expensive.  In  the  majority 
of  cases,  however,  it  will  be  foimd  necessary  to  resort  to 
treatment  in  a  hospital  esp(:;-ially  equipped  for  the  care 
of  the  insane. 

The  exhaustion  calls  for  prompt  and  assiduous  meas- 
ures. Frequent  and  regular  feeding  is  all-important.  It 
may  be  that  artificial  feeding  by  means  of  a  nasal  tube 
will  be  required,  but  it  should  not  be  resorted  to  until  all 
attemjits  to  pei'suade  the  patient  to  take  food  naturally 
have  failed. 

Tlie  food  should  be  simple  and  re-enforced  with  stimu- 
lants, especialh'  alcohol.  If  feeding  and  bathing  do  not 
induce  sleep,  h_ypnotics  may  have  to  be  used,  but  their 
use  is  to  be  (leprecated  miless  absolutel}-  necessar_v. 
Bromides,  trional,  or  sulfoual  should  be  tried  first. 
Rarely  in  an  acute  delirium  a  few  doses  of  morphine 
with  atropine  subcutaneousl^y.  may  be  necessary  to  in- 
duce a  brief  rest.  This  should  not  be  used  repeatedly, 
but  be  followed  by  the  hypnotics.  Frequent  feeding  with 
liquid  food,  with  small  amounts  of  chopped  meats  and 
repeated  small  doses  of  alcohol  will  often  induce  a  natural 
sleep,  especially  if  supplemented  by  warm  baths  or  spong- 
ing. Attention  should  be  paid  to  the  rapid  elimination 
of  poisonous  products  by  aiding  the  bowels,  kidneys, 
and  skin  to  throw  off  their  excretions. 

At  first  rest  in  bed  is  essential.  To  accomplish  this, 
forced  detention  in  bed  often  becomes  necessary.  This 
may  be  done  by  the  nurses  holding  the  patient,  but  pref- 
erably by  mechanical  restraint,  as  a  sheet,  or  more  rarely 
by  some  bed  harness. 

If  the  jiatient  must  be  held  for  any  considei'able  time 
by  others,  there  is  a  liability  to  increased  exertion  and  re- 
sentment on  the  part  of  the  patient,  who  is  more  apt  to 
yield  to  the  inevitable  of  mechanical  restraint.  The  ex- 
citement and  fear  are  increased  when  the  patient  is  held 
in  the  grasp  of  others. 

After  the  stage  of  exhaustion  is  past  and  food  is  taken 
well,  tonics,  as  iron,  strychnine,  and  phosphates,  are 
called  for.  Bodily  weight  should  be  watched  as  it  is  the 
best  indication  of  improvement.  A  quiet  environment 
away  from  the  presence  of  over-zealous  and  well-mean- 
ing friends  does  much  to  promote  recover}'.  Strangers 
can  usually  do  better  for  a  patient  who  is  not  in  an  un- 
conscious state  than  can  members  of  the  family. 

Edicm-d  B.  Lane. 

XI.  INSANITY:  ALCOHOLIC  AND  DRUG  INTOXI- 
CATION AND  HABITUATION.  1.  Auouoi.is.M. — 
C(iuse.f. — The  causes  of  drinking  are  infinite!}'  varied  and 
intimately  bound  up  in  the  heart  of  man — at  once  an 
expression  of  his  strength  and  his  weakness,  his  successes 
and  his  failures.  The  habit  is  usually  begim  in  early  life, 
before  the  age  of  thirty.'  and  in  some  cases,  fortunately, 
is  renounced  at  the  alcoholic  climacteric  '■' — from  forty 
to  sixty-five.  Tho.se  who  yield  to  its  seductions  and 
become  its  slaves  have  usually  a  neuropathic  constitu- 
tion, either  inherited  or  acquired,  and  it  is  in  this  class 
of  persons  that  alcohol  works  its  worst  ravages.  Either 
as  the  result  of  inherited  defect  or  the  effects  of  severe 
mental  or  physical  stress,  such  as  illness  (typhoid, 
sypliilis.  la  grippe),  injury  (trauma  capitis,  sunstroke, 
shock),  worry  (domestic  infelicity,  financial  reverses), 
the  physiological  crises  (puberty,  menstruation,  preg- 
nancy, lact.ation,  etc.),  the  individual  feels  an  organic 
craving  for  assistance  in  the  struggle  for  existence, 
and,  yielding  to  alcohol,  is  wooed  by  the  blissful  eu- 
phoria it  brings  into  repeated  and  finally  confirmed  in- 
dulgence. Some  are  quickly  destroyed  by  the  poison 
{alcoholic  selection  ^),  others  resist  its  ravages  for  a  long 
time  only  to  yield  in  the  decrepitude  of  old  age  or  as  the  ■ 
result  of  accidental  conditions.     Although  standing,  as 
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itdoes.  next  tohm-ilitv  asa  cause  of  insanity  (eigliteen 
to  twi'Utv  per  cent,  in  "niiilcs-').  we  still  find  it  not  infre- 
quently iis  an  effect.  Indul-eiiee  in  alcohol  is  especially 
apt  to  be  an  earl\-  symptom  in  general  paresis  and  often 
is  prominently  in"  cadence  in  the  recurring  maniacal  at- 
tacks of  circular  in.sanity. 

Symptoms.— Thi:  inunediate  effects  of  alcohol  taken  to 
excess  are  exliibited  in  the  i)lieuomeua  of  drunkeuiiiss. 
In  this  condition  tliere  is  a  |)rclimiMaiy  perioil  of  stimu- 
lation of  short  duration,  during  which  there  is  sliglit 
increase  in  both  mental  and  physical  power.  This  in- 
crease, however,  is  often  more  apparent  than  real '  and 
is  followed  by  symptoms  of  abolition  of  function  wliich 
affect  the  nerve  centres  from  above  downvrard,'^  the  high- 
est centres  being  paralyzed  first,  the  lowe.st  last.'  Thus 
in  the  early  stages  of  i'uto.xicaticm  there  is  a  loss  of  the 
sense  of  propriety,  the  moral  tone  is  degraded,  the  faculty 
of  attention  lessened,  and  capacity  for  mental  work  de- 
creased. This  condition  liecomes  w'orse  and  is  followed 
by  lack  of  muscular  co-ordination,  manifesting  itself  first 
in  the  hanils  and  facial  nuiscles,  and  the  muscles  control- 
ling articulation,  the  speech  becomes  thick,  the  gait  un- 
steady. Disturbances  of  sensation  appear,  such  as  tiu- 
nitusaurium,  diplopia,  and  the  senses  of  touch  and  pain 
are  lessened.  If  tlie  paralyzing  action  of  the  alcohol  is 
still  further  increased  coiiia  results,  vphich  may  prove 
fatal. 

The  mental  condition  during  intoxication  is  usually  one 
of  lioisterous  exaltation— cnf^Cerf  iype^;  but  certain  indi- 
viduals are  affected  in  an  opposite  way  and  are  downcast 
and  laclirymose  in  their  cups — depressed  type.^  Among 
certain  predisposed  neuropathic  individuals  (desei/iii- 
libi-es).  however,  alcohol  does  not  produce  these  typical 
results  but  gives  rise  to  conditions  of  pathological  drimk- 
eniiess.^  In  this  condition  hallucinations  and  delusions 
dominate  the  field  of  consciousness,  the  depression  may 
be  so  profound  as  to  result  in  suicide,  or,  on  the  other 
hand,  the  maniacal  form  may  issue  in  a  yvild  destructive 
homicidal  frenzy.  Muscular  co-ordination  in  these  cases 
may  be  remarkably  well  preserved,  and  such  persons  are 
said  to  get  drunk  in  their  heads  and  not  in  their  legs.  In 
this  category  belongs  also  the  convulsive  drunkenness  of 
Percy. 

Once  confirmed  in  the  use  of  alcohol  the  individual 
starts  on  the  flownward  path  toward  complete  mental 
and  physical  decay,  in  reaPity  a  premature  senility '"  of 
mind  and  body.  The  effects  of  the  poison  are  exhibited 
in  every  organ  of  the  body,  more  particularlj'  the  central 
nervous  organs,  stomach,  pancreas,  liver,  kidneys,  and 
blood-vessels,  and  give  rise  to  characteristic  symptoms  as 
a  residt,  the  most  prominent  of  which  are  tremor,  gastric 
catarrh,  arteriosclerosis,  alluuninuria,  and  progressive 
mental  cnfeeblement. 

The  effects  on  the  nervous  system  are  shown  in  disturb- 
ances of  sensation,  motion,  and  the  intellect.  The  sen- 
iory  disturbances  are  par;csthesia  (jiricking,  tingling,  for- 
mication). hyper.TL'Sthesia  anil  hyperalgesia,  occurring 
iisually  in  jiatelK's,  and  una'sthesia  also  of  patchy  distri- 
bution but  sometimes  affecting  only  one  side(^7(6'  hemiiin- 
asthetic  form,  of  Mar/nan  ").  The  sensory  disorders  t>f  the 
special  senses  involve  principally  the  eye  and  ear,  pro- 
ducing illusions  and  hallucinations,  muse*  volitantes, 
photopsja,  amblyopia  and  amaurosis,  diminution  of  the 
acuteness  of  hearing  with  the  production  of  subjective 
noises  (hissing,  ringing,  roaring,  etc.)  duo  to  middle  or 
internal  ear  disease. 

The  motor  disturbances  are  tremor,  spasms  and  cramps, 
epileptiform  attacks  (nlcoholic  ejnlepsy),  general  motor  cn- 
feeblement with  paresis  {nlcoholic  pse>uh-r/enerctl  paresis). 
The  mental  changes  are  gradual  and  progressive,  the 
inti'llect  is  oblimded.  the  judgment  overthrown,  the 
moral  sense  blunted,  and  mendacity  appears  in  its  most 
bizarre  forms;  delusions  may  develop,  the  most  char.ac- 
teristicof  which  is  that  of  marital  infidelity  and  jcalou.sy 
(Kifer.'<urht»>rnlin)  and  the  patient  sinks  gradually  into 
a  condition  of  permanent  mental  enfeeblement  {alcoholic 
dementia). 
Aside  from  this  gradual  mental  cnfeeblement  which 


occurs  as  a  result  of  chronic  alcoholism,  much  more  pro- 
nounced mental  symptoms  often  appear  and  constitute- 
veritable  psychoses.  These  psychoses  are,  however,  all 
tinged  by  the  symptoms  of  mental  defect  to  a  greater  or 
less  degree. 

The  most  frequent  and  characteristic  disturbance  of 
acute  alcoholism  is  ddirium  tremens.  This  disorder  usu- 
ally occurs  as  the  result  of  a  prolonged  drunken  debauch 
during  which  the  patient  has  had  insutflcient  food  and 
rest.  It  may,  however,  appear  as  the  result  of  a  single 
excess  or  in"  the  moderate  drinker  following  a  trauma- 
tism or  the  initial  symptoms  of  an  acute  illness.  The  dis- 
ease may  appear  suddenly,  but  there  is  generally  a  pro- 
dromal period  during  which  the  patient  is  nervous,  with 
coated  tongue,  suffering  from  anorexia,  restlessness, 
tremulousness,  disturbed  sleep,  and  insomnia.  This  con- 
dition rapidly  advances  with  the  onset  of  the  attack,  the 
characteristic  symptoms  of  w-hich  are  rapidly  developed. 
They  are  tremor,  delirium,  and  alliuminuria. 

The  tremor  involves  more  particularly  the  small  mus- 
cles of  the  hand,  face,  and  tongue,  but  may  also  affect  the 
entire  musculature.  It  is  increased  by  muscular  tension, 
such  as  forcibly  spreading  the  fingers  apart. 

The  dcliriwm.  is  an  acute  hallucinatory  confusion  (hal- 
liicinatorische  Verwirrtheit).  The  predominating  hallu- 
cinations are  visual  and  characteristically  take  on  the 
form  of  animals  {ThierHsionen).  The  patient  .sees  all 
sorts  of  horrible  creatures,  snakes,  rats,  mice,  alligators, 
etc.,  which  are  uniformly  in  motion.  Surrounded  by  tlie 
loathsome  creatures,  and  by  horrible  grimacing  faces, 
terrified  by  screams  and  shrieks  (auditory  hallucinations), 
he  presents  a  picture  of  abject  terror.  In  addition  to 
these  symptoms  the  patient  ma_y  complain  that  insects  or 
worms  are  crawling  under  his  skin  (para'sthesia)-  and 
mistake  spots  upon  the  bed  or  walls  for  bugs,  mice,  etc. 
(illusions).  At  the  height  of  his  excitement  the  patient 
is  in  constant  motion,  picking  insects  from  his  night- 
dress, repelling  the  approach  of  terrible  animals,  shrink- 
ing from  fearful  visions,  startled  by  terrifyiug  shrieks, 
and,  in  the  extreme  frenzy  of  his  fright,  he  may  malce 
murderous  assaults  on  those  about  him,  believing  them  to 
be  his  enemies,  or  more  commonly  attempt  his  own  life 
to  escape  from  his  horrible  surroundings.  During  all 
this  time  the  jmtient  is  constantly  talking,  shrieking  in 
fear  at  times,  at  others  caiTyiug  on  an  incoherent  dis- 
course with  imaginary  persons  fragments  of  which  often 
relate  to  his  former  occupation  and  friends.  Physically 
he  is  in  a  condition  of  acute  exhaustion.  The  pulse  is 
rapid  and  of  low  tension,  the  temperature  normal  or  only 
slightly  elevated  (occasionally  high,  the  febrile  delirium 
tremens  of  Marjnan).  the  body  batlied  in  a  profuse  per- 
spiration and  constantly  agitated  by  muscular  shocks 
and  tremors. 

Albuminnria  is  found  in  a  considerable  proportion  of 
cases,  probabl}'  considerably  over  fifty  per  cent.,'-  diu'- 
ing  the  early  stages.  At  the  height;  of  the  delirium  leu- 
eoeytosis  has  been  found. '^ 

Sommer  "  sums  up  the  symptoms  of  delirium  tremens 
under  seven  heads:  (1)  coui'usion ;  (2)  the  numerous  sense 
deceptions,  especially  in  the  visual  field  and  particularly 
the  zooscopic;  (3)  great  motor  unrest;  (4)  the  tremor  of 
the  hands  and  tlie  shaking  of  the  whole  body;  (5)  albu- 
minuria ;  (0)  a  duration  of  about  three  and  one-half  days ; 
(7)  termination  in  a  long  sleep. 

Occasionallj'  one  sees  cases  ushered  in  by  all  the  t^'pi- 
cal  prodromal  symptoms,  sweating,  atonic  dj'spepsia, 
restlessness,  tremor,  precordial  disti'ess,  anxiety,  and 
disturbed  sleep  which  do  not  proceed  to  the  typical  con- 
dition of  mental  confusion  with  multiform  hallucinations. 
This  is  the  so-called  abortire  type,  the  deliriinn  sine  delirio 
of  DoUken. 

The  disease  is  of  good  prognosis,  terminating  in  from 
three  to  ten  days  in  a  long,  refreshing  sleep.  After  re- 
peated attacks  a  residual  delusional  state  is  apt  to  lie 
chronic. 

Continued  indulgence  in  alcohol  may  give  rise  to  vari- 
ous other  )isyclioses  much  less  characteristic  of  their  origin 
than   delirium  tremens.     Thus  we  have  acute  alcohoUc 
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monia  (manin  a  ;)o^O*and  ac'ite  alcohoUc  mehincholia. 
Neither  presents  markedly  distinctive  features,  a  fact 
wliicli  separates  tlieni  from  the  simple  vesauias.  They 
are,  however,  usually  of  sudden  incidence,  equally  sudden 
subsidence,  and  of  short  duration.  Their  diagnosis  must 
depend  on  the  history  and  the  coincidence  of  the  symp- 
toms of  chronic  alcoholism — viz.,  arteriosclerosis,  albu- 
minuria, tremor,  gastritis,  fatty  heart,  hepatic  cirrhosis, 
polyneuritis,  paresis,  ana'sthesias.  etc. 

The  iiielituclwUa  may  be  veiy  profound,  amounting  to 
stupor,  and  the  patient  may  present  marked  suicidal  ten- 
dencies. 

The  ntama  is  apt  to  be  marked  by  its  explosive  char- 
acter, a  violent  frenzy  being  initiated  by  slight  causes, 
during  which  the  patient  is  extremely  dangerous,  often 
destructive  and  homicidal. 

Both  varieties  tend  to  present  hallucinations,  both  vis- 
ual and  auditory.  Recovery  may  be  complete  or  fol- 
lowed by  sijiiis  of  permanent  mental  enfeeblenieut  in  the 
midst  of  which  delusions  manifest  themselves  more  or 
less  clearly  in  accordance  with  the  amount  of  intellectual 
reduction. 

More  characteristic  of  chronic  alcoholism  are  the  delu- 
sional psychoses  which  develo])  and  constitute  a  jxiraiwid 
state  variously  designated  as  chronic  delusional  insanity, 
alcoholic  /iseuclo-paranoia.  chronic  alcoholic  inmnity  (symp- 
tomatically  a  form  of  the  hallucinatmselie  Wahiisinn  of 
the  Germans). 

This  psychosis  may  come  on  suddenl}'  in  a  chronic  al- 
coholic as  the  result  of  an  tmusual  excess,  or  it  may  be  of 
gradual  evolution.  It  is  characterized  by  hallucinations, 
auditory  and  visual  predominating,  with  delusions  of  a 
persecutory  nature  in  which  the  sexual  element  is  fre- 
quently iiromiuent.  Throughout,  impaired  judgment, 
poor  memory,  and  general  intellectual  enfeeblement  are 
prominent  factors  which  prevent  the  elaborate  systemati- 
zatiou  of  the  delusions  as  in  paranoia,  although  a  feeble 
attempt  at  this  is  discernible. 

Whether  of  sudden  or  gradual  onset  the  first  symj]- 
tomsare  gcnerall3"hallucinati(jns  with  which  persecutor}' 
delusions  are  intimately  bound  up.  The  patient  hears 
voices  making  all  sorts  of  inimical  remarks,  telling  him 
that  his  children  are  not  liis  own.  calling  him  an  onan- 
ist, reviling  or  threatening  him.  A  voice  is  sometimes 
referred  to  the  epigastritun  (epigastric  voice '°),  and  in 
every  way  his  persecutors  annoy  Jjim  by  their  malign 
comments.  Visual  hallucinations,  if  they  occur,  are 
equally  unplea.sant.  Hallucinations  of  smell  and  taste 
are  not  infrequent  and  are.  the  author  believes,  to  a  con- 
siderable extent  dependent  upon  morbid  conditions  of  the 
mucovis  surfaces  in  nose,  mouth,  and  pharynx. 

The  delusions  of  this  state  h/irmonize  well  with  the 
hallucinations.  The  patient  is  persecuted  by  invisible 
enemies  who  inject  noxious  vapors  in  his  room  at  night, 
poison  his  food,  draw  off  his  semen,  and  produce  noc- 
turnal pollutions.  He  believes  his  wife  unfaithful,  and 
will  often  complain  that  she  brings  men  home  to  the 
house,  and  even  go  so  far  as  to  say  that  she  has  per- 
formed the  sexual  act  with  strangers  in  his  presence, 
showing  well  the  great  impairment  of  judgment. 

It  must  be  remembered  in  this  connection  that  the 
delusion  of  marital  infidelity  and  jealousy  may  not  be 
accompanied  by  an_y  noticeable  degree  <if  impairment  of 
judgment  and  mental  enfeeblement,  and  in  these  cases  it 
may  be  extremely  difficult  to  make  a  differential  diagno- 
sis between  alcoholic  insanity  and  true  paranoia."  Par- 
ticularly is  it  difficult  to  recognize  paranoia  with  subse- 
quent or  coincident  alcoholic  indulgence. 

In  this  state  of  persecutory  insanity,  the  patient  may 
be  alternately  fearful  of  impending  danger,  have  anxious 
and  angry  states,  and  only  too  often  reacts  by  attacking 
his  supposed  persecutors.     In  this  condition  he  becomes 


*Maiua  a  poiu  and  ilclirhtni  trrwens  are  terms  wliioh  bave  been 
used  bv  some  authors  interohansreably.  It  is.  however,  desirable  that 
the  terra  mania  a  potu  should  be  applied  only  to  acute  alroiiolic 
mania,  as  delirium  tremens  is  not  properly  a  form  of  mania  but 
rather  an  arnte  haUucinafitni  I'mfusiini  in  which  the  impairment 
of  consciousness  is  much  more  marked  than  in  mania. 


a  most  dangerous,  homicidal  lunatic,  and.  under  the  influ- 
ence of  the  delusion  that  his  wife  is  unfaithful  to  him, 
may  commit  wife-murder. 

Occasionallj-  the  constant  persecutions  receive,  as  in 
paranoia,  a  delusional  explication  founded  on  egoistic 
exaltation.  If  so  many  persons  and  such  powerful  socie- 
ties (Freemasons,  Jesuits,  etc.)  are  interested  in  his 
downfall,  he  must  be  an  important  personage,  king, 
ruler,  .who  is  to  be  put  down  that  some  pretender  may 
tisurp  his  place.  Thus  is  developed  a  veritable  megalo- 
mania. 

The  prognosis  in  this  paranoid  form  of  alcoholic  insan- 
ity is  not  good.  If  alcoholic  excesses  have  been  continued 
a  considerable  time  after  the  development  of  paranoid 
symptoms,  or  if  the  insanity  has  been  preceded  by  several 
attacks  of  delirium  tremens  and  the  alcoholic  state  is  well 
established,  the  delusions  are  apt  to  persist;  the  mental 
condition  issues  progressively  into  dementia.  If.  on  the 
other  hand,  the  symptoms  arc  of  rapid  evolution  and  im- 
mediatelj'  on  their  appearance  alcohol  is  withdrawn  they 
may  quickly  disappear,  onh'  to  reappear,  liowever,  on 
the  occasion  of  renewed  excesses. 

On  a  groundwork  of  mental  enfeeblement  the  alcoholic 
may  develop  a  true  expansive  delirium  which,  combined 
with  the  signs  of  alcoholism  (ata-\ia,  sjieech  defects, 
tremor,  pupillary  anomalies,  and  muscular  weakness), 
may  make  the  distinction  from  paresis  ditticidt — alcoholic 
pseudo-pa rcxig.  The  similarity  to  paresis  is  noticeable 
even  when  the  expansive  delirium  is  absent  in  cases  in 
which  the  mental  reduction  is  marked,  but  becomes  great- 
est when  the  symptom  complex  above  outlined  is  ushered 
in  by  epileptiform  or  apoplectiform  attacks. 

Tlie  distinction  from  true  paresis  can  usually  be  made. 
Pupillary  inequality  is  more  common  and  the  "permanent 
results  of  apoplectic  insults  (hemiplegia,  aphasia)  more 
often  found  in  the  alcoholic  form  than  in  the  true. "'  The 
results  of  polyneuritis  should  be  looked  for  and  if  found 
suggest  alcoholism.  The  most  reliable  differential  sign 
is  found  in  the  couise  of  the  two  maladies.  True  paresis 
is  progressive,  tending  toward  ever-increasing  degrada- 
tion, while  in  the  alcoholic  form  removal  of  the  poison 
results  very  shortly  in  a  remission  of  all  the  symptoms, 
even,  in  some  cases,  amounting  to  a  reco  ver\-.  The  symp- 
toijjs,  however,  reappear  subsequently  if  drinking  habits 
are  returned  to. 

As  a  result  of  chronic  alcoholic  toxaemia,  the  symp- 
toms of  which  are  marked  throughout  by  their  explosive 
character,  it  is  not  strange  that  actual  convulsions,  alco- 
holic epilepsy,  should  complicate  the  morbid  picture. 
These  convulsions,  so  far  as  their  individual  characteris- 
tics are  concerned,  are  indistinguishable  from  true  epi- 
lepsy. Occurring,  however,  in  a  person  beyond  the 
period  of  adolescence  who  is  addicted  to  the  immoderate 
use  of  alcohol,  their  origin  should  be  suspected.  The 
diagnosis  is  made  clear  if  they  cease  upon  the  withdiawal 
of  alcohol.  As  this  sometimes  does  not  occur  the  diagno- 
sis can  be  made  only  bj-  excluding  the  causes  both  of 
true  and  symptomatic  ejiilepsy  other  than  from  alcohol. 

In  this  connection  it  is  interesting  to  note  that  about 
ten  per  cent,  of  alcoholics  are  thus  attlicted '■ ;  that  the 
convulsions  in  epileptics  the  children  of  alcoholics  begin 
four  and  one-half  vears  earlier  "  than  in  those  wiiose  par- 
ents are  not  thus  addicted,  and  that  alcohol  aggravates 
the  true  epileptic  neurosis. 

Less  common  and  more  unusual  effects  of  alcohol  are 
the  conditions  of  so-called  trance,  automatism,  double  con- 
sciousness, spontaneous  sontnamhuUsm,  which  are  followed 
by  amnesia.  In  these  conditions  the  subject  of  alcohol- 
ism may  do  almost  anything  imaginable,  make  contracts, 
transfer  property,  commit  criminal  acts,  lake  long  jour- 
neys, enter  into  complicated  business  or  professional 
transactions,  and  later  have  absolutely  no  knowledge  of 
what  he  has  done.  During  a  protracted  debauch  the 
subject  may  suddenl.y  start  off  on  a  journey  and  travel 
for  hours  or  days  tinder  an  assumed  name,  meanwhile 
conducting  himself  in  sueh  a  manner  as  not  to  lead  to  any 
comment  on  the  part  of  those  whom  he  meets.  Suddenly, 
without  warning  or  after  a  night's  sleep,  he  "wakes  up" 
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to  a  realizatidii  of  his  true  situation  with  absolutely  no 
jnemorj-  of  how  he  got  where  he  is  or  of  what  he  has  been 
doing  since  he  stjii-ted  away  from  home.  As  the  name 
indicates,  this  condition  has  been  described  as  one  of  au- 
tomatism, but  a  moment's  consideration  will  serve  to 
show  that  acts  of  such  a  complex  character  cannot  he 
automatic  acts.  The  fact  that  no  recollection  remains  of 
what  was  done  has  been  used  to  argue  unconsciousness, 
but  that  is  equally  inconceivable.  Hundreds  of  miles 
could  not  be  travelled  by  an  tmconscious  man  without 
attracting  attention.  The  mere  fact  that  the  patient  has 
forgotten  what  occurred  is  no  reason  why  he  must  neces- 
sarily have  been  unconscious.  The  defect  is  rather  one 
of  memory,  except  possibly  in  the  very  simplest  cases, 
and  the  patient,  tliough  perfectly  conscious  of  what  he 
was  doing  at  the  time,  has  simply  lost  all  recollection  of 
it.  The  author  has  been  able  fully  to  demonstrate  this 
condition  in  one  case  in  which  the  period  for  which  the 
patient  was  amnesic  lasted  three  hours,  and  as  a  result  he 
is  convinced  that  the  same  condition  might  be  found  to 
exist  in  otliers.  Some  persons  are  especially  liable  to  this 
form  of  mental  disturbance,  and  it  may  repeat  itself  on 
the  occasion  of  renewed  intoxication.  Its  psj'chopatho- 
logical  basis  is  probably  a  dissociation  of  consciousness. 

The  neuropathic  sUi'te,  though  the  most  pronounced 
cause  of  alcoholism,  may  be  an  effect.  Neurasthenia  and 
hysteria  may  both  occur  as  the  result  of  alcoholism :  the 
former  caused  largely  by  the  malnutrition  and  exhaustion 
following  continued  over-indulgences  {Erschopfangsneu- 
rasthenie),  the  latter  often  affecting  the  male  sex.  In 
these  cases  the  alcohol  probably  only  serves  to  bring  to 
light  latent  hysteria.  Dipsomania — a  periodical  impulse 
to  drink — though  u.sually  an  expression  of  inherited  neu- 
ropatliy,  may  probably  appear  as  a  functional  derange- 
ment grafted  on  an  hysterical  diathesis  as  indicated  by  a 
recent  case  cited  by  Janet  '*  of  hi/sterical  dipsomania  (cKp- 
samanie  de  forme  liysterique).  This  periodical  tendency 
is  further  manifested  in  those  cases  in  which,  after  re- 
peated attacks  of  delirium  tremens,  there  continues  to  be 
a  periodical  return  of  delirium  although  the  use  of  alco- 
hol may  have  been  long  discontinued  (alcoholic  periodic 
insanity).^'  These  patients  grow  progressively  more 
demented. 

Chronic  alcoholism,  whether  interrupted  or  not  by  any 
of  the  forms  of  mental  disturbance  described  in  this 
article,  tends  to  an  ever-increasing  dementia,  alcoholic  de- 
mentia. Mental  enfeeblement  is  a  symptom  from  the 
outset  and  is  noticeable  at  first  in  the  a;sthetic  and  moral 
sphere.  The  previously  proud,  well-dressed  man  be- 
comes slovenly  in  his  habits  and  unkempt  in  his  appear- 
ance. Incapable  of  the  close  and  continuous  mental  ap- 
plication of  former  years  it  becomes  impossible  for  him 
to  meet  the  requirements  of  his  business  or  professional 
life  and  lying  is  resorted  to  in  finding  excuses.  This  is 
followed  by  moral  obliqviities  of  a  more  serious  nature  in 
which  the  sexual  element  is  apt  to  predominate  and  re- 
sult in  medico-legal  complications."  Memory  is  early 
and  noticeably  affected.  The  every-day  affairs  of  life 
are  forgotten,  so  that  the  subject  of  alcoholism  neglects 
to  keep  appointments,  forgets  important  business  en- 
gagements, etc.  Judgment  and  the  reasoning  faculties 
are  similarly  enfeebled,  until  finallj'  the  most  profound 
degree  of  dementia  is  readied,  hastened  perhaps  by  apo- 
plectic insults  which  are  not  uncommon. 

Pathology  oj  Alcoholism. — The  gross  pathology  of  alco- 
liolism  has  already  been  indicated.  Cirrhotic  liver, 
chronic  nephritis,  fatty  heart,  chronic  gastritis,  arterio- 
capillary  fibrosis,  eereiiral  arteriosclerosis,  cerebral  hem- 
orrhage, constituting  in  the  ensemble  a  veritable  senium 
j/ro'cox. 

Tile  microscopic  changes  in  the  brain  have  been  studied 
by  various  investigators.  Vas™  found  central  clinima- 
tolysis  in  experimental  alcoholism  in  ralibits.  Aiidrie- 
zen"  found  chromatophilia,  swelling  of  the  cell  bodies, 
and  thickening  of  the  nuclear  network.  Dehio'"  found 
chromatophilia.  Berkley  '•'  has  found  by  the  Nissl 
method  beginning  ehromiitolysis  and  by  the  silver  )ilios- 
phomolybdate  method  varicose  swellings  of  the  dendrites 


and  disappearance  of  the  gcmmulcs.*  Ewing"'  found 
extreme  chromatolysis  in  spinal,  medullary,  and  cortical 
stichochromes.  In  many  cells  the  lesion  had  advanced 
beyond  simple  chromatolysis,  the  nuclei  were  eccentric, 
anil  the  remains  of  the  chromatic  bodies  appeared  as  fine 
granules. 

As  regards  the  other  elements  of  the  brain  Berkley  " 
has  found  degeneration  in  the  walls  of  the  blood-vessels 
with  irregular  bulgings;  obliteration  of  the  Virchow- 
Robin  or  intra-adventitial  lymph  space  and  partial  closure 
of  the  His  or  extra-ad ventitial  lymph  space,  thus  interfer- 
ing with  the  excretory  output  of  the  brain.  Some  of  the 
cajiillaries  were  plugged  with  leucoc3'tes.  In  many  in- 
stances the  perivenous  spaces  were  so  filled  with  poly- 
neuclear  leucocytes  as  to  occlude  the  venous  fiow  by  out- 
side pressure.  In  connection  with  the  pathology  of 
chronic  alcoholism  mention  should  be  made  of  Deiters' 
cells  (the  scavenger  cells  of  Bevan  Lewis '•"'),  the  distal 
prolongations  of  the  lymphatic  system  of  the  cortex, 
whicli  bj'  their  increased  activity  lielp  rid  the  brain  of 
the  results  of  degeneration  by  excretion  into  the  lymph 
circulation. 

Treatment. — The  treatment  of  delirium  tremens  and  the 
other  acute  alcoholic  psychoses  should  be  supporting: 
liquid  concentrated  food  predigested  if  necessary.  The 
bowels  should  be  kept  free  and  the  kidneys  kept  flushed 
by  a  goodly  supply  of  fluid.  Heart  stimulants  are  often 
necessary,  digitalis,  caffeine,  strychnine,  to  combat  cardiac 
failure,  and  hypnotics  to  induce  sleep  and  give  rest.  The 
latter  should  be  carefully  selected  with  reference  to  the 
patient's  condition,  depressing  agents  such  as  chloral 
giving  place  to  safer  ones  as  trional  if  there  is  much  heart 
embarrassment.  The  after-treatment  consists  of  absti- 
nence from  alcohol,  tonics,  nourishing  food,  and  regula- 
tion of  the  emunctories. 

The  medicinal  treatment  of  chronic  alcoholism  should 
be  tonic  and  supporting.  Str^'chnine  for  a  general  ner- 
vous and  cardiac  stimulant,  capsicum  and  bitter  tonics  for 
the  gastric  condition  and  anorexia:  attention  to  the 
emunctories,  moderate  exercise,  baths,  massage,  and 
electricity  for  their  general  tonic  effect;  sedatives  and 
hypnotics  with  caution,  a  modified  "rest  treatment"  if 
there  is  marked  neurasthenia,  and  later  a  sufficient 
amount  of  mental  and  bodily  exercise  to  keep  the  patient 
healthfully  occupied.  In  this  connection  serotherapy 
and  hypnotism  may  be  mentioned  in  passing.  The 
former  has  given  no  definite  results ;  the  latter  may  be  of 
some  value  in  cases  which  exhibit  a  marked  hysterical 
diathesis. 

The  matter  of  isolation  is  an  important  one.  The 
author  feels  convinced  that  in  all  cases  in  which  the 
habit  is  firmly  fixed  LsQlation  is  highly  desirable  if  not 
imperative,  as  in  these  cases  the  patient  is  unable  to  resist 
temptation  and,  as  soon  as  an  opportunity  presents  itself, 
will  lapse.  After  confinement  for  a  few  months,  during 
which  the  ]iatient  is  restored  as  far  as  possible  to  jihysi- 
cal  health,  he  is  in  condition  to  abstain  if  he  wants  to  and 
is  able;  if  he  does  not  wish  to  or  if  he  suffers  from  too 
great  weakness  of  will,  he  will  return  to  his  old  practices 
and  his  case  is  hopeless.  If  he  does  wish  to  stop  drink- 
ing, however,  he  has  been  given  the  best  possible  oppor- 
tunity, an  ojijiortunity  which  should  be  early  extended 
in  all  cases  and  not  offered  when  by  long-continued  in- 
dulgence the  case  is  of  necessity  hopeless. 

II.  Opiumism.  —  Gavses. — As  in  other  vaiieties  of  nar- 
comania the  most  important  cause  is  the  neuropathic 
diathesis.  In  this  class  of  patients  the  habit  is  often  in- 
itiated by  the  use  of  morphine  to  relieve  the  periodic 
pains  of  neuralgia,  tabes,  dysmenorrha>a,  rheumatism, 
etc.,  or  the  mental  depression  incident  to  worry,  loss  of 
position,  grief,  and  the  like.  A  great  many  cases  are  un- 
fortiuiately  traced  to  the  carelessness  of  ]ihysicians  in 
prescribing  the  drug,  and  as  if  in  retribution  medical 

*  In  this  connection  see  article,  by  Well  and  Franli,  "  On  the  Evi- 
dence of  ilie  (iolKl  Mi'tho.ls  for  the  Theory  of  Neuron  licinirlion," 
Arcli.  of  Neurol,  and  I'syriii.|Kitli.,  vol.  iii..  No.  3.  Tin'  ;iiitti"i>;  take 
tlic  po.sition  that  varirosctiess  of  the  dendrites  and  disapiiearanoe  of 
Beniumles  as  shown  liy  the  Golgi  method  are  artefacts. 
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men  furuish  the  largest  quota  of  sufferers  (fifteen  per 

cent.)." 

ISymptom.?  find  Diagnosis. — The  symptom.s  of  a  single 
dose  are  at  first  these  of  mild  stimulation  of  the  mental 
faculties  followed  by  a  period  of  quiet,  halt-waking, 
half-sleeping,  interrupted  by  multiform  pleasant  halluci- 
nations (predominantly  visual)  which  show  no  tendency 
to  delusive  elaboration  in  the  waking  state.'''  This  con- 
dition is  followed  by  malaise,  headache,  drj'  mouth,  con- 
stipation, and  nausea. 

The  physical  and  mental  disorders  resulting  from  long- 
continued  use  are  well  formulated  by  Peterson,'' 

Pliysiail. — 1.  Anorexia  and  constipation  (later  diarrhoea 
often).  2.  Cachectic  anismia.  3.  Cardiac  intermittence, 
and  bradycardia.  4.  Muscular  weakness  witli  tremor. 
5.  Miosis  in  the  early  stages,  mydriasis  later,  with  slug- 
gish reaction  of  the  pupils.  6.  Impotence.  Amenorrhcra 
in  women.  7.  The  knee-jerks  are  often  absent.  8.  Di- 
minished sensibility  to  touch  and  pain,  and  concentric 
limitation  of  the  visual  fields.  9.  Headaches  and  local- 
ized shooting  pains,  neuralgias,  and  paresthesias.  10. 
Sensation  of  feeling  cold. 

Psi/ehical. — 1,  Simple  elementary  illusions  and  hallu- 
cinations, muscae  volitantes,  tinnitus  aurium.  3.  Loss  of 
will  and  esthetic  sense,  irritability:  moral  perversion,  as 
in  alcoholic  psychic  degeneration,  but  with  little  failure 
of  memory.  3.  Diminished  attention,  incoherence  of 
ideas,  and  easily  fatigued  intellectual  powers. 

The  diagnosis  can  often  not  be  made  without  the  anam- 
nestic data.  The  patients  frequently  denj'  their  habit — 
mendacity  is  a  prominent  symptom,  and  they  are  often 
'cute  enough  to  find  means  of  indulgence  even  though 
carefully  watched.  The  moral  degradation  is  pronounced 
and  they  will  go  any  length  to  obtain  their  drug.  Symp- 
toms wiiieh  should  excite  suspicion  are  periods  of  torpor 
and  languor  (Schlaffheit)  in  marked  contrast  to  the  activ- 
ity of  alcoholism,  amounting  at  times  to  an  inaliility  to 
even  sit  up,  occasional  signs  of  stimulation,  small  pin- 
point pupils,  yellowish-brown  cachectic  complexion,  and, 
above  all,  the  numerous  scars  of  hypodermic  injections. 

Psychic  disturbances  develop  more  often  as  the  result 
of  abstinence  than  of  continued  use.  They  may  be  char- 
acterized by  predominating  depressive  (melancholia)  or 
exalted  (mania)  etfects,  or  a  paranoid  state  may  develop. 
As  in  other  toxic  psychoses  there  are  apt  to  be  present 
more  or  less  confusion  and  a  tendency  to  multiform  hal- 
lucinations.    Dementia  is  a  rare  sequel.' 

Prognosis. — The  prognosis  is  not  good  and  except  in 
such  cases  as  are  not  complicated  by  neurotic  or  psycho- 
pathic taint  or  disorders  relieved  by  opium,  recovery  is 
hardly  to  be  expected. 

Paihologi/. — Opium  has  much  less  tendency  to  produce 
tissue  degenerations  than  alcohol  and  many  persons  con- 
tinue for  years  to  take  small  doses  with  no  apparent 
harm.  Ewing-'  has  found  in  the  autopsies  diminution 
of  the  amovuit  of  chromatin,  and  a  tendency  to  central 
chromatolysis  (in  alcohol  the  tendencj'  is  to  peripheral 
chromatolysis"),  minute  subdivisions  of  the  chromatic 
bodies  and  eccentricity  of  the  nuclei. 

Treatment. — The  treatment  of  morphinism  has  to  do 
■with  the  removal  of  the  drug  and  the  symptoms  of  absti- 
nence. Isolation  is  more  necessarj-  than  in  alcoholism  as 
these  patients  make  more  effort  to  obtain  their  accus- 
tomed stimulant  surreptitiously.  It  is  well,  in  accord- 
ance with  the  suggestion  of  Dercum,'^  not  to  begin 
stopping  the  drug  until  the  patient  has  been  under  treat- 
ment for  a  time,  confidence  established,  and  the  gen- 
eral health  raised  to  the  best  standard.  The  ration  de 
Irii-e  can  then  be  rapidh-  withdrawn,  in  accordance  with 
the  method  of  Erlenmeyer,'-*  leaving  the  patient  on 
about  0.15  to  0.20  gm.  morphine  per  diem,  below  which 
amount  serious  symptoms  are  apt  to  present  themselves. 
From  this  point  on  the  withdrawal  should  be  gradual. 
Symptoms  of  abstinence,  if  they  appear,  are  referaljle 
to  the  heart,  stomach,  bowels,  and  nervous  system :  they 
are  circulatory  failure,  respiratory  disturbance,  pyrosis, 
vomiting,  diarrha?a,  tremor,  general  debilit.y,  an  hallu- 
cinatory  delirium,   and  sometimes    profound    collapse. 


Ball-''  has  called  attention  to  pollutions  and  erotomania 
which  may  result  from  abstinence.  For  the  cardiac 
weakness  digitalis  or  sparteine  hypoderniically  should  be 
used,  for  the  pyrosis  bicarbonate  of  soda ;  vomiting  and 
diarrhoea  should  be  treated  in  accordance  with  general 
principles  (bismuth,  etc.),  opium  being  avoided.  If  the 
mental  and  physical  symptoms  become  grave  morphine 
shoidd  be  given  and  will  usuall}'  relieve  them.  The 
evening  dose  shoidd  be  omitted  last,  to  combat  any  ten- 
dency to  insomnia,  and  full  feeding,  massage,  and 
Turkish  baths  ai'C  valuable  adjuncts. 

Meco-narceine  (Duquesnel's  solution)  has  been  used  by 
Jennings'-*  as  a  substitute  for  morphine  for  a  few  days 
only  after  entire  discontinuance.  It  is  uimecessary  to  call 
attention  to  the  danger  of  cocaine  for  this  purpose.  Co- 
deine has  also  sunk  into  disuse  and  the  recently  synthe- 
tized  derivatives  of  morphine,  heroin  and  dionin,  cannot 
be  said  to  be  any  better.  Their  use  is  founded  on  a 
wrong  theory  and  is  fraught  with  danger.  Cases  of  seri- 
ous addiction  to  codeine  and  heroin  have  been  reported." 

III.  Coc.\d;isx[. — Causes. — Addiction  to  this  drug  has 
in  a  great  many  cases  come  about  by  attempting  to  sub- 
stitute it  for  morphine,  and  as  a  result  pure  cases  of  co- 
caiuism  were  formerlj-  more  rare  than  at  present.  Co- 
caine has  been  used  so  much  of  late  in  dentistry,  minor 
surgery,  and  espeeialh' nose  and  throat  work,  that  knowl- 
edge of  it  has  become  more  or  less  general.  The  victims 
are  usually  those  who  have  commenced  its  use  for  its 
analgesic  effects  and  are  largely  physicians. 

Synijjtoms. — The  symptoms  resulting  from  the  use  of 
cocaine  are  those  of  marked  stimulation.  The  pulse  is 
increased,  pupils  are  dilated.  The  patients  are  active 
and  extremely  talkative,  often  repeating  their  remarks 
a  number  of  times ;  they  are  constantly  busy  ( VielgeschaJ- 
tiykeit).  some  of  them  writing  endless  letters,  and  their 
whole  appearance  indicates  an  acute  intoxication.  The 
effects  are,  however,  very  Ileeting  and  the  dose  has  to  be 
frequently  renewed.  Chronic  addiction  results  in  nuirked 
emaciation,  cachectic  anferaia,  insomnia,  sometimes  ep- 
ileptiform attacks,"  and  various  partestliesias,  the  most 
marked  of  which  is  a  sensation  of  crawling  under  the  skin 
("  cocaine  bug  '').  In  the  psychic  sphere  occur  incapacity 
for  mental  application,  lessened  moral  sense,  mendacity, 
irritability,  impaired  judgment,  and  sometimes  the  delu- 
sion of  marital  infidelity.  These  symptoms  may  be  foJ- 
lowed  by  mental  confusion  with  hallucinations,  but  more 
characteristically  by  a  paranoid  state  {halhicinatorisehe 
Wahnsinn).  From  true  paranoia  this  is  differentiated 
by  the  greater  variety  of  delusions,  those  of  paranoia 
being  less  variable,  rather  noticeable  for  their  monotony.''' 
In  the  paranoid  state  of  alcoholism,  on  the  other  hand, 
the  hallucinations  are  more  stereotyped. 

The  abstinence  symptoms  are  not  so  severe  as  with 
morphine  and  ma}-  hot  appear  for  sevei'al  days.^"  Erlen- 
meyer^'  has  called  attention  to  a  profoundly  depressed, 
lachrymose,  demoralized  condition,  with  moaning  and 
sighing  which  may  supervene.  The  persecutory  delir- 
ium may  persist  for  a  long  time  and  constitute  the  pa- 
tient a  very  dangerous  individual. 

Morphine  and  cocaine  addiction  may  also  produce  a 
neuropsychopathic  state  with  sj'mptoms  of  cerebral 
neura;sthenia — morbid  impulses,  insistent  ideas,  etc. 
The  author  has  recently  had  such  a  case  under  observa- 
tion, in  which  the  patient  suffered  from  a  convulsive  tic 
with  mental  depression  and  suicidal  impulse.  Recovery 
followed  prolonged  abstinence. 

Treatment. — Isolation  should  be  insisted  upon.  The 
drug  may  be  withdrawn  rapidly  as  the  symptoms  of  ab- 
stinence "are  not  marked  as  in  morphine.  The  jjrognosis 
of  deprivation  is  good,  but  relapses  are  pretty  apt  to 
occur. 

IV.  MiscELLANEors  INTOXICANTS, — Various  other 
drugs  may  produce  marked  mental  disturbances  as  a  re- 
sult of  acute  or  chronic  poisoning  or  habituation.  The 
limits  of  this  article  permit  only  of  their  mention.  They 
are  chloral,  cannabis  indica,  somnal,  sulphonal,  paralde- 
hyde, ether,  chloroform,  antipyrin,  phenacetin,  trioual, 
ciiloralamid,  iodoform,  belladonna,  hyoscyamus,  salicylic 
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acid,  quinine,  the  preparations  of  lead,  arsenic,  and  mer- 
cury, and  the  bromides. 

The  mental  effects  of  poisoning  from  all  of  these  is  m 
the  main  an  acute  imllucinatinT'delirium  with  more  or 
less  confusion.  If  recovery  is  not  complete  a  paranoid 
state  may  persist.  WillMm  A.  W/nte. 
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XII.    INSANITY:   GENERAL   PARALYSIS    OF    THE 

INSANE.— General  paralysis  of  the  insane,  also  kno-n'n  as 
paretic  dementia,  dementia  paralytica,  and  popularly  as 
paresis  (which  term  for  convenience  -will  be  used  largely 
in  this  article),  is  undoubtedly  an  old  disorder,  but  its 
recognition  as  a  distinct  type  dates  back  only  to  the  early 
years  of  the  nineteenth  century.  The  occurrence  of  pa- 
ralysis with  insanity  apart  from"  that  associated  \vith  gross 
organic  disease  of  the  brain  had  been  noticed  by  earlier 
observers,  but  it  is  to  Bayle  (1832)  and  Calmeil  (1826)  that 
we  owe  the  first  definite  recognition  and  description. 
Since  then  it  has  been,  more  than  almost  any  other  type 
of  mental  disorder,  a  special  study  of  the  alienist,  and  its 
literature  has  surpassed  in  e.xtent  that  of  any  other.  It 
has  been  called  a  disease  of  modern  life  on  the  presump- 
tion that  only  in  comparatively  recent  times  has  it  become 
prevalent,  and  there  is  much  apparent  reason  in  this  pre- 
sumption. Certainly  only  of  late  years  has  its  prevalence 
been  so  notable,  and  its  actiial  increase  seems  to  be  a  fact 
that  cannot  well  be  contested,  making  all  due  allowances 
for  defective  diagnosis  which  undoubtedly  affected  the 
statistics  to  some  extent  up  to  within  a  comparatively  re- 
cent period. 

The  definition  of  genei-al  paresis  presents  some  difficul- 
ties. In  the  first  place,  it  is  a  protean  disorder  and  its 
symptoms  have  often  in  tlie  past  suggested  to  alienists 
that  we  have  in  it  not  one  but  possibly  several  distinct 
morbid  entities.  This,  in  fact,  has  been  the  contention 
of  some  of  tlie  French  -vvriters,  and  it  is  still  maintained 
by  some  that  the  paralysis  and  the  dementia  indicate  two 
distinct  types.  Tlie  pathology  of  the  disease  has  also  been 
in  dispute.so  that  neither  on  clinical  nor  on  pathologic 
grounds  has  there  been  up  to  a  very  recent  date  a  basis 
for  positive  assertion  of  tlie  unity  of  the  disorder.  The 
close  relations,  however,  -with  tabes,  and  their  apparent 
convertibility  in  some  cases  with  the  more  recentl.y 
acquired  facts  in  regard  to  tlie  pathologic  processes  in 
the  neurons  in  the  latter  affection,  have  of  late  years 
thrown  much  light  on  paresis.  Among  the  very  latest 
investigations  in  tliis  direction  are  those  of  Mott,  who 
holds  that  paresis  is  a  disorder  primarily  due  to  a  degen- 


eration of  the  neuron  itself,  a  parenchymatous  degenera- 
tion, with  secondary  inflammatory  changes  affecting  the 
vessels,  lymphatics," and  membranes,  due  to  the  irritation 
of  the  pr'oducts  of  nerve  decay.  Accepting  this  theory 
of  the  disorder,  which  seems,  in  view  of  all  the  facts,  as 
possible  as  any,  we  may  define  paresis  as  a  generally 
subacute  inflammation  of  the  brain,  due  primarily  to 
to.xic  degeneration  of  the  nerve  elements,  especially 
tliose  of  the  higher  cerebral  centres  (speech,  ideation,  etc.), 
and  generally  attended  -n'ith  a  chronic  progressive  de- 
mentia and  physical  paresis  with  manifold  other  mental, 
sensory,  and  motor  symptoms,  and  ending  inevitably  in 
death  'from  general  exhaustion  or  from  one  or  other  of 
the  special  cerebral  complications  incident  to  the  affec- 
tion— acute  delirium,  convulsions,  apoplectic  attacks,  etc. 
— or  from  intercurrent  complications.  The  fundamental 
conception  of  the  disease  is  the  special  nerve-cell  in- 
volvement as  the  essential  lesion  of  paresis,  the  other 
pathologic  conditions  being  secondary.  It  does  not  nec- 
essarily "follow  that  other  pathologic  conditions  may  not 
simultaneously  appear  and  coexist  with  the  degeneration 
of  tlie  neuron,  but  they  are  not  the  disease  itself. 

Etiology. — Predisjxising  Cames. — The  first,  if  not  the 
only,  place  in  the  causation  of  general  paresis  must  be 
given  to  sypliilitic  infection.  It  is  true  that  many,  wliile 
recognizing  the  importance  of  this  factor,  nevcrtlieless 
deny  that  it  is  by  any  means  universal.  The  earlier  writ- 
ers on  the  subj'ect,  as  a  rule,  paid  but  little  attention  to 
luetic  infection  among  the  causes  of  the  disease;  it  was 
only  incidentally  mentioned  by  Bayle,  and  Esquirol  rec- 
ognized it  only  as  contributing  indirectly  through  the 
overuse  of  mercurial  treatment.  Sandras,  however,  in 
18.53,  called  syphilis  and  intemperance  the  two  great 
causes  of  general  paralysis ;  and  some  years  later  several 
Danish  physicians,  Steeuburg,  Esmarch,  .lessen,  and 
Kjellberg,  announced  their  belief  in  the  specific  nature  of 
the  disease.  Most  authorities,  however,  up  to  the  last 
two  decades  have  put  syphilis  in  the  background,  and  it 
is  only  within  that  period  that  the  compilation  of  nume- 
rous statistics  indicating  its  frequency  as  an  antecedent 
has  brought  it  prominently  to  the  front.  In  1880  Rieger 
deduced  from  such  figures  as  vs-ere  then  available  the 
causal  relation  of  syphilis,  showing  that  the  lialiility  to 
paresis  of  those  infected  was  sixteen  or  seventeen  times 
as  great  as  that  of  non-syphilitics.  Since  then  the  evi- 
dence has  become  much  stronger,  and  a  much  higher 
ratio  could  be  easily  deduced.  In  1891  the  writer,  ana- 
lyzing the  data  afforded  by  the  histories  of  two  hundred 
a'nd  thirty-four  paretics  in  the  Illinois  Eastern  Hospital 
for  the  Insane  at  Kankakee,  111.,  found  a  sufficiently  clear 
evidence  of  syphilis  in  seventy-fsv^o  per  cent,  of  those  cases 
in  which  any  data  could  be  obtained,  and  strong  indica- 
tions or  probability  of  it  in  seventeen  percent.,  leaving 
only  eleven  per  cent,  in  which  there  were  no  positive  facts 
or  probability.  This  did  not  imply  that  syphilis  could  be 
positively  excluded  in  any  case,  but  simply  meant  that 
there  -was  no  other  evidence  pointing  to  it  than  the  exist- 
ence of  the  paresis.  Hongberg's  figures  are  almost  iden- 
tical ;  he  analyzed  the  facts  in  regard  to  exactly  one  hun- 
dred paretics,  all  that  were  on  the  records  of  the  Imperial 
Lappvik  Asylum,  at  Helsingfors,  Finland.  Of  this  hun- 
dred paretics,  seventy-four  per  cent,  had  a  clear  history 
of  syphilis.  Twelve  more  had  a  less  definite  recoi'd  of 
venereal  disease,  "ulcus  mollis,"  gonorrhoea,  or  hiid  been 
treated  in  the  venereal  wards  of  a  hospital.  Of  the  re- 
maining fourteen,  eleven  had  been  dead  ten  years  or  more, 
and  facts  as  to  this  special  point  were  not  so  accessible  as 
in  the  more  recent  cases.  Nevertheless,  several  of  them 
had  a  record  of  what  appeared  to  have  been  possibly  anti- 
hietic  treatment  with  the  iodides,  and  others  were  of  the 
classes  that  furnished  a  large  proportion  of  paretics  or 
had  had  apoplectic  attacks  iii  early  life  or  had  lived  irreg- 
ularly. One  of  the  remaining  three  was  sixty-three  years 
of  age,  -n-hich  arouses  a  suspicion  of  organic  senile  changes 
rather  than  paresis,  and  the  other  two  were  as  it  were 
waifs,  only  a  short  time  under  observation  and  lacking 
history.  "Any  or  all  of  these  may  have  been  syphilitics, 
as  Hougberg  says ;  it  could  only  be  said  that  it  -was  not 
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in  the  histories  that  could  be  obtained — they  were  simply 
uoncommittal  on  this  point. 

Hougberg's  statistics  have  been  often  quoted,  and  they 
are  especialiy  valuable  since  he  took  particular  care  and 
apparently  had  special  facilities  in  looking  up  tlie  ante- 
cedents of  his  cases.  They  are  amply  supported  by 
recent  statistics,  lliough  tliere  are  still  some  investigators 
wlio  appear  to  have  "trouble  in  finding  S3-philitic  ante- 
cedents in  their  cases.  Berklej',  for  example,  finds  only 
liftv  per  cent,  of  proven  and  doubtful  syphilitics  alto- 
gether, and  some  French  authorities  have  reported  ridic- 
ulously small  figures,  making  syphilis  mucli  rarer  among 
paretics  than  among  the  general  population.  The  ten- 
dency of  medical  opinion,  however,  of  late  years  is  to 
make  this  disorder  the  chief  if  not  the  sole  predisposing 
cause,  and  Krafft-Ebing's  catch  phrase  of  "  S3'philization 
and  civilization  "  as  the  i^rimal  causes  of  paresis  is  taken 
seriously  to  a  lai-ge  extent.  The  proof  of  the  importance 
of  syphilis  is  not  confined  to  statistics.  There  are  other 
facts  almost  as  strongly  indicative,  such  as  the  rarity  of 
tlie  disorder  where  S3philis  is  unknown,  and  among 
classes  that  are  least  liable  to  it,  and  the  converse — its 
frequenc}'  in  cities  and  rarity  in  lural  districts,  the  cases 
of  juvenile  paresis  in  hereditary  syphilitics,  and  those  of 
conjugal  paresis  where  both  husband  and  wife  are  alike 
affected.  All  these  point  strongh'  to  S3'philis  as  a  neces- 
sar3-  antecedent,  though  the  evidence  is  not  complete 
enougii  to  say  positivel3'  that  it  is  universal.  The  lack, 
however,  of  evidence  of  syphilitic  iufection  in  a  certain 
proportion  of  cases  is  less  imjjortant  when  we  consider 
the  difficulties  of  obtaining  information  as  to  this  in  a 
very  large  proportion  of  undoubted  cases  of  the  disease. 
It  is  proliable  that  those  who  have  reported  only  a  small 
percentage  of  syjihilities  among  their  paretics  did  so  on 
a  comparative!}'  limited  infonuation,  and  had  tliey  had 
the  opportunity  and  the  will  to  investigate  more  thor- 
ouglily  their  percentage  would  have  been  much  larger. 
It  is  possible  also  that  other  to.xic  agents  besides  sj-philis 
may  occasional!}-  produce  the  disease,  or  rather,  we 
should  say,  jjrepare  the  way  for  it.  While  we  are,  per- 
liaps,  not  ftdly  prepared  to  sa3-  with  !Mobius,  Sachs,  and 
otliers  that  tliere  is  no  paresis  without  piior  lues,  tiiey  are 
far  more  justified  b3'  the  facts  than  are  those  who  deny, 
or  disparage  its  agenc}-. 

Another  tictor  in  regard  to  which  there  are  varying 
statistics  and  widely  differing  opinions  is  heredit3'.  Tlie 
reported  f  requeue}'  of  hereditar3'  insanit3-,  neuroses,  etc. , 
Tanges  from  thirty  to  seventy  percent.,  or  even  exceeds 
these  limits.  Some  continental  authorities,  French  and 
Italian,  have  attributed  much  importance  to  a  cerebral 
■congestive  heredity,  and  Naecke  considers  that  a  certain 
cerebral  predisposition,  not  vtir}'  well  defined  by  him,  is 
one  of  tlie  commonest  and  most  essential  conditions  of 
its  occurrence.  Berkley  seems  to  adopt  this  view,  and 
considers  tiiis  heredity  as  congenital  predisposition  one  of 
the  most  important  etiologic  factors.  The  writer,  in  an 
analysis  of  over  two  hundred  cases,  found  less  tliau  half 
of  the  amount  of  neurotic  or  vesanic  heredity  than  was 
met  with  in  ordinary  cases  of  insanity,  and  this  included 
search  for  evidence  of  the  so-called  congestive  heredit}- 
as  well  as  that  of  insanity  or  other  neurotic  predisposi- 
tion. It  is  very  probable  that  any  cerebral  weakness, 
such  as  that  claimed  to  exist  by  Naecke,  would  predis- 
pose to  the  disease  in  conjunction  with  other  etiologic 
factors,  liut  I  am  doubtful  as  to  its  occurrence  as  a  rule 
in  paresis.  Except  in  juvenile  paresis,  whicli  is  directly 
dependent  upon  a  sjK'cific  heredity,  it  seems  to  me  most 
eorrect  to  attribute  less  importance  to  this  element  in  this 
disease  tiian  in  otlier  forms  of  mental  derangement. 

Age  has  a  certain  obvious  influence  in  the  incidence  of 
paresis.  It  is  pre-eminenth'  a  disorder  of  the  active 
period  of  life,  most  cases  occurring  between  the  ages  of 
twenty-five  and  forty-five.  This  is  the  peiiod  of  special 
stress  upon  t!ie  nervous  centres,  the  time  during  which 
the  brain  is  most  taxed,  and  when  overwork,  anxiety, 
exposure,  and  dissipation  are  making  tlieir  drafts  upon 
the  nerve  centres  under  the  stress  of  moderu  civilization. 
After  fifty  paresis  is  rare,  and  though  cases  are  reported 


after  sixty,  the  writer  has  never  seen  one  that  was  clearly 
tliis  disorder ;  certain  cases  of  senile  organic  change  in  the 
brain  cells  often  simulate  paresis,  and  are  probably  re- 
sponsible for  some  of  the  cases  diagnosed  in  patients  of 
advanced  age.  Juvenile  paresis,  occurring  about  the  age 
of  puberty  or  rarely  earlier,  is  always  the  result  of  inher- 
ited syphilis. 

Sex  and  occupation  are  also  generally  included  among 
the  predisposing  causes  of  the  disease.  The  great  ma- 
jority of  paretics  are  males,  but  its  increasing  frequency 
among  women  is  a  common  oliservation  in  more  recent 
times.  Women  are  less  exposed  to  tlie  exciting  causes 
than  men,  and  it  is  a  notewortliy  fact  tliat  in  this  coun- 
try at  least  the  majority  of  female  paretics  are  married 
women,  and  a  S3'philitic  histor3'  can  sometimes  bo  found 
and  more  often  suspected  in  their  married  partners.  Of 
the  unmarried  female  paretics,  many  are  prostitutes,  who 
seem  to  be  especial!}'  liable.  Of  three  personall3'  known 
to  me,  one  was,  I  believe,  of  this  class,  and  one  of  the 
otliers  liad  had  an  illegitimate  child. 

Certain  male  occupations  seem  to  favor  the  occurrence 
of  paresis,  and  they  are  the  ones,  as  a  rule,  that  conduce 
to  irregular  habits,  sexual,  alcoholic,  etc.  Commercial 
travellers,  railroad  men,  speculators,  men  about  town, 
etc.,  furnish  a  large  proportion  of  all  cases,  wliile  clergy- 
men, Quakers,  farmers,  etc.,  furnish  few  or  none.  It  is 
a  disea.se  of  cities  ratlier  than  of  the  country,  wliere, 
though  morals  may  not  be  always  better,  syphilis  is  less 
prevalent  and  life  is  simpler  and  less  intense.  Race  in 
itself  has  probably  very  little  to  do  witli  the  etiology  of 
paresis,  though  much  has  been  made  of  the  apparent  ex- 
emption of  certain  peoples  in  the  arguments  against  the 
syphilitic  origin  of  the  disease.  It  is  not  onl}'  the  pre- 
disposing causes  that  are  requisite,  but  also  the  exciting 
causes,  and  if  either  are  lacking  the  disease  is  net  likely 
to  appear.  Syphilis  is  common  among  the  Eg}ptiacs, 
but  paresis  is  rare;  but  there  is  little  in  their  uneventful 
lives  to  cause  the  strain  on  the  nerve  elements  that  is  re- 
quired, and  the  fatalism  of  the  Mohammedan  is  also  a 
safeguard.  While  it  is  believed  by  manj'  specialists  that 
the  Jews  are  less  frequently  affected  with  syjihilis  than 
those  of  any  other  race  and  religion.  Beadles  finds  them  in 
London  specially  liable  to  paresis,  which  he  attriljutes 
largely  to  their  trading  and  speculative  tendencies,  ilany 
of  them,  moreover,  come  to  that  city  from  sections  of 
Europe  where  syphilis  is  very  common  and  one  might 
say  endemic,  so  that  the}'  do  not  necessarily  escape  spe- 
cial risks  of  infection. 

Reviewing  the  predisposing  causes  of  paresis,  the  first 
place  must  be  given  to  syphilis;  it  is  a  qtiestion,  indeed, 
whether  it  is  not  an  essential  cause.  Heredity  can  be 
regarded  onl3'  as  a  secondaiy  and  non-essential  cause, 
an^l  the  others — age,  race,  occupation,  etc. — are  of  im- 
portance only  as  related  to  the  other  two. 

Excitiny  Caiises. — The  exciting  or  immediate  causes  of 
paresis  are  numerous,  but  one  stands  pre-eminent ;  that 
is,  mental  overstrain  and  worr3',  incliuling  under  tliese 
the  stress  and  anxiety  of  business  and  the  struggle  for 
existence  under  conditions  of  modern  civilization.  The 
best  proof  of  this  is  the  fact  that  paresis  is  almost  ex- 
clusively a  disease  of  civilization  and  almost  unknown 
among  "barbarians  and  populations  living  under  simple 
conditions ;  it  is  a  disease  of  cities,  where  the  struggle  for 
life  is  keenest,  and  rare  in  rural  districts  and  away  from 
the  temptations  and  excitement  that  abound  in  the  great 
centres.  There  are  also  direct  evidences  of  the  fact  that 
mental  strain  is  one  of  the  chief  exciting  causes,  if  not  the 
chiefest,  in  the  personal  history  of  paretics;  anxiety, 
business  worries,  etc.,  are  among  the  most  commonly 
ascribed  causes.  As  S}'philis  and  other  predisposing 
causes,  however  abundant,  are  apparently  powerless  to 
biing  about  paresis  alone,  some  adilitional  factor  is  re- 
quired, and  the  last  straw  that  breaks  the  back  of  the 
weakened  nerve  element  in  this  disease  is  most  often 
supplied  by  some  mental  strain,  most  commonly  that  of 
the  class  of  which  worry  and  anxiety  are  the  t3'pes. 

Alcoholic  excess  has  been  recognized  as  a  cause  from 
a  very  early  date,  and  undoubtealy  is  an  important  fac- 
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tor  in  many  cases.  Its  importance,  however,  lias  been 
exaggerated.  Alone  it  seems  to  have  been  powerless  in 
the  past,  when  such  excess  was  far  more  prevalent  than 
in  many  regions  where  of  late  years  paresis  has  made  its 
greatest  advances.  In  combination,  however,  with  other 
factors,  its  influence  is  not  to  be  underestimated,  and  it 
has  been  a  jirecedent  in  a  very  large  jiroportiou  of  all  the 
occurring  cases.  It  is  very  natural  to  assume  its  action 
in  producing  the  disease," since  it  is  well  known  that  a 
very  similar' though  transitory  clinical  picture  is  some- 
limes  produced  by  it  alone.  The  chronic  incurable  pa- 
ralysis with  demeritia  of  chronic  alcoholism  has  in  it  also 
some  suggestion  of  that  of  paresis,  though  the  differences 
are  wide  enough  to  make  the  distinction  between  them 

easy- 
Sexual  excesses  are  another  commonly  attributed  and 
no  doubt  an  important  cause.  There  is  often  a  history 
of  such  excesses,  but  its  significance  is  sometimes  lessened 
by  the  fact  that  it  is  itself  an  early  symptom  of  the  dis- 
order. Unless  the  history  of  sexual  debauchery  goes 
back  over  a  considerable  period  of  time,  as  it  often  does, 
too  much  weight  may  easily  be  given  it  as  a  causal  fac- 
tor. Mott,  one  of  the  latest  writers  on  the  subject  and 
one  whose  work  is  in  many  respects  the  best  as  well  as 
the  most  modern,  considers  this  element  in  the  etiology 
very  important;  excesses  of  this  kind,  he  holds,  may  de- 
prive the  brain  cell  of  what  is  directly  essential  for  its 
nutrition.  By  itself,  however,  it  is  ineffective.  Lechery 
of  the  most  abandoned  and  abominable  type  has  always 
existed  among  men,  and  in  past  ages  even  more  than  in 
the  present,  but  paresis  is  essentially  a  modern  disease. 

It  is  a  question  sometimes  disputed,  at  least  by  infer- 
ence, whether  syphilis  may  be  a  direct  exciting  as  well 
as  a  predisposing  cause.  Cases  with  the  clinical  picture 
of  paresis  occurring  after  recent  syphilis  or  in  connection 
with  its  secondary  or  tertiary  manifestations  are  classed 
by  some  as  syphilitic  pseudo-paralj'sis,  a  term  introduced 
by  Fournier  but  practically  discarded  by  him  in  1894.  It 
is'cvistoniary  with  many  writers  to  point  out  diagnostic 
features  of  "this  type  as  distinguished  from  true  paresis, 
some  of  whicli  at  least  are  certainly  fallacious,  and  none 
according  to  the  writer's  experience  absolutely  reliable. 
It  does  not  apiicar,  however,  to  him  that  there  is  any  ini- 
possiliility  or  improbability  of  the  genuine  disorder  ap- 
pearing after  recent  luetic  infection,  unless  we  can  show 
the  impossibility  or  unlikelihood  of  the  special  disorder 
of  nutrition  of  the  nerve  elements  which  we  consider  the 
essential  lesion  occurring  except  after  a  lapse  of  years. 
Cases  do  occur  with  every  symptom  characteristic  down 
to  the  resistance  to  treatment  an<l  the  fatal  outcome  in 
connection  with  comparatively  recent  sj'philis,  and  the 
most  natural  course  is  to  recognize  them  as  true  paretic 
cases.  It  seems  therefore  correct  to  include  syphilis  with 
other  commonly  recognized  exciting  causes,  as  trauma 
and  sunstroke,  but  tliere  is  generally  back  of  these  last 
some  other  well-marked  factor,  and  usually,  if  the  facts 
can  be  ascertiuned,  a  luetic  history. 

The  etiology  of  paresis  or  general  paralysis  is  one  of 
the  most  important  subjects  in  connection  with  the  dis- 
ease; hence  the  space  here  given  to  it.  The  disease  is 
practically  incurable  and  fatal.  Prophylaxis  is  the  only 
real  di^feiici-,  and  this  de])eiids  upon  its  etiology.  Sum- 
■ming  up  what  we  know  and  tlie  legitimate  deductions 
from  tlie  same,  I  think  it  can  be  said  that  while  there  is 
a  possibility  in  exceptional  cases  of  some  other  toxic 
agency  exciting  it,  in  by  far  the  greatest  number,  and 
practically  in  all,  it  has  syphilis  as  its  essential  antece- 
dent. In  most  cases  this  seems  to  act  bv  preparing  the 
wa}',  creating  a  condition  of  susceptibility  to  other  active 
causes,  usually  after  the  lapse  of  years.  These  later  fac- 
tors may  be  various,  but  among  them  and  probably  co- 
operating in  nearly  every  case  is  the  element  of  mental 
stress,  either  as  overwork,  worry,  or  the  excitement  of 
the  demands  of  modern  civilization  general!}'  acting  on 
the  weakened  nervous  organization.  Heredity,  except 
as  hereditary  syphilis  in  juv('nile  paresis,  probably  plays 
only  a  suliordiuate  part — less,  indeed,  than  in  other  forms 
of  mental  disease.     We  cannot  altogether  neglect,  how- 


ever, the  possibility  of  all  the  factors  together  working 
on  the  heredity  of  the  race  and  producing  a  class  of  more 
easy  victims  of  the  disease.  There  may  be  something  in 
Naecke's  supposition  of  a  congenital  brain  weakness  tend- 
ing specially  in  this  direction. 

Symptomatology. — It  has  been  already  remarked  that 
paresis  is  a  protean  disorder.  Its  beginnings  are  insidi- 
ous; as  Regis  says:  "There  is  perhaps  no  disease  that 
begins  more  gradually  than  general  paralysis.  Except 
when  it  begins  with  a  congestive  ictus  its  invasion  is  so 
gradual  and  insensible  that  it  is  almost  always  impossilile 
to  fix  its  real  commencement,  and  its  origin  is  lost,  so  to 
speak,  in  the  darkness  of -the  past."  It  is  unusual  to  find 
the  earlier  manifestations  reported  in  the  histori(.'S,  and 
at  best  it  is  the  rule  to  obtain  only  vague  impressions  or 
indistinct  recollections  of  facts.  Sometimes,  as  intimated 
in  the  above  quotation,  the  first  thing  noticed  is  a  mania- 
cal, convulsive,  or  apoplectiform  attack;  but  it  is  proba- 
ble that  in  some  of  these  cases  there  was  a  gradual  dete- 
rioration preceding  the  insult,  which  passed  unnoticed 
even  by  friends  and  intimates. 

It  is  customary  in  text-books  to  describe  three  stages 
of  typical  paresis :  the  preliminary  or  incubatory  stage, 
the  stage  of  active  bodily  and  mental  symptoms,  and 
that  of  final  paralysis  and  dementia.  To  a  certain  extent 
this  division  is  justified,  but  the  cases  of  abnormal  course 
in  which  these  stages  are  not  clearl}'  defined  are  so  nume- 
rous as  almost  to  invalidate  the  rule.  In  a  very  large 
proportion,  however,  there  is  a  period  in  which  tlie  dis- 
order is  only  partially  developed  though  it  has  a  wide 
range  in  its  symjitoms.  As  a  rule  the  very  earliest  begin- 
nings, as  already  said,  are  little  noticed  even  by  the  pa- 
tient liimself,  and  sometimes  the  fully  developed  stage  of 
the  disorder  seems  to  break  out  without  an.y  pi-odromal 
symptoms  whatever.  The  first  symptoms  are  perhaps  as 
often  as  not  indistinguishable  to  the  observer  from  tlinse 
of  neurasthenia.  The  patient  feels  himself  soiiiewliat 
incapacitated,  his  memory  is  less  acute,  his  capacity  for 
mental  exertion  is  diminished,  he  complains  of  nervous- 
ness, sleep  may  be  unsatisfactory,  he  may  complain  of 
obscure  neuralgic  or  what  he  takes  for  rheumatic  pains, 
headache  is  not  uncommon,  and  most  authorities  mention 
it  as  occurring  especially  in  the  frontal  and  vertical  re- 
gions. Vertigo  is  often  complained  of.  The  system 
often  seems  to  the  individual  generally  out  of  sorts,  there 
may  be  dyspeptic  symptoms  and  constipation,  or  other 
irregularities.  At  "first  the  incapacity  is  noticed  on)}' 
under  stress  of  work,  but  after  a  longer  or  shorter  time 
it  becomes  so  constant  and  prominent  that  he  may  gi\'e 
up  work  or  have  to  abandon  it.  In  some  cases  there  are 
siiinal  symptoms  resembling  those  of  locomotor  ataxia, 
girdle  sensation,  and  occasionally  actual  ataxia  and  puiiil- 
lary  symptoms  or  other  ocular  paralyses  appear  at  this 
stage,  to  disappear  later  or  to  become  less  conspicuous 
with  tlie  advance  of  the  cerebral  disorder.  Berkley 
specially  cautions  practitioners  as  to  their  diagnosis  of 
neurasthenia  in  a  patient  in  middle  life  who  presents 
reflex  pupillary  disturbances.  Anisocoria,  whicli  in  the 
developing  or  developed  stage  of  the  disorder  is  a  fre- 
quent pupillaiy  symptom,  may  appear  in  normal  individ- 
uals, so  that  its  special  significance  b}'  itself  is  not  so 
great  as  that  of  some  others.  An  absence  of  the  light  re- 
flex, the  so-called  spastic  niyosis,  is  far  more  significant 
but  is  not  so  prominent  to  the  casual  observer.  The  pu- 
pils are  small,  the  reaction  to  light  is  absent  or  sluggisli, 
and  this  symptom  may  be  one  of  the  earliest  of  all  to 
appear.  The  alienist  or  even  the  pli3'.sician  in  general 
practice  so  rarely  has  the  opportunity  to  observe  the  ear- 
liest precursory  phenomena  that  it  is  well  to  bear  this 
symptom  in  mind.  Other  facial  signs  noticed  in  the  be- 
ginning are  occasionally  a  peculiar  lack  of  expression  in 
the  features,  hard  to  describe  but  quickly  recognized  by 
ai}  experienced  eye.  There  seems  to  be  already  a  iiartial 
paralysis  of  the  muscles  of  expression,  not  analyzable 
into  defects  of  special  muscles,  but  rather  uniformly  in- 
volving all.  This  becomes  marked  in  the  later  stages  of 
jiaresis,  but  sometimes  may  be  detected  early.  The  re- 
flexes, tendon  and  cutaneous,  are  apt  to  be  exaggerated 
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in  this  early  stage,  at  least  in  the  purely  cerebral  phase 
of  the  disease,  but  this  is  in  accordance  with  the  neuras- 
thenic t3-pe  prevailing.  A  tine  tremor  may  also  exist  in 
this  prefiminary  stage,  though  it  is  not  often  remarked  (ill 
later,  when  it  becomes  a  piominent  feature. 

The  earlier  mental  symiitoms  of  the  pi'odromal  period 
are  also  of  the  neurasthenic  t_ype — iuability  to  perform 
mental  laljoi',  lack  of  power  of  sustained  attention,  tlefects 
of  memcjry  noticeable  in  little  things,  and  in  recollection 
of  recent  events,  etc.  The  intellect  may  be  apparently 
clear  on  most  things  and  the  patient  be  conscious  of  his 
slips  of  nieniiiry  and  other  defects,  and  consider  himself 
onU'  a  victim  of  nervous  prostration.  There  is  marked 
increase  of  irritability  as  a  rule  at  this  time,  and,  what  is 
of  some  significance,  a  degree  of  moral  defect  is  occasion- 
ally very  evident,  sometimes  showing  itself  in  a  neglect 
of  the  minor  proprieties  of  life,  but  often  also  in  an  ap- 
parent loss  of  moral  inhibitions  in  higher  matters.  The 
tastes  may  change,  and  the  individual,  from  being  re- 
fined and  fastidious,  may  take  up  coai'se  indidgences, 
become  careless  in  habits  and  gi'oss  in  his  appetite,  vul- 
gar in  speech,  and  sometimes  show  a  decided  sexual  de- 
pravity. The  altruistic  emotions,  famih'  affections,  etc., 
may  be  noticeably  impaired  or  lost,  and  a  disgusting  ego- 
tism be  manifested  in  many  ways.  The  upright  honor- 
able man  of  business  may  become  utterly  unreliable  and 
tricky,  and  the  sedate  father  of  a  family  indulge  in  un- 
dignified and  open  immoralities — all  this  before  there 
have  been  enough  other  symptoms  of  intellectual  or 
phvsieal  derangement  to  cause  their  friends  to  suspect 
their  real  condition.  This  is,  however,  not  always  the 
ca.se;  the  moral  lapses  may  be  slight,  and  only  the  grad- 
ually advancing  general  weakness  or  neurasthenic  symp- 
toms call  attention  to  their  disorder.  Sometimes  only 
the  minute  but  important  physical  defects  in  manual 
dexterity  are  the  chief  ones  noted;  we  have  seen  a  sten- 
ographer affected  with  incipient  paresis  in  whom,  aside 
from  a  decided  emotional  depression,  an  inability  to  take 
notes  accurately  and  quickly  from  dictation  was  almost 
the  only  noticeable  symptom  of  this  entire  stage. 

The  emotional  depression  mentioned  above  is  a  common 
feature  in  many  cases,  and  may  be  taken  for  a  sort  of 
neurasthenic  melancholia,  the  depression  masking  the 
other  symptoms.  Sometimes  the  mental  disturbance  is 
hypochondriacal  in  tj'pe,  and  this  may  extend  well  into 
the  later  stages  after  the  physical  symptoms  are  well  ad- 
vanced. There  is  every  variation  in  the  degree  of  intel- 
lectual impairment;  in  some  exceptional  cases  it  may 
seem  to  be  slight  even  late  in  the  disorder,  so  that  a  gen- 
eral paralysis  without  dementia  has  been  spoken  of  by 
some  writers.  As  an  almost  universal  rule,  however, 
mental  defect  to  a  greater  or  less  extent  is  detectable  on 
careful  observation  even  in  the  earlier  stage,  and  is  the 
characteristic  feature  throughout  the  disease.  It  shows 
itself  in  the  fatuous  business  projects,  the  confusion  of 
ideas,  the  lapses  of  memory  and  propriety.  It  is  also 
seen  fret{uently  in  the  writings,  which  sometimes  show 
characteristic  traits  of  mental  failure,  not  only  in  their 
substance  but  in  dropping  of  words,  or  letters,  incom- 
plete sentences,  etc.  They  may  also  give  evidence  of  the 
physical  breakdown  in  a  fine  tremor  which  is  character- 
istic even  in  this  early  stage,  as  already  mentioned. 

The  Dereloped  Duense,  First  Stage. — The  transition  into 
the  second  stage  (first  of  some  authors)  is  usually  gradual 
and  the  distinction  between  the  two  not  always  marked. 
We  may  saj'  that  a  good  landmark  showing  the  full  onset 
of  paresis  is  to  be  found  as  much  as  anywhere  in  the  al- 
teration of  sjieeeh.  When  this  becomes  noticeably  or 
even  slightly  embarrassed  in  the  pronunciation  of  words 
demanding  the  use  of  the  labials  and  dentals,  the  condi- 
tion is  recognizable  by  anj-  one  with  the  slightest  experi- 
ence. It  is  not  only  the  diffieulty  of  producing  certain 
articulations,  but  a  general  defect  of  co-ordination  of 
speech  muscles  that  causes  a  peculiar  thickness  of  utter- 
ance noticeable  in  any  attempt  at  articulation.  The  pa- 
tient will  have  special  difficulties  with  some  sounds, 
words  like  "  National  Intelligencer,"  "  Peter  Piper  jiicked 
a  peck  of  pickled  peppers,"  etc.;  he  will  stammer  and 


fail  and  try  to  repeat,  but  the  pronunciation  of  all  words, 
will  be  also  affected.  There  is  a  defect  of  co-ordination 
of  the  muscles  involved,  together  with  a  partial  paresis, 
central  in  its  origin.  This  symptom  varies  in  extent  in 
different  patients ;  in  some  the  speech  alteration  may  be 
comparatively  slight,  but  it  is  sufficienth^  frequent  to  be 
characteristic,  and  can  be  detected  in  some  degree  in  near- 
ly every  case. 

The  muscles  of  expression  are  still  more  involved  than 
in  the  prior  stage,  and  irregular  twitchings  and  local  pa- 
ralj'ses,  lasting  or  temporary,  are  observed.  There  may 
be  ptosis,  one  side  of  the  face  may  be  more  affected  than 
the  other ;  tremors  of  all  the  facial  muscles  and  of  the 
limbs  are  characteristic  of  this  stage.  Manual  dexterity 
is  apt  to  be  lost  or  very  much  impaired  in  special  acts, 
such  as  those  required  in  a  trade  or  in  the  arts,  all  on  ac- 
count of  the  loss  of  co-ordination  of  the  finer  cerebral 
mechanisms.  The  muscular  power  in  itself  is  not  so 
much  impaired  as  is  the  controlling  power.  The  patient 
may  feel  well,  all  the  bodily  functions  may  be  carried  out. 
sleep,  appetite,  digestion,  and  excretions  be  normal  or 
apparently  so,  for  a  considerable  period  after  this  disor- 
der-has thus  full_y  developed;  the  retiexes  differ  little 
from  those  of  the  initial  stage — that  is,  they  are  variable, 
the  neurasthenic  exaggeration  may  continue  in  the  deep 
reflexes,  or  they  may  be  diminished  or  lost.  The  pupils 
are  unequal  in  a  very  large  proportion  of  cases  at  this  pe- 
riod, and  may  continue  so  to  the  end ;  in  other  cases  there 
is  myosis,  such  as  is  common  in  the  earlier  stage.  In 
some  cases  the  Argyll-Robertson  reaction  is  marked. 
There  is  no  regular  febrile  movement,  the  temperature 
may  be  about  normal,  except  in  connection  with  some 
accident  of  the  disease,  convulsion,  or  apoplectiform 
attack. 

In  a  few  cases  ataxic  symptoms  precede  the  outbreak 
of  paresis,  as  already  mentioned,  and  they  may  occasion- 
ally appear  in  this  earlier  jieriod  of  the  fully  developed 
disease.  Their  early  occurrence  and  subsequent  disap- 
pearance seem  not  to  have  been  noticed  by  the  earlier 
writers;  the  tabetic  t.ype  has  been  general!}'  recognized 
only  of  late  years.  Its  comparative  raiity  accounts  in 
part  for  this,  and  five  fact  that  the  tabetic  symptoms  are 
probably  prominent  onlj'  in  the  earlier  ante-asjlmn  stage 
is  sufficient  for  the  rest.  It  is,  in  fact,  not  of  special  im- 
portance, except  as  showing  the  relationship  between  the 
two  disorders,  paresis  and  tabes.  Out  of  nearlj'  two 
hundred  and  fift}'  cases  under  the  writer's  personal  obser- 
vation, definite  tabetic  symptoms  occurred  only  in  three, 
though  it  is  po.ssible  the  number  might  have  been  in- 
creased had  fiUl  data  as  to  the  earlier  manifestations  been 
obtainable.  In  this  form  or  stage — the  ascending  spinal 
type — the  knee  reflex  is  absent. 

The  congestive  or  apoplectiform  and  convulsive  attacks 
which  may  occur,  and  which  as  previously  stated  may 
be  sometimes  the  earliest  manifestation,  are  most  fre- 
quentl_y  seen  after  the  paresis  has  fully  developed.  The 
apoplectic  insults  are  less  frequent  than  the  convvdsions, 
and,  as  a  rule,  more  serious.  Their  onset  is  sometimes 
similar  to  an  ordinary  hemiplegic  attack,  though  the  uni- 
lateral paralysis  is  not  ahvays  complete.  There  may  be 
no  loss  of  consciousness.  A  more  characteristic  paretic 
type  is  one  in  which  the  patient  becomes  suddenly  or 
gradual!}'  comatose,  with  liot  skin,  stertorous  respiration, 
and  this  leaves  beliind  it  a  temporary  paralysis  of  one  or 
more  members  and  generally  a  ])ermani>ntly  more  or  less 
deteriorated  mental  condition.  -  Or  there  may  be  only  a 
temporary  coma  or  somnolence  of  varying  duration  witli- 
out  very  appreciable  sequels;  tliere  is  no  regularity  in 
the  type  or  the  results.  I  have  seen  a  patient  hemiplegic 
on  one  occasion  and  only  aphasic  on  another,  each  lime 
for  the  space  of  a  few  hours,  but  apjireciabh'  worse  men- 
tally after  each  attack.  Occasionally  these  attacks  are 
serious,  and  deatli  may  occur  in  the  first  seizure  both  of 
the  congestive  and  the  convulsive  types. 

The  epileptiform  attacks  may  occur  singly  or  in  rapid 
succession ;  the  latter  is  a  frequent  tyjie  in  the  later  stage 
of  the  disease.  In  either  case  they  are  often  very  similar 
in  their  appearance  to  those  of  epilepsy.     They  may, 
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however,  be  fatal,  aud  arc  usually  followed  by  an  aggra- 
vation of  existing  mental  and  bodily  symptoms. 

The  mental  symptoms  of  the  fully  developed  stage  are 
a  eoutinuation  of  those  of  the  later  prodromal  period. 
Usually  before  the  physical  signs  of  the  developed  disease 
have  become  well  marked,  the  extravagances  of  conduct 
and  of  advanced  dementia  and  evident  delusions  have 
made  the  insanity  manifest  to  friends  and  the  public.  In 
fact,  the  mental  often  precede  the  physical  symptoms. 
Some  patients  pass  gradually  into  an  active  deliLsional 
insiinity  with  comparatively" slight  physical  symptoms, 
others  have  some  of  the  bodily  symptoms  very  pronounced 
■with  apparently  little  intellectual  impairment.  Most 
patients,  however,  after  the  speech  defects  have  become 
permanent  or  after  a  period  of  months,  or  it  may  be  of 
years,  of  the  condition  described  as  the  preliminary  stage, 
begin  to  exhibit  an  iutensitication  of  their  mental  symp- 
toms. The  tendency  toward  dementia  becomes  evident, 
and  a  peculiar  delusional  type  is  often  developed,  there 
are  grandiose  ideas  of  wealth,  personal  ability,  etc.  These 
may  have  existed  before  to  some  extent,  but  they  now 
become  conspicuous,  and  in  the  beginnings  of  this  stage 
the  mental  state  may  closely  resemble  that  of  acute  sim- 
ple mania.  With  the  abnormal  excitation  of  the  faculties, 
however,  there  is  a  more  pronounced  element  of  mental 
weakness  and  confusion  than  is  the  case  with  the  acute 
maniac.  Later,  as  the  bodily  symptoms  develop,  the  de- 
mentia is  more  prominent,  the  mental  activities  take  on 
the  delusional  form,  and  the  extravagance  of  the  patient's 
fancies  is  uncontrolled  by  any  clement  of  reason  or  recog- 
nition of  possibilities  or  probabilities.  It  is  not  usual  in 
this  stage  to  see  fixed  and  consistent  paranoic  conceptions, 
though  in  some  instances  such  occur.  In  the  majority  of 
this  type  of  paretics  the  delusions  are  unsystematized — 
they  are  the  expression  of  the  exalted  self-consciousness 
of  the  individual  and  the  advancing  incapacity  to  recog- 
nize the  true  relation  of  things.  These  patients  are  pos- 
sessors of  billions  of  dollars,  have  mines  where  coined 
double  eagles  are  dug  out  by  the  ton,  are  husbands  of 
thousands  of  wives,  own  all  the  railroads,  are  the  great- 
est orators  and  authors,  have  converted  millions  by  their 
sermons,  etc.,  all  given  out  as  gospel  truth  in  rapid  suc- 
cession it  may  be  by  the  same  individual.  This  uns3-ste- 
matized  and  extravagant  character  of  paretic  delusions 
is  a  feature  of  the  disease  in  so  large  a  proportion  of  the 
cases  that  it  has  been  held  and  is  still  often  considered  to 
be  the  special  characteristic  of  the  disease.  Not  less  fre- 
quently, however,  at  least  of  late  years,  other  types  of 
mental  disturbance  are  observed.  In  a  certain  proportion 
of  cases  this  is  of  a  depressed  type  throughout,  and  often 
a  hypochondriacal  extension  of  the  neurasthenic  depres- 
sion of  the  earliest  phase.  These  patients  may  show  a 
mental  weakness  onlj'  and  a  general  tendency  to  exagge- 
rate and  invent  morbid  feelings;  any  slight  ailment  or 
injury  disturbs  them  unduly  and  is  sometimes  the  direct 
occasion  of  an  outbreak  of  delirium.  In  other  cases  there 
are  the  sclf-accusiitory  delusions  and  feelings  of  uuwor- 
thiness,  as  in  melancholia,  which  is  strougfy  suggested; 
aud  in  still  others  only  a  progressive  dementia  from  the 
beginning  to  the  end  of  the  disease.  Occasionally  jiaresis 
assumes  a  circular  type  of  altei'nating  excitement  and 
depression,  and  there  are  cases  in  which  fixed  delusions  re- 
sembling tliose  of  systematized  delusional  paianoia  occur 
aud  continue  throughout  a  considerable  period.  I  have 
seen  a  paretic  who  for  live  years  remained  in  a  stationary 
•condition  with  fixed  moderately  e.xalted  delusions,  pro- 
nounced visual  hallucinations  of  angels,  deities,  etc.,  a 
r.-ithi-r  prominent  general  dementia,  speech  disturbances 
inarked,  pupillary  inequality,  and  a  generally  good  phys- 
ical state  as  regards  nutiition,  the  digestive  functions, 
etc.  Then  lie  rapidly  [lassed  into  the  third  stage,  became 
paralytic,  and  soon  succumbed. 

It  is  dilllcult  to  estimate  the  proportion  of  paretics  in 
which  the  disease  assumes  the  exalted  aud  the  depressed 
or  demented  types;  but  while  the  former  is  usually  con- 
sidered tlie  most  typical,  it  is  certainly  not  the  most  fre- 
quent. The  demented  type,  in  which  the  mental  symp- 
toms are   predominantly  those   of  steadily  progressive 

90 


mental  failure,  is  perhaps  as  frequent  as  anj';  Kraepelin 
estimates  that  it  includes  overfortj'  per  cent,  of  the  cases 
according  to  his  experience,  while  the  exalted  form  in- 
cludes oulj'  fifteen  or  sixteen  per  cent.,  or,  taking  in  the 
more  acutely  maniacal  cases  which  he  classes  as  the  agi- 
tated type,  about  twenty-six  or  twenty-seven  per  cent. 
The  depressive  type  he  finds  to  occur  in  about  twenty- 
seven  per  cent,  of  all  cases.  The  purely  hypochondria- 
cal and  the  circular  cases  and  those  with  only  comjiara- 
tively  slight  intellectual  disturbance  even  with  marked 
physical  sj'raptoms  form  a  still  smaller  contingent,  but 
they  exist  as  a  class  and  may  be  reckoned  according  to 
the  writer's  observation  as  forming  two  or  three  per  cent, 
of  the  whole.  The  difHculty  in  any  classification  is  the 
large  number  of  cases  in  which  the  .symptoms  are  at  one 
time  of  one  type  and  at  another  show  a  quite  different 
aspect,  so  that  it  is  not  easy  to  say  in  just  which  class 
they  belong.  In  women  these  irregtdar  forms  are  pro- 
portionatelv  more  frequently  observed  than  in  men,  but 
the  number  of  female  paretics  observed  by  me  has  been 
so  small  that  a  positive  generalization  is  hardly  justi- 
fiable. 

Sensory  symptoms  may  occur  at  all  stages  of  the  dis- 
ease after  it  has  once  developed.  Anoesthesia  and  anal- 
gesia are  not  uncommon  iu  advanced  cases,  and  various 
parsBSthesias  may  occur  in  the  earlier  stages.  Disorders 
of  special  senses  are  common,  especially  of  smell  or  titste; 
depraved  appetites  are  often  observed.  The  sexual  ap- 
petite is  sometimes  exalted  iu  the  e.xcited  ca.ses,  seldom  so 
in  the  depressed,  and  rarely  if  ever  in  the  i^rogressive 
dementia  type  (Marandon  de  Montyel). 

Hallucinations  are  not  so  prominent  in  paresis  as  in 
some  other  forms  of  insanity,  but  they  occur  in  a  consid- 
erable proportion  of  all  cases.  In  the  agitated  type  of 
either  expansive  or  dcjiressive  delusion  they  are  apt  to 
be  manifest.  In  the  agitated  depressed  cases  visceral 
hallucinations  are  comparatively  common,  the  patients 
complaining  of  having  cats,  dogs,  reptiles,  etc.,  inside 
them,  and  in  women  delusions  of  pregnancy  are  aroused. 
Sometimes  visual  and  auditory  hallucinations  are  also 
common,  but  are  not  so  strikingly  frequent,  except  in 
the  delirious  attacks. 

A  not  very  uncommon  feature  in  the  fully  developed 
stage  and  .sometimes  beginning  it  are  the  occasional  at- 
tacks of  acute  maniacal  excitement,  usually  of  short  du- 
ration, but  sometimes  prolonged  over  days  and  even 
weeks.  They  may  occur  suddenly  in  the  night  or  iu  the 
daj',  and  suggest  the  psj'chic  equivalents  of  the  epileptic. 
It  is  quite  possible  that  the  mechanism  is  the  same,  that 
they  are  the  equivalents  in  a  sense  of  the  apo])lectiform 
or  convulsive  attacks,  sj'uiptoms  of  special  cortical  ex- 
plosions, only  tliat  here  the  objective  manifestation  is 
psychic  in  its  character.  Like  the  convulsions  or  con- 
gestive attacks,  they  are  likeh'  to  be  followed  by  a  usu- 
ally permanent  psychic  deterioration, — they  accelerate  the 
progress  of  the  dementia. 

Of  quite  a  different  character  are  the  attacks  of  acute 
delirium  that  occasionally  occur  at  any  stage  of  the  dis- 
order. They  are  sometimes  incited  by  apparent!}'  a  triv- 
ial cause,  such  as  a  slight  traumatism  in  the  hypochon- 
driacal cases,  but  the_y  form  one  of  the  most  formidable 
comijlications  when  they  occur.  The  patient  j^asses  into 
a  wild  maniacal  delirium,  ofteu  with  hallucinations,  his 
bodily  activity  is  incessant  and  violent,  food  is  refused, 
insonmia  is  nearly  absolute,  sleep  being  only  in  snatches 
from  cxhaustiou,  the  bodily  temjierature  rises  sometimes 
to  an  extiaordlnary  height — in  a  case  observed  by  the 
writer  it  was  107°  F.  in  the  axilla  through  the  shirt  sev- 
eral days  prior  to  death.  Toward  the  close  of  the  scene 
it  falls  again  as  the  vital  powers  fail  and  the  patients  suc- 
cumb to  exhaustion,  and  the  rectal  temperature  maj-  even 
be  below  normal  some  time  before  death.  In  some  cases, 
in  which  the  sj'mptoms  are  less  severe,  the  patient  may 
survive,  but  like  other  forms  of  acute  deliiium  it  is  gen- 
erally fatal.  When  it  occius  early  in  the  disease,  as  it 
.sometimes  does,  it  may  form  the  basis  for  a  diagnosis  of 
"  galloping  "  paresis,  some  of  the  rejjorted  cases  of  which 
are  probably  examples  of  this  condition.     It  may.  be  said 
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here  that  rapid  cases  of  paresis  are  not  confined  to  this  or  to 
any  agitated  type,  as  the  convulsive  or  apoplectic  attacks 
may  be  fatal  almost  in  the  earliest  stages  of  the  disease. 

Remissions  of  the  .symptoms  may  occur  at  any  time 
prior  to  the  appearance  of  complete  dementia,  and  last  in 
some  cases  for  years.  Sometimes  these  remissions  are  so 
complete  as  to  suggest  recovery,  and  cases  hiive  been  re- 
ported as  such.  More  often  there  is  a  check  to  the  prog- 
ress of  the  disease,  which  still  manifests  itself  in  some 
ways;  the  patient  remains  in  a  stationary  condition,  and 
one  that  in  itself  alone  might  not  suggest  paresis.  The 
longest  continuous  remission  of  this  kind  personally  ob- 
served by  the  writer  was  about  live  j'ears,  which  is  much 
above  the  average,  though  cases  of  much  greater  duration 
have  been  reported.  After  the  third  or  final  stage  has 
appeared,  remissions  are  hardly  to  be  looked  for. 

The  passage  from  the  second  to  the  third  stage  of  pare- 
sis may  be  sudden  or  gradual.  Geuerallj',  sooner  or  later, 
in  tlie  second  stage,  the  mental  failure  becomes  more 
marked  and  rapid,  the  paresis  more  pronounced.  The 
patient  becomes  neglectful  of  the  ordinary  decencies  with 
the  advancing  dementia,  and  the  third  or  final  stage  may 
be  said  to  have  begun.  The  dementia  and  the  paralysis, 
however,  do  not  by  any  means  progress  jMfi  passu;  in 
some  patients  the  dirty  habits  precede  the  physical  symp- 
toms, and  vice  versa.  In  the  typical  form  this  third  stage 
is  characterized  b}'  the  aggravated  speech  defects,  in- 
t-reased  feebleness  and  inco-ordination.  marked  failure  of 
mentality  in  all  respects,  as  well  as  by  the  untidiness. 
Symptoms  of  cortical  irritation  are  more  frequent,  the 
convulsive  and  congestive  attacks  become  more 'frequent 
and  also  often  more  severe,  with  correspondingly  more 
rapid  advances  in  mental  and  physical  deterioration, 
tremor  becomes  more  marked,  and  such  symptoms  as 
grinding  of  the  teeth,  localized  spasm,  contractures,  etc., 
are  frequent,  and  the  former  may  be  almost  constant, 
nutrition  fails,  trophic  disorders  such  as  bedsores,  ulcera- 
tions, buttock  sloughs,  hiematoma,  arthropathies,  fragil- 
ity and  fractures  of  bones,  etc.,  make  their  appearance. 
Deglutition  is  embarrassed,  and  special  care  has  to  be 
taken  to  prevent  choking  from  food.  Any  or  all  of  these 
symptoms  may  coexist,  and  tlie  final  stage  of  all  cases 
which  are  not  carried  off  earlier  by  accidents  incident  to 
the  condition  or  bj'  intercurrent  disease  Is  a  gradually 
failing  vegetative  existence,  ending  in  death  from  final 
gradual  exhaustion  of  nerve  centres,  with  cardiac  and  re- 
spiratory failure  or  disease  of  lungs,  kidnej'S,  digestive 
tract,  etc. 

The  average  duration  of  a  ease  of  paresis  is  about  three 
years  fiom  the  date  of  fir.st  recognition  of  the  patient's 
aberration,  but  it  varies  between  very  widel.y  different 
■extremes.  The  shortest  case  personally  observed  by  the 
writer  was  of  apparently  less  than  two  mouths'  duration  ; 
the  longest,  possibly  eight  or  ten  vears.  The  preliminary 
stage  may  extend  over  years,  while  long  remissions  or 
periods  of  non-progression  may  lengthen  out  any  stage 
of  the  disorder  before  the  final  general  physical  brcali- 
•down. 

Diagnosis. — In  the  fully  developed  stage  of  paresis 
there  is  little  difficult}-  in  the  diagnosis,  particularh-  if 
the  characteristic  speech  alterations  and  the  peculiar  fa- 
<;ies  which  becomes  familiar  to  all  who  have  to  do  with 
these  cases  are  present.  It  is  in  the  earlier  stage,  when 
the  physical  sj-mjitoms  are  less  developed,  that  the  diffi- 
culty exists.  The  disorders  that  are  then  likely  to  be 
confused  with  it  are  neurasthenia — itself  a  protean  alfec- 
tiou — simple  mania,  and  circular  insanit}'.  It  is  usually 
said  that  the  moral  deterioration  as  well  as  tlie  actual 
mental  deterioration  is  sutficieut  to  distinguish  the  early 
stages  of  [laresis  from  neurasthenia,  but  this  is  a  hardly 
reliable  test  for  all  cases.  There  are  incipient  cases  of 
paresis  in  which  the  moral  and  aesthetic  sensibilities  are  not 
.so  obviously  impaired,  and  cases  of  neurasthenia  in  which 
there  are  actual  defects  of  memory  and  conditions  of  men- 
tal incapacity  that  might  lead  to  error.  It  is  not  always 
possible  to  distinguish  beyond  question  in  the  earliest  be- 
ginnings the  symptoms  of  the  irreparable  changes  in  tlie 
neive  cells  from  those  of  the  less  serious  disorder.     There 


is  usually,  however,  a  less  serious  aspect  to  the  depression 
symptoms  and  a  more  gradual  development  in  neurasthe- 
nia. The  prior  history  aids  in  the  diagnosis;  in  paresis 
the  symptoms  appear  in  a  more  sudden  manner  and  in  all 
cases  time  soon  reveals  unmistakalile  distinctive  charac- 
ters in  the  earlier  pin'sical  symptoms,  the  abnormal  pu- 
pillary reactions,  the  tremor  and  changes  in  the  facial 
musculature,  and  the  usually  graver  nature  of  the  mental 
defect.  Simple  melancholic  depression  may  sometimes 
be  simulated  for  a  short  time,  but  simple  maniacal  exci- 
tation or  hypomania,  or  still  more  the  excited  stage  of 
circular  insanity,  is  liable  to  cause  mistakes.  Thetype 
of  mental  derangements  in  some  cases  of  hypomania  "and 
circular  insanity  is  very  similar  to  that  of  the  exalted 
phase  often  observed  in  incipient  paresis,  and  the  circular 
type  of  the  latter  is  sometimes  even  still  more  confusing. 
I  have  in  mind  a  noted  case  of  circular  insanit}-  who  has 
been  pronounced  a  paretic  several  times  by  alienists  of 
experience.  Here  also  the  element  of  time  aids  in  the 
diagnosis;  the  circular  cases  do  not  show  the  progressive 
dementia  or  the  physical  symptoms  as  they  do  even  in 
the  circular  form  of  paresis. 

The  organic  brain  disease  of  arterial  sclerosis  or  athero- 
ma is  another  condition  that  has,  in  the  writer's  opinion, 
given  rise  to  more  eiToneous  diagnoses  of  paresis  than 
any  other.  The  clinical  symptoms  may  closely  resem'ole 
those  of  paretic  dementia,  using  the  term  in  its  strictest 
literal  sense.  The  transient  congestive  or  convulsive  at- 
tacks, the  gradually  advancing  mental  failure,  the  motor 
symptoms,  and  even  the  peculiar  speech  defect  may  to 
some  degree  be  imitated,  though  the  latter  is  seldom  a 
perfect  reproduction  of  paretic  speech.  The  pupillary 
reflexes  are  also  less  characteristic,  and  the  age  and  his- 
tory of  the  patieut  usually  clear  up  the  diagnosis.  Man}' 
cases  of  paresis  in  individuals  over  sixty  years  of  age, 
however,  have  been  reported,  and  I  am  inclined  to  think 
that  most  of  them  were  really  cases  of  senile  organic  de- 
mentia. Occasionally  a  case  of  this  kind  takes  on  tiie 
galloping  form  of  acute  delirium,  thus  rendering  the  re- 
semblance more  striking,  and  in  most  cases,  though  not 
in  all,  the  prognosis  is  not  much  better  than  in  true  pare- 
sis. 

Various  toxic  agents,  alcohol,  lead,  arsenic,  and  the 
toxin  of  pellagra,  now  and  then  pr<xiuce  syndromes  like 
that  of  paresis.  It  is  possible,  as  already  said,  that  there 
may  be  other  toxins  than  that  of  syphilis  that  act  as  pre- 
disposing or  even  as  direct  exciting  Cituses  in  exceptional 
cases.  Possibly  those  mentioned  may  act  in  this  way; 
the  tenninal  paralysis  in  some  cases  of  chronic  alcoholism 
has  sometimes  a  strong  suggestion  of  the  demented  type 
of  paresis,  though  there  are  characteristic  differences. 
A  temporary  condition  very  closely  resembling  certain 
phases  of  paresis  caused  by  this  agent  is  well  known.  In 
some  cases  of  chronic  lead  poisoning  there  is  a  close 
resemblance  to  paresis.  Regis  classes  this  among  the 
pseudo-general  paralyses,  and  finds  it  often  only  tempo- 
rary and  curable.  It  has,  he  says,  a  more  rapid  onset  and 
cour.se,  and  the  symptoms,  however  severe,  are  apt  to 
disiippear  with  the  elimination  of  the  poison.  Person- 
ally I  have  observed  at  least  one  case  of  chronic  lead 
poisoning  with  .some  of  the  features  of  paresis,  which 
was  diagnosed  as  such  by  a  skilled  alienist.  The  patient 
died  in  a  convulsive  attack.  The  macroscopic  appear- 
ances of  his  brain  were  not  unlike  those  of  paretics,  and 
there  was  also  an  interstitial  nephritis.  So  far  as  the 
diiignosis  between  this  and  the  usual  form  is  of  any  im- 
jiortauce,  it  can  be  made  as  a  rule  by  the  history  and  the 
usual  s}-]nptoms  of  jilumbism. 

Very  much  liiis  been  written  in  regard  to  the  diagnosis 
between  syphilitic  pseudo-paresis  and  true  general  paral- 
ysis. It  is  said  that  the  former  can  l)e  distinguished  by 
the  irregularity  of  its  course,  the  character  of  the  ocular 
muscle  palsies,  differences  of  speech  disturbance,  and 
character  of  the  delusions;  the  sensory  symptoms,  head- 
ache, etc.,  are  said  to  differ;  optic  neuritis  is  early  and 
acute;  and,  lastly,  it  is  claimed  that  the  s}-philitic  dis- 
ease yields  to  specific  medication  which  is  ineffective  in 
paresis.    These  are  only  some  of  the  differentiating  points 
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alleged  to  exist  between  them,  but  each  different  writer 
brings  out  new  arguments  in  favor  of  the  distinction  be- 
tween the  two.  So  fir  as  personal  experience  goes,  the 
writer  agrees  with  Berkley  that  in  the  present  state  of 
our  knowledge  a  differential  diagnosis  between  syphilitic 
disease  of  the  cortex  and  paresis  is  often  impossible. 
"When,  after  recent  syphilis,  we  have  as  far  as  possible 
the  complete  syndronie  of  paresis,  and  as  resistant  to  spe- 
cific treatment  as  is  paresis,  it  seems  to  me  useless  to  ven- 
ture a  distinction  between  the  two.  It  is  not  necessary 
or  even  reasonable  to  assume  that  the  toxin  of  recent 
svphilis  may  not  affect  the  cortical  neurons  under  favor- 
ing conditions  so  as  to  produce  the  disease  that  the  same 
toxin  favors  after  a  lap.se  of  years.  Our  experience  does 
not  warrant  a  belief  that  the  element  of  time  is  in  any 
way  essential.  True  paresis  coexists  sometimes  with  ter- 
tiary or  even  with  secondary  syphilis,  and  a  gvuiima  of 
the  "base  may  be  found  simultaneously  with  the  paretic 
changes  in  the  convexity.  Of  course  there  may  be  a 
diffuse,  conical,  brain  syphilis  that  is  not  paresis,  but 
when  the  clinical  picture"  of  the  latter  exists  and  the  con- 
dition consistently  follows  its  course,  there  is  no  reason 
for  calling  it  anything  else. 

The  other  disorders  commonly  mentioned  as  liable  to 
be  confused  with  paresis,  such  a"s  multiple  sclerosis,  cere- 
bral tumor,  etc.,  require  but  brief  notice.  In  multiple 
sclerosis  we  have  the  intention  tremor,  the  quite  different 
character  of  the  speech  defect  and  gait,  and  the  lack  of 
characteristic  mental  symptoms  of  paresis.  It  is  very 
rarely  that  a  brain  tumor  alone  presents  features  tliat 
would  lead  to  a  diagnosis  of  paresis. 

The  importance  of  thediagno.sis  of  this  disease  is  chiefly 
in  its  earlier  stages,  especially  in  the  earliest  or  jirodro- 
mal  stage.  This  is  not  so  much  for  the  possibility  of 
successful  treatment,  which  is  very  remote  at  the  best, 
but  on  account  of  the  need  of  control  of  the  patient  be- 
fore he  can  do  harm  liy  his  extravagances,  and  occasion- 
alh-  this  has  a  forensic  importance.  Tlie  paretic,  in  the 
incipient  stage,  may  serioush'  involve  himself  or  friends 
and  may  impose  upon  others  to  their  disadvantage.  It 
is  advisable  that  insurance  examiners,  especially,  should 
be  posted  on  its  earliest  symjitoms  and  indications. 

Prognosis. — The  outlook  for  a  paretic  is  bad  in  all  re- 
spects. Sooner  or  later,  and  generally  within  a  few  years 
after  the  recognition  of  his  disorder,  he  succumbs  either 
to  one  of  the  complications  incident  to  his  condition  or 
finally  to  the  exhaustion  or  marasmus  of  the  final  stage. 
A  paretic's  life  is  far  more  uncertain  at  any  stage  than  is 
that  of  victims  of  most  other  forms  of  insanity,  and  there 
is  no  time  when  a  sudden  and  fatal  aggravation  may  not 
occur.  Nevertheless,  there  are  now  and  then  instances 
of  a  stay  or  remission  in  the  disorder,  and  sometimes 
even  a  marked  improvement,  so  that  tlie  patient  is  able 
to  return  again  lor  a  time  to  his  former  associations  and 
occupations.  Cases  of  cure  have  even  been  reported, 
some  of  them  jirobably  based  on  these  remissions.  The 
characteristic  of  the  disease,  however,  is  its  fatal  progres- 
siveness,  and  all  reported  cures  sliould,  as  Kraepelin  re- 
marks, be  looked  on  with  suspicion.  AVhile  it  may  be 
possible  that  cures  have  occurred,  they  are  so  rare  as  to 
make  the  probability  of  one  in  any  given  case  altogether 
a  negligible  quantity.  The  disease  may  be  set  down,  in 
the  present  state  of  our  knowledge  and  therapeutic  re- 
sources, as  inevital)ly  fatal. 

P.\THOLO0ic.\L  Anato.my  .\xd  P.\tholoby. — In  cases 
of  paresis  in  which  an  autopsy  is  afforded  in  the  early 
stage  of  the  disi'ase  by  deaths  occurring  from  convulsive 
or  congestive  attacks  or  other  accidents,  the  chief  ma- 
croscopic appearances  are  those  of  a  chronic  meningo- 
encephalitis often  moditied  to  some  extent  by  the  imme- 
<liate  conditions  preceding  dcatli.  Thus,  for  example,  if 
the  jjatient  has  succumbed  very  early  from  convulsions, 
or  especially  if  an  attack  of  acute  delirium  has  preceded 
death,  the  gross  appearances  of  the  brain  may  be  more  or 
less  those  of  an  acute  meningoenceplialilis"with  foci  of 
intense  congestion  and  hemorrhages.  Ordinarily,  how- 
ever, the  appearances  are  charactcfristic :  there  is  "marked 
congestion  of  the  membranes  and  cortex,  often  localized 


more  prominently  in  one  hemisphere  and  generally  most 
marked  in  the  anterior  and  middle  regions  of  the  convex- 
ity ;  there  are  distention  and  tortuosity  of  the  pial  vessels, 
tlie  membrane  itself  is  thickened  and  opalescent  or  milky, 
and  the  cortical  substance  in  certain  regions,  especially 
along  the  median  fissure  anteriorl3\  is  apt  to  be  adherent 
to  the  membranes  and  these  to  tlie  cranium,  so  that  in 
removing  the  calvarium  it  is  sometimes  almost  impossible 
to  avoid  tearing  away  portions  of  the  brain  over  the 
summits  of  the  convolutions.  This  is  almost  sure  to  oc- 
cur in  separating  the  pia-arachnoid.  The  dura  itself  is 
sometimes  largely  adherent  to  the  inner  cranial  surface, 
and  the  Pacchionian  granulations  are  often  excessively 
developed.  There  may  be  subdural  hemorrhagic  foci  or 
cysts,  especiall.y  in  cases  that  have  lasted  for  some  time 
with  symptoms  of  the  developed  disease,  and  in  advanced 
cases  there  is  alwa}'S  a  lessening  of  the  volume  of  the 
cerebrum  with  atrophy  of  the  convolutions,  and  the  ad- 
hesions of  the  membranes  and  cortex  are  less  noticeable. 
The  cranium  itself  may  be  thickened  in  these  older  cases. 
The  ventricles  are  liable  to  be  dilated  and  often  granular 
on  the  ependyma.  The  white  matter  of  the  centrum  ovale 
is  congested,  dotted  with  minute  bleeding  vessels,  the 
thickened  walls  of  which  can  sometimes  be  felt  like  bris- 
tles on  passing  the  finger  over  the  freshlj'  cut  surface. 

The  brain  atrophj',  according  to  Mott's  observations, 
affects  particularly  the  frontal  and  central  regions  and 
the  hemispheres  rather  than  the  basal  portions  and  the 
cerebellum.  In  juvenile  paretics  he  found  the  left  hemi- 
sphere weighing  less  than  the  right,  a  fact  which  he 
thinks  has  a  bearing  on  the  theory  of  overuse  or  stress  as 
an  exciting  cause  of  the  disease.  In  paretics  generally 
the  region  of  the  brain  most  s\ibject  to  stress  is  that  most 
often  atrophied,  ffidema  of  the  brain  is  another  common 
and  striking  feature  in  post-mortems  of  paretics. 

The  microscopic  alterations  in  this  disorder  involve  the 
membranes  and  all  the  cortical  tissues,  the  nerve  cells, 
the  neuroglia,  and  the  vessels  of  the  brain,  as  well  as  the 
nerve  fibres  of  the  brain  and  cord  and  even  the  peripheral 
nerves.  Together  with  the  lesions  of  pachymeningitis 
and  the  leptomeningeal  framework  of  the  pia-arachnoid 
with  the  various  attendant  vascular  alterations,  there  are 
still  more  important  changes  in  the  cortical  substance 
itself.  There  are  marked  vascular  inflammatory  changes 
which  in  the  acuter  forms  may  be  most  intense.  In  these 
cases  of  galloping  paresis  not  only  the  cortical  but  the 
basal  finer  arteries  in  the  pons  and  elsewhere  reveal  a 
very  marked  periarteritis,  the  coats  are  thickened  while 
the  lumen  is  not  decreased  but  is  clogged  with  granular 
matter  and  debris  of  blood,  while  externally  the  lymph 
spaces  are  prominentand  there  are  collections  of  granular 
cells  clinging  to  the  vascular  walls  and  minute  extravasa- 
tions throughout  the  nerve  substance.  To  a  certain  de- 
gree these  appearances  are  characteristic  of  all  compara- 
tiveh'  recent  cases  of  paresis,  though  not  so  marked  as 
in  the  hyperacute  form.  In  the  older  cases  we  have  a 
decided  increase  of  the  blood-vessels,  with  thickened 
walls  and  occasionally  miniUe  aneurysms,  relics  of  old 
microscopic  hemorrhages,  patches  of  softening,  etc.  It 
is  in  the  nerve  cells  themselves,  however,  that  the  most 
significant  changes  are  met  with,  though  these  may  not 
be  so  prominent  in  the  earliest  stages  of  the  disorder. 
Kraepelin  mentions  as  the  earliest  appearance  a  swelling 
of  the  nerve  cell  in  which  the  nucleus  may  also  be  in- 
volved, but  Berkley  says  he  has  never  met  with  this  in 
the  paretic  brain.  In  the  acute  processes,  according  to 
the  former  authority,  there  is  a  rapid  cell  degeneration 
(liquefaction?),  while  in  the  more  usual  slowly  progres- 
sive cases  the  jjrocess  is  more  a  gradual  sclerosis  of  the 
cell  substance.  The  cell  body  itself  shrivels  up,  the  proc- 
esses become  tangled,  the  nucleus  as  well  as  the  cyto- 
plasm atrophies,  and  in  certain  regions  there  is  almost  a 
complete  destruction  of  nerve  cells  in  the  later  stages. 
The  degenerative  changes  are,  in  fact,  localized  to  a  large 
extent,  and  the  pathological  appearances  described  may 
be  apparently  absent  in  other  cortical  tracts,  at  least  un- 
til the  later  period  when  the  morbid  changes  have  in- 
volved the  brain  generallj'. 
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The  DtTve  fibres  also  suffer  with  the  nerve  cells,  and  in 
the  later  stages  of  the  disease  the  degeneration  may  in- 
volve the  greater  part  of  these  in  extensive  cortical  re- 
gions and  l)e  traced  down  to  the  basal  ganglia  and  the 
medulla.  A  peripheral  neuritis  iu  paresis  has  long  been 
observed,  and  the  spinal  implication  has  been  studied 
particularly  of  lale  years,  especially  with  reference  to  the 
relations  with  tabes.  Tliese  relations  v.'ere  noticed  or  sus- 
pected more  than  twenty  years  ago  by  Turck,  Horn, 
Spitzka,  Kiernan,  and  others,  and  their  recognition  has 
recentlj-  become  quite  general,  especially  since  statistical 
studies  have  made  evident  the  common  specitic  etiology 
of  the  two  disorders.  It  is  probable  that,  as  Fuerstuer 
says,  there  are  faw  cases  of  paresis  without  implication 
of  the  cord,  but  the  fact  that  it  has  not  heretofore  been 
the  general  custom  to  examine  it  as  carefullj'  as  the  brain 
has  prevented  its  being  so  universally  recognized.  In 
the  tabetic  cases  the  lesions  may  be  those  characteristic 
of  tabes  or  primary  degeneration  of  the  posterior  root 
fibres  and  posterior  colunui  sclei'osis,  but  it  is  probable 
that  iu  the  majority  of  cases  a  descending  degeneration 
of  the  pyramidal  tracts  will  be  found  more  prominent. 

The  neuroglia  is  also  involved,  there  is  proliferation  of 
the  spider  cells,  the  processes  of  which  form  a  tangled 
mesh,  and  iu  some  portions,  cspeciallj-  the  internal  and 
external  limiting  layers  of  the  cortex,  this  is  particularly 
Doticeable,  the  more  so  from  the  more  or  less  complete 
disappearance  of  the  normal  nerve  cells  in  these  parts. 
With  this  sclerosed  condition  the  cortex  is  sometimes  re- 
duced to  lialf  its  normal  thickness.  Every  portion  of  the 
nervous  .sj-stera  is  liable  to  be  affected  in  this  disease,  the 
changes  varying  according  to  the  situation  and  the  func- 
tion of  the  part.  Secondarily  to  the  nervous  lesions  we 
have  the  possibility  of  any  and  every  other  organ  being 
affected,  and  some  of  the  important  viscera  are  as  a  rvde 
more  or  less  involved.  The  kidneys  are  very  commonly 
found  disordered,  there  may  be  gastric  or  intestinal  lesions 
and  cardiac  or  pulmonary  complications  are  common. 

The  question  whether  paresis  is  jirimarily  a  disease  of 
the  nerve  cells  itself  or  of  the  vascular  svstem  has  been 
extensively  argued  in  the  past,  and  at  the  present  time 
the  weight  of  opinion  seems  to  favor  the  view  that  in 
this  disease,  as  iu  tabes,  the  primary  lesion  is  in  the  de- 
generation of  the  neuron,  that  it  is  primarily  a  parenchy- 
matous rather  than  an  interstitial  di.sorder,  with  .secondary 
inflammatory  conditions  of  the  vessels  and  tissues  gener- 
ally. Berkley,  however,  among  recent  writers  favors 
the  theory  of  the  primary  vascular  disease,  and  Chalmers 
Watson  has  recently  argued  for  the  same  in  tabes.  Either 
view,  however,  is  consistent  with  the  toxic  origin  of 
these  disorders ;  it  is  perfectly  supposable  that  in  the  more 
acute  and  rapid  forms  the  vascular  involvement  may  be 
simultaneous  with  or  locally  precede  that  of  the  nerve 
substance,  while  in  other  cases,  especially  tliose  of  the 
late  developing  t\'pe,  the  damage  to  the  neurons  ma_v 
have  been  primary.  Assuming  that  the  toxin  is  that  of 
syphilis,  as  is  probable,  we  know  that  it  may  lie  latent  in 
the  organism  for  long  periods,  to  be  finally  wakened  into 
action  by  various  exciting  causes,  or  it  may  act  vi<ilent!y 
on  the  nervous  system  very  soon  after  its  introduction 
into  the  body.  Virchow's  dictum,  quoted  by  Jlott,  "  that 
a  cell  nourishes  itself  and  is  not  nourished,"  is,  as  the  lat- 
ter says,  i^robably  the  kej'  to  the  pathology  of  this  dis- 
ease ;  but  this  does  not  exclude  the  possible  earlier  action 
of  a  toxin  on  the  vascular  sj-stem  than  on  the  nerve  ele- 
ments in  certain  cases.  It  is  permissible,  however,  to 
suppose,  according  to  the  latest  evidence,  that  in  the 
majority  of  cases  of  paresis  the  neurons  weakened  by 
toxic  action  give  way  under  conditions  of  stress,  waste 
exceeds  repair,  and  the  early  symptoms  are  those  of  neu- 
rasthenia. Under  the  influences  of  a  present  poison, 
however,  brain  waste  goes  further,  the  degenerative  proc- 
esses give  rise  to  waste  products  in  the  cerebrosiiinal  fluid 
and  lilood,  and,  these  being  themselves  toxic,  react  on  the 
neuron  structures  by  irritating  and  causing  conditions 
tending  to  inflammation  and  lymphatic  and  venous 
stasis,  arterial  an;emia,  and  a?dema.  The  circulation  is 
thus  rendered   unstable,   the  cortical   irritabilitv  is   in- 


creased, and  we  thus  have,  besides  the  action  of  the  orig- 
inal toxin,  a  continuous  vicious  circle  of  waste,  produc- 
tion of  toxic  products — cholin,  nucleo-proteid  (Mott  and 
Haliburton),  these  again  reacting  on  the  nerve  element 
through  the  lymphatics  and  the  blood.  The  various 
symptoms  of  paretic  dementia  can  all  be  accounted  for 
by  this  continuous  and  progressive  intoxication  and  auto- 
intoxication of  the  brain. 

In  tabes  the  process  is  a  similar  one,  and  the  relations 
of  the  two  disorders  are  coming  to  be  generally  recog- 
nized. Their  differences  are  essentiall_v  due  to  the  differ- 
ent portions  of  the  nervous  system  primarilj'  involved — 
in  paresis  the  cerebral  association  system  and  in  tabes  the 
exogenous  afferent  spinal  neurons,  as  jiointed  out  by 
Mott.  The  selective  action  of  the  luetic  toxin  is  exhib- 
ited in  both,  and,  as  already  noted,  tlicy  not  infre(iuently 
appear  to  be  combined  or  to  follow  one  another  in  the 
same  individual.  In  each  disease  the  parts  first  involved 
appear  to  be  those  subjected  to  special  strains — in  paresis 
the  cortical  neurons  from  worry,  alcoholic  or  otlier  ex- 
cesses, overwork,  etc.  ;  in  tabes  the  spinal  sensory  neu- 
rons from  similar  causes  affecting  the  cord,  the  .strain  of 
special  overwork  or  equilibrium,  sexual  excess,  exposure, 
etc.  In  each  we  have  the  siiecific  pu]iillary  reactions, 
the  meningeal  thickening,  interstitial  sclerosis,  and  wast- 
ing of  the  neurons.  The  pathological  resemblances  are 
certainly  close  enougli  to  suggest  a  relation  between  the 
two  disorders,  and,  taken  in  connection  with  the  known 
facts  of  their  etiolog)'  and  course,  the  belief  in  their  es- 
sential identity  is  certainly  strongly  favored,  if  not  abso- 
lutely confirmed. 

Tkeat.ment. — Inasmuch  as  paresis  is  essentialh*  an  in- 
curable disease,  the  treatment  is  mainly  palliative.  It 
may  be  that,  coidd  it  be  taken  in  its  very  beginnings, 
there  might  be  some  hope  of  cure ;  but  the  opportiuiity  is 
seldom  if  ever  afforded.  Still  if  a  course  of  iodides  is 
well  borne  it  is  worth  trjing,  and  the  writer  has  some- 
times .seen  what  he  thotight  was  temporary  improvement 
from  it.  He  has  had  less  experience  with  the  mercurial 
treatment,  but  it  is  strongly  reconnuended  by  Berkley. 
In  some  ca.ses,  and  in  advanced  stages  in  all.  specific 
treatment  is  ill  borne  and  should  not  be  carried  far.  Va- 
rious general  remedies  have  from  lime  to  time  been  rec- 
ommended, but  none  have  won  much  confidence.  A 
judicious  use  of  hydrotherapy,  baths,  prolonged  and  oth- 
erwise, adapted  to  the  case,  and  carefully  administered 
and  watching  the  effect,  has  been  useful,  and  in  some 
cases  has  apparently  produced  long  remissions  of  the  dis- 
ease. Baths  are  of  course  an  essential  adjunct  to  the 
treatment,  and  strict  cleanliness  must  be  secured,  espe- 
cially in  the  demented  conditions.  Scrum  therapy  has, 
of  course,  been  suggested,  and  very  recently  Bruce  has 
reported  experiments  with  the  injection  of  serum  from 
cases  in  remission.  The  pathological  theory  on  whic'li  this 
treatment  is  based — that  paresis  is  an  intoxication  from 
the  bacilli  of  the  colon  group  (Ford  Robertson) — will 
require  a  great  deal  of  demonstration  before  it  can  be 
accepted,  but  as  a  therapeutic  suggestion  it  should  be 
mentioned.  In  any  case,  on  general  principles,  it  is  ad- 
visable to  protect  the  patient  as  much  as  possible  from  any 
effects  of  intestinal  intoxication.  Tonics,  heart  stimu- 
lants, h_vpnotics,  local  remedies  for  bedsores,  etc.,  all  will 
come  into  ]")lay,  in  the  various  stages  of  the  disease,  to 
meet  occurring  conditions.  Drugs  usually  fail  to  do 
much  good  in  the  acute  delirious  attacks,  but  sedatives 
should  be  tried  with  due  precautions.  In  the  paretic 
status  epilepticus  injections  of  chloral  or  hypodermic 
medication  may  be  tried. 

It  would  be  well  if  all  incipient  paretics  could  be  put 
under  a  modified  restraint :  often  a  rest  cure  woidd  seem 
advisable.  When  the  disease  has  fairly  manifested  itself, 
asylum  treatment  is  necessarj'  and  should  be  continuous 
except  during  pronounced  remissions.  If  during  these 
the  patient  is  able  to  be  at  home,  he  should  still  be  under 
medical  surveillance  and  advice.  In  the  closing  scenes 
of  the  disease,  the  most  that  can  be  done  is  to  meet  the 
symptoms  as  they  arise  and  make  the  patient's  last  days 
as  decent  and  comfortable  as  possible.     It  is  important, 
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il  should  be  said,  to  watch  the  patient's  eating,  and  give 
only  such  food  as  can  be  taken  safely  without  danger  of 
chcikiiiiT.  The  condition  of  the  bowels  and  bladder  and 
the  trophic  alterations  will  all  require  careful  attention. 

Henry  M.  Bannister. 

XIII.  INSANITY  DEPENDENT  ON  CEREBRAL  DIS- 
EASES.—The  Icnii  organic  insanity  or  that  from  gross 
disease  of  the  lirain  is  usually  confined  in  classifications 
of  mental  disorders  to  derangements  associated  with  ex- 
isting arteriosclerotic  or  syphilitic  conditions  or  with 
actual  lieniiplegia  or  tumor  symptoms.  Taken  in  its 
broader  sense  it  would,  of  course,  include  other  forms  not 
usually  thus  designated,  such  as  paresis,  most  if  not  all 
epileptic  mental  disorders,  and  also  senile  iu.sanity  due  to 
the  pathologic  changes  of  old  age  in  the  brain.  Here, 
however,  the  term  is  employed  in  its  usual  signification, 
meaning  by  it  the  jisychic  disorders  accompanying  apo- 
plexies, neoplasms,  general  or  local  cerebral  arterioscle- 
rosis, traumatisms  and  syphilitic  diseases  of  the  brain. 
The  distinction  is  rather  an  arbitrary  one  in  some  respects, 
but  it  has  its  convenience  in  affording  a  place  for  special 
consideration  of  a  number  of  mental  syndromes  having 
a  direct  etiologic  connection  with  certain  lesions,  and 
moreover  often  modified  in  their  ps_vchic  manifestations 
bj-  the  character  and  extent  of  these  lesions. 

'The  distinction  between  insanity  from  arterial  disease 
of  the  brain  and  from  certain  ty]ies  of  senile  mental  de- 
ca_v  is  not  a  very  clear  one,  especially  since  the  former 
occurs  as  a  rule  in  the  down-hill  'period  of  life  and  is  at- 
tended with  other  more  or  less  similar  conditions  of  gen- 
eral bodily  decay.  It  may  often  properly  be  cotmted  as 
a  rather  more  pronounced  fonn  titan  usual  of  senile  in- 
sanity, differing  from  the  usual  type  only  in  its  more 
marked  symptoms  and  its  commonly  earlier  appearance. 
"  That  a  man  is  as  old  as  his  arteries  "  is  a  wise  medical 
saw.  but  in  most  cases  the  brain  wasting  from  ligid 
arteries  does  not  cause  insanity,  and  senile  dementia 
wlien  it  appears  comes  on  in  the  later  stages  of  life  and 
in  less  pronounced  a  form  than  is  the  form  here  under 
consideration.  There  are,  as  we  understand  it,  two  con- 
ditions of  non-specific  aiteiial  disease  that  may  cause 
general  mental  disorder,  viz..  atheroma,  a  well-known 
form  of  degeneration,  usually  senile,  but  occasionally 
premature,  often  more  or  less  localized,  and  arterioscleio- 
sis,  a  more  general  condition,  usually  toxic  in  origin,  of 
arterial  thickening  and  sometimes  of  atrophy  in  which 
the  brain  involvement  may  be  secondary  to  or  associated 
with  like  arterial  disease  elsewhere  in  the  organism  and 
especially  in  the  kidneys.  Biuzwanger  and  Alzheimer 
have  described  a  type  of  insanity  associated  with  this 
condition,  which  may  simulate  the  dementia  form  of 
general  paresis  with  its  paretic  disorders  of  speech  and 
frequent  circviiuscribed  paralyses  and  partial  or  complete 
temporary  remissions.  It  is  hard  to  say  that  this  is  a 
constant  or  even  approximately  fretjuent  type  from  this 
cause,  but  a  general  demented  condition  may  be  said  to 
be  the  rule  in  the  advanced  cases.  There  are.  however, 
cases  of  marked  arterial  iliseasi',  more  esiieeially  perhaps 
of  the  atheromatous  type,  in  which  the  mental  symptoms 
have  a  wide  range,  including  both  depressed  and  exalted 
states  and  conditions  of  chronic  pei-secutory  delusional 
insanity.  With  these,  however,  occur  signs  of  gross 
cerebral  disease  such  as  convulsions,  temporary  lieniiple- 
gia, or  spastic  symptoms,  etc.  It  is  questionaljle  whether 
we  can  safely  allege  that  any  one  common  type  of  clini- 
cal syndrome  prevails,  other  than  the  dementia  shown 
in  loss  of  memory,  irritability,  mental  confusion,  lack  of 
emotional  control,  etc.,  that  arc  eliaracteiistic  of  these 
cases,  and  which  are  liable  to  complicate  whatever  spe- 
cial form  of  mental  disease  the  condition  may  simulate. 
Perhaps  we  should  add  the  pseudo-paresis  due  to  tins 
type  of  arterial  disease,  which  is  not  tmcommon  and  is,  in 
the  opinion  of  the  writer,  probably  responsible  for  most 
if  not  all  cases  of  allege(l  paresis  occurring  after  the  ages 
of  fifty-five  or  sixty.  The  resemblance  to  the  demented 
type  of  paresis  is  close  in  many  resijects,  the  occasional 
convulsive  or  congestive  attacks,  the  paresis,  etc.,  all 


closely  resemble  the  true  paretic  dementia.  There  are 
generally,  however,  according  to  my  observation,  other 
symptoms  of  general  diffuse  arteriosclerosis  which  are 
lacking  in  true  paresis,  the  speech  is  less  characteristic, 
the  disease  less  rapidly  progressive,  the  remissions  are 
rarer,  and  a  specific  history  and  the  Argyll-Robertson 
pupil  are  lacking.  There  is  a  peculiar  general  facies  in 
genuine  beginning  paresis — not  meaning  merely  the  facial 
expression,  but  pecidiar  to  cases  in  their  earlier  stages; 
later,  when  the  paralysis  and  dementia  are  more  advanced, 
there  is  more  resemblance  between  the  two.  The  termi- 
nal stages  are  much  alike  so  far  as  the  clinical  symptoms 
are  concerned.  Tlie  prognosis  of  this  form  is  usually 
bad,  but  occasional  temporary  derangement  of  almost 
any  form  may  occur  in  connection  \\ith  the  local  minute 
aneurisms  or  hemorrhages  of  diffuse  or  local  arteinal  dis- 
ease of  the  brain. 

Multiple  cerelu'O-spinal  sclerosis,  with  its  typical  symp- 
toms of  intention  tremor,  rigidity,  nystagmus,  etc.,  may 
also  be  attended  with  mental  sj'uiptoms ;  a  certain  amount 
of  mental  ilulness  is  probably  the  rule.  It  is  not  so  fre- 
quent, however,  to  see  what  can  be  called  actual  insanity 
from  this  cause,  and  when  it  occurs  it  usually  takes  the 
dementia  type,  above  described. 

Hemorrhages  of  the  brain  are  not  necessarily  dependent 
upon  any  diseased  ccmdition  of  the  arteries  and  ma^*  oc- 
cur at  any  age.  indeed  their  greatest  frequency  is  be- 
tween early  maturity  and  o\d  age.  The  same  is  true  of 
embolism,  thrombosis,  and  tumors,  all  of  which  may  be 
attended  with  s_ymptoms  of  decided  mental  alienation. 
We  can  group  for  convenience'  sake  these  derangements, 
the  first  three  together,  or  perhaps  rather  the  first  two  as 
post-apoplectic  insanity,  while  the  symptoms  of  throm- 
bosis are  liable  to  be  slower  in  their  onset  and  therefore 
not  so  properly  designated  as  due  to  a  stroke  or  sudden 
ictus.  So  far  as  the  mental  sj-mptoms  are  concerned, 
however,  there  is  no  practical  difference  and  the  term 
paralytic  insanity  would  apply  alike  to  all  three.  It  is 
probable  that  in  eveiy  case  of  severe  hemiplegia  there  is 
left  at  least  a  slight  degree  of  mental  impairment,  but 
this  is  not  always  perceptible,  even  to  rather  close  obser- 
vations after  the  slighter  attacks.  It  is  only  in  the  mi- 
nority that  we  have  what  we  can  call  acttial  insanity  and 
this  when  it  occurs  may  be  but  temporary.  Sometimes, 
even  after  a  minute  hemorrhage,  there  nmy  be  a  tempo- 
rary hallucinatory  delirium,  but  this  is  not  accounted  as 
true  insanity.  The  most  freqvient  change  observed  is  a 
certain  degree  of  mental  incapacity,  shown  in  inability 
to  follow  successfully  former  occupations,  and  a  lack  of 
emotional  control.  This  may  be  temporary  but  often  it 
is  permanent,  and  constitutes  a  mild  form  of  organic  de- 
mentia that  may  not  be  sufficiently  pronounced  or  serious 
to  disqualify  altogether  the  subject  from  social  and  busi- 
ness life.  Tlie  younger  the  patient,  the  less  likely  is  this 
condition  to  be  lasting;  in  the  older  cases  in  which  the 
atheromatous  changes  of  senility  have  begim  and  pro- 
gressed to  greater  or  less  extent,  the  mental  weakness  is 
apt  to  be  progressive  and  a  marked  true  organic  dementia 
occurs.  In  the  later  stages  these  old  hemiplegic  dements 
are  often  helpless  untidy  paralytics ;  sometimes,  however, 
the  mental  disorder  takes  on  the  form  of  ordinary  termi- 
nal dementia  or  what  is  called  usually  chronic  mania  or 
melancholia  according  as  motor  excitement  or  depression 
prevails.  Aphasic  and  other  complicarions  are  frequent 
and  posthemorrhagic  choreic  symptoms  are  occasionally 
met  with.  The  vegetative  functions  may  be  compara- 
tively unimpaired,  except  in  so  far  as  they  are  embar- 
rassed b)'  the  patient's  lack  of  care  of  himself  or  by  his 
paralj-sis.  These  chronic  cases  tisually  end  in  death  from 
some  intercurrent  affection  or  a  recurring  paralytic 
stroke;  sometimes  from  general  breakdown  with  bed- 
sores, and  other  trophic  symptoms  such  as  local  gan- 
grenes, etc.  Kidney  and  heart  diseases  are,  of  course,  not 
infrequent  comjilications  aiding  in  the  fatal  outcome. 
Convulsions  are  not  rare  and  have  also  their  influence  or 
rather  their  evil  significance. 

Other  forms  of  insanity  may  follow  apoplectic  attacks; 
probably  the  most  frequent  type  is  aconfusional  delirium 
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or  mania,  such  as  that  ah'ead_v  meutioncil.  but  much  more 
prouounced  and  serious  and  undei'laid  by  a  very  decided 
geueral  mental  impairment.  It  may  be  called  an  agitated 
dementia  with  liallueiuations  and  illusions,  often  perma- 
nent, though  remissions  and  e.xacerbations  may  irregu- 
larl}'  occur.  In  other  cases  melancholic  symptoms  ma}' 
prevail  with  self-accusations  and  decided  suicidal  tenden- 
cies. These  are  sometimes  well  developed  when  the  de- 
pression is  not  .so  apparent,  but  this  is  not  usually  the 
case.  Delusional  insanity  "with  ideas  of  persecution  is 
also  sometimes  observed  after  these  brain  lesions,  and  I 
have  observed  ca.ses  iu  which  these  symptoms  were  the 
only  very  noticeable  after-eflfect  of  the  paralytic  attack, 
the  patient  appearing  to  all  but  the  closest  observers  and 
to  those  of  his  own  family  as  verj-  nearly  in  his  normal 
mental  condition. 

Thrombotic  dementias,  which  are  claimed  by  Berkley 
to  be  the  most  fn'quent  of  all,  usually  take  on  the  form 
already  described  when  speaking  of  artericsclerotic  dis- 
ease of  the  brain,  in  whicl),  in  fact,  they  most  commonly 
occur.  There  are  more  apt  to  be  jiremonitions,  head- 
aches, vertigos,  temporary  aphasias,  and  local  paraly.ses, 
drowsiness,  etc.,  before  the  de\'elopment  of  the  hemiple- 
gia which  may  itself  be  gradual  in  it.s  onset.  The  mental 
symptoms  may  also  be  gradual  in  their  appearance,  or 
rathei-  there  may  be  precursory  phenomena  such  as  im- 
paired emotional  control,  .some  loss  of  memory,  etc.,  be- 
fore the  parah'sis  and  the  associated  fully  developed 
aberration.  It  sometimes,  therefore,  is  sliglitly  different 
in  this  respect  from  the  other  post-paralytic  derange- 
ments, but  there  is  no  essential  diffen-nce  in  cases  from 
this  cause  and  it  may  also  occasional Ij'  give  rise  to  di- 
verse clinical  symptoms  of  maniacal  (?xcitemeiit,  deprcs- 
.sion.  delusions,  etc.  The  subjects  of  thrombotic  soften- 
ing and  its  mental  complications  are  apt  to  be  of  more 
advanced  age  than  those  of  post-paralytic  insanity  from 
hemorrhage  or  embolism,  luiless,  as  is  often  the  case, 
there  is  a  specific  laiut  combined  with  excesses  and  over- 
strain in  its  etiology. 

The  piithohy;/  of  insanity  from  arterial  diseases  iu  the 
brain  is  necessarily  complex  and  various  iu  details.  We 
may  include  it,  however,  under  one  general  head,  viz., 
disturbances  of  nutrition  of  the  nerve  elements,  w-hether 
through  irregularities  of  blood  supply,  from  vascular 
rigidity  and  non-responsiveness  to  the  normal  vaso-motor 
regulation,  or  to  direct  injury  or  cutting  off  of  the  circu- 
lation in  hemorrhage  or  arterial  occlusion  by  emboli  or 
thrombosis.  In  post-mortems  ive  find  the  characteristic 
vascular  lesions  of  arteriosclerosis  or  premature  athe- 
roma, and  in  long-continued  cases  brain  wasting,  espe- 
cially of  the  frontal  lobes,  thickening  of  the  pia,  adhesions 
of  the  membranes,  excess  of  Pacchionian  granulations, 
sometimes  pachymeningitis,  cysts,  organized  clots,  etc. 
The  lesions  of  acute  softening  or  of  acute  hemorrhage 
need  not  here  be  detailed. 

The  proijiiimn  of  arteriosclerotic  mental  disorder  is  not 
good,  though  that  from  hemorrhage  or  limited  thrombosis 
is  somewhat  less  serious.  The  liability  to  recurrences  of 
apoplectic  attacks  or  of  extension  of  areas  involved 
must  be  reckoned  with  and  an  apparent  recovery  of  in- 
sanity following  such  accidents  not  be  estimated  with  anj' 
too  sanguine  temper.  The  underlying  condition  has  also 
to  be  considered,  viz.,  cardiac  disease,  heredity,  and  any 
toxic  agency  that  maj'  be  or  have  been  active.  Probably 
the  least  unfa\orable  prognosis  can  be  given  when  the 
mental  symptoms  are  due  to  a  not  too  extensive  softening 
from  embolism  in  a  ])erson  of  otherwise  sound  cerebral 
organization.  Here  there  may  be  no  extensive  arterial 
involvement. 

The  tveatment  is  mainly  symptomatic :  quiet  so  far  as 
it  can  be  secured,  attention  to  nutrition  and  elimination, 
securing  of  sleep,  regulation  of  the  circulation,  etc.  If 
there  exists  any  bodily  condition  that  aggravates  the 
mental  symptoms  or  threatens  to  do  so  if  must  be  at- 
tended to. 

Among  otlier  marked  gross  cerebral  conditions  that 
give  rise  to  insanity,  syphilis  takes  perhaps  the  foremost 
place.     The  amount  of  literature  on  this  subject  is  very 


extensive,  and  the  existence  of  a  special  recognizable  type- 
of  mental  disorder  due  to  syphilis  seems  to  be  taken" for- 
granted  by  many  alienists.  There  is  no  question  but  tliat 
syphilis  is  an  antecedent  or  cause  of  very  many  cases  of 
insanity  other  than  paretics,  who  are  generally  coming  to 
be  considered  as  usually  ovring  their  disorder  primarily 
to  this  cause.  It  is  another  thing,  however,  to  admit 
that  these  cases  are  generally  or  even  often  of  sucli  a 
character  as  to  form  a  clinical  sjiecies  of  syphilitic  insan- 
ity. Jlany  of  the  best  autliorities  deny  "thi.s,  while  ac- 
knowledging that  the  close  association  of  the  specific  dis- 
ease and  the  mental  disorder  may  be  apparent.  Syphilis 
has  so  man\'  possible  deteriorating  effects  on  the  organ- 
ism that  it  can  turn  the  scale  easil\'  between  mental 
health  and  disease  in  tho.se  predisposed  to  insanity  even 
before  it  manifests  its  special  effects  on  the  nerve  centres. 
Its  usual  mode  of  attack  on  the  brain  is  apparently 
through  the  vascular  system  or  by  the  distui'bing  action 
of  the  neopla.stic  grovvths.  The  possible  suspicion  of 
lues  in  cases  of  cerebral  arteriosclerosis  has  been  alread_v 
referred  to,  and  the  clinical  symptoms  of  specific  and 
non-specific  arterial  brain  disease  are  not,  in  the  writer's 
opinion,  sufficiently  different  to  permit  their  distinction 
.so  far  as  the  psychic  manifestations  are  concerned.  The 
elaborately  tabulated  differential  diagnostic  points  also 
between  cerebral  s.yphilis  and  paresis  have  not,  so  far  as 
his  experience  goes,  been  found  entirely  reliable,  and  any 
differential  diagnostic  data  between  the  mental  symptoms 
of  cerebral  syphilis  and  those  from  non-specific  arterial 
disease  are  still  less  constant.  Paresis  is  a  well-marked 
Sjjecies  of  insanity,  but  in  some  of  its  pha,ses  and  espe- 
cially in  its  later  stages  it  is  often  closely  simulated  by  the 
dementia  from  arteriosclerotic  or  atheromatous  disease. 
When  recent  or  existing  syphilis  is  associated  with  a 
clinical  syndrome  throughout  like  that  of  paresis  there  is 
no  good  reason  for  calling  it  anj-thing  else,  and  aside  from 
such  ca.ses  there  are  no  realh'  well-defined  characteristic 
types  of  mental  derangementthat  can  be  called  syphilitic 
insanity — that  is,  so  far  as  the  stricth'  ps3'chic  sj-mptoms 
are  concerned.  Of  course,  the  association  with  the 
physical  syrajjtoms  of  cei'ebral  syphilis,  such  as  the  pa- 
ralysis of  special  cranial  nerves,  etc.,  makes  the  etiology 
evident  and  to  a  certain  extent  justifies  the  use  of  the 
term.  Without  these  or  a  history  of  specific  disease 
there  would  be  very  insuflicient  evidence  of  the  existence 
of  any  such  form.  The  most  common  type  of  derange- 
ment met  with,  api^areutly  due  to  lues,  is  a  gradually  pro- 
gressive dementia,  but  any  other  of  the  forms  of  insanity 
caused  by  toxins  acting  on  the  neurons  or  by  arterial  de- 
generation may  appear.  It  is  only  in  those  possible  cases 
of  syphilitic  insanity  in  which  the  ])oison  overwhelms  the 
nerve  elements  before  it  has  acted  long  enough  to  pro- 
duce its  effect  through  arterial  disease  tfiat  it  is  likely  we 
can  find  any  really  characteristic  conditions,  and  our  ac- 
quaintance with  such  cases  is  as  yet  too  limited  to  enable 
us  reliably  to  enumerate  such  differentiating  characters. 
There  is  also  a  specific  psychic  factor  present  in  .some 
cases  of  S3philis  which  can  hardly  be  called  syphilitic  in 
itself,  but  which  may  be  prominent  in  the  mental  symp- 
toms :  that  is,  the  moral  effect  of  the  existence  of  the  dis- 
ease. This.  I  think.  I  have  seen  to  color,  so  to  speak,  the 
mental  conditions  in  one  or  two  cases  in  which  the  symp- 
toms were  of  the  depressive  type  and  the  organic  di.sease 
certainlj-  sliglit. 

The  mental  symptoms  of  cerebral  syphilis  as  described 
bj'  authors  are  mainly  a  progressive  dementia  with  some- 
times a  moral  deterioration  as  a  prominent  feature  in  the 
earlier  manifestations.  Sometimes  there  may  be  a  mania- 
cal outbreak  of  brief  duration  or  suspicious  delusions.  A 
special  feature  described  by  some  is  the  changeableness 
of  the  symptoms.  Some  ]5atients  are  for  the  most  ]iart 
quiet  and  apathetic,  but  occasionally  have  short  spells  of 
excitement  and  occasionally  short  spells  of  lucidity, 
again  relapsing  into  the  condition  of  lethargic  depression. 
All  the  elaborate  descriptions  of  the  clinical  phases  of 
mental  disease  from  syphilis,  however,  do  not  cover  any- 
thing that  cannot  be  shown  to  occur  in  in.sanity  from 
non-specific  tumors  or  arterial  disease  or  from  the  action 
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of  other  toxic  agents  on  the  brain.  Epileptic  insanity, 
from  syphilis,  is  a  well-known  type. 

The  treatment  of  these  cases  of  derangement  from  lues 
is  that  of  the  specific  disease,  with,  of  course,  attention 
to  the  special  symptoms  of  the  patient  s  mental  condition 
as  they  occur.  '  The  patient  is  primarily  a  syphilitic,  and 
much  "good  can  be  done  to  the  physical  health  and  occa- 
sionally also  to  the  mental  symptoms,  though  the  progno- 
sis in  these  cases  is  not  particularly  good.  If  no  exten- 
sive organic  changes  have  taken  place  and  the  case  is 
largely  a  sypliilophobic  depression  the  prospect  is  often 
a  liopeful  one.     These  cases  are,  however,  the  exception. 

Non-syphilitic  brain  tumors  occasionally  produce  men- 
tal alienation  and  the  type  is  often  similar  to  that  from 
specific  disease — a  grailually  progressive  duluess  or  de- 
mentia. They  arc,  of  course,  not  so  liable  to  be  multiple 
or  to  be  associated  with  diffuse  disease  of  the  membranes 
and  vessels,  and  aside  from  general  pressure  symptoms 
their  location  may  affect  the  form  of  insanit}'.  Tumors 
in  the  frontal  lobes  and  corpus  callosum  are  apparently 
most  frequently  attended  with  decided  mental  symptoms, 
though  a  certain  degree  of  dulness  and  impairment  may 
occur  with  them  in  other  locations.  Starr  says  that  neo- 
plasms in  the  base  of  the  frontal  lobes  are  not  accom- 
panied with  these  mental  symptoms.  This  is  not  uni- 
versally correct,  foi'  I  have  seen  what  was  apparently  a 
soft  gliomatous  growth  involving  this  region  and  extend- 
ing backward  so  as  to  involve  tlie  optic  nerves  and  pro- 
duce total  blindness  accompanied  with  a  very  profound 
dementia.  In  a  verj'  large  proportion  of  cases  of  tumor 
there  is  not  any  positive  insanity,  though  there  may  be 
some  slight  degree  of  dulness  of  perception,  aphasia, 
somnolence,  etc.,  and  often  there  are  no  real  mental 
sj'mptoms  whatever. 

Abscess  of  the  brain,  apart  from  traumatism,  is  not 
commonly  recognized  as  a  cause  of  mental  disorder. 
Acute  abscess  is,  of  cour.se,  often  associated  with  menin- 
gitis and  there  are  likely  to  be  delirium  and  other  sj'mp- 
toms of  meningitis. 

Traumatisms  are  a  frequent  cause  of  mental  aberration 
both  as  an  immediate  and  as  a  late  result.  A  very  large 
proportion  of  epileptic  insanity  is  really  due  to  this 
cause,  but  this  type  need  not  be  here  considered.  The 
mental  disorders  from  traumatism  may  take  on  various 
forms,  some  of  them  in  no  way  characteristic  of  their 
cause,  and  for  this  reason  some  text-books  contain  no 
special  chapters  on  this  subject  and  do  not  include  it  in 
their  classification.  There  are,  however,  certain  mental 
symptoms  frequently  following  severe  injuries  involving 
the  brain,  and  the  use  of  the  term  traumatic  insiinity  is  to 
a  certain  extent  justified.  The  usual  first  result  of  a 
cerebral  concussion,  for  example,  is  imconsciousness, 
■which  maj'  last  for  from  a  few  minutes  to  several  hours 
or  even  for  days,  and  be  followed  by  either  recovery 
after  a  period  of  hazj'  consciousness  or  by  a  confusional 
delirium  that  may  in  some  cases  be  permanent  or  pass 
into  a  condition  of  dementia.  In  other  cases  there  may 
be  melancholic  or  maniacal  symptoms  or  a  dementia  from 
the  beginning.  Tiie  more  serious  symptoms,  of  course, 
are  likely  to  follow  severe  injuries  involving  the  cranial 
bones,  lacerating  the  cerebral  substance  anil  setting  up 
suppurative  processes  in  the  brain  by  infection.  A  com- 
mon immediate  mental  condition,  according  to  mj-  obser- 
vation, lias  Ijeen  a  semi-dazed  state  in  which  the  patient 
seemed  unable  to  get  rid  of  some  besetting  idea  often 
connected  with  tlie  accident,  and  asked  over  and  over 
again  in  regard  to  it,  apparently  immediately  forgetting 
the  replies  received.  Sometimes,  and  this  is  rather  fre- 
quently the  ca.se.  the  patient  appears  to  get  over  the  im- 
meiiiate  effects  of  the  injury,  but  after  a  longer  or  shorter 
time  secondary  results  begin  toapi)ear:  cerebral  symp- 
toms, such  as  vertigo,  tinnitus,  cerebroasthenic  symp- 
toms, incapacity  for  mental  exertion,  failure  of  memory 
and  of  attention,  sometimes  a  i)eculiar  obstinacy  and 
wrong-headedn(>ss  is  noticc-uble,  together  with  n'lorbid 
Impulses  and  moral  deterioralion.  While  in  some  cases 
it  is  hard  to  say  tlial  the  patient  is  actually  insime,  it  is 
very  evident  tliut  he  is  not  the  same  person"  as  before. 


This  change  may  be  progressive,  ending  in  more  or  less 
pronimuced  dementia,  or  epilepsy  may  supervene — this 
last  is  jierhaps  as  frequent  an  outcome  of  these  cases 
as  any  other.  The  locality  of  the  injury  may  affect  the 
form  of  the  mental  change;  it  seems  probable  that  moral 
deterioration  and  general  change  of  character  are  most 
likely  to  be  observed  after  injurj-of  the  frontal  lobes  and 
more  noticeable  because,  when  these  are  most  involved, 
the  physical  symptoms  of  disorders  of  motor  functions 
and  sensation  are  less  likelj'  to  overshadow  them.  There 
is  also  after  brain  injur}-,  according  to  some  authorities, 
a  special  weakness  toward  alcohol  or  drug  habits :  Mac- 
pherson  says  that  a  \ery  large  proportion  of  these  cases 
of  late-appearing  traumatic  insanity  take  to  alcdhnl  as  a 
habit,  and  Kraepeliu  remarks  on  the  peculiarities  of  these 
subjects  toward  alcohol.  AVhcn  the  brain  mischief  has 
progressed  sufficiently  to  produce  decided  mental  symp- 
toms long  aftei'  the  injury,  it  generally  implies  profound 
alterations  and  the  prognosis  is  correspondingly  unfavor- 
alile.  The  condition  may  not  be  a  constant  one,  it  may 
take  on  the  remittent  form,  indicating  a  lesser  degree  of 
degeneration,  but  one  hardl.v  more  encouraging  as  regards 
the  final  outcome.  I  can  recall  few  if  any  cases  of  gen- 
uine traumatically  caused  insanity  of  the  late-appearing 
type  that  made  a  permanent  complete  or  even  approxi- 
mate recovery.  The  case  is  different  with  the  derange- 
ments directly  following  injury;  they  may  be  only  tem- 
porarj-,  their  course  and  outcome  depending  on  whether 
there  has  been  a  lasting  lesion  set  up,  or  one  that  so 
embarrasses  intellectual  and  emotional  functions  as  to 
cause  functional  arrest,  or  leads  to  fimctional  jierver- 
sion.  We  know  that  many  serious  injuries  of  the  brain 
occur  without  doing  this,  but  there  is  always  a  chance 
that  even  apparently  slight  injuries  may  be  followed  by 
serious  consequences.  Whatever  the  type  of  the  insan- 
ity, whether  dementia  ranging  from  perceptible  moral 
and  mental  weakness,  to  the  complete  form,  or  delusional 
or  periodic  maniacal  attacks,  the  prognosis  is  alike  du- 
bious. 

In  many  of  what  are  considered  ordinary  cases  of  in- 
sanity from  brain  injuries,  there  is  probably  an  epileptic 
element  that  can  be  determined  only  by  close  and  pro- 
longed observation.  Something  may  be  said  here  of  the 
popular  belief  that  occasionallj'  brain  traumatisms  may 
improve  an  existing  morbid  mental  condition.  There  is 
little  if  any  reliable  medical  evidence  of  this,  and  all  that 
can  be  said  in  its  favor  is  that  its  impossibility  has  not 
been  demonstrated.  It  is  as  rational  to  believe  that  an 
accidental  traumatism  might  possibly  relieve  intiacranial 
pressure  as  that  an  artificial  one  can  do  the  same  in  Lan- 
nelongue's  ojieration,  but  it  must  be  a  very  rare  and 
happy  accident. 

If  insolation  is.  as  some  recent  writers  have  held,  an  in- 
fectious febrile  disease,  it  would  not  be  correct  to  class 
mental  disorders  caused  by  it  as  traumatic  insanity.  It 
has  nevertheless  some  of  the  characteristics;  the  frequent 
late  appearance  and  the  common  occurrence  of  epilepsy 
are  especially  notable.  In  my  pereonal  experience,  how- 
ever, I  have  seen  more  cases  of  delusional  insanity  from 
this  alleged  cause  than  was  the  rule  from  other  traumatic 
causes.  It  is  probable  that  insolation  is  made  accountable 
for  some  cases  of  insanity  in  which  its  action  has  been 
merely  an  incidental  one,  e.g.,  in  degenerates,  etc.,  but 
there  are  undoubtedly  cases  in  which  it  alone  is  respon- 
sible. 

The  most  frequent  psychic  symptoms  following  sun- 
stroke are  said  to  be  general  weakness  and  incapacity  for 
mental  exertion  without  necessarily  active  derangement 
I  have  seen  a  number  of  cases  of  what  might  be  called 
late-appearing  paranoic  insanity,  and  in  one  or  two  cases 
mania  following  the  accident  and  credited  to  it  after  many 
months.  Cases  of  terminal  dementia  from  this  alleged 
cause  are  not  rare  in  asylums,  the  history  of  the  original 
disorder  being  often  lacking. 

The  treatment  of  traumatic  insanity  is  necessarily 
largely  symptomatic.  Cases  are  reported  of  cures 
through  surgical  operations,  and  it  is,  of  course,  possible 
that  comparatively  recent  cases  dependent  upon  tangible 
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lesions  may  thus  be  relieved,  but  some  at  least  of  the 
popular  stoiies  of  eures  of  long  standing  dementia,  etc., 
by  trephining'  are  most  probably  apocryphal.  The  cases 
of  traumatic"  insanity  of  long  duration  that  have  come 
rinder  the  observation  of  the  writer  were  generally  hope- 
less as  i-egards  recovery.  The  liability  of  recurrence  in 
apparently  recovered  cases  must  also  be  kept  in  mind; 
the  association  of  traumatism  with  recurrent  insanity  is 
csiX'cially  noted  bj'  Bevan  Lewis. 

Recent  cases  of  mental  disorder  from  traumatism  sho\ild 
be  treated  like  other  recent  insanities,  keeping  in  mind 
the  cause,  and  it  there  is  any  probability  of  betterment 
by  siu-gical  (jperation  that  can  be  safely  resorted  to  the 
ciianci'should  be  taken.  Ihiirij  M.  Bitnnister. 

XIV.  INSANITY  OF  THE  NEUROSES.— The  general 

neuroses,  of  wliich  the  most  important  to  us  are  hyste- 
ria, epilepsy,  neurasthenia,  and  chorea,  should  be  con- 
sidered from  two  standpoints,  according  as  they  affect 
previously  healthy  nervous  systems,  or  as  they  develop 
in  individuals  whose  nervous  systems  are  unstable  on 
account  of  hereditary  taint.  In  the  former  they  run 
their  course  without  involving  the  mental  processes,  hut 
in  the  latter  some  mental  disturliance,  however  slight, 
will  result.  Notwithstanding  the  complexity  and  ex- 
treme diversity  of  the  sj'mptomatology  of  the  psychoses 
dependent  upon  the  neuroses,  they  have  a  common 
pathogenic  basis,  but  the  degree  of  mental  disturbance. 
with  ensuing  deterioration,  does  not  liear  any  relation  to 
the  severity  of  the  antecedent  neurotic  condition. 

Hysterical  I.n"S.\xity. — H\'sttrical  insanity  is  a  psy- 
choneurosis  which  is  characterized  by  the  ease  and  rapid- 
ity with  which  psychic  disturbances  appear  and  disap- 
pear in  connection  with  physical  disorders,  such  as 
anaesthesias,  pariBsthesias,  paralyses,  convulsions,  and 
anomalies  of  secretion,  without  marked  intellectual  dis- 
turbance. 

Etiology. — H3'steria  develops  upon  a  moibid  constitu- 
tional basis,  defective  heredity  occurring  in  seventy  to 
eighty  per  cent,  of  cases.  Women  are  more  often  at- 
tacked than  men.  Defective  training  and  education  are 
important  causative  factors.  Mental  stigmata,  such  as 
irritaliility,  indolence,  waj'wardness,  and  sudden  emo- 
tional changes,  are  often  recognized  in  early  life.  Chorea, 
headache,  defective  speech,  and  other  tlisorders  ha\e 
sometimes  been  noticed.  Uterine  disease  is  uudoubtetUy 
a  potent  factor,  but  the  role  pla\-ed  by  the  disturbance 
of  the  female  sexual  organs  is  not  clear.  The  nature  of 
hysteria  is  still  obscure.  The  best  explanation  is  oifered 
by  3Iobius,  who  characterizes  hysteria  as  "a  congenital 
morbid  mental  state  where  diseased  bodily  conditions 
are  produced  by  ideas,"  which  are  strongly  emotional  and 
sometimes  of  indefinite  content. 

Si/tujitriiiix. — The  symptoms  of  Iwsterical  insiinity  are 
psychical  and  physical.  The  psychical  are  those  contiu- 
riously  present  during  the  interparoxysmal  period,  while 
the  dreamy  states  characteristic  of  the  crises  or  attacks, 
appear  only  in  the  paroxysmal  periods. 

Psychical  Symptoms.  Patients  are  usually  deficient  in 
intellect,  although  sometimes  well  endowed  as  regards 
artistic  attainnients.  They  apprehend  clearly  and  observe 
correctly  their  environment,  especially  its  defects.  .ludg- 
ment  is  always  impaired,  although  patients  may  appear 
bright  and  vivacious.  They  are  attracted  by  anything 
new,  adopt  peculiarities  in  dress,  become  zealous  adher- 
ents of  various  religious  sects,  and  keenly  enjoy  any- 
thing sensational.  Their  memory'  is  retentive  and  per- 
ception imimpaired,  but  they  are  prone  to  misrepresent, 
amplify,  fabricate,  crave  sympathy,  and  create  sensations. 

The  mental  life  is  largely  controlled  by  the  emotions. 
which  are  subject  to  frequent  and  abrupt  changes. 
Emotional  instaliility  and  lack  of  self-control  are  shown 
l)y  sentimentality,  irritability,  capriciousness,  and  fre- 
quent alterations  of  mood,  which  at  one  time  is  joyous, 
and  the  next  tearful.  The  intense  egotism  and  ever- 
wakeful  self-consciousness  are  characteristic,  and  are  of- 
ten associated  with  a  morbid  introspection,  which  induces 
a  continual  watching  of  the  mental  and  physical  processes. 
Vol.  v.— 7 


Thoughts  of  self  dominate,  and  no  attention  is  paid  to 
the  interests  of  others.  Tritliug  discomforts  receive  ex- 
aggerated attention,  and  painful  sensations  linger  long 
after  the  removal  of  the  catise.  The  whole  life  seems  to 
centre  abo\it  their  disease.  They  become  fond  of  inva- 
lidism, consult  numerous  physicians  to  whom  they  mi- 
nutely detail  their  symptoms,  and  are  read}-  to  adopt  any 
new  method  of  treatment,  even  if  attended  by  considera- 
ble suffering,  A  certain  class  of  patients  are  continually 
tormented  by  terrible  thoughts,  ungrounded  fears,  fright- 
ful dreams,  alleged  hallucinations,  etc.  Threats  and 
sometimes  melodramatic  attempts  at  suicide  are  made, 
such  as  tying  a  ribbon  about  the  neck,  jumping  into 
shallow  water,  etc. 

The  enfeeblement  of  the  will  may  be  shown  by  in- 
creased susceptibility  to  external  influences.  Ordinary 
acts,  such  as  speaking,  writing,  walking,  eating,  etc., 
become  diflBcult,  and  may  render  the  patient  unfit  for  the 
ordinary  avocations  of  life.  Patients  are  often  obstinate 
in  their  adherence  to  demoralizing  influences,  occasion- 
allj-  subjecting  themselves  to  pain  and  great  discomfort 
for  insufficient  reasons,  even  refusing  to  sjieak  or  take 
nourishment.  Their  conduct  accords  with  their  prevail- 
ing mental  state,  and  is  unstable  and  erratic.  A  longing 
for  adventure  and  a  desire  to  pose  are  characteristic. 
Some  are  frank  and  vivacious  in  manner,  others  reserved 
and  bashful,  or  silly  and  sentimental.  They  have  little 
disposition  for  earnest  work,  lack  perseverance,  become 
easily  exliausted,  and  alwavs  spare  theuLselves.  On  the 
other  hand,  they  spend  much  time  with  trifles,  arranging, 
and  rearranging  bric-a-brac  and  dilly-dall3Mng  with  tlieir 
toilet.  The  vehemence  of  the  patient's  expression  does 
not  correspond  to  the  intensity  of  the  emotions,  as  it  is 
not  unusual  to  witness  copious  weeping,  or  even  fainting 
during  the  recital  of  sufferings  which  have  no  existence 
except  in  the  vivid  imagination  of  the  patient. 

These  mental  symptoms  merely  give  a  general  clinical 
picture  of  hysterical  insanity,  but  each  case  jiresents  dis- 
tinct peculiarities  and  shoidd  be  studied  individually. 

Ph.ysieal  Symptoms.  The  ]ihysical  sj'mptoms  of  hys- 
terical insanity  are  more  conspicuous,  and  are  generally 
regarded  as  moi'c  important  than  the  mental.  They  con- 
sist of  certain  functional  disturbances,  such  as  paralyses 
of  different  limbs,  choreiform  movements,  contractures, 
localized  and  general  convulsions,  aphonia,  inijiainnent 
of  speech,  numerous  sensory  disturbances,  including  par- 
a'sthesias,  anaesthesias,  hypenesthesias,  various  visual 
disorders,  globus,  clavus,  singultus,  fainting  spells,  loss 
of  appetite,  obstinate  vomiting,  and  disturbance  and 
anomalies  of  secretion.  These  are  dependent  in  appear- 
ance, persistence,  and  departure  upon  psj-chic  influence, 
and  do  not  follow  any  anatomical  or  physiological  rules. 
Convulsive  movements,  or  heinicrania,  can  often  be  made 
to  disappear  by  pi-e.ssure  upon  the  eyeballs.  An  unex- 
pected dash  of  cold  water  upon  the  face,  or  firm  pressure 
over  the  ovaries  or  hypogastric  region,  often  causes  the 
disappearance  of  paralyses  and  contractures.  Bedridden 
patients  can  sometimes  be  rapidly  aroused  by  a  sharp 
c'ommaud,  new  environment,  orasaresult  of  some  sudden 
freak.  The  transformation  is,  however,  generallj'  of 
brief  duration,  and  even  still  more  distressing  sjniptoms 
than  the  former  may  return. 

A  prominent  feature  is  the  disappearance  of  the  symp- 
toms when  the  patients  believe  them.selves  unobserved, 
and  the, reappearance  of  the  same  when  their  illness  is 
referred  to  or  when  confronted  by  a  ph3sician.  Further 
attempts  at  dissimulation  are  observed  in  efforts  to  pro- 
duce ulcers,  pricking  the  gums  to  make  bloody  sputa,  or 
secretly  removing  fieces  to  convince  the  physician  that 
the  bowels  are  occluded,  etc. 

Psyrliic  Disturbances. — Of  the  transitory  psychic  dis- 
turbances, the  dreamj'  states  are  the  most  prominent. 
They  are  characterized  b.y  marked  clouding  of  conscious- 
ness, which  may  either  follow,  take  the  place  of,  termi-" 
nate  in,  or  be  interrupted  by  an  hj'sterical  convulsion. 
The  patients  lie  quietl}'  with  relaxed  limbs,  occasionally 
showing  slight  rigidity,  breathing  quietly,  with  slow 
pulse  rate,  and  the  eyes  turned  upward  or  rotated  lat«- 
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rally.  Tliey  are  Irresponsive,  except  to  a  powerful 
stimulus,  which  sometimes  entiiely  arouses  them.  Such 
a  coiulitioii  m;iy  last  for  from  a  few  hours  to  weeks,  and 
is  oiilv  iuterrujited  by  oci-isiunal  convulsions  and  short 
lucid  intervals,  durinj;'  wliich  food  may  be  taken.  Some- 
times the  dreamy  state  simulates  ordinary  or  profound 
sleep,  with  deep'and  regular  respiration,  but  is  usually 
of  short  duration,  with  gradual  awakening,  and  no  recol- 
lection of  the  disorder.  Somnambulism  may  be  consid- 
ered a  iihase  of  the  dreamy  state,  and  may  occiu-  during 
the  natural  slei'p  of  hysterical  patients  or  ciuring  tlie  day- 
time, cither  independently  or  in  connection  with  a  con- 
vulsive attack  or  fits  of  laughing  or  crying.  Another 
form  of  dieamy  state  appears  in  connection  with  the 
delirious  e.\citement  of  a  severe  hysterical  attack.  Con- 
sciousness is  markedly  clouded,  and  there  are  many  hal- 
lucinations. Ecstatic  mystical  visions  are  seen  or  fright- 
ftd  ordeals  experienced.  '  The  dominating  emotional  state 
is  indicated  by  the  manner  and  expression. 

Ycnnig<'r  patients  present  still  another  form  of  the 
dreamy  state,  in  which  the  clouding  of  consciousness  is 
moderate  and  does  not  ju'cvent  the  recognition  of  their 
enviromnent.  They  usually  exhibit  a  happy,  unre- 
strained mood,  occasionally  with  marked  silly  behavior. 
All  siirts  of  foolish  jiranks  arc  iierformed.  such  as  the 
imitation  of  cries  and  Ix-havior  of  animals,  screaming,  etc. 
The  morbid  characteristic  of  this  apparently  conscious 
behavior  is  emphasized  when,  as  occasionally  happens, 
it  terminates  in  a  light  convulsive  seizure,  followed  by  a 
brief  period  of  depression,  with  no  remembrance  of  ante- 
cedent events. 

The  memory  of  events  ju-ior  to  and  during  these  differ- 
ent dreaiuy  states  is  always  much  confused,  and  some- 
times comi")letely  abolished.  Some  cases  present  a  sort  of 
dual  personality.  Sometimes  during  an  attack  a  partic- 
ular period  of  a  patient's  life  is  lived  over  again.  Such 
alterations  of  personalitj'  arise  onlj-  under  the  influence 
of  auto-suggestion. 

There  still  remain  to  be  mentioned  certain  mental  dis- 
turbances of  brief  duration,  which  are  characterized  b.v  a 
gloomy  and  anxious  mood,  sometimes  accompanied  bj' 
delusions  of  self-accusation  and  indelinite  hallucinations. 
Conditions  of  excitement  arising  as  the  result  of  jealou.sy, 
spite,  and  the  like,  more  frequently  appear  in  the  form 
of  passionate  outbreaks  with  violent  abuse,  although 
sometimes  accompanied  by  a  tendency  to  destructiveness. 
Tliey  usually  pass  off  in  a  few  hours. 

TJie  course  of  hysterical  insanity  is  usuallv  protracted, 
extending  over  many  years,  (luring  which  the  individual 
sym])toms  may  show  the  most  varied  clianges. 

Diitynosis. — The  diagnosis  is  far  more  dittictdt  in  hys- 
teria in  the  male,  and  especiallj'  in  difterentiating  the 
insanity  of  degeneracy.  In  the  degenerate  state  the  course 
is  more  luuform,  and  the  dreamy  states  and  various  phys- 
ical sym])toms  are  absent.  The  differentiation  from  epi- 
lepsy is  consi<lered  under  that  disease,  but  it  is  necessary 
to  dilTerentiate  the  dreamy  states  of  hysteria  from  those 
of  cpileiisy.  In  the  dreamy  states  of  hysteria  the  belia- 
vior  is  quiet  and  the  emotional  disturbance  slight,  while 
in  epilepsy  there  are  great  irrital)i!ity,  fear,  and  frequently 
violence.  In  the  inlerparoxysmal  periods  the  hj'sterical 
patient  usually  disjjlays  rapid  emotional  changes!  and  the 
symptoms  depend  vipon  external  intlnences,  while  in  epi- 
lep.sy  the  characteristic  irascibility,  violence,  and  evi- 
deni'i's  of  mental  im])airment  are  dependent  upon  the 
seizures. 

Pror/Donix. — While  the  prospects  are  gooil  for  the  disap- 
pearance of  the  several  attacks,  it  is  not  favorable  for  the 
future  of  the  patient,  who  is  apt  to  suffer  from  a  recur- 
rence of  the  same  or  other  hysterical  symptoms.  Re- 
markable temporary  cures  are  sometimes  etfected  by  tlie 
removal  ot  jivonunent  exciting  ca\ises.  such  as  disease  of 
the  sexual  organs,  defective  maimer  of  living,  etc.  Il3's- 
'teria  in  the  male,  with  hyixichondriacal  complaints,  is 
resistive  to  all  modes  of  treatment. 

Tnntniint. — Tlie  element  most  essential  to  the  success- 
ful treatment  of  the  disease  lies  in  the  personality  of  the 
physician,  who  must  inspire  the  patient  with  confidence. 


Isolation  of  the  patient  is  essential,  except  in  the  lighter 
forms  of  the  disease,  and  can  best  be  effected  in  a. small 
sanatorium  under  the  direct  supervision  of  a  physician, 
although  the  same  object  may  be  accomplished  at  home 
by  the"  aid  of  an  efficient  nurse.  Under  any  circum- 
stances the  patient  should  be  given  over  entirely  into  the 
hands  of  the  physician,  who  is  then  in  a  position  to  bring 
about  great  improvement,  and  often  recovery,  by  the  use 
of  simple  remedies.  Careful  physical  examination  should, 
of  course,  be  made  of  each  patient,  and  a  general  tonic 
regimen  prescrilied  if  necessary.  Of  the  mechanical 
measin-es  for  the  treatment  of  hysteria,  the  most  imjjor- 
tant  are  hydrotherapy,  electricity,  massage,  exercise,  and 
employment. 

There  are  various  methods  of  applying  water,  but  the 
best  results  are  probably  obtained  by  the  use  of  the 
douche  and  spray,  drip  sheet,  and  by  ablution  or  plunge. 
Collins  regards  the  tonic  bath  as  best  adapted  to  the 
treatment ^f  hysteria.  In  the  use  of  the  bath  hystero- 
genetic  zones  should  be  protected,  in  order  to  avoid  in- 
ducing an  attack  of  hysteria,  and  reaction  .should  be 
facilitated  by  passive  movements,  walking,  or  light  gym- 
nastics, continued  for  twenty  or  thirty'  minutes  after  the 
bath.  It  is,  of  course,  desirable  where  possible  to  avail 
one's  self  of  the  facilities  alforded  by  a  hydriatic  institu- 
tion, but  the  .same  treatment  can  be  accomplished  at  home 
with  water  under  suffieientlj'  high  pressure,  by  the  \ise  of 
a  detachable  hose  and  tube.  The  faradic  current  affords 
the  best  method  of  applj'ing  electricitj',  and  is  frequently 
of  service  in  improving  the  nutrition  and  relieving  the 
anSEsthesia  and  liy]5er;esthe.sia.  The  daily  routine  should, 
in  addition,  include  rest  and  relaxation,  with  proper  ex- 
ercise, the  latter  best  secured  by  massage,  gymnastics, 
and  out-of-door  exercise.  Disease  of  the  genital  organs 
may  require  stu'gical  interference.  Removal  of  diseased 
or  even  normal  ovaries  has  been  followed  by  improve- 
ment, but  such  drastic  procedures  are  now  generally  re- 
garded as  unwarranted  and  of  more  detriment  than  bene- 
fit. Hypnotism  is  of  value,  but  it  should  be  borne  in 
mind  that  its  use  is  apt  to  establish  an  undesirable  depend- 
ency of  the  patient  upon  the  physician.  In  mild  cases 
suggestive  therapeutics  is  of  value  in  overcoming  indi- 
vidual hj'sterical  symptoms,  such  as  paral}'ses,  sensory 
disturbances,  and  tremor.  In  the  treatment  of  hysterical 
attacks,  the  patient  can  be  restored  to  clear  consciousness 
by  a  brisk  command,  or,  if  this  fails,  by  a  dasli  of  cold 
water  upon  the  face,  the  use  of  the  electric  brush,  or 
pressure  ujion  the  ovaries  or  upon  the  hysterogeuetic 
zones.  Inhalation  of  chloroform  may  be  necessary  in 
soiue  exceptionally  severe  cases. 

Epileptic  Insanity. — Epileptic  insanity  is  a  form  of 
mental  derangement  accompanying  e])ilepsy,  character- 
ized Ity  a  varying  degree  of  mental  deterioration,  evi- 
denced by  emotional  instability,  impulsiveness,  moraj 
]ierversion,  and  impairment  of  the  intellect  and  memory, 
with  incapacity  for  ]u-odnction.  It  also  includes  certain 
periodical  disturbances,  denominated  transitory  ill-humor 
and  dreamy  states.  The  mental  disturbances,  however, 
which  occur  in  epilepsy  present  great  differences.  Some 
individuals  suffer  from  distinct  epileptic  attacks,  and  in 
the  intervals  do  not  exhibit  the  least  mental  abnormalit}-, 
although  as  a  rule  the  neurosis  induces  more  or  less  men- 
tal impairment.  Milder  conditions  of  irritability  and 
mental  weakness  may  not  be  very  striking,  yet  tliej-  are 
apt  to  pass  into  severe  mental  disorders. 

Etioloyy. — Defective  heredity  is  the  most  frequent  cause 
of  epilepsy,  appealing  in  eighty -seven  per  cent,  of  cases 
in  wliich  a  complete  famil}'  history  was  obtained,  while 
in  over  twenty-five  per  cent,  epilepsy  had  existed  in  the 
parents.  Alcoholism  is  another  potent  causative  factor. 
Neumann  states  that  in  nearly  tiventj-four  per  cent,  of 
cases  one  or  both  jiarents  had  lieen  addicted  to  the  exces- 
sive use  of  alcohol.  The  abuse  of  alcohol  as  a  cause  of 
epilepsy  is  evidenced  by  the  fretjuency  with  which  it  ap- 
pears in  eiironic  alcoholism,  and  the  great  intolerance  to 
its  use  manifested  bj'  epileptics.  Various  physical  stig- 
mata, evidences  of  congenital  defect,  sncli  as  malfor- 
mation of  the  skull,  microcephaly,  hydrocephalus,  etc.. 
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should  not  hv  regarded  as  actual  causes.  Init  rather  as 
excitants  of  convulsions.  In  a  certain  number  of  cases  a 
direct  I'clation  may  be  traced  between  liead  injuries  and 
epilepsv,  but  the  numerous  scars  so  frequently  found 
upon  the  head  are  more  frequently  the  results  than  the 
causes  of  the  malady.  It  is  not  uncommon  for  epilepsy 
to  develop  at  puberty,  at  the  period  of  involution,  anil 
in  senility. 

Piit!i(dr'ffi/. — As  all  epileptics  are  not  insane,  the  pathol- 
02y  of  epileptic  insanity  must  be  based  iipon  the  seizures 
phis  the  heredity,  including  constitutional  defects,  and 
other  factors  with  whose  nature  and  influence  we  are  not 
sufficiently  acquainted.  Probably  the  most  important 
anatomical  changes  found  in  the  epileptic  brain  are  the 
increase  of  neuroglia  tissue,  especially  in  the  superficial 
layer  of  tlie  cortex,  and  sometimes  in  isolated  foci,  and 
sclerosis  of  the  cornu  ammonis.  The  consensus  of  opinion 
points  to  a  toxic  condition  arising  from  faulty  metabo- 
lisiu  as  the  cause  of  the  periodicity  of  the  seizures,  and 
the  tendency  of  the  nervous  system  periodically  to  react 
to  any  continued  initation.  the  convidsions  being  imme- 
diately due  to  the  deleterious  substance  found  in  the 
blood.  Epilepsies,  however,  due  to  brain  lesions,  cannot 
be  ex])laiued  on  this  toxic  basis. 

Symptoiiiit. — Ei)ilepsy  may  exist  for  years  without  ob- 
vious mental  impairment,  but  in  a  majority  of  cases  in- 
tellectual activity  is  impaired,  though  in  a  mucli  less  de- 
gree than  the  emotions  and  voUtions. 

All  cases  of  eiiileptie  insanity  usually  present  more  or 
less  pronounced  intellectual,  moral,  and  emotional  dis- 
turbance. Apprehension,  however,  is  fairly  keen,  orien- 
tation noitnal,  consciousness  generally  clear,  but  attention 
is  usually  impaired. 

Hallucinations  are  infrequent,  except  in  the  dreamy 
states.  Wlicn  present  they  are  generally  of  a  religious 
character.  Illusions  frequently  occur  for  a  short  time 
before  and  after  attacks  of  grand  mal. 

Delusions  are  uncommon  except  in  the  dreamy  states, 
when  they  are  either  accompanied  by,  ordepeudent  upon, 
auditory  and  visual  hallucinations,  and  are  almost  inva- 
riably of  an  ecstatic  or  terrifying  ciiaracter. 

Ideation  is  limited,  and  there  is  a  strong  tendency  in 
conversation  to  detail  and  circumstantiality.  Essential 
points  in  narratives  are  obscured  by  a  multitude  of  data 
and  irrelevant  and  unessential  accessories.  Connection 
usually  is  not  lost,  but  the  aim  is  attained  by  circuitous 
paths. 

Judgment  is  impaired,  the  degree  depending  upon  the 
amount  of  mental  deterioration.  The  true  relation  of 
ideas  is  obscured  or  even  lost,  and  the  most  senseless  and 
fantastic  schemes  are  frequently  devised,  with  inabil- 
ity to  recognize  the  incongruity  between  the  plans  and 
tlie  limited  ability.  Epileptics  generally,  however,  have 
some  insight  into  their  condition,  and  recognize  in  a  meas- 
ure the  natvire  of  their  disabilities.     A  few  deny  seizures. 

Memory  is  al\va_vs  more  or  less  impaired.  Prominent 
events  frequently  repeated  may  be  recalled,  but  events, 
whether  recent  or  remote,  connected  with  the  general 
course  of  life,  are  more  or  less  indistinct  and  hazy. 

The  narrowness  of  thought,  due  principally  to  faulty 
memory,  naturally  leads  to  a  great  prominence  of  self, 
especially  noticeable  in  the  conversation  of  epileptics. 
Another  striking  svmptom  is  the  religious  content  of 
thought,  resulting  in  the  quoting  of  Scripture,  engaging 
in  prayer,  exliorting  associates,  reading  the  Bibh>,  etc. 
Many  are  curious  and  meddlesome,  and  continually  in- 
terfering with  others. 

The  majority  of  epileptics  show  great  emotional  varia- 
tions, but  ordinarily  they  present  a  state  of  emotional 
indifference.  Increased  irritability,  however,  usually 
exists,  and  is  manifested  just  before  or  after  a  seizure  by 
frequent  outbreaks  of  excitement,  and  alternations  from 
elation  to  depression,  or  the  reverse.  Sudden  uncontrol- 
lable impulses  are  frequent  and  characteristic  symptoms 
of  epileptic  insanity.  Assaults  are  made  with  or  without 
provocation,  and  severe  and  dangerotts  injuries  inflicted. 
Homicidal  acts  are  not  infrecjuent,  but  suicidal  impulses 
are  rare. 


Apart  from  morbid  impulses,  the  conduct  is  usually 
good.  The  ordinary  proprieties  of  life  are  observed  un- 
less deterioration  is  profound. 

Epileptics  as  a  class  have  but  little  or  no  initiative,  but 
if  carefulh'  directed  are  capable  of  doing  routine  work. 
But  little  capacity  is  shown  where  the  higher  grades  of 
mental  and  physical  training  are  reqinsite. 

The  seizures  are  the  most  important  physical  symptoms 
in  epileptic  insanity,  and  may  assume  the  type  of  grand 
or  petit  mal.  The  former  may  be  preceded  by  an  aura, 
followed  by  a  cry,  a  fall,  and  tonic  followed  by  clonic 
convulsions,  usually  localized  at  first,  but  rapidly  be- 
coming general.  During  the  convulsions,  which  may 
last  from  two  to  ten  minutes,  consciousness  is  lost,  but 
gradually  returns  within  a  period  of  a  few  minutes  to 
several  hours.  Twenty  to  several  hundred  attacks  of 
grand  mal  may  occur  in  status  epilepticus  without  resto- 
ration of  consciousness.  In  petit  mal  there  is  a  transitorj'^ 
loss  of  consciousness,  either  with  or  without  slight  con- 
vulsive movements,  usually  lasting  one  or  two  seconds. 
The  reflexes  are  abolished  during  the  convulsions,  and  in 
some  cases  are  not  restored  for  some  hours. 

The  speech  of  epileptics  is  often  drawling,  jerky,  or 
strongly  accented.  Organic  and  functional  disease  of 
the  heart  is  quite  frequent,  and  the  pulse  rate  is  often 
increased. 

The  following  mental  states  are  recognized  on  an  epi- 
leptic basis:  1.  Transitory  111  Humor.  2.  Dreamy  States, 
in  which  are  included  Pre-  and  Post-Epileptic  insanity. 
Epileptic  Stupor,  Anxious  Deliriiun,  Conscious  Delir- 
ium, and  Dipsomania. 

1.  Transitory  Ill-Humor.  This  form  is  characterized 
by  the  extraordinary  resemblance  which  the  separate  at- 
tacks bear  to  each  other,  presenting  the  same  recurring 
complaints,  delusions,  and  impvdses.  The  attacks  are  of 
varying  intensity,  and  often  come  on  in  the  morning. 
Patienfs  awake  peevish,  faultfinding,  irritable,  threaten- 
ing, and  quarrelsome,  often  commit  unprovoked  assaults, 
break  glass,  destroy'  furniture,  and  use  profane  and  ob- 
scene language.  Occasionally  they  disjilay  vague  hal- 
lucinations and  express  persecutoiy  delusions.  These  at- 
tacks usually  occur  after  a  seizure,  but  may  precede  it, 
the  convulsions  generally  clearing  the  mental  atmosphere. 
The  average  duration  is  a  few  hours,  but  may  persist  a 
week  or  more.  Amendment  is  gradual,  and  is  followed 
by  a  striking  feeling  of  well-being. 

2.  Dreamy  States.  The  essential  feature  characteriz- 
ing this  form  of  mental  disorder  is  the  more  or  less  pro- 
found clouding  of  consoiou.sness.  Transitory  ill-humor 
often  precedes  these  dreamy  states,  and  there  is  no  sharp 
line  of  deniarkation  between  the  two. 

Pre-Epileptic  Insanity  often  presents  all  sorts  of  mor- 
bid sensory  impressions,  such  as  flashes  of  light,  impair- 
ment of  vision,  indefinite  or  strange  sounds,  peculiar 
odors,  parsBsthesias,  etc.  There  may  be  associated  fixed 
ideas,  mistaken  idcutilications,  tnouotonous  repetitions  of 
words  or  phrases,  involuntary  or  grotesque  piovements, 
and  imperative  impulses  to  strike,  kill,  destroy  articles, 
etc.  In  a  short  time  consciousness  becomes  more  and 
more  clouded,  and  the  convulsions  begin,  terminating  in 
a  stuporous  condition,  lasting  for  hours  or  da3-s. 

Post-Epileptic  Insanity  is  more  common  than  the  former 
and  is  characterized  by  a  deep  dazedness  lasting  for  hours 
or  even  days.  Difficulty  of  ccmiprehension,  confused 
speech,  partial  or  complete  disorientation,  aimless  wan- 
derings, collecting  of  rubbish,  and  drinking  of  urine  are 
often  prominent  symptoms.  Sensory  disturbances  are 
luidoubtedlv  present,  but  cannot  be  ascertained  from  the 
patient  on  account  of  the  complete  amnesia.  The  normal 
mental  and  emotional  attitude  is  generally  gradually  re- 
gained. 

Psychic  Epilepsy.  ^Mental  and  emotional  disturbances 
characterized  by  suddenness  of  onset  and  marked  cloud- 
ing of  consciousness,  occurring  in  place  of,  or  following, 
a  .seizure,  are  denominated  psychic  equivalents.  These 
conditions  generally  come  on  without  warning,  and  are 
more  liable  to  occvir  in  patients  who  have  seizures  at 
long  intervals.     The  essential  feature  is  the  disturbanco 
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of  coBseiousness.  Patients  are  confused,  move  and  act  in 
a  mechanical  or  automatic  manner,  and  often  present 
evidences  of  illusions,  hallucinations,  and  delusions. 
They  wander  aimlessly  al)o\it.  do  not  appear  to  recognize 
any  one,  and  reply  incoherently  to  questions.  Fixed  and 
peculiar  positions  are  sometimes  assumed,  and  occasion- 
ally there  is  heightened  excitement  or  gloomy  stupor, 
during  which  they  expose  their  person,  masturbate 
openly  and  shamelessly,  and  attempt  .sexual  as.saidts. 
Some  cases  of  somnambulism  occurring  in  epileptics 
should  be  regarded  as  a  form  of  psychic  epilepsy.  The 
niimerous  criminal  acts  committed  during  these  periods 
demonstrate  the  extreme  importance  of  the  recognition 
of  psychic  equivalents. 

The  history  of  previous  attacks  of  grand  or  petit  nial, 
the  absence  "of  motive  or  attempt  at  concealment,  and 
either  the  complete  amnesia,  or  hazy  recollection,  of  what 
has  happened  should  render  the  diagnosis  clear. 

Epileptic  Stupor.  In  epileptic  stupor  the  clouding  of 
consciousness  is  often  extreme  and  prolonged.  It  usually 
lasts  one  or  two  weeks,  but  may  last  much  longer.  Pa- 
tients may  eat,  speak,  or  perform  certain  mechanical 
movements,  but  without  clear  understanding.  The 
same  attitude  is  maintained  for  hours  or  even  days,  and 
the  expression  justifies  the  inference  that  the  emotional 
sphere  is  dominated  by  confused  terrorizing  delusions, 
although  sometimes  the  demeanor  indicates  happiness,  or 
religious  ecstasy.  Patients  are  often  indifferent,  unre- 
sponsive, remain  in  bed,  and  soil  themselves.  Sometimes 
active  resistance  is  shown  if  they  are  disturbed,  and  im- 
pulsive attacks  and  suicidal  attempts  are  not  infreciuent. 
Sensibility  is  blunted,  reflexes  are  abolished,  and  sometimes 
a  temjiorary  catalepsy  is  seen.  Food  is  either  wholly  or 
parlially  refused.  Recollection  of  the  events  is  largely  or 
completely  lost.     Restoration  is  generally  gradual. 

Anxious  Deliriiun  is  more  frequent  than  stupor,  and 
may  occur  independently  of  the  convulsive  seizures.  It 
develops  suddenly,  varies  in  duration  from  a  few  hours 
to  two  weeks,  and  is  often  preceded  by  fixed  and  recur- 
ring hallucinations.  Orientation  is  lost,  apprehension 
clouded,  and  hallucinations  and  delusions  are  usually  of 
a  terrifying  character.  Patients  assert  that  they  must  be 
])unished,  have  conuuitted  murder,  are  surrounded  by 
devils,  etc.  They  wade  in  blood,  their  parents  are  per- 
ishing, eveiTtliing  is  being  blown  into  atoms,  etc.  Some- 
times God  and  Christ  appear,  and  cari-y  them  in  splendid 
chariots  to  heaven,  but  ecstatic  feelings  are  transitory, 
and  the  dominating  ideas  are  those  of  dread  and  fear. 
Some  patients  commit  brutal  and  almost  incredible  out- 
rages, while  others  try  to  run  away  to  escape  horrors  and 
dangers  which  contront  them.  Consciousness  is  gener- 
ally gradually  restored,  liut  sometimes  clears  up  sud- 
denly after  a  ])rolonged  sleep. 

Conscious  Deliri\im  is  a  rare  form,  which  either  follows 
a  seizure  or  appears  as  a  psychic  equivalent.  Patients 
appear  conscious,  but  apprehension  is  greatly  clouded. 
Answers  to  simple  questions  are  coherent  and  relevant, 
but  close  observation  I'eveals  confusion  and  disorienta- 
tion. The  disposition  is  irritable,  usually  anxious,  but 
sometimes  elated,  and  delusional  ideas  lead  to  impulsive 
acts.  Crimes  such  as  arson,  theft,  desertion,  and  sexual 
assaults  are  committed,  with  apparent  unclouded  con- 
sciousness, but  without  insight  into  their  significance. 
The  attacks  may  last  weeks  or  even  mouths,  or  frequent 
attacks  may  occur  at  brief  intervals. 

Dipsomania.  Alcohol  is  a  frequent  cause  of  epilepsy, 
and  often  arouses  a  latent  epileptic  enilowment.  Dipso- 
mania resemlilcs  cijilcpsy  in  many  ways,  inasmuch  as 
there  is  a  i)aroxysmal  impul.se  to  the  senseless  abuse  of 
spirituous  liquors.  Attacks  begin  with  symptoms  resem- 
bling periodical  epileptic  distemper.  There  are  uneasi- 
ness, anxiety,  despondency,  irritability,  anorexia,  insom- 
nia, and  sometimes  sexual  excitemeu't,  accompanied  by 
an  ajiparently  irresistible  impulse  to  quiet  morbid  sensa- 
tions by  indulgence  in  alcoholic  stimulants.  Notwith- 
standing tlie  large  quantities  of  alcohol  ingested,  com- 
plete drunkenness  is  rare.  After  a  longer  or  shorter 
peiiod,  drinking  is  suddenly  discontinued,  and  is  often 


followed  by  nausea,  vomiting,  catarrhal  gastritis,  un- 
steady movements,  and  tremor.  Occasionally  delirium 
and  hallucinations  supervene.  Only  a  hazy  recollection 
is  generally  retained  of  the  debauch,  and  there  is  often 
deep  contrition,  with  abhorrence  and  abstinence  from  alco- 
hol until  the  next  outbreak. 

BiitcjiKixiti. — The  occurrence  of  the  characteristic  con- 
vulsions generally  renders  the  diagnosis  of  epileptic  nten- 
tal  disturbance  easy,  but  epileptic  insanity  should  be 
differentiated  fiom  hysteria,  dementia  paralytica,  and 
the  katatonic  form  of  dementia  pra'cox. 

In  hysterical  insanity  there  is  more  diversity  in  the 
develo]nnent  of  the  seizures,  which  are  more  frequently 
induced  by  external  influences  than  in  epilepsj'.  Con- 
sciousness is  never  wholl_y  abolished,  and  sudden  invol- 
untary falls,  with  serious  injuries  and  biting  of  the 
tongue,  are  almost  never  seen. 

Dementia  paralytica  sometimes  begins  with  epilepti- 
form seizures,  but  other  symptoms,  such  as  impaired 
pupillary  reflex,  characteristic  speech  disturbance,  ataxia, 
inco-ordination,  etc.,  clear  up  the  diagnosis. 

The  epileptic  dreamj-  stsfte  may  be  mistaken  for  kata- 
tonia.  In  the  latter  we  find  negativism,  muscidar  tension, 
passive  resistance,  correct  execution  of  conunands,  mut- 
ism, stereotypy,  with  less  disturbance  of  perception  and 
orientation.  In  epilepsy  there  is  anxious  resistance  with 
iudifference  to  orders,  associated  with  frequent  assaults, 
atrocities,  etc. 

Frog  I  urns. — The  prognosis  of  epileptic  insanity  depends 
essentially  upon  its  cau.se  and  time  of  onset.  Pure  epi- 
lepsy may  disappear  spontaneously.  Epilepsy  dependent 
upon  gross  brain  lesion  is  incurable.  When  following  head 
injuries  some  recoveries  have  been  recorded.  Improve- 
ment rarely  occurs  in  cases  in  which  attacks  of  stupor  or 
dreamy  states  have  occurred.  lu  epilepsy  developing 
late  in  life  the  outlook  is  very  unfavorable.  In  alcoholic 
epilepsy  treatment  often  results  in  cure  or  great  im]iro\'e- 
ment.  As  regards  life.  Dr.  Worcester  has  found  that  sixty 
per  cent,  of  epileptics  die  as  a  result  of  their  seizures. 

Treatment. — In  cases  in  which  there  are  undoubted  cra- 
nial injuries  or  foeal.diseases,  surgical  interference  is  de- 
manded. The  results  are  generally  imsatisfactory,  al- 
though long-continued  improvement  has  resulted  from 
simple  ventilation  of  the  brain  by  trephining.  Sources 
of  reflex  irritation,  such  as  nasal  I'olypi,  decayed  teeth, 
ingrowing  toe  nails,  pliimosis,  paraphimosis,  etc.,  should 
be  removed.  Careful  attention  should  be  paid  to  the 
alimentary  system  and  the  diet.  The  latter  should  be 
nutritious,  but  the  excessive  use  of  meat  is  to  be  avoided. 
As  every  epileptic  is  more  or  less  intolerant  of  alco- 
hol,complete  abstinence  is  essential.  While  innumerable 
remedies  have  been  used  in  the  treatment  of  epilepsy,  no 
drug  exerts  so  powerful  an  influence  over  convulsive 
attacks  as  the  bromide  of  potassium,  or  combinations  of 
bromine  with  sodium  or  annnonium.  The  former  may 
be  given  combined  with  small  doses  of  Fowler's  solution 
for  long  periods  of  time  without  inducing  bromism  or 
jiroducing  the  troublesome  acne.  Some  patients  are  in- 
tolerant of  its  use,  becoming  more  irritable  and  quarrel- 
some; others  are  reduced  to  a  stuporous  condition,  result- 
ing in  rapidly  increasing  mental  deterioration.  Prolonged 
experience  is  requisite  to  select  cases  suitsible  for  pro- 
tracted bromide  treatment,  as  each  case  must  be  judged 
individually,  but  it  should  be  tried  in  all  cases. 

When  status  cpilepticus  occurs,  compression  of  carotids 
should  lie  tried,  and  the  administration  of  chloral  lydrate 
and  bromides  by  enema. 

Ctiorea  Ins.\niens. — Although  psychical  disturbance 
is  rarely  absent  in  chorea,  forttmately  in  the  majority  of 
cases  it  is  ver_y  slight,  and  consists  principally  of  disturb- 
ances of  memory  and  attention  and  of  emotional  instabil- 
ity, evidenced  bj'  irritability,  peevishness,  and  depression. 

In  chorea  insaniens  these  p.sychic  defects  increase  until 
a  real  psychosis  is  developed.  The  subjects  are  ustwlly 
young  females  at  the  age  of  puberty,  although  the  dis- 
ease may  occur  as  the  result  of  pregnancy.  The  mental 
symptoms  may  precede  the  choreic  movements,  but  they 
usually  occur  after  the  motor  phenomena  have  become 
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intense  and  violent.  Communly  the  ease  begins  as  one  of 
ordinary  chorea,  with  sudden  development  of  the  special 
S3"raptoms.  AVithin  a  short  time  the  choreic  movements 
become  general,  violent,  and  almost  incessant,  and  active 
delirium  speedily  develops.  In  a  less  aggravated  form 
of  the  disease  a  delusional  condition  is  developed,  with 
extreme  loquaciousness.  Fever  is  generally  but  not  in- 
variably an  accompaniment,  and  the  temperature  some- 
times reaches  107'  F.  Cases  accompanied  by  high  tem- 
perature usually  terminate  fatally.  The  excitement 
generally  subsides  in  a  week  or  two,  and  is  followed  by 
dulness  and  apath_y,  and  sometimes  by  persistent  delu- 
sions. Nourishment  has  often  to  be  administered  by  the 
rectum  or  by  a  feeding  tube,  and  stools  and  urine  are  com- 
monl}'  passed  unnoticed.  This  condition  slowly  passes 
away,  but  may  last  weeks  or  months  after  the  chorea  has 
ceased,  and  it  mav  be  permanent. 

Piit)ii>lorjy. — Tlie  disease  is  ]irobably  due  either  to  the 
absorption  of  septic  material  or  to  a  toxin.  Meningitis 
or  vascular  changes  in  the  brain,  and  endocarditis  have 
been  found  in  the  few  autopsies  recorded. 

Diaijnmis. — The  violence  of  the  choreic  manifestations 
and  the  character  of  the  mental  symptoms  should  be 
sufficient  to  differentiate  it  from  other  forms  of  chorea. 

Prognosis. — Osier  stigmatizes  chorea  insauiens  as  a 
"terrible  affection."  Over  forty  per  cent,  of  the  cases 
terminate  fatally. 

Treatment  consists  in  maintaining  nutrition,  securing 
rest,  quieting  excitement  by  hypnotics,  and  the  preven- 
tion of  injuries  by  the  use  of  a  padded  bed. 

Hereditary  Ciioke.\.  —  (Synonyms:  Huntington's 
Chorea,  Adult  Chorea,  and  Chronic  Progressive  Chorea.) 

Although  this  affection  was  described  as  early  as  1842, 
and  later  in  1863,  the  lirst  paper  to  attract  the  attention 
of  the  medical  profession  was  written  by  Dr.  George 
Huntington,  of  New  York,  in  1873,  by  whose  name  it  is 
commonly  known. 

This  disease  is  a  comparativelj'  rare  one,  and  affects 
both  sexes  equally.  It  generally  occurs  between  the 
ages  of  thirty-five  and  forty,  although  it  may  occur 
sooner  or  later.  Cases,  however,  are  infrequent  before 
thirt_y  and  after  forty-five.  Generally  there  is  a  history 
of  the  di.sease  in  the  preceding  generation,  but  if  a  mem- 
ber of  the  family  is  spared,  his  or  her  descendants  are 
usually  exempt  from  the  disease. 

A  striking  feature  is  that  of  the  motor  phenomena, 
which  ditfer  from  the  movements  in  Sydenham's  chorea, 
inasmuch  as  they  are  slower  and  more  inco-ordinate,  and 
lack  the  brusk.  quick,  and  jerking  character.  The  move- 
ments at  first  are  of  slight  intensity,  and  are  limited  to  a 
few  groups  of  muscles,  but  they  graduallj-  increase  in  in- 
tensity and  extent,  and  finally  become  general,  involving 
the  upper  and  lower  extremities,  trunk,  and  facial  mus- 
cles. Speech  and  deglutition  are  affected,  and  the  gait 
is  characteristic,  presenting  constant  variations,  consist- 
ing of  erratic,  dancing,  swaggering,  and  precipitate 
movements,  during  which  the  patient  almost  falls,  before 
he  recovers  liimself.  In  the  early  stages  of  the  disease 
there  is  some  ability  to  control  the  movements  and  per- 
form voluntary  acts,  but  in  the  later  stages  efforts  to 
control  the  movements  result  in  still  more  violent  contor- 
tions. Sen.sation  is  unaffected,  but  there  are  increased 
myotatic  irritability  and  sometimes  ankle  clonus.  Pa- 
tients rarely  complain  of  fatigue,  despite  the  incessant 
and  violent  movements,  Init  finally  take  refuge  in  bed, 
sometimes  before  the  ability  to  walk  is  lost. 

Mental  disturbance  is  an  invariable  accompaniment, 
generally  occurring  in  the  terminal  stages  of  the  disease, 
but  cases  occur  in  which  the  menta  1  symptoms  precede  the 
choreic  manifestations.  An  analysis  of  the  mental  symp- 
toms of  the  nine  cases  under  observation  at  the  Connecti- 
cut Hospital  for  Insane  gave  the  following  results:  Three 
of  the  patients  manifested  mental  symptoms  similar  to 
the  expansive  form  of  general  paresis,  presenting  a  con- 
dition of  gradually  increasing  cloudiness  of  consciousness, 
partial  disorientation,  general  sense  of  well-being,  irrita- 
bility with  restlessness  and  sometimes  violence,  but  with 
generally  a  happy  and  contented  disposition,  associated 


with  delusions  of  wealth  and  power.  Two  were  anxious, 
fretful,  and  aggressive,  with  moderate  excitement  at  ir- 
regular intervals.  Their  delusions  were  of  a  persecutory 
character,  with  a  rather  sad  and  anxious  disposition,  tinged 
withexpansiveness.  Consciousness  was  clear  and  orienta- 
tion undisturbed  at  first,  but  the}'  rapidly  became  dement- 
ed, presenting  complete  disorientation,  planless  activity 
with  occasional  irritability,  clouded  consciousness,  and 
extremely  limited  powers  of  comprehension.  Two  oth- 
ers were  suspicious  and  apprehensive,  exhibiting  well- 
marked  anxious  depression,  with  persecutory  ideas  and 
pronounced  suicidal  impulses.  Consciousness  was  clear 
and  orientation  preserved  in  both  of  these  cases  for  many 
years,  and  they  became  demented  very  slowly.  The  two 
remaining  cases  presented  symptoms  similar  to  those  of 
the  hebephrenic  form  of  dementia  prsecox,  manifesting  a 
marked  change  of  disposition  at  the  onset,  evidenced  by 
shyness,  sullenness,  and  irritability,  followed  by  depres- 
sion, with  hallucinations  of  sight  and  hearing  and  delu- 
sions of  a  depressive  character.  Clear  consciousness  and 
coherence  of  thought  were  maintained  for  some  months, 
but  both  deteriorated  rapidly,  presenting  poor  attention, 
defective  judgment,  increased  sexual  desires,  and  height- 
ened self-feeTing,  followed  later  on  by  indifference, 
apathy,  and  stupidity.  All  eventually  terminated  in 
progressive  motor  and  mental  enfeeblement. 

Path'jlogy. — Oppenheim  considers  the  essential  pathol- 
ogy to  be  miliary  encephalitis,  cortical  and  subcortical, 
followed  by  atrophy  of  the  cortex.  Clarke  summarized 
his  findings  in  two  autopsies  as  follows:  "Widespread 
but  partial  degeneration  of  the  cells  of  the  cerebral  cor- 
tex, especially  of  the  second  and  third  layers,  most  marked 
in  the  frontal  and  motor  convolutions,  together  with  an 
increased  amount  of  interstitial  tissue  and  number  of  neu- 
roglia cells. "  Autopsies  of  three  cases  at  the  Connecticut 
Hospital  for  the  Insane  gave  similar  diffuse  lesions  in  the 
cerebral  cortex. 

Diagnosis. — The  disease  is,  of  course,  easily  recognized 
when  it  is  hereditary,  but  its  recognition  is  ditficidt  in  cases 
without  this  peculiarity.  The  age  at  onset,  increased 
knee-jerks,  characteristic  gait,  progressive  character  of 
the  disease,  with  the  obvious  mental  deterioration,  are  gen- 
erally sufficient  to  differentiate  it  from  ordinary  chorea. 

Prognosis. — Hereditary  chorea  is  an  incurable  disease, 
and  jiatients  ultimateh'  become  bedridden.  It  lasts  from 
ten  to  thirt_v  j'ears,  and  the  progress  is  toward  motor  and 
mental,  enfeeblement.  Deatli  usually  occurs  from  some 
intercurrent  affection. 

Treatment. — Nothing  has  thus  far  been  found  of  any 
value  in  the  treatment  of  the  disease. 

William  E.  Fisher. 

XV.  INSANITY:  DEMENTIA  PR/ECOX.— (Synonyms: 

Insanity  of  Pubescence,  Insanity  of  Puberty  and  Adoles- 
cence, Hebephrenia,  Idiotisme,  Folic  de  la  Puberte.  De- 
mence  Precoce  des  Jeunes  Gens.) 

Descriptive  Definition. — Dementia  prsecox  is  a 
developmental  disease  of  the  mind  whicli  has  its  starting- 
point  almost  exclusively  in  adolescence  and  whose  early 
stages  are  confined  to  that  period.  Its  underlying  dis- 
ease-process is  an  enfeeblement  of  the  heretofore  normal 
intellect — a  slow  decline  of  mental  power.  It  ends,  gen- 
erally after  a  few  years,  in  a  state  of  permanent  mental 
degeneration,  which  varies  in  extent  and  degree,  but 
which,  as  a  rule,  involves  the  mind  in  more  or  less  com- 
plete and  permanent  disorganization.  Its  salient  feat- 
ures are  variable  mental  disturbances — often  profound— 
which  appear  as  protracted  "attacks"  in  the  course  of 
the  disease  and  consist  in  the  main  of  irregularlx'  oc- 
curring, episodical  symptom-groups,  chiefly  stupor  with 
or  without  katatonia  or  catalepsy,  chorea  insanieus, 
mania,  melancholia,  confusion,  and  pseudo-paranoia.  A 
marked  tendency  to  explosiveness  and  impulsive  acts, 
contradictory  phenomena,  and  remissions  simulating  re- 
coveiy  are  characteristic  of  the  disease.  These  various 
phenomena  frequentl}'  mask  for  a  time  the  latent  and 
essential  dementia. 

The  varieties  and  symptom -groups  which  are  pecvdiar 
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to  the  disease  are  best  studied  by  dividing  it  iuto  the 
following  classes: 

Characteristic  Forms. 
Mihl  and  Simplf.  Scpcir  and  Compluated. 

Hebephrenia.  Stupor  (simple  and  katatonlc). 

Attpical  Forms. 
Pseudo-paranoia.  Confusion. 

Mania  (acute  and  chorelr).       Melancholia. 
Mixed  States. 

Either  of  these  states  may  be  the  predominating  feat- 
ure of  an  episodical  syndrome  of  dementia  prjecox. 

Premonitouy  Symptoms  op  Db.menti.v  Pr.isco.k. — As 
the  early  indications  of  the  disease  are  practically  the 
same  wliatever  form  it  may  afterward  assume,  and  as 
their  analysis  is  of  importance  as  showing  its  true  nature, 
they  will'be  given  in  detail.  The  disease  is  of  gradual 
onset  as  a  rule,  but  the  prodromal  symptoms  rarely  ex- 
tend over  more  than  a  year.  The  attack  is  reported  to 
have  come  on  suddenly  in  but  twenty-two  out  of  seventy- 
seven  cases  at  the  Taunton  Hospital  for  the  Insane  and 
at  "Bournewood."  The  primary  manifestation  is  mild 
mental  enfeeblement.  Power  of  attention,  the  root  of 
mental  sti-ength,  is  first  affected.  KiU'pclin  considers 
that  at  this  stage  the  attention  is«intaet,  but  that  the 
]jatient  makes  no  use  of  it,  as  he  has  no  desire  to  occupy 
liinisi-lf  with  anything.  In  all  of  our  cases,  how-ever,  in 
which  intimate  knowledge  of  the  earliest  manifestations 
was  attainable,  lapse  in  the  pmeer  of  attention  has  invari- 
abl.y  preceded  loss  of  desire  to  occupj'  the  miud.  An 
ambitious  student  complains ;  "  I  cauuot  any  longer  wield 
my  mind,  which  has  become  my  master  instead  of  I 
being  master  of  it,"  "I  feel  no  exuberance  as  before," 
"Everything  is  a  dead  weight,"  "The  feeling  clings  to 
me  and  I  caimot  fif/ld  it  <*/'."  A  bright  lad  in  a  pre- 
paratory school  grows  despondent  at  finding  himself 
becoming  "dull,"  "stupid,"  and  "weak,"  and  begs  to 
be  helpeti,  as  his  utmost  endeavors  to  go  on  have  failed. 
The  girl  in  this  .situation  feels  for  the  first  time  that 
"she  must  struggle  to  be  like  other  girls."  The  pa- 
tient also  becomes  more  easily  fatigued  phj'sically  than 
before.  With  increasing  mental  failure  the  fruitless 
efforts  are  soon  abandoned,  the  mind  becomes  more  inac- 
tive, forgetfuluess,  despondency,  and  indolence  replac- 
ing alertness,  ambition,  and  energy.  He  "  wants  to  be 
let  alone,"  becomes  listless,  apathetic,  and  carele.ss,  grad- 
ually slipping  into  a  dulled  condition  of  mind.  Another 
becomes  mortified,  sad,  hyperconscicntious,  and  self-re- 
proachful. Avoidance  of  others  follows  and  paves  the 
way  for  suspicion  of  those  about  him,  the  starting-point 
it  may  be  of  future  hallucination.s,  delusions,  anj  overt 
acts.  Suicidal  thoughts  may  now  appear.  Patients  of 
anotlier  temperament  when  no  longer  able  to  meet  even 
the  minor  demands  of  life  and  physically  tired  are  easily 
upset  and  very  irrital.ile.  They  become  unexpectedly 
fault-tinding  and  angry  over  trifling  matters.  Abulic 
states  are  common  and  are  shown  in  marked  indecision 
and  constant  demand  for  reassurance  regarding  the  plain- 
est matters  of  duty.  The  train  of  thought  naturally 
becomes  interrupted  early  and  may  even  show  signs  of 
tlie  approaching  confusion  and  stereotj-ped  movements 
of  the  next  and  active  stage  of  the  disease.  Lapse  in 
judgment  is  shown  in  unnatural  prejudices,  sudden  and 
needless  alarm  at  ordinary  occurrences,  foolish  conduct, 
etc.  The  memory  is  unimpaired,  although  .sometimes 
masked  by  the  prevailing  absorption  and  apathy.  Self- 
control  is  early  involved,  diminishing  until  in  the  active 
stages  it  may  be.  in  extreme  cases,  entindy  lost.  The 
conduct  varies  with  the  nature  of  the  symptoms.  Sud- 
den and  unexijected  acts  are  common,  such  as  exhausting 
walks  with  no  object  after  a  long  iH-riod  of  idleness,  de- 
struction of  minor  belongings,  etc.  Sudden  transitions 
of  mood  and  the  lack  of  depth  of  tlie  patient's  depression 
or  anger,  which  are  characteristic  features  of  the  disease 
throughout  its  entire  course,  are  early  manifestations,  as 
are  also  inconseciuential  sp<^ech  and  aimless  effort.  The 
general  apjiearance  of  tint  patient  is  that  of  apathy  or 
mild  depression,  excejit  at  times  of  sudden  animation. 
Lack  of  energy  also  is  constant,  except  during  spasmodic 


outbursts  of  misdirected  activity.  Although  such  pa- 
tients owing  to  irregular  ways  of  living  sleep  more  in  the 
daytime,  insomnia  is  developed  early.  The  appetite  is 
capricious.  Headache  is  as  frequent,  and,  as  JIairet 
thinks,  a  highly  imjiortant  s^'inptom  at  this  juncture. 
It  is  sometimes  severe,  persistent,  and  protracted  pain, 
but  more  often  in  our  experience  a  disagreeable  vague 
sen.sation  as  if  the  head  were  "empty"  or  "tilled  with 
cotton  wool."  Nightmare  appears  to  be  somewhat  more 
common  than  in  the  older  insane.  A  generally  weak- 
ened, relaxed,  poorly  nourished  bodily  condition  is  com- 
mon and  is  shown  in  loss  of  weight,  pallor,  dilated  pu- 
pils, vaso-motor  disturbances,  low  temperature,  and  weak 
pulse.  Menstrual  irregularities  ai'e  rather  common.  In 
not  a  few  cases  the  group  of  premonitory  symptoms  bears 
a  deceptive  resemblance  to  neurasthenia  proper,  owing  to 
the  predominance,  for  a  long  period,  of  purely  nervous 
and  bodily  debility.  Careful  inquiry  will  often  reveal  the 
history  of  a  transient  attack  of  "nervous  prostration."  a 
peculiar  "  seizure,"  or  spasmodic  attack  some  time  before, 
in  which  mental  phenomena  were  prominent.  The  apa- 
thetic condition  of  the  preliminary  stage  often  passes  for 
depression.  When  the  onset  is  more  or  less  sudden  these 
minuter  changes  are  masked  by  the  severer  sj'inptoms, 
and  the  mental  fatigue  and  apathy  are  less  prominent  in 
tlie  history  as  forerunners,  but  special  inquiry  for  these 
indications  usually  brings  them  to  light. 

In  spite  of  this  array  of  symptoms  these  patients  not 
infrequently  show  for  a  greater  part  of  the  time  a  degree 
of  sensible  conduct  and  natural  enjoyment  of  things 
which  tends  to  conceal  their  true  condition. 

Mild  j^nd  Si.mple  For:m. — Hehephrenia  represents  the 
mild  and  simjile  form  of  the  disease  and  comprises  those 
states  which  are  characterized  from  the  very  outset  to  the 
end  of  the  attack  by  simple  dementia.  This  takes  the 
form  of  mental  enfeeblement  in  which  alternate  depres- 
sion and  excitement  appear,  but  are  never  very  marked. 
This  variety  may  properly  be  said  to  bear  the  same  rela- 
tion to  dementia  pra'cox  as  a  whole  that  the  uniformly 
demented  or  uncomplicated  form  of  dementia  paralytica 
(general  paresis)  does  to  that  disease.  A  stud.y  of  hebe- 
phrenia proper  is  the  best  guide  to  an  accurate  knowl- 
edge of  the  elements  of  dementia  jirscox.  It  is  a  sim- 
ple, gradual  weakening  of  the  intellect,  and  in  its  main 
features  is  fairly  well  defined,  so  much  so  that  several 
authorities  have  regarded  it  as  a  disease  in  itself. 

Active  Stage. — In  this  group  of  cases  there  is  rarely 
any  decided  or  abrupt  transition  from  the  above-de- 
scribed initial  symptoms  to  the  active  stage,  which  in  a 
general  way  may  be  said  to  be  reached  when  the  pa- 
tient's self-neglect,  erratic  conduct.  impuLses,  suicidal 
tendencies,  etc.,  have  reached  the  point  of  unmistakable 
irresponsibility  and  call  for  medical  interference  and 
perhajis  hosjiital  care.  Sometimes  the  advent  of  this 
stage  is  marked  by  a  light  and  transient  attack  of  ex- 
citement or  by  the  appearance  for  the  first  time  of  active 
delusions  and  illusions.  The  semi-depressed  condition 
now  becomes  more  pronounced.  The  patient  accuses 
himself  of  wrong-doing,  believes  that  he  is  worthless,  is 
bringing  trouble  on  others,  etc. ,  and  makes  more  or  less 
determined  attempts  at  suicide,  wanders  otf,  giving  the 
family  great  anxiety,  or  refuses  to  leave  his  room  at  all. 
The  feeling  of  sadness,  however,  unlike  melancholia  in 
older  patients,  is  very  superficial  and  readily  changes  to 
another  mood  for  no  apparent  reason.  A  young  man, 
for  example,  while  in  the  midst  of  bemoaning  his  evil 
life  suddenly  stops,  takes  up  his  guitar  and  sings  a  comic 
song  in  a  mechanical,  impassive  mtinner.  A  girl  with 
placid  and  even  smiling  expression  tells  of  her  terror 
from  the  smell  of  burning  bodies  beneath  her  bed.  A 
sudden  access  of  ga.yety  with  loud  laughter  and  foolish 
behavior  will  often  interrupt  the  melancholy.  So,  too, 
anger,  however  frequent,  is  soon  over — perhaps  dispelled 
by  a  sudden  change  of  mood.  The  greatest  contrasts  in 
the  mental  states  are  lo  be  expected  in  this  disorder. 
The  psychomotor  sphere  is  equally  involved.  The  pa- 
tient abandons  himself  to  all  kinds  of  impulses  and  aim- 
less acts  which  often  have  the  appearance  of  being  done 
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from  mischief  or  malice.  In  writing  and-speaking  they  are 
sometimes  atfected,  grandiloquent,  declamatory.  They 
may  write  high-flown  sentimental  and  disconnected  dog- 
gerel, or  draw  absurd  symbolic  iiiclures.  t4reat  vanity 
or  absurdly  dictatorial  manners  are  not  uncommon.  One 
is  impressed  with  the  shallowness  and  tmreality  of  the 
sentiments  of  these  patients.  Their  ideas  in  general  are 
childish.  They  often  realize  that  they  are  ill  but  they  have 
ji  wrong  idea  of  their  condition.  Jlemorv,  consciousness, 
orientation,  and  order  of  thouglit  are  usually  well  retained 
oxcept  on  occasions  of  excitement,  when  tliere  are  lack  of 
clearness  and  confusion.  The  understanding  is  greatly 
impaired,  as  is  shown  in  unnatural  opinions  on  ordinary 
matters,  in  actual  delusions,  in  difficulty  in  grasping  new 
ideas,  and,  as  the  disease  progresses,  even  simple  ones,  in 
inability  to  follow  plain  explanations,  etc.  Emotionally 
Iliey  are  more  or  less  apathetic,  listless,  and  dull  fora  good 
]iart  of  the  time,  a  condition  which  may  occasionally  take 
on  a  semistu porous  phase.  Sometimes  excitement  is  (piite 
marked,  but  it  is  transient  and  actual  violence  in  this, 
state  is  rare.  Extreme  and  very  sudden  impidscs  are 
common.  Hallucinations  are  frequent  at  first  and  shift- 
ing delusions  of  a  depressive  kind  prevail.  In  fact,  the 
predominating  feature  for  a  time  may  be  simply  the  reit- 
<?ration  of  absurd  delusions  of  culpabilit}-,  etc.,  with  ]ier- 
haps  little  expression  of  concern.  The  more  apathetic 
rarely  take  the  initiative  in,  or  apply  themselves  to,  any- 
thing, but  sit  idly  about,  and,  if  work  be  given  tbeiii, 
soon  abanilon  it.  They  will  turn  the  leaves  of  a  book 
without  reading  it,  etc.  They  show  no  spontaneity  in 
conversation,  and  their  answers  are  perfinictory.  Their 
movements  are  often  slow  and  mechanical.  The  expres- 
sion, usually  more  or  less  vacant  in  such  cases,  may  be 
broken  by  a  weak  smile  or  meaningless  laughter.  If 
tliese  jiatients  leave  the  hospital,  they  are  apt  to  be  untit 
for  duties  of  any  kind.  They  .shun  others  and  take  little 
or  no  interest  in  anything,  but  are  able  to  live  at  home 
in  the  absence  of  harmful  impulses  or  habits.  Many  of 
the  poorer  class  become  tram|)s  or  beggars. 

SeveHB  and  Co.\tPLIC.\TED  FoR.Ms. — Stupof. — In  tlic 
preceding  variety  the  prevailing  mental  state  was  cliietly 
apathy  or  light  hebetude.  We  have  now  to  deal  with 
stupor,  a  more  extreme  and  acute  state  in  the  "dement- 
ing" process:  a  suspension,  in  varying  degrees,  of  mental 
activity.  Here  the  consciousness  is  more  deeply  in- 
volved and  the  symptoms  are  more  pronounced,  so  much 
so  as  to  include  physical  as  well  as  mental  disorder.  Its 
protracted  nature  antl  accompanying  phenomena  render 
it  characteristic,  but  the  stupor  of  general  paresis  and  of 
epilepsy  is  ver_v  similar  to  it  in  other  respects.  Stupor 
seldom  comes  on  suddenly,  although  occasional  cases  are 
reported  to  have  immediately  followed  extreme  fright, 
profuse  hemorrhages,  etc.  It  may,  however,  be  a  com- 
paratively early  S3'mptom.  It  is  usually  preceded  by 
certain  of  tlie  prodromal  symptoms  above  described  as 
common  to  all  forms  of  dementia.  Depression  and  gen- 
eral indifference  may  simply  deepen  into  stupor.  Hallu- 
cinations or  illusions  with  fear,  or  intense  transient 
excitement  and  violence  may  precede  it.  Hysterical 
manifestations  may  also  appear  before  or  with  the  ex- 
citement. The  circulation  is  often  poor,  the  appetite 
impaired,  and  sometimes  the  sensation  is  diminished. 
After  a  few  days  or  weeks  in  such  cases,  in  others  after 
months,  stupor  sets  in,  growing  gradually  deeper,  while 
the  halhicinations  slowly  disappear.  In  cases  of  pro- 
found stupor,  either  complete  relaxation  or  rigidity  of 
the  muscles  may  be  present.  The  patient  becomes  mo- 
tionless and  so  remains,  except  when  interfered  with  by 
others,  and  in  exactly  the  same  attitude  for  days,  weeks, 
or  even  months.  He  is  often  found  standing  rigid 
with  the  hejid  flexed  upon  the  chest,  the  eyes  closecfor 
staring  vacantly  without  winking.  Flies  may  crawl 
over  his  face  unheeded.  His  evacuations  are  passed 
unnoticed  wherever  he  may  be.  He  refuses  f(X)d.  an- 
swers no  questions,  and  often  cannot  be  aroused  by  a 
pin-prick.  Tliat  he  feels  and  even  hears,  however,  is 
sometimes  evidenced  by  his  turning  his  head  toihe  ques- 
tioner.    The  respirations  are  barely  noticeable,  the  heart 


sounds  clear  but  weak,  and  the  pulse  is  irritable,  small  and 
soft.  The  extremities  are  cold  and  jierhaps  a?dematous. 
The  temperature  is  below  normal,  the  skin  dry  and  harsh, 
the  body  thin,  and  the  face  cadaverous.  Menstruation  is 
abolished.  The  stupor  may  be  suddenly  and  unexpect- 
edly interrupted  at  any  time  by  a  transient  attack  of 
excitement  lasting  a  few  minutes  or  an  hour,  after  which 
tlie  stupor  returns.  So,  also,  equally  brief  intervals  of 
apparent  rationality  may  occur  and  disappear  during  the 
profoundcst  stupor.  Casesof  intermiltent  mental  stupor 
are  reported  by  Whitwell  and  Noble,  one  in  which 
lucid  periods  of  twelve  hours  alternated  every  thirty 
hours  with  typical  stupor,  for  a  year  and  a  half ;"  another 
in  which  there  was  a  fairly  regular  alternation  of  these 
states  every  day  for  at  least  five  months.  Every  degree 
of  stupor  may  be  present  in  a  case  of  dementia  "pracox, 
from  the  well-developed  type  just  described  to  a  milder 
apathetic  state  approximating  that  of  hebephrenia. 

One  of  the  most  characteristic  symptoms  is  a  peculiar 
state  of  muscular  rigidity  or  spasm,  generally  called  kata- 
tonia  (/lora,  denoting  intensity;  roraj;,  tension).  The  as- 
sociation of  this  striking  motor  condition  with  various 
alternating  psychical  .symptoms — melancholia,  mania, 
stupor,  confusion,  and  flnall_y  dementia,  one  or  luore  of 
which  may  be  absent — led  Kahlbaum,  in  1874,  to  regard 
katatonia  as  a  disease  entity,  naming  it  from  this  symp- 
toiu  which  he  believed  to  be  pathognomonic.  Until  re- 
centlv  the  soundness  of  this  view,  which  has  much  to 
commend  it,  has  been  a  much  vexed  question,  but  it  is 
now  practically  rejected  by  the  modern  wi-itcrs.  Krae- 
pelin  classes  it  as  a  form  of  dementia  prtecox.  Our  own 
observation,  which  is  in  accord  with  Chaslin,  Seglas, 
Tuke,  and  Goodell,  inclines  ns  to  go  even  farther  and, 
regarding  it  as  a  symptom,  to  subordinate  it  to  the  more 
comprehensive  form,  stupor,  of  whicli  it  is  a  direct  out- 
growth.* Stupor,  it  will  be  recalled,  frecpiently  runs  its 
course  without  katatonic  symptoms,  while  the  katatonia 
of  dementia  piwcox  seldom  originates  independently  of 
stupor  in  some  form.  It  rarelj'  accompanies  excitement 
except  when  the  latter  is  associated  with  stupor — a  not 
uncommon  combination,  f  Katatonia  docs  not  develop 
/)(()■«■;)«.<(*»  with  stuporin  agiven  case,  but  is luost  marked 
when  the  stupor  has  become  profoiuid,  and  is  an  indica- 
tion of  its  intensity.  In  short,  when  the  acute  dementia 
becomes  extreme,  motor  inhibition  with  muscular  rigidity 
may  follow.  In  well-developed  katatonia  all  the  muscles 
seem  strained  to  the  utmost,  and  this  state  of  persistent 
tension  and  rigidity  enaljlcs  the  patient  to  maintain  even 
unnatural  and  diflictdt  positions  and  posttu-es  for  a  great 
length  of  time,  perhaps  for  months.  Occasionally,  for 
want  of  proper  treatiuent,  ankylosis  results. 

The  katatonia  is  intensified  by  any  attempt  at  inter- 
ference with  the  attitude  or  position  of  the  iiatient,  who 
will  often  make  stubborn  and  it  may  be  insurmountable 
resistance.  This  well-known  phenoiuenon  has  been  ac- 
curately named  negativism  on  account  of  the  patient's 
determined  opposition  to  natural  direction  and  personal 
promptings.  The  efforts  that  are  necessary  to  deal  prop- 
erly with  these  patients  are  extraordinar}'  in  consequence 
of  their  dogged  resistance  to  all  attempts  to  help  them. 
It  is  some'times  possible  to  accomplish  the  end  in  view  by 
appearing  forcibly  to  prevent  tlie  patient  finm  doing 
what  we  desire.  Refusal  of  food  is  a  prominent  example 
of  this  tendency,  and  tlie  same  difficulty  in  forcibly  feed- 
ing the  patient  is  regularly  encountered  with  each  at- 
tempt. There  is  a  like  resistance  to  the  functions  of  de- 
fecation and  micturition.  The  saliva  also  is  retained  for 
a  long  time  in  the  mouth,  the  same  inhibitory  motor  con- 
dition preventing  the  patient  from  swallowing  it. 

Cataleptic  conditions — by  which  is  meant  states  of 
stupor  associated  with  suggestibility  and  often  a  waxen 
flexibility  of  the  limbs  on  passive  motion,  which  is  in 
strong  contrast  to  the  muscular  rigidity  of  katatonia — 
are  not  uncommon.  The  mental  attitude  is  equally  op- 
posed to  that  of  katatonia,  being,  in  many  cases,  mani- 
fested in  increased  susceptibility  to  external  impressions. 

*  See  also  McPlierson  :  "  .Mental  Affections,"  1899,  pp.  234,  2:56. 
+  See  Kraepelia:  Am.  Jour.  Ins.,  Ivii.,  No.  3,  pp.  -IW,  467,  408. 


103 


lusauit)'. 


REFERENCE  HANDBOOK   OF  THE  IMEDICAL  SCIENCES. 


The  patient  is  sometimes  as  obedient  and  pliable  as  the 
katatonio  patient  is  contrary  and  resistive.  Sometimes 
the  tetanic  rigidity  of  katatonia  and  the  cataleptic  flexi- 
bility are  associated,  the  katatonic  spasm  ileveloping 
first, — a  combination  difficult  to  understand  on  physiolog- 
ical grounds  (Kirchhotf).  Certain  cataleptic  jiatients  are 
very" imitative.  They  spend  much  time  in  mimicking 
the"  motions  of  others  and  will  continue  the  same  move- 
ment automatically  for  hours. 

The  mental  state  in  stupor  may  represent  almost  every 
degree  of  intellectual  inactivity,"  and  in  the  profoundest 
states  thought  seems  practically  suspended.  To  some  ex- 
tent the  patient  is  influenced  by  powerful  delusions,  fears, 
or hallucinafions.to remain  motionless,  etc.,  asisevidenced 
by  questioning  the  patient  on  recovery,  but  more  often 
the  minii  is  found  to  have  been  more  or  less  of  a  blank, 
as  the  patient  has  little  or  no  remembrance  of  what  his 
feelings  or  thoiighfs  had  been  during  the  stupor  and  can 
give  DO  reason  for  bis  behavior  at  that  time. 

The  Atyi'ICM.  Fohms. — The  other  varieties  of  mental 
disturbance  occurring  in  the  course  of  dementia  pra>cox 
are  not  so  characteristic  of  the  disease  as  are  those  just 
described,  and,  as  they  are  not  confined  to  any  time  of 
life,  may  in  a  sense  be  called  the  atypical  forms  of  the 
disease.  As  we  shall  show  in  speaking  of  the  iliagnosis 
of  dementia  priccox  and  elsewhere,  these  forms  are  here 
symptomatic  and  only  sup'erficially  like  the  same  forms 
later  in  life  where  they  are  consistent  mental  states  which 
have  lieen  regartied  as  psychoses.  They  are  melancholia, 
mania,  confusion,  and  pseudo-paranoia. 

Melancholia. — The  melancholia  of  dementia  proecox 
very  frei|uently  ushers  in  the  active  symptoms  of  the 
disease,  which  may  become  either  deeper  melancholia,  a 
maniacal  episode,  or  a  protracted  stuporous  condition. 
Simple  apathetic  states  occurring  in  the  prodromal  stage 
and  later  are,  we  may  be  ]iermitted  to  repeat,  often  mis- 
taken for  depression.  When  melancholia  is  the  prevail- 
ing state  it  is  apt  to  take  the  form  of  self-accusation,  de- 
lusions of  worthlessness  and  culpability,  with  illusions 
and  hallucinations  which  maybe  very  pronounced.  The 
absurditj-  of  the  delusions  is  a  marked  feature  in  some 
cases;  a  patient  believes,  for  example,  that  when  taking 
food  she  is  eating  people  or  swallowing  diamonds,  that 
there  are  ])eople  concealed  in  her  skirts,  etc.  Occasionally 
the  delusions  are  powerful  and  lead  to  attempts  at  sui- 
cide, homicides,  and  escapes. 

As  has  been  shown  in  describing  the  hebephrenic  form, 
the  feelings  are  seldom  deep  and  the  disproportion  be- 
tween the  intellectual  disturbance  and  the  emotional  con-, 
dition  is  often  striking.  The  consistent,  constant,  and 
pronounced  remorse,  self -disgust  and  despair  or  continual 
terror,  desperation  and  agitation  which  nothing  can  miti- 
gate, of  the  mature  melancholiac.  is  not  often  seen  in  the 
adolescent  patient.  The  depression  and  delusions  are 
often  much  in  the  background,  and  while  they  color  and 
influence  the  attitude  and  behavior  are  apt  to  come  into 
especial  prominence  only  occasionally  and  as  startling 
and  frequent  impvdses  or  sudden  determinations  to  fol- 
low peculiar  lines  of  conduct — to  refuse  food,  for  exam- 
ple. These  patients  are  often  appreciative  of  their  sur- 
roundings in  the  acutest  stage  of  their  depression  and 
may  lie  quite  readily  diverted.  The  underlying  mental 
weakness  at  this  time  is  shown  in  nonsensical  ideas,  a 
childish  manner,  apathetic  states,  and  fatigue  of  mind  fol- 
lowing slight  aiii)licntion  or  unexpected  events,  such  as 
the  visit  of  a  relative,  etc. 

Miiiiid. — It  is  usually  after  a  transient  period  of  apathy, 
dejiression,  or  peculiar  conduct  that  the  excitement  of 
dementia  praicox  very  suddenh'  breaks  out,  and  in  ex- 
treme cases  is  for  a  time  iiUense  and  furious,  continuing 
so,  it  ma.v  be,  for  a  few  <lays  or  even  a  week  or  two,  to  be 
succeeded  liy  a  dull  apathetic  state,  and  to  return  again 
with  perhaps  less  intensity.  This  alternation  continues 
irregularly  throughout  the  greater  part  of  the  attack  in 
a  certain  number  of  cases,  llie  (■xcitement  becoming  less 
and  less  prominent.  As  a  rule  the  maniacal  .stage  con- 
sists of  a  rapid  series  of  imijulsive  acts  of  various  kinds. 
The  violence  is  often  of  a  senseless  nature;  the  delusional 


state  is  marked  and  hallucinations  are  common.  The 
patient  will  often  stop  in  the  middle  of  his  excitement  to 
answer  questions  and  express  appreciation  of  his  condi- 
tion or  surroundings.  Stereotyped  movements  are  com- 
mon; the  most  violent  opisthotonos  was  maintained  at 
different  times  during  excitement,  for  halt  an  hour  or 
more,  by  two  of  the  writer's  jiafients,  in  one  of  whom  it 
alternated  \vitli  extreme  emprosthotonos.  Isolated  im- 
perative acts  in  great  variety,  usually  sudden,  extreme 
and  momentary  violence  or  strange  actions  in  endless 
repetition,  attitudinizing,  etc.,  often  interrupt  the 
quieter  or  replace  the  excited  condition.  Tlie  maniacal 
form  of  dementia  pra'cox  is  not  ver}'  common.  Ver- 
bigeration, in  which  words  or  meaningless  sentences  are 
repeated  in  the  .same  tone  for  hours  or  days  together,  is 
thought  to  be  a  common  feature  of  the  disea.se,  but  the  writ- 
er has  only  occasionally  seen  this  symptom  in  dementia 
pra'cox.  Goodell,  in  a  three  years'  studj'  of  these  cases, 
had  not  met  with  this  so-called  characteristic  S3'mptom  as 
described  by  Kahlbaum  and  Neisser,  and  French  wn'ters 
deny  that  it  is  characteristic  of  any  affection  whatever. 

Mania  is  associated  in  rare  cases  with  chorea  major, 
making  a  striking  di.sease — dioren  iiisituiens — wliich  we 
should  class  among  the  characteristic  forms  of  dementia 
pra?cox  were  it  not  that  the  accompanying  mania  is  the 
predominating  condition,  of  which  the  chorea  us\ially  ap- 
pears to  be  a  motor  complication.  These  patients  often 
have  previouslj'  manifested  one  or  more  of  the  jjbysical 
ailments  common  to  this  period,  viz.,  auannia,  .scanty  or 
irregular  menstruation,  palpitations,  cephalalgia,  etc., 
and  are  very  frequently  adolescent  primipar*.  It  has 
long  been  recognized  that  chorea  in  some  form  is  almost 
invariably  associated  with  mental  impairment,  varying 
from  apathy,  irritability,  etc.,  to  acute  mania  or  stupor. 
It  is  equally  true  that  chorea  is  in  its  most  developed 
state  in  3'outh  and  that  the  associated  mental  s_ymptoms 
are  most  marked  then,  the  severe,  dangerous,  and  fatal 
cases  occurring  at  this  time.  It  is  also  noticcalile  that  the 
choreic  and  mental  symptoms  appear  and  suliside  at  the 
same  time,  a  fact  whicli  suggests  the  close  alliance  of  the 
two  disorders.  As  the  acute  forms  of  both  do  not  appear 
together  at  anj'  other  time  of  life,  choreic  insanity,  or 
maniacal  chorea,  plainly  belongs  exclusively  to  adolescent 
insanity.  In  the  choreic  form  of  dementia  pra'cox  hered- 
ity seems  to  plaj'  a  somewhat  more  important  part  than 
in  the  other  varieties.  The  onset  is  generally  rather 
abrupt,  the  choreic  and  mental  symptoms  usually  ap- 
pearing simultaneously,  but  either  may  jirecede.  Delu- 
sions or  hallucinations  now  appear  wliich  may  later  domi- 
nate the  scene.  Insomnia  and  nightmare  are  common. 
Increa.sed  temperature  is  not  infrequent  in  this  stage. 
The  chorea,  whether  general  or  localized,  reaches  its 
height  early  in  the  attack,  whicli  is  usually  not  the  case 
with  the  mental  state.  The  choreic  movements  also  are 
almost  invariably  increased  during  the  mania.  AVhen  at 
its  height  the  patient  writhes  incessantly,  plunges  about 
the  bed,  tosses  the  arms,  clenches  the  fists,  contorts  the 
face,  etc.  The  knuckles  and  elbows  become  abraded  im- 
less  protected  from  the  ^^'all  or  bedstead.  The  maniacal 
condition  is  the  same  as  a  rule  as  that  just  described  as 
the  ordinary  maniacal  form  of  dementia  prsecox.  Tlie 
duration  of  chorea  insaniens  is  usually  several  months. 
It  is  often  fatal,  and  is  believed  by  some  investigators  to 
be  due  to  .sepsis  or  a  toxin. 

Coiifuseion  is  a  frequent  condition  and  the  logical  ex- 
pression of  the  mental  process  in  dementia  priecox,  a  dis- 
order which  presents  so  many  and  frequent  contrasts  in 
moods  and  even  in  its  forms  of  disturbance.  Moreover, 
exhaustion,  which  is  the  basis  of  confusional  insanity,  is 
also,  as  will  fje  shown,  a  most  common  cause  of  dementia 
piu'cox,  and  we  should  therefore  nafurall}'  look  for  similar 
clinical  manifestations  in  both.  In  our  opinion  many  an 
attack  which  passes  for  sim])le  confusional  hallucinatory 
insanity  of  the  primary  idiopathic  type  in  adolescence  is 
the  starting-point  of  dementia  pra-cox.  In  fact,  Chaslin's 
classic  description  of  confusional  insanity  embodies  so 
many  of  the  well-known  symptoms  of  dementia  pnecox 
that  the  resemblance  is  striking.     For  example,  he  classes 
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Insanity.. 
Insanity. 


together  as  iuiportant  symptoms  of  confusicmal  insanity 
intellectual  enteeblemeut,  stupor,  iunnobility.  automat- 
ism, dementia,  stereotyped  movements,  impulses,  etc. 
According  to  Meynert  the  prevailing  age  in  confusional 
insanity  is  between  twenty  and  thirty.  Although  hallu- 
cinatory confusional  insanity  in  its  entirety  is  oulv  occa- 
sionally ]i resent  as  a  symptom-group  of  dementia  pneco.x, 
the  mental  state  of  confusion  is  a  prevalent  and  consistent 
feature  of  the  disease. 

Paranoid  Slates. — Just  as  hebephrenic  and  stuporous 
conditions  arise  in  the  jjrogress  of  this  dementia,  in  the 
same  manner  that  mild  demented  forms  and  stupor  occur 
in  dementia  paralytica,  so  also  pseudo-paranoia  will  ap- 
pear in  dementia  pra>co.\  in  the  same  way  that  persecu- 
tory ideas  are  for  a  period  uppermost  in  certain  cases  of 
general  paralysis.  These  jiaranoid  states,  which  arc 
quite  common,  are  ver}-  ditferent  from  true  parauoia,  as 
will  be  shown  when  we  come  to  consider  the  diagnosis. 
They  are  so  designated  simply  because  the  [jredominat- 
ing  "ideas  and  attitude  are  those  of  persecution.  Tliese 
beliefs  are  usually  not  the  outgrowth  of  a  naturall_y  sus- 
picious tendency,  but  are  preceded  by  certain  of  the 
usual  prodromes  of  the  disease  above  described  as  com- 
mcjn  to  all  forms,  chietl}-  insomnia,  headache,  cerebral 
fatigue,  I0.SS  of  interest,  etc.  There  is  also  much  dis- 
quietude, suspicion,  and  irritability,  and  the  active  stage 
is  apt  to  begin  with  excitement  or  pronounced  melan- 
cholia followed  by  hallucinations  and  delusions,  which, 
though  absurd,  inconsistent,  and  unsystematized,  are 
persecutory  in  their  nature.  The  delusions  are  often 
attended  with  ideas  of  grandeur  and  importance.  A 
young  man,  now  a  dement,  would  dwell  on  long-past 
family  misunderstandings  as  present  grievances  which 
demanded  redress.  Relatives  "insulted  "  him  and  made 
derisive  motions  to  him.  He  ordered  people  out  of  the 
hou.se,  grew  excited,  and  talked  loudly  in  discussion,  was 
overbearing,  and  fell  into  rages  in  which  he  proclaimed 
his  importance,  forbade  speaking  of  the  President  in  his 
presence,  etc.,  etc.  These  patients  are  very  vain  and 
self-conscious  and  demand  sjiecial  consideration.  Their 
understanding  is  much  affected,  and  they  cannot  long 
apply  themselves  to  work  or  reading.  Imjiulsive  acts 
are  common.  In  a  variable  length  of  time  they  show 
the  underlying  state  in  increasing  apathy,  and  in  a  few 
years  the  disease  ends  in  a  confused  dementia.  Remis- 
sions occasionally  occur,  as  with  the  other  forms  of  de- 
mentia prjecox,  but  they  are  usually  short.  Paranoid 
conditions  may  appear  for  the  first  time  late  in  the  sec- 
ond attack  or  after  its  acutest  stage  has  passed.  Hallu- 
cinations of  hearing  and  persecutory  ideas,  developing 
late  in  this  way,  may  terminate  in  what  is  loosely  termed 
secondary  paranoia,  a  common  condition. 

Mixed  States. — It  has  been  already  made  apparent  that 
none  of  the  above  symptom  groups  are  always  consistent 
sets  of  manifestations  except  as  they  represent  modes  of 
expression  of  one  underlying  condition,  dementia.  A 
single  syndromeis  -merely  a  predominating  feature,  which 
often  ma}'  hold  the  stage  only  for  a  time,  to  be  interrupt- 
ed or  entirely  replaced  by  an  opposite  condition.  Thus 
it  happens  that  stupor  will  sometimes  dominate  a  mild 
hebephrenic  state  for  the  time,  and  confusion,  katatonia, 
and  excitement  be  intermingled  in  the  same  attack,  etc. 

Miscellaiteous  Conditions. — Like  dementia  paralj'tica, 
the  mental  manifestations  of  dementia  praecox  are  Pro- 
tean. Besides  the  principal  conditions  just  described, 
hystei'ia  is  a  common  element  and  epileptiform  attacks 
and  delirious  states  are  occasional  complicating  features 
of  the  disease.  Aboulia  and  hypochondria  are  sometimes 
present  when  bad  heredity  is  a  prominent  etiological 
factor. 

The  Dise-\se-Process. — It  is  only  by  keeping  in  mind 
that  gradual  intellectual  enfeeblement  is  the  fundamen- 
tal condition  of  dementia  pr.TCOx  from  first  to  last,  grow- 
ing more  and  more  marked  with  each  successive  "'  attack. " 
and  that  even  in  the  remissions  it  is  in  typical  cases  more 
or  less  apparent,  that  the  true  nature  of  the  disease  can 
be  understood.  Any  of  the  groups  just  described  may 
predominate  in  one  attack  and  in  the  next  be  absent, 


greatly-  modified,  or  united  with  the  s_ymptoms  of  an- 
other group,  but  the  mental  enfeeblement  is  the  one  con- 
stant feature  which  is  at  once  the  source  and  common 
bond  of  union  of  all  the  manifestations.  Some  of  these 
syndromes  are  moreover  striking  and,  relatively  to  mental 
states  in  mature  life,  unusual.  This  is  because  the  un- 
derlying juvenile  dementia  has  imprinted  on  them  a 
peculiar  stamp,  making  them  odd,  shifting,  and  contra- 
dictory. The  intensity  and  depth  of  these  manifesta- 
tions, as  well  as  their  irregular  character,  so  far  conceal 
the  essential  dementia  in  some  cases  that  it  is  apt  to  be 
lost  sight  of  and  these  accessory  symptoms  are  given  an 
undue  imjiortance.  This  and  the  fact  that  remissions  have 
been  taken  for  recoveries  have  led  observers  to  mistake 
them  for  disease  entities  which  have  been  given  from 
time  to  time  a  variety  of  names,  such  as  stuporous  insan- 
ity-, acute  primary  dementia,  katatonia,  hebephrenia, 
melancholia  attonita,  etc.  Much  confusicm  has  arisen  in 
consequence,  and  the  real  nature  of  the  disease  has  been 
greatl}-  obscured.  They  are  in  I'ealit}-  but  episodes  in  the- 
course  of  a  progressive  dementia,  and  have  their  counter- 
parts, as  Kraepelin  indicates,  in  the  excited,  depressed, 
stuporous,  katatonic,  confused,  and  other  states  tliat  mark 
the  course  of  dementia  paralytica  or  general  piaresis. 

It  is  instructive  further  to  develop  this  analogy,  if  we 
may  so  term  it,  between  dementia  jjaralytica  and  demen- 
tia praecox,  as  there  are  features  in  both  diseases  which 
show  a  certain  clinical  relationship  between  the  two,  at 
least  so  far  as  concerns  their  piiniy  psychical  symptoms 
and  the  process  of  development  of  the  mental  degener- 
ation. Kahlbaum  in  his  work  on  katatonia  finds  some 
striking  points  of  resemblance  clinically  and  even  reports 
autopsies  on  cases  of  that  disorder  in  which  certain  path- 
ological changes  were  the  same  as  those  found  in  cases  of 
general  paralysis  (see  Biriin,  vol.  xii.,  July  to  January). 
Kraepelin  makes  several  allusions  to  clinical  points  of  re- 
semblance in  his  chapter  on  dementia  pnecox. 

A     C0MP.\RIS0N    OF    THE     MoDES    OP    MENTAL     DeGEN- 

ER.VTiox  IX  Dementia  Paralytica,  and  Dementia 
Pr.ecox. 


Dementia  Paralytica. 


Deme.ntia  Precox. 


NaUire  and  Covrse. 
A  primary  fyrfjOjUic  dementia,  an    A  primary  '*funvtinnal "  demen- 
essential.  general,  progressive,       tia,  an   essential,  general,  pro- 
and    chronic   mental   enfeeble-       gressive,   and    cbroQic   mental 
ment.  enfeeblement. 

Etinliigii. 
An  acquired  disease.  Either  inherited  or  acquired. 

Mental  Prodrnnn:^. 


Prolonged  :— 

A  period  of  pseudo-neurastheuia. 

Impaired  attention. 

Mental  fatigue. 

Indifference. 

Irregularity  of  habiti. 


t'sually  prolonjred : — 

A  perinii  of  psi-udo-netu'asthenla. 

Inipaiivd  attention. 

McTituI  fatigue. 

IinlilTtTcni-e  -common. 

Irregular  ways  of  living. 


Early  impairuieat  of  moral  sense.    No  iinpaiiment   of   moral   sense 

until  later  stage. 
Memory  impaired.  Memory  intact. 

General  Mental  Manifestations. 
A  union  of  mental  and  physical    Union    of   mental    and   physical 
symptoms.  symptoms  in  many  cases. 

Special  Mental  Manifestations. 
Protean,  but  chiefly—  Protean,  but  chiefly — 

Dementia  (uncomplicated).  Dementia  ("hebephrenia"). 

Mania.  Mania. 

Melanchoha.  Melancholia. 

Stupor.  Stupor. 

Confusion.  Confusion. 

Paranoid  slates.  Paranoid  states. 

Special  Physical  Symptoms. 
Essenlial.constant  and  profound —    Common,    often    profound,    f  re- 
Speech  defects.  quently  a)>seiu  — 
Localized  tremor.                               Katatnoii-  rlLridity  or  spasm. 
Muscular  inco-ordination.                  Stereotyped  movements. 
Puiiiliarv  troul>les.                             Chorea. 
Tr'iu))lt*s  I'f  .-iensation.                       Cataleptic  "trance"  states. 
Automatic  muvements.                      Peculiarities  of  gait. 
Convulsions.                                       Analgesia. 
Spinal  lesions,  etc.                              Vaso-motor  disturbances. 
Remissions. 
A  prominent  feature— almost  in-    A    prominent    feature— generally 
variably     incomplete,     usually       incomplete   and    short  —  some- 
transient,  rarely  protracted.              times  quite  complete  and  pro- 
tracted. 
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DEMENTIA  Paralytica.  Deme.ntia  Prj:cox. 

Termination. 
Invariably  fatal— Kradual  destriic-    Rarely  faial — destruction  ot  per 


Hon  of  mind  and  vitality. 


manent    impairment  of  mind 
oaiy. 


Tlie  above  comparison  shows  plainly  that  in  spite  of 
the  wide  difference  in  their  pathological  bases  the  mech- 
anistu  of  the  process  of  nieutiil  deterioration  is  practi- 
cally tlie  same  in  both  diseases,  the  depth  of  the  path- 
ological involvement  of  the  cortex  alone  explaining  the 
difference  in  the  ultimate  results.  It  also  makes  it  evi- 
dent, to  our  mind,  that  dementia  prsecox  is  a  transition 
disease  between  the  "  functional  "  degenerative  psychoses, 
paranoia,  manic-depressive  insanity,  etc. ,  on  the  one  hand, 
and  the  deeper-seated  (because  structural)  form,  dementia 
paralytica,  on  the  other. 

Etiology.  —  Affe. — The  profouudest  influence  in  origi- 
nating dementia  prscco.K  is  the  normal  condition  of  the 
organism  at  the  time  of  lite  in  which  the  disease  prevails 
— the  ])eriod  of  puberty  and  adolescence, — of  growth, 
development,  immaturity,  whose  limits  lie  in  tlie  large 
majority  between  the  ages  of  fourteen  and  twenty-five. 
In  fact,  the  unmistakable  cases  of  dementia  pra?cox  that 
occur  later  than  the  thirtieth  year  are  rare.  Almost  all 
modern  writers  on  psychiatry,  even  those  who  lay  espe- 
cial stress  on  the  influence  of  faulty  heredity,  are  fully 
alive  to  the  great  importance  of  this  critical  time  of  life 
in  promoting  mental  ilisease.  Kraepelin  in  particular, 
who  has  little  to  say  regarding  heredity  as  a  cause  of  de- 
mentia pr;ecox,  thinks  that  in  all  probability  we  shall 
have  to  seek  for  the  real  causes  of  its  origin  in  the  physi- 
cal and  mental  variations  of  the  period  of  development. 

There  is  no  dividing  line  between  pubertj'  and  adoles- 
cence so  far  as  concerns  the  general  formative  influences 
which  underlie  physiological  and  pathological  conditions 
in  youth.  In  this  article,  therefore,  the  term  adolescence 
alone  will  be  used — and  in  its  legitimate  sense — to  desig- 
nate the  entire  period  of  development  from  the  advent  of 
pubei'ty  to  maturity. 

To  appreciate  the  possibilities  of  this  epoch  we  have 
only  to  call  to  mind  the  unusually  rapid  growth  of  the 
organism  in  every  tissue,  the  new  and  powerful  activity 
ofall  the  functions,  especially  those  of  ntitrition,  in  the 
progress  toward  complete  development,  and  the  stamina 
and  often  the  care  that  are  essential  for  properlv  meeting 
the  demands  of  this  revolutionary  period.  The  disturb- 
ance of  the  heretofore  tranquil  nervous  system  by  the 
advent  of  the  reproductive  functions  is  a  vital  change, 
and  the  proper  adjustment  of  this  part  of  the  system  to 
the  working  whole  is  of  far-reaching  imijortance,  as  the 
genital  activities  liave  a  profound  effect  on  the  entire  or- 
ganism and  the  developing  personality. 

The  norma!  mental  condition  is  equally  unsettled  dur- 
ing adolescence,  and  now,  if  ever,  should  we  especially 
fear  its  pathological  disturbance  when  impressionability, 
instability  of  purpose,  variation  of  mood,  excitability, 
impulsiveness,  ambition,  indeitcudence,  and  intolerance 
are  most  likcdy  to  be  in  full  play,  when  the  affections, 
emotions,  and  newly  awakened  sexual  feelings  and  pas- 
sion are  most  keen,  when  retlertion  and  judgment  are 
immature,  and,  above  all,  when  the  self-control  which 
should  regulate  all  is  itself  in  an  imperfect  stage  and  in 
danger  of  being  unequal  to  its  function.  Nothing  is 
more  significant  of  the  causative  iul1\ience  of  this  period 
than  tlie  resemblance  of  the  clinical  picture  to  these  ordi- 
nary i)s\chical  attributes  of  development  which  are  all 
found  morbidly  exaggerated  in  the  different  clinical 
forms  of  the  malady. 

Heredity.— ThM  inherited  |)redisposition  to  insanity  is 
the  preponderating  inlluence  in  the  causation  of  dementia 
piu'cox  or  its  sj'uonymous  conditions  is  not  well  estab- 
lished, although  most  authors,  among  whom  are  Krafft- 
Ebiug,  Finck,  Clouston,  Morel,  Jules  Falret,  Maguan, 
Jaffray,  and  Saury,  hold  that  the  disease  is  essentially 
hereditary.  On  the  other  hand,  Kahlbaum,  Hecker, 
Scholz.  Marro,  Daras/kiewic/,  Regis,  Christian,  and  ap- 
parently Kraepelin,  consider  this  influence  to  be  at  most 
but  secondary  in  importance.   Christian,  in  a  most  searcli- 


ing  investigation,  could  find  but  43  in  100  ca.ses  of 
dementia  prsecox  who  had  had  insane  relatives.  The  writ- 
er's statistics  on  this  point  comprise  23  cases  of  the  dis- 
ease in  which  the  means  of  obtaining  reliable  family  his- 
tories were  exceptionally  good.  In  21  known  cases  11 
had  no  personal  or  family  history  of  mental  or  nervous 
diseases.  Dr.  W.  H.  ililler,  pathologist  of  the  Taunton 
Hospital  for  the  Insiine,  has  kindlj-  investigated  most 
carefully  for  the  writer  .56  cases  of  dementia  pra^cox  on 
this  point,  with  the  result  that  of  39  whose  faniily  history 
given  in  detail  was  apparently  reliable,  2.")  were  free  from 
such  hereditary  taint.  Thus,  in  a  total  of  60  ca.ses  com- 
ing under  the  writer's  notice,  36  could  fairly  be  said  to 
show  no  hereditary  predisposition  to  insanity  or  nervous 
disease.  In  this  connection  we  would  refer  the  reader  to 
the  suggestive  table  in  the  article  on  General  Pathohigy 
(page  36),  which  gives  the  disease  heredity  of  noniial  per- 
sons. AVe  would  not  belittle  the  influence  of  hereditary 
taint  in  these  patients,  but  regard  the  question  as  one  of 
degree,  and  in  the  scale  of  hereditary  disease  would  place 
dementia  pra;cox  between  manic-depressive  insanity  in 
which  insane  heredity  figures  very  largely,  and  dementia 
paralytica  which  is  an  acquired  disease  without  apprecia- 
ble antecedent  mental  defect.  We  are  also  inclined  to 
the  belief  that  inherited  lack  of  stamina  and  general  vigor 
is  at  the  root  of  the  trouble,  a  condition  that  is  not  neces 
sarily  transmitted  by  insane  relatives. 

The  evidence  is  even  stronger  that  it  cannot  be  prop- 
erly classed  among  the  insanities  of  degeneration.  The 
absence  of  the  physical  and  mental  stigmata  of  degenera- 
tion in  the  writer's  cases  was  general,  and  statistics  could 
be  multiplied  would  space  allow  to  show  that,  as  Darasz- 
kiewicz  observes,  neither  the  frequency  nor  the  gravity 
of  these  signs  is  suflicientlv  marked  to  make  it  possible 
for  them  to  imprint  a  special  stamp  on  the  disease. 

Another  striking  fact  in  this  connection  is  the  fre- 
quency with  which  the  disease  attacks  adolescents  of 
marked  intelligence  and  promi.se — ten  of  the  writer's 
twenty-two  patients  were  so  endowed,  and  but  one  was 
below  the  average  young  person  in  intelligence.  A  large 
number  of  patients  who  are  subject  to  katatonia  are 
schoolmasters,  the  sons  of  schoolmasters,  and  theologi- 
ans (Kahlliaum).  Christian  finds  the  following  statistics 
of  Ascliaflenburg  in  absolute  accord  with  his  own :  27 
IJcr  cent,  men  and  21  per  cent,  women  had  average  intel- 
ligence; 5.5  percent,  men  and  66  per  cent,  women  hatl 
good  and  even  remarkable  intelligence;  18  per  cent,  men 
and  13  per  cent,  women  were  below  the  average  in  intel- 
ligence, but  neither  idiots  nor  imbeciles. 

Facts  such  as  these  are  very  instructive  and  tend  to 
show  conclusively  that  dementia  prsecox  is  verv  often 
an  acquired  disease  so  far  as  any  psychosis  can  be  prop- 
erly so  designated. 

Aapiired  Predisposition. — Diseases  of  early  childhood 
of  all  kinds  that  tend  to  make  the  svstem  delicate  are 
fertile  soil  for  dementia  pracox.  Such  are  the  various 
eruptive  diseases,  especially  scarlet  fever  and  measles 
with  their  sequeUe ;  typhoid  also,  acute  rheumatism,  diph- 
theria, digestive  troubles,  anemia,  and  cranial  injuries. 
Convulsions  in  infancy,  chorea,  and  headaches  if  promi- 
nent in  the  child,  betoken  delicate  nervous  health,  calling 
for  special  precautions  in  adolescence. 

Badl}'  directed  education,  moral  and  mental,  may  give 
a  wrong  turn  to  the  child's  tendencies,  and  thus  leave  him 
without  defence  against  the  exciting  causes  of  mental  dis- 
ease when  adolescence  is  reached. 

Occasional  and  E.rciting  C'nHse*.  —  The  determining 
causes  are  various,  but  for  the  most  part  are  of  the  nature 
of  exhausting  influences.  These  are  the  most  conspic- 
uous and  powerful  of  the  exciting  causes  of  the  disease 
and  give  great  weight  to  the  contention  of  Binswanger 
and  Christian  that  dementia  prrecox  belongs  among  the 
exhaustion  psychoses. 

Rapidly  growing  youths  or  girls — particularly  of  the 
lower  classes,  apprentices,  clerks,  train  hands,  stable 
boys,  mill  oiierative.s,  domestics — often  succumb  tii  the 
exhausting  effects  of  hard  phj'sical  labor  combined  with 
long  hours,  little  sleep,  insufficient  food,  and,  in  conse- 
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lusanlty. 
Iii8aufty« 


quence,  disorder  of  nutrition.  Insomnia  and  lassitude 
arise  and  mental  breakdown  follows,  often  without  the 
aid  of  any  ajipreciable  predisposition  to  insiinity. 
Youthful  volunteers,  not  inured  to  military  discipline 
and  the  hardships  and  dangers  of  active  service,  also  re- 
cruit the  ranks  of  the  youthful  insane.  Intellectual  over- 
work, of  itself  rarely  productive  of  mental  disorder, 
causes  many  a  delicate  girl  or  lad  to  succumb  to  insanity 
when  ]ioor  "circumstances  increase  the  struggle  for  educa- 
tion. Rapid  and  excessive  growth  in  stature  is  very  fre- 
quent in  hebephrenics  and  precedes  by  a  little  the  de- 
velopment of  the  psychosis.  In  these  instances  there  is 
not  sufficient  alimentation  provided  to  meet  the  demands 
of  the  growth  of  the  organism  plus  excessive  mental 
and  bodily  energy.  Habitual  masturbation  and  venereal 
excesses  contribiite  to  the  exhaustion,  but  it  should  be 
borne  in  mind  that  masturbation  is  oftener  a  result  than 
a  cause  of  mental  trouble,  and  its  importance  as  a  factor 
is  much  exaggerated  by  people  in  genera!  and  especialh" 
by  the  melancholiac  with  delusions  of  culpability.  Ty- 
phoid and  other  debilitating  diseases  not  unfrequeutly 
leave  the  patient  in  a  permanently  weakened  mental  con- 
dition, culminating  in  dementia  prtecox. 

The  puerperal  state,  with  its  many  disturbing  influ- 
ences in  various  directions,  is  a  prominent  determining 
cause  of  the  disease.  Aschaiienburg  flntLs  56  cases  of  de- 
mentia prscox  in  118  casesof  "puerperal  insanity." 

Other  determiniug  but  less  frequent  causes  are  alco- 
holic excess,  fright  or  other  shock,  chagrin,  disappoint- 
ment in  love,  long  engagements  with  consequent  strain 
on  the  emotions,  and  religious  revivals.  Finally,  it  may 
be  impossible  to  find  any  adequate  cause  for  the  mental 
breakdown,  a  small  proportion  of  cases  occurring  in  the 
physically  strong  and  apparently  unemotional. 

Sex. — No  reliable  data  have  "thus  far  been  recorded 
which  indicate  in  which  sex  the  disease  is  more  common. 
This  is  probably  owing  to  the  differences  among  obser- 
vers as  to  what  ca.ses  should  be  included  under  this  head. 
There  is,  therefore,  no  accurate  knowledge  as  to  whether 
or  not  the  supposedly  debilitating  and  other  effects  of 
menstruation  and  its  irregularities  come  into  play  as 
causes.  Xot  a  few  authors.  Christian  among  them,  even 
find  the  disease  more  prevalent  in  youths.  The  writer's 
statistics  show  41  girls  in  a  total  of  83  adolescents  so 
affected. 

St.\tistics. — The  number  of  patients  admitted  to  Taun- 
ton Hospital  for  the  Insane  in  fifteen  months.  r)63;  de- 
mentia pnecox  cases  admitted  to  Taunton  Hospital  for 
the  Insane  in  same  fifteen  months,  126 :  dementia  proecox 
eases  admitted  to  Taunton  Hospital  for  the  Insane  in  fif- 
teen months,  twenty-five  years  of  age  and  under,  76; 
ratio  of  dementia  praicox  cases  to  admi.ssions,  23  percent. 

The  writer  received  successively  at  "  Bournewood  "  147 
private  patients  suffering  from  all  forms  of  insanity,  in 
which  out  of  33  of  dementia  prsecox  23  were  under  25 
years  of  age.  ilore  cases  of  this  disease  who  are  of  more 
advanced  age  are  reported  from  public  institutions  for 
want  of  accurate  histories  regarding  the  time  of  onset  and 
the  number  of  previous  attacks.  Unfortunately  it  is  also 
customary  at  present  to  swell  the  number  of  cases  by 
including  those  beginning  in  mature  life,  that  are  known 
as  "paranoia  degenerativa "  (MacPherson)  or  "dement- 
ing paranoia,  "in  the  category  of  dementia  precox,  which 
is  quite  a  different  disease  from  paranoia  in  any  form. 

Diagnosis. — It  is  of  the  highest  importance  as  regards 
prognosis  and  prophylaxis  to  recognize  dementia  pra;cox 
in  its  incipient  stage.  This  is  no  easy  matter,  so  nearly 
do  its  earl\-  symptoms  of  mental  and  bodily  weakness  re- 
semble in  many  cases  the  nervous  exhaustion  of  true 
neurasthenia,  which,  however,  is  ordinarily  a  post-de- 
velopmental disease  rarely  terminating  in  insanity.  In 
early  dementia  prsicox  we  miss  the  characteristic  symp- 
tom-groups of  neurasthenia:  cerebral,  digestive,  genital, 
etc.  The  general  hyperaesthesia,  excitability,  pains  in 
limbs,  back,  etc.,  are  rarely  present.  So  also  the  pho- 
Was.  The  fatigue  of  mind  and  body  on  moderate  exer- 
tion are  common  features  of  the  two  disorders,  but  in  the 
psychosis  the  signs  of  mental  inadequacy  for  work  or 


pleasure,  owing  to  loss  of  the  power  of  sustained  attention, 
will  be  found  to  preponderate  over  those  of  purely  ner- 
vous and  muscular  weakness.  Inquiry  should  always  be 
made  regarding  previous  transient  attacks  of  the  kind 
mentioned  in  describing  the  prodromal  stage. 

The  chief  ditficulty  in  the  diagnosis  of  dementia  prie- 
cox  in  its  active  stag"e  is  to  distinguish  early  attacks,  in 
which  excitement  or  depression  may  predominate,  from 
manic-depressive  insanity,  a  highly  hereditary  form  of 
mental  disease,  which  in  a  fair  proportion  of  cases  also 
makes  its  first  appearance  in  adolescence.  As  one  is  a 
disease  of  active  mental  deterioration  and  the  other  a 
periodical  psychosis  in  which  the  mind  is  sound  until 
the  last,  except  during  the  attacks  which  characterize 
it,  the  importance  of  a  correct  diagnosis  is  obvious.  (See 
Insanity:  General  Prognosis.) 

In  certain  cases  it  is  extremely  difficult  to  differentiate 
between  the  two  until  a  second  attack  has  occurred  or 
until  the  disease,  if  uninterrujjted,  has  become  so  pro- 
longed that  evident  signs  of  deterioration  appear.  The 
general  features  of  difference  are,  that  dementia  precox 
has  a  gradual  onset,  while  the  attacks  of  manic-depressive 
insanity  appear  suddenly  as  a  rule,  and  there  is  an  ab- 
sence of  ascertainable  cause.  The  former  has  irregular 
intervals  between  the  attacks,  in  which  the  mind  usually 
shows  increasing  impairment,  but  in  the  latter  rational 
intervals  always  prevail.  In  the  one  the  attacks  vary 
greatly  as  to  intensity,  frequency,  and  regularity ;  in  the 
other  they  are  uniformly  either  mania  or  melancholia  of 
about  the  same  intensity  and  duration,  and  recur  with  con- 
siderable regularity  especiall}-  in  the  circular  form.  In 
dementia  praecox  the  degree  of  mentiil  deterioration  is  out 
of  proportion  to  the  degree  of  severity  of  the  depression  or 
excitement.  Regarding  the  special  mental  processes  of 
the  two :  when  depression  occurs  in  dementia  pra-cox  it  is 
not  so  likely  to  be  attended  with  psychomotor  retardation ; 
the  ideas  are  absurd  and,  as  has  been  said,  there  is  little 
depth  to  the  feeling  of  sadness  or  shame.  Such  patients 
are  often  easily  diverted,  and  sudden  interruptions  of 
the  prevailing  mood  by  a  lucid  moment  or  an  opposite 
mental  state  are  not  uncommon.  The  depression  of 
manic-depressive  insanity,  on  the  contrary,  is  uniform, 
consistent,  and  constant,  and  psychomotor  retardation  is 
common.  The  mania  of  dementia  pra'cox  also  shows 
more  confusion,  the  movements  are  aimless,  sudden,  im- 
pulsive, occasional,  and  possibly  stereotyped  with,  it  may 
be,  intervals  of  quiet.  The  mania  appears  as  a  succession 
of  outbursts  of  intense  excitement  that  are  soon  over, 
while  that  of  manic-depressive  insanity  expresses  itself 
in  constant  restlessness  and  multiform  purposive  move- 
ments. In  the  former  the  patient  is  not  exhilarated  as  in 
manic-depressive  insanity,  but  is  indifferent  and  silly, 
and  talks  nonsensically  or  bursts  into  tears  in  the  midst 
of  his  excitement.  The  admixture  in  one  attack  of  any 
degree  of  stupor,  true  negativism,  stereopy,  katatonic  or 
cataleptic  conditions,  marked  confusion  or  choreic  move- 
ments, stamps  the  case  as  one  of  dementia  praecox.  The 
diagnostic  relations  of  these  two  diseases  is  further  elabo- 
rated in  section  XIX.  (Manic-depressire.  Insanity). 

Attacks  of  genuine  confusional  insanity  of  the  primary 
idiopathic  variety  occur  most  frequently  in  youth  and 
should  be  regarded  with  suspicion,  as  they  are  often  in 
reality  nothing  less  than  the  first  active  expression  of  de- 
mentia prsecox.  The  same  disorder  occurring  in  niaturer 
patients  is  as  a  rule  secondary  and  symptomatic,  and 
often  does  not  result  in  dementia  owing  to  the  greater  re- 
sistive power  to  disease  of  the  full)'  developed  organism. 

The  stupor  of  dementia  pra?cox,  when  unattended  by 
katatonic  or  cataleptic  conditions  or  by  marked  negativ- 
ism, resembles  the  melancholic  stupor  common  to  older 
patients,  which  may  also  be  present  during  adolescence 
as  the  initial  attack  of  periodical  or  manic-depressive 
insanity.  It  differs  from  it  chiefly  in  its  relatively  less 
gradual  onset — in  the  absence  of  the  antecedent  and  pro- 
tracted period  of  melancholia  with  delusions  ^vhich  are 
the  starting-point  of  melancholic  stupor  and  which  so 
strongly  influence  the  patient  as  to  lead  to  mental  pre- 
occupation,   which  finally  deepens   into   stupor.     The 


107 


lusanlty. 
Insanity, 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


stupor  of  demcutia  prsccox,  ou  the  other  hand,  is  more  or 
less  complete,  often  seeming  to  extinguish  all  mental  ac- 
tivity, and  is  not  only  not  conseciuent  ou  depressive  delu- 
sions, but  sometimes  immediately  follows  a  stage  of  ex- 
citement. Moreover,  thedemeutfa-prtecox  patient  retains 
as  a  rule  only  a  liazy  memory  of  his  thoughts  or  condition 
while  in  tlieslupoi-'  but  tlic  true  melancholiac  has  usually 
a  full  recollection  of  a  dominating  delusion  at  that  time. 

The  excitement  and  the  stupor  of  dementia  prsecox 
have,  however,  their  closest  counterparts  in  the  mania 
and  stupor  of  dementia  ]iaralytiea,  a  fact  which  suggests 
the  deep-seated  nature  of  the"  malady,  but  the  natui-e  of 
the  prodromes  and  the  absence,  from  dementia  pracox. 
of  memory  defect,  pupillary  irregularities,  increased  re- 
flex excitability,  tongue  tremor,  and  other  motor  compli- 
cations, will  usually  make  clear  the  diagnosis. 

It  is  sometimes  d'ifflcidt,  as  Christian  points  out,  to  dis- 
tinguish certain  advanced  cases  of  dementia  precox  from 
imbeciles  or  idiots.  The  appearance  and  mental  status 
of  each  are  often  so  much  alike  that,  in  the  absence  of 
information  as  to  whetlier  the  arrest  of  mental  develop- 
ment occurred  in  infancy  or  in  adolescence,  dements  of  this 
class  often  pass  for  imbeciles.  All  that  can  be  said  is  that 
the  imbecile  is  more  likely  to  show  stigmata  or  malforma- 
tions than  the  dement,  and  tliat  the  latter  sometimes  affords 
glimpses  of  a  former  intelligence  which  never  appear  in 
the  imbecile.  Fortunately  such  an  error  is  immaterial, 
as  it  cannot  affect  the  care  or  treatment  of' the  patient. 

The  diagnosis  of  paranoid  conditions  is  sometimes  diffi- 
cult, but  it  is  rare  for  true  paranoia,  a  post-develop- 
mental disease,  to  culminate  before  the  thirtieth  year. 
The  essence  of  paranoia  is  also  absent  in  these  states, 
viz. ;  a  gradually  evolved  and  logicaIl_y  elaborated  set 
of  delusions  which  exclusively  and  unchangeably  domi- 
nate the  entire  psychic  life.  In  place  of  this  we 
liave  a  rather  sudden  appearance  of  new  conditions,  and 
a  variable  and  unsystematized  delusional  state,  whose 
only  likeness  to  ]iaranoia  is  the  persecutory  nature  of  the 
morbid  ideas.  There  is  also  in  these  hybrid  states  an  ab- 
sence of  physical  and  mental  stigmata  of  degeneration. 
True  paranoia,  moreover,  does  not  end  in  dementia.  It 
is  more  difficult  to  distinguish  the  paranoid  form  of  de- 
mentia prajcox  from  a  form  of  ])ai'anoia  occurring  in  ma- 
turity which  consists  of  a  marked  persecutor)'  delusional 
derangement  of  rapid  cour.se  ending  in  dementia.  The 
reported  cases  and  those  we  have  observed  do  not  show 
the  signs  of  dementia  at  the  onset  of  the  disease,  and  lack 
the  variability,  superticiality,  inconsistency,  and  remis- 
sions, whicli  mark  dementia  pra'cox.  Unfortunately  a 
few  competent  observers  have  mistaken  these  "  dement- 
ing "  paranoias  of  mature  life  for  dementia  precox,  thus 
encouraging  the  belief  that  this  disease  whose  essence  is 
adolescence  may  frequently  occur  at  a  more  advanced 
age,  and  also  obscuring  its  true  nature. 

Pkog^'osis  ANi>  PiiOGKii.ss. — It  is  necessary  to  discrimi- 
nate between  the  immediate  and  the  ultimate  prognosis 
of  dementia  pra-cox,  for  the  two  are  widely  different. 
Most  first  attacks,  especially  if  pronounced,  result  in 
what  are  considered  by  people  in  general  and  appear  in 
hospital  statistics  as  recoveries.  They  are,  as  has  been 
explained,  remissions,  which  vary  greatly  in  complete- 
ness and  duration.  In  a  certain  proportion — Kraepelin 
estimates  it  at  thirteen  jier  cent. — all  symptoms  of  disease 
so  completely  disappear  that  the  recovered  patient  can 
again  till  his  accustomed  station  in  life,  practically,  as 
well  as  before.  These  individuals,  however,  never  ap- 
pear entirely  the  same  in  the  ojiinion  of  near  relatives,  in 
some  detail  of  judgment,  disposition,  conduct,  or  habits. 
Their  enduraiH-e,  also,  is  apt  to  be  less.  Even  these  cases 
may  relapse  after  many  years  and  sink  into  permanent 
dementia,  and  one  can  never  feel  siu'c  that  a  permanent 
recovery — which  is  a  rare  event  in  dementia  pra'cox 
— has  taken  place.  The  other  extreme  is  tlie  transient 
remission,  in  wliicli  the  patients  are  happ\-,  easily  pleased 
and  irritated,  excitable,  more  childish  thau  before  the 
illness,  and  very  soon  fatigued  in  mind  andlioily.  They 
experience  a  relapse  very  soon  after  leaving  the  hospital, 
from  which  time  the  deterioration  is  rapid.     Intermedi- 


ate cases  live  comfortably  perhaps  for  two,  three,  or 
more  years,  but  on  a  much  lower  level  of  mental  and 
bodily  ])Owerand  mental  capacity  than  before  the  attack. 
A  fe\v  are  able  to  earn  a  moderate  livelihood,  and  find  a 
certain  satisfaction  in  life,  but  all  are  regarded  as  fail- 
ures by  their  friends,  have  lost  their  spontaneity  and 
most  of  their  interest,  and,  being  unable  to  play  their 
part  in  life,  are  more  or  less  solitary,  decline  advances, 
and  come  to  be  regarded  as  unsociable  or  stupid.  They 
are  also  very  often  peculiar  in  conduct,  iuconsidei-ate, 
irritable,  perhaps  boisterous,  and  ignorant  of  their  real 
condition.  Such  patients  are  readily  imposed  on,  and 
are  sometimes  as  pliable  as  imbeciles.  Girls  in  this  stage 
of  the  disease  are  often  and  easily  seduced  and  give  birth 
to  illegitimate  children.  It  is  usually  safe  to  predict,  in 
any  patient  originally  of  good  mind,  who  has  had  good 
care,  "  recovery  "  or  decided  improvement  in  the  course 
of  a  year  from  the  beginning  of  the  active  symptoms  of 
the  first  attack,  but  it  is  most  difficult  to  foretell  \\ith 
certainty  the  character  or  length  of  the  remission  in  any 
case.  Severe  symptoms,  if  of  the  acute  order,  are  no 
bar  to  temporary  "recoverj',"  and  stupor,  however  pro- 
found, especially  if  of  comparatively  sudden  onset  and 
not  markedly  katatonic,  betokens  a  good  remission,  wliieh 
is,  we  believe,  more  likely  to  be  an  extended  one  thau  after 
auy  other  form,  although  the  cases  in  which  confusion, 
mania,  and  melancholia  predominate  are  also  frequently 
followed  by  long  intervals  of  comparative  mental  health. 

The  cases  that  are  classed  in  this  article  as  purely  he- 
bephrenic are  milder  and  less  decided  in  their  manifesta- 
tions and  more  likely  to  decline  gradually'  into  permanent 
dementia,  not  necessarily  deep,  without  remission  of  any 
sort  or  with  an  occasional  brief  interval  of  lucidity. 
Profoimd  stupor,  although  less  rarely,  may  without 
change,  except  for  flashes  of  intelligence,  deepen  into 
extreme  and  helpless  dementia  with  fixed  postures.  Of 
the  ca.ses  which  have  come  under  the  writer's  notice, 
those  in  which  the  acute  condition  was  prolonged  beyond 
a  3'ear  and  a  half  without  remission  have  gone  steadily 
on  to  dementia.  Increasing  mental  inactivity,  fixed  man- 
ners, and  stereotyp}'  appear  to  betoken  chronicity. 

There  is  no  doubt  of  the  ultimate  prognosis  in  the  large 
majority  of  the  victims  of  dementia  pra'Cox,  however  en- 
couraging may  seem  the  outlook  on  the  patient's  recov- 
ery from  the  original  attack.  Another  attack  sooner  or 
later  oceiu-s,  others  follow  at  intervals,  and  the  mind 
rapidly  deteriorates  until  a  condition  of  dementia  results, 
which  is  usuallj'  so  extreme  as  to  require  constant  hos- 
pital care  or  its  equivalent.  This  terminal  dementia  is 
often  marked  by  exacerbations  of  excitement,  depres- 
sions, and  anergic  states  which  are  the  rudiments  of  the 
original  acute  manifestations  which  are  characteristic  of 
the  disease.  These  patients  form  a  large  proportion  of 
the  chronic  dements  in  institutions.  All,  however,  reach 
a  stationary  condition  through  the  arrest  of  the  cortical 
degeneration,  and  remain  at  dilferent  levels  of  mental  re- 
duction. A  small  proportion  stop  short  of  extreme  de- 
mentia, and  live  in  considerable  comfort,  satisfaction, 
even  enjoyment,  the  life  of  imbeciles  of  the  higher  grades. 

The  progress  of  the  form  of  degeneration  peculiar  to 
dementia  prtccox  may  be  (1st)  progressive  and  subacute 
without  critical  episodes;  (2d)  slow  at  first,  theu  rapid 
after  a  single  acute  episode;  (3d)  very  slow  and  marked 
by  numerous  acute  episodes  (Finzi  and  Vedrani). 

P.\THOLOGic.\T,  Anatomy. — Kahlbaum's  admission 
that  the  pathological  anatomj'  of  "  katatonia  "  had  yet  to 
be  made  is,  unfortiuiately,  equalh'  true  to-da}'  of  its  par- 
ent disease,  dementia  proecox.  What  data  we  jjossess  in 
the  way  of  discovered  lesions  are  verj'  few  in  number 
and  far  from  uniform.  IMany  writers  make  no  allusion 
to  the  pathology  Avliatever.  All  that  it  is  safe  to  .say  is 
that  the  essential  mental  weakness  can  be  exjilaiued  only 
bj-  changes  in  the  cortex.  Altzheimer,  in  fact,  describes 
marked  alterations  in  the  cortex,  especially  in  the  deep 
layers,  in  a  few  cases  of  collapse  delirium  which  had  pre- 
sented the  clinical  featiu'cs  of  katatonia.  Auto-intoxiea- 
tion  may  accotmt  for  some  of  these  cases  which  are  due 
to  febrile  and  other  forms  of  exhaustion  and  appear  as 
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acute  confusional  conditions.  Most  of  the  pathological 
findings  pertain  to  tlie  profoundest  mental  state — stupor. 
Whitwell  has  attempted  to  explain  its  pathological  and 
clinical  signs  by  the  congenitally  diminished  calibre  of 
the  blooil-vessels.  Kiernan  linds  a  great  analogy  be- 
tween the  state  of  the  brain  observed  in  this  condition 
and  that  found  in  cases  of  typhoid  fever,  but  the  essential 
and  characteristic  patholog}'  of  the  disease  is,  according 
to  him,  a  primary  disturbance  in  the  vaso-motor  centres 
producing  sanguineous  stasis,  and  this,  he  maintains,  is 
the  point  of  departure  of  the  whole  morbid  process. 

Etoc-Dcmazy  adduces  evidences  of  general  cerebral 
cedema  from  the  autopsies  of  patients  clying  in  stupor. 
(See  also  7  T'.  Inmnity :  General  Pathnldrjy.) 

Theatment. — Of  all  the  means  for  benefiting  these 
patients  preventive  treatment  is  the  most  likely  to  be 
efficacious  and  the  least  apt  to  be  employed.  It  is,  never- 
theless, possible  for  physicians  to  sow  a  seed  of  precau- 
tion by  disseminating  the  truth  regarding  the  dangers 
of  adolescence  that  lie  in  the  path  of  those  who  iuherit  or 
have  acquired  a  predisposition  to  insanit}-,  or  are  con- 
stantly exposed  to  exhausting  influences.  Intellectual 
overwork,  the  bugbear  of  most  parents,  is  m  itself  a  rare 
cause  of  mental  breakdown,  and  in  the  writer's  experi- 
ence has  never  appeared  except  as  a  minor,  contributing 
factor.  It  is  the  disadvantages  under  which  study  is 
being  pursued — viz.,  late  hours,  outside  work,  insuffi- 
cient food,  anxiety,  excess,  unhealthv  or  distracting  home 
influences — that  have  been  chiefly  responsible  for  the  dis- 
aster. Clouston"s  "General  Principles  of  Prevention" 
arc  practical  and  to  the  point.  "Build  up  the  bone  and 
fat  and  muscle,  especial]_y  the  fat,  by  means  known  to 
us,  during  the  period  of  growth  and  development.  Make 
fresh  air  the  breath  of  life  to  the  young.  Develop  lower 
centres  rather  than  higher  when  there  is  bad  heredity. 
Don't  give  too  much  flesh  and  nitrogenous  food  iluring 
growth  and  adolescence.  .  .  .  Avoid  alcohol  and  nervous 
stimulants  absolutely  if  possible.  Do  not  cultivate, 
rather  restrain  the  imaginative  and  artistic  faculties  and 
sensitiveness  and  the  idealisms  generally  in  cases  where 
such  tend  to  appear  too  early  and  too  keenly.  They 
will  be  rooted  on  a  better  brain  and  bod.v  basis  if  they 
come  later.  Cultivate  and  insist  on  orderliness  and 
method  in  all  things.  The  weakly  neurotics  are  always 
disorderly,  unbusinesslike,  and  unsystematic.  Fatness, 
self-control,  orderliness  are  the  three  most  important 
qualities  for  tnem  to  aim  at." 

There  is  also,  we  firmly  believe,  ground  for  hope  of  re- 
covery at  the  very  outset  of  the  disease,  and  it  is  here  that 
the  immense  importance  of  a  knowledge  of  the  earliest 
signs  of  cerebral  fatigue  become  evident.  The  advan- 
tages to  come  of  early  recognition  of  dementia  para- 
Ij'tica  (a  structural  disease  considered  to  be  invariably 
fatal)  are  often  and  not  without  reason  insisted  upon. 
Is  it  not  much  more  likely  that  good  may  come  from 
the  recognition  of  the  prodromes  in  dementia  pi'*- 
cox,  a  functional  disease  of  at  least  long  remissions 
and  non-constitutional  etiology  in  many  cases?  It  is 
for  this  reason  that  we  have  dwelt  so  particularly  on 
the  minor  mental  manifestations  of  the  disease  in  its 
incipient  stage.  We  look  with  confidence  to  the  time 
when  cases  recognized  early  by  the  alienist,  while  yet  the 
patient  is  comparatively  comfortable,  may  be  saved  from 
an  attack  liy  well-directed  medical  oversight  and  regula- 
tion of  his  habits  and  surroundings,  insisting  chiefly  on 
rest  of  mind  and  body,  abundant  food,  and  life  in  the  open 
air  away  from  home.  What  might  be  called  simple  hebe- 
phrenic states  that,  under  proper  guidance,  never  cul- 
minate in  insanity,  occasionally  reach  the  alienist  and 
strengthen  our  belief  in  greater  curabilit3'  of  the  disease,  at 
least  among  the  well-to-do.  When  the  disease  has  more 
fully  developed  it  is  well  not  to  temporize.  The  danger 
of  the  patient's  obedience  to  a  sudden  impulse  to  fatal  or 
other  overt  acts,  or  an  outbreak  of  excitement,  is  great  as 
soon  as  the  actually  depressed  or  excited  state  appears, 
and  proper  precautions  should  be  taken  at  once.  The 
hospital  is  the  only  safe  place  short  of  single  private  care 
■with  special  nurses  and  a  physician  in  constant  atten- 


dance, for  such  patients  when  once  a  suicidal  or  homi- 
cidal tendency'  has  developed.  Throughout  the  attack 
the  main  reliance  is  the  i>atient's  absence  from  home  and 
relatives,  experienced  medical  oversight  and  nursing, 
freedom  from  all  disturbing  influences,  especiali}-  med- 
dlesome attempts  to  entertain,  quiet  surroundings,  regu- 
lar exercise  out-of-doors  in  almost  all  weathers,  baths,  and 
above  all  a  good  supply  of  nutritious  food.  Nothing  is 
worse  for  so-called  mild  cases  than  to  send  them  to 
travel.  They  are  quite  sure  soon  to  return  after  un- 
pleasant experiences,  exhausted  in  body  and  mind,  and  in 
a  far  worse  condition  than  before.  Brain-rest,  not  diver- 
sion, is  the  supreme  indication.  Intervals  between  the 
attacks  may  often  be  prolonged  by  the  pbj'sician  if  he  is 
kept  informed  of  the  patient's  condition.  These  young 
patients  often  emerge  quickly  from  an  attack,  but  while 
mentally  clear  are  far  from  strong  for  some  time.  They 
require,  iu  this  condition,  to  be  kept  a  longer  time  under 
immediate  medical  direction  than  tlie  relatives  are  usually 
willing  to  allow,  and  thus  are  exposed  to  the  danger  of  a 
speedy  relapse.  llcnry  R.  Stediitan. 
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XVI.  INSANITY,  SENILE.— Under  this  general  term 
are  rather  iiidefiuitel}-  grouped  all  those  p.sychoses  which 
develop  in  persons  past  the  meridian  of  life  and  which 
are  dependent  upon  those  subtle  changes  in  structure  and 
function  that  mark  the  progress  of  declining  years.  Nat- 
urally enough  we  should  not  include  in  this  group  those 
cases  of  continuous  or  intermittent  ps\'choses  which  be- 
gin in  previous  life  and  last  to  old  age;  nor  yet.  again, 
those  instances  of  mental  alienation  in  the  aged  which 
are  due  to  intoxications,  infections,  or  gross  cerebral 
lesions  described  elsewhere  in  this  group  of  articles: 
although,  certainly,  all  these  forms  of  mental  disease 
might  take  on  "  senile  "  characters  from  coming  within 
the  sphere  of  influence  of  the  characteristic  senile  changes. 
Our  province  rather  is  to  depict  the  mental  peculiarities 
coincident  with  these  subtle  physical  changes:  for  we 
cannot  doubt  but  that  fhe  primary  vari;itions,  appar- 
ently only  of  function,  are  really  dependent  upon 
structural  changes  so  fine  as  to  elude  the  scrutiny  of  the 
microscope,  but  similar  iu  kind  to  those  which,  later 
on  in  the  disease,  are  more  plainly  discerned.  And  herein 
do  we  find  our  justification  for  including  under  this  one 
head  many  cases  which  at  first  sight  might  appear  essen- 
tially different.  It  may  be  that  in  the  future,  with  closer 
pathological  knowledge  of  these  physical  changes,  defi- 
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nite  subgroups  or  essentially  differeut  forms  of  brain  de- 
generation maybe  separated  from  this  sonie'wliat  promis- 
cuous class;  but  for  the  jireseiit  they  are  best  considered 
together  from  a  clinical  standpoiut.  The  whole  course 
of"  the  disease  is  chronic,  with  a  marked  tendency  to  a 
steadily  progressive  dementia. 

It  isVell  known  that  some  people  show  the  effects  of 
their  bin-den  of  years  much  earlier  than  others.  From 
various  causes,  "which  will  be  considered  later,  these 
effects  in  certain  individuals  are  most  marked  upon  the 
nervous  system,  and  include  a  pathological  involution  of 
the  mental  faculties.  Thus  the  whole  series  of  psychoses 
under  discussion  may  be  considered  under  the  still  wider 
term  of  involution  psychoses.  As  this  involution,  how- 
ever, sometimes  commences  quite  early  in  adult  life  and 
atfects  too  large  and  varied  a  class  for  separate  discussion 
it  has  seemed  best  to  restrict  the  bounds  of  the  present 
chapter  to  include  only  those  cases  which  commence  after 
tlic  forty-seventli  year  of  life.  The  reader  is  referred  to 
the  chapter  under  Melancholia  for  a  further  consideration 
of  this  topic,  as  a  large  number  of  cases  of  typical  melan- 
cholia really  belong  to  this  epoch  in  life  and  are  but  evi- 
dences of  mentiil  involution. 

Senile  insanity  commences  insidiously,  and  the  early 
3'ears  of  manj'  cases  present  a  marked  clinical  contrast  to 
their  later  ones.  This  has  led  to  an  arbitrary  but  conve- 
nient subdivision  of  the  snliject  into  the  presenile  forms 
and  the  *f;((7t  forms  jiroper.  Presenile  insanity  includes 
those  cases  which  break  down  comparatively  earl.v,  be- 
tween the  forty -seventh  and  the  sixtieth  years  of  life, 
while  senile  insanity  proper  is  seen  in  those  still  older. 

A.  Presenile  Insanity. — Presenile  insanitj-  is  seen  in 
a  rather  limited  group  of  cases,  which  exhibit  premature 
failure  of  their  mental  powers  by  an  evident  weakening 
of  the  judgment,  tmdue  emotionalism,  and  varied  perse- 
cutory delusions.  Tlie  onset  is  gradual;  the  clinical 
course,  subacute  or  chronic ;  the  usual  outcome,  a  mild 
dementia. 

There  is  usuall}'  a  considerable  period  of  vague  premon- 
itory symptoms.  Imperceptibly  a  change  takes  jjlacein 
the  (li/ijwsilioii  and  Inibits  of  the  patients.  They  become 
more  quiet,  are  unsociable,  discontented,  uneas}',  and 
restless,  sad  without  cause,  irritable,  and  suspicious;  have 
unreasonable  outbursts  of  anger  or  tears,  are  disinclined 
to  exertion.  Their  iiiemor;/  for  passing  events  grows  less 
acute.  Cnimcidiisiiess  is  intact,  and  they  are  able  to  orient 
themselves  perfectly-.  The  mil  is  seemingly  unimpaired, 
but  really  they  are  less  able  to  cimtrol  their  emotions  and 
desires  than  heretofore.  Jnelrjme.nt  early  shows  consid- 
eralile  damage.  They  do  not  yet  have  hallucinations  or 
delusinns.  although  these  are  foreshadowed  in  their  unrea- 
sonable whims  and  suspicious.  There  is  usuallj'  some 
disturbance  of  digestion  and  general  nutrition,  and  their 
power  of  endurance  rapidly  fails.  The  patients  are 
really  not  yet  insane,  but  are  showing  the  first  signs  of 
mental  inco-ordination:  evidences  of  physiological  invo- 
lution of  the  faculties  coming  on  at  a  prematurely  early 
period,  and  with  |)erhaps  paUiological  rapidity;  indica- 
tions, in  fact,  of  an  essentially  pathological  process  at 
work.  They  become  extremely  selfish  and  self-centred, 
introspective,  and  soon  arc;  definitely  hj'pochondriacal. 
This  attitude,  with  their  general  suspicions,  forms  the 
basis  lor  their  first  delusions.  They  appear  oversensitive 
to  cold  and  complain  of  various  disturbing  conditions, 
"fleeting  rheiunatic  jiains,"  cough,  hiecougb,  belchings, 
disagreeable  feelings  in  the  head  and  back,  dizzy  spells, 
distressing  dreams,  jiecidiar  sensations  in  the  eyes,  and 
ringing  in  the  ears.  These  are  so  numerous  and  absorb 
so  much  of  their  attention,  are  so  changeable  and  easily 
allayed,  as  to  suggest  an  hysterical  condition.  But  more 
uncommon  and  unreasonable  complaints  point  to  the  es- 
sentially delusional  fabric  of  the  whole  group  of  symp- 
toms. They  believe  that  something  has  happened  and  lias 
takenaway  all  theirstrcngth,  that  their  brain  has  been  lost 
or  been  drawn  out  through  the  spinal  cord,  that  they  have 
no  stomaeli.  that  nothing  ever  passes  the  bowels,  that 
their  heart  does  not  Ix'at,  and  that  they  live  without  any 
circulation  of  the  blood.     Things  do  not  appear  the  .same 


to  them,  and  they  immediately  suspect  foul  play.  A  for- 
gotten piece  of  wearing  apparel  has  been  stolen.  If  it  is 
found,  they  cannot  believe  it  is  the  right  one.  but  a  clever 
substitute,  and  still  accuse  the  supposed  thief.  At  other 
times  poison  is  put  in  the  food,  they  taste  alum  on  their 
meat,  saltpetre  on  the  toast.  They  are  convinced  that 
some  one  is  planning  a  deep  game  against  them,  and  do 
foolish  things  to  overthrow  their  schemes.  One  patient 
had  a  large  hearth  stone  removed  to  uncover  the  dyna- 
mite secreted  beneath.  They  do  not  usually  name  their 
enemies,  but  seem  content  with  vague  suspicions.  When 
they  do,  however,  they  generall}'  accuse  some  near  friend 
or  relative  of  enmity  or  unfaithfulness.  In  fact,  the  idea 
of  conjugal  infidelitj' is  rather  common  with  them;  al- 
though it  does  not  seem  to  produce  the  degree  of  excite- 
ment that  would  naturally  be  expected.  One's  wife  is 
common  property  to  a  number  of  his  neighbors,  makes 
secret  "dates  "  with  the  hired  man.  The  husband  makes 
bu.siness  trips  that  he  may  get  away  with  his  paramour, 
he  is  too  intimate  with  the  servant  girl,  and,  in  fact,  is 
thought  to  be  flirting  with  all  the  women  of  her  acquain- 
tance. 

Hallucinations  sometimes  appear  with  the  delusions, 
but  more  often  not  until  later.  The  patient  feels  by  a 
peculiar  tingling  in  her  hand  that  her  husband  has  met 
with  an  accident,  she  can  feel  the  corrosive  action  of  sup- 
posed poison  in  the  stomach;  another  patient  says  that 
the  meat  is  disgustingly  "embalmed,"  lie  can  taste  the 
chemical  preservative;  he  sees  dark  phantom  shapes  at 
night,  sometimes  robbers  come  into  the  room  and  reach 
over  the  bed,  or  he  sees  them  down-stairs  getting  away 
with  their  plunder;  he  hears  his  wife  talking  with 
another  man  in  an  adjoining  bed,  overhears  jilots  in  the 
next  room,  his  daughter's  screams  as  she  is  being  carried 
off. 

It  is  to  be  especially  noted  that  these  delusions  and  hal- 
lucinations are  verj-  transitory  and  ever  changing.  In. 
this  earlj'  stage  outrageous  conceptions  may  seem  to  call 
forth  no  particular  demonstration  nor  incite  to  vigorous 
measures  to  pursue  the  culprit.  This  is  associated,  it  may 
be,  with  such  calm  and  otherwise  reasonable  conversation 
as  might  lead  one  to  suspect  the  patients  did  not  believe 
what  they  were  saying  themselves.  Often,  again,  a  few 
soothing  words  may  (juiet  all  their  agitation  and  they  will 
seemingly  be  convinced  that  what  they  said  was  untrue; 
but  a  moment  afterward  they  are  relating  some  similar 
terrible  thing.  They  have  been  persuaded  to  agree  with 
their  companion,  but  are  not  truly  convinced,  as  they 
never  fully  realize  the  full  gravity  of  their  accusations. 
And  this,  too,  accounts  for  their  showing  so  little  spite  in 
action.  It  must  also  be  remarked  that  they  do  not  fasten 
their  spite  permanently  upon  any  one  person.  Their 
enemies  change  almost  as  frequently  as  the  content  of 
their  delusions,  and  the  supposed  murderer  of  a  man's 
daughter  may  enter  the  room  and  soon  win  the  confidence 
and  esteem  of  the  old  man. 

All  this  is  assisted  by  the  very  evident  impairment  in 
memory,  especially  f<n-  the  recent  past.  The  details  of 
events  long  past,  even  those  of  childhood,  may  be  ready 
and  accurate,  while  they  ma_y  not  know  what  day  of  tlie 
week  it  is  nor  whether  the)*  have  seen  you  for  some  days 
or  not.  In  relating  past  events  they  are  apt  to  get  side- 
tracked, to  wander  off  into  endless  repetitions  and  add 
thereto,  under  the  influence  of  delusions,  most  improbable 
and  impossible  inaccuracies.  The  (ruin  of  thonr/Zit  is  in 
terrupted,  but  accompanied  with  such  a  verv  remarkable 
acceptance  of  the  most  absurd  notions  as  plainly  indi- 
cates very  serious  impairment  inji/th/ment.  The  moixl  of 
these  patients  is  variable.  At  first  the)'  are  apt  to  be 
quiet  and  sad.  and  may  rarely  even  attempt  suicide. 
Generally,  however,  they  soon  get  irritable,  fussy,  and 
dictatory,  with  considerable  increase  in  self-esteem.  They 
grow  more  talkati^'e,  and  when  excited  may  become  very 
noisy  and  demonstrative  and  talk  in  the  most  childishly 
obscene,  profane,  and  insulting  manner.  This  general 
elation  of  spirits  causes  them  often  to  be  a  bore  tn  the 
community  and  a  trial  to  their  friends.  They  run  about 
as  imaginative  retailers  of  gossip,  aie  sad  and  angry  by 
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turns,  are  easily  cajoled,  make  many  confidences,  and  ask 
much  advice,  but  follow  none.  Rarely  they  may  be  sad 
and  seclude  themselves  for  a  time  ami  refuse  food,  and 
again  the\'  may  l)e  destructive  and  violent. 

As  the  general  im])airnient  of  the  fucidties  progresses, 
their  delusions  become  more  absurd,  their  emotional  ex- 
citement or  depression  reaches  wider  limits,  their  conduct 
becomes  more  tuibearable,  and  the  necessity  for  suitable 
restraint  more  self-evident  in  the  interest  of  all  parties. 
The  insane  jealousv  already  mentioned  reaches  extreme 
boimds.  Detectives  are  hired  to  watch  the  suspected  jiar- 
ties;  incriminating  and  circumstantial  fabrications  are 
told  to  the  jiolice  and  friends;  they  hear  all  manner  of 
incriminating  conversations,  and  see  the  guilty  parties 
together  at  nigiit.  Their  enemies  are  hounding  them. 
have  torn  their  children  to  pieces,  and  are  just  on  the 
point  of  attacking  themselves.  It  is  a  common  thing  for 
God  to  take  them  into  His  confidences  and  warn  tliem  of 
things  about  to  hap])en:  they  hear  His  voice,  sec  Him, 
feel  His  jircsence  besitle  them.  At  times  they  may  be  so 
absorbed  with  these  hallucinations  as  to  appear  indiffer- 
ent to  everything  and  slightly  confused.  However,  no 
definite  confusional  type  of  the  disease  is  so  noticeable  as 
that  found  iu  the  insanity  of  the  later  epoch. 

Tho  course  shows  frequent  variations,  with 'occasional 
remissions,  when  for  a  time  tlie  delusions  may  be  relegated 
to  the  background.  But  even  then  the  deterioration  in 
their  natural  acuteness  plainlv  revea!s  the  considerable 
degree  of  dementia  remaining.  Sooner  or  later  the  cases 
become  hopelessly  childish  and  weakminded.  The  prog- 
nosis in  respect  to  life  is  good.  luit  for  idtimate  complete 
mental  recovery  it  is  generally  hopeless. 

The  chief  factor  iu  the  eliolugy  appears  to  be  heredi- 
tary predisposition.  Some  liave  asserted  that  where  a 
mental  breakdown  is  postponed  to  the  later  periods  of 
life,  hereditary  taint  must  be  extremely  weak  and  prob- 
lematical, as  it  necessarily  requires  a  very  stable  brain  to 
withstand  successfully  the  strains  of  early  and  middle 
life.  Though  cleverly  urged,  we  have  found  the  facts  at 
variance  with  this  theory.  It  would  seem  rather  that,  in 
certain  favorably  predisposed  iudividuals,  the  normal 
physiological  changes  incident  to  old  age  set  in  much 
sooner  than  usual  an<l  with  ])athological  significance  on 
account  of  their  liereditary  instability.  Of  course  we 
would  not  minimize  the  various  adjuvant  causes  usually 
leading  to  sclerosis  of  the  arteries  and  general  faihue  in 
brain  nutrition. 

The  rf;(/5i;iw/.«  is  sometimes  more  difficult  than  would  at 
first  appear.  We  have  to  separate  tliese  from  the  nume- 
rous cases  of  mild  recoverable  melancholias  which  occur 
at  this  epoch  and  which  have  been  treated  of  elsewhere. 
The  gradual  onset,  the  tendency  to  emotionah.sm,  the 
peculiarly  changeable  delusions,  which  are  mostly  of  the 
persecutory  order  but  which  are  not  systematized  and 
fixed  against  a  definite  object,  and,  finally,  the  serious 
and  progres.sive  impairment  iu  the  judgment  are  the  chief 
points  to  be  relied  upon  in  distinguishing  this  affection. 
Sometimes  these  cases  are  cla.ssed  under  paranoia,  but  the 
changeability  of  their  delusions  and  hick  of  any  real  at- 
tempt to  pur.sue  the  object  of  their  suspicitms  we  consider 
sufficient  distinctions.  Their  periods  of  moodiness,  the 
refusal  of  fciod,  and  sudden  violence  at  times  have  sug- 
gested to  some  the  onset  of  dementia  prfecox.  These 
acts,  however,  are  purpo.seful  rather  than  merely  inipid- 
sive.  and  are  evidences  of  increased  emotionalism  rather 
than  of  destruction  of  feelings;  and.  finally,  the  subse- 
quent terminal  dementia  is  of  a  type  similar  to  that  of 
ordinary  feeble  old  age.  plus  delusions,  rather  than  the 
blankness  of  the  imbecile,  . 

Xaturally  enough,  the  treatment  resolves  itself  into  the 
study  of  how  liestto  make  the  pittu'nts  comfortable  and 
insure  the  preservation  of  their  jihysical  powers.  This 
is  best  done  generally  iu  some  institution.  pul)lic  or  pri- 
vate, where  the  unexciting  life  and  better  control  over 
the  personal  habits  and  hygiene  of  these  patients  insure 
less  trouble  and  difficulty  for  both  patient  and  friends, 
and  really  prolong  life  in  increased  comfort  iu  most  in- 
stances.    However,  many  of  these  cases,  especially  after 


they  have  grown  considerably  demented,  can  often  be 
quite  suitably  cared  for  at  home  if  properly  trained  atten- 
dants can  be  provided.  It  seems  folly,  with  our  knowl- 
edge of  the  disease,  to  seek  any  specific  for  the  general 
mental  aflection. 

B.  Skxile  Ixs.\nity.  Propeh. — Under  this  term  we 
group  a  large  number  of  cases  in  which  the  normal  physi- 
ological involution  of  the  faculties  expected  after  sixty 
years  of  age  has  progressed  to  pathological  limits.  It  has 
been  customary  with  man}'  to  include  uuder  this  term 
various  cases  of  mental  depression  and  exaltation  which 
often  run  rather  typical  courses  but  sliglith'  moditied  by 
the  general  failure.  These  are  best  considered,  however, 
as  late  cases  of  melancholia,  of  manic-depressive  insan- 
it}-,  or  of  circular  insanitv.  and  as  such  the  reader  is  re- 
ferred to  them  under  their. appropriate  heads.  Senile 
delirium  might  with  justice  be  relegated  to  the  section  on 
confusional  insanity,  but  as  it  seems^to  depend  directly 
upon  a  rather  sudden  senile  breakdown,  it  will  be  dealt, 
with  liere  in  brief.  We  have  also  those  ca.ses  in  real  old 
age  which  present  a  group  of  symptoms  similar  to  tliosc» 
descriljed  under  presenile  insanity.  These  wiil  l)c  consid- 
ered separately  under  senile  persecution.  There  remain, 
then,  the  numerous  cases  of  steady  nieutal  deterioration 
comprised  tmder  senile  dementia,  with  those  exhiljiting 
a  very  grave  form  of  this  affection  grouped  together 
under  senile  confusion. 

Clinically,  then,  there  are  presented  :  1.  Senile  Demen- 
tia. 3.  Senile  Confusion.  3.  Senile  Delirium.  4.  Senile 
Persecution. 

1.  Senile  Dementia. — Senile  dementia  is  characterized 
especially  by  the  gradual  onset  and  progress  of  a  general 
mental  deterioration.  Xone  of  the  mental  faculties  are 
at  first  lost;  they  become  blunted,  and  this  accounts  for 
the  pectdiar  coloring  of  the  whole  clinical  picture. 

Perception  ma)'  be  good,  but  the  full  comprehension  of 
details  is  lacking.  In  this  way  their  realization  of  time, 
of  place,  and  of  persons  may  be  at  fault.  They  get  lost 
easily,  even  at  home,  become  lacking  in  animation  and 
general  mental  acuteness,  appear  stupid,  sleepy,  uninter- 
esting, and  uninterested.  Besides  the  clouded  orientation. 
the  train  of  thought  is  interrupted.  They  cannot  read 
with  tmderstanding  nor  follow  a  discourse;  in  fact,  they 
lose  the  thread  of  ordinary  conversation  or  do  not  see  the 
point  at  issue.  They  lose  their  power  of  initiative,  their 
creative  faculty  fails,  they  cannot  adapt  themselves  to 
new  surroundings  or  conditions,  nor  change  their  point 
of  view.  They  think  in  a  regular  routine  according  to 
their  accustomed  habits,  lose  their  fli-xilnlity  of  thought 
and  power  to  change  easily  at  will  from  one  subject  to 
another,  do  not  modify  their  opinions  nor  further  elabo- 
rate previous  conceptions.  Thus  their  conversation  flows 
in  one  tedious  round  of  e^'er-contracting  ideas,  which  are 
brought  in  everywhere  without  regard  to  their  connection 
or  bearing.  The  elaboration  of  ideas  and  perceptions 
into  new  conceptions,  the  jiowerof  analysis  and  s_ynthesis 
of  thought,  the  formation  of  opinions  and  judgments  are 
hopelessly  impaired.  Thisexplainstheir  lack  of  full  com- 
prehension of  passing  events,  their  proverbial  "conserva- 
tism," and  their  inability  clearly  to  see  and  withstand  the 
delusions  which  uatiu'ally  come  to  them. 

Great  impairment  of  memory  is  apparent,  especially  for 
the  recent  ]iast.  Ideas  long  dormant,  however,  may  be 
revived,  and  circumstantial  and  detailed  accoimts  of  hap- 
penings long  past  are  often  remembered  with  remarkable 
clearness,  when  most  important  happenings  transpiring 
to  themseh'es  or  others  seem  to  find  no  lodgment  whatever 
in  their  brains.  One  will  remember  where  he  lived  as  a 
boy,  who  were  his  school-fellows,  recount  the  details  of 
his  marriage  arrangei;ients,  but  be  absolutely  ignorant  of 
where  he  is  or  of  the  fac^  that  he  was  brought  from  liis 
home  the  day  liefo'-e.  In  fact,  he  is  apt  to  live  wholly  in 
the  past,  and  mistakes  his  companions  for  his  forn'er 
long-lost  associates.  Occasionally,  when  defective  re- 
membrance leaves  unmistakable  gaps  in  nan-ation,  the 
missing  links  are  filled  in  with  inventions  without  any 
realization  of  their  fictitiousness.  Thus,  in  process  of 
time,  a  well-worn  favorite  storv,  bv  silent  elision  of  the 
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main  facts  and  insertions,  may  become  a  totallj'  different 
and  incomprehensible  fabrication.  As  tbe  memory  grows 
■weaker,  tlie  circle  of  ideas  narrows  until  tlie  imi)ovensli- 
nieut  of  tlioufflit  and  diction  is  evident  iu  tlieir  painfully 
monotonous  remarks. 

Delusions  arc  numerous  even  in  tlie  early  stages  of  the 
disease,  but  call  forth  no  particular  activity  until  the  se- 


FIG.  2839.— SeiiUi-  Diiiifiitia  nf  Liplit  lirarte.    Patient  vigorous,  neat, 
and  orderly  but  deluded. 


vere  disturbances  of  the  emotional  life  take  place.  At 
first  they  are  wont  to  imagine  that  some  evil  is  to  befall 
them,  or  are  constantly  worrying  about  their  health. 
This  may  be  associated  with  actions  and  ideas  of  childish 
self-importance.  A  common  delusion  is  that  their  food 
does  not  digest  and  that  nothing  passes  from  the  bowels, 
that  their  enemies  have  ruined  and  killed  them  or  left 
them  for  dead.  The}'  may  even  make  childish  prepara- 
tions for  suicide,  and  somewhat  infrequently  may  ac- 
complish it.  Hallucinations  of  sight  and  hearing  are 
sometimes  very  prominent  and  fantastic.  They  see 
changing  colori'd  jiictures  on  their  bedroom  walls  at 
night,  likenesses  of  dead  friends  or  relatives,  landscapes 
and  gardens;  they  hear  angels,  recognize  their  friends' 
voices,  hear  threatenings  and  preparations  for  their  own 
destruction. 

The  general  trend  of  the  emotional  life  is  toward  com- 
I)lete  blunting  of  the  sensibilities  and  desires,  the  merely 
animal  wants  dominating  their  liigher  emotions  until  com- 
plete uniformity  is  reached.  This  process,  however,  is 
often  marked  with  great  fluctuations  in  the  tide  of  the 
emotions,  which,  when  intluenced  by  their  delusions, 
may  cause  widespread  devastation  and  distress.  The 
patients  grow  silent  and  indifferent,  are  not  influenced  so 
acutely  by  the  pleasures  or  sorrows  of  existence,  grow 
self-centred  and  more  jealous  of  their  own  bodily  wants, 
reserve  their  choicest  blessings  for  any  Jacob  who  will 
satisfy  their  hunger,  bear  with  the  fortitude  of  indiffer- 
ence even  a  Job's  losses,  but  are  up  in  arms  and  rebeUious 
at  the  least  attempt  to  cut  off'  their  supjily  of  toliacco. 
Again,  the  patient's  humor  changes  ami  there  is  evident 
extreme  satisfaction,  chil<lish  joy"  and  unnatural  suscep- 
tibility to  great  fluctuations  iu  iiimior.  One  moment  he 
is  irritable,  dogmatic,  and  impatient;  the  next,  for  the 
slightest  cause,  he  is  in  tears  and  despondency ;  a  moment 
later,  radiant  an<l  laughing.  During  these  periods  of  ela- 
tion of  spirits,  the  passions,  untrammelled  by  the  checks 
of  judgment  and  reason,  are  apt  to  run  riot.  This  is 
seen  in  their  outbursts  of  anger  with  vociferous  and  un- 
bridled swearing  and  abu.se,  and  especially  in  the  increase 
of  their  sexual  imjiulses.  They  often  contract  foolish 
marriages  or  content  themselves  with  indecent  exposure. 


masturbation,  and  obscene  talk.  At  times  they  even 
make  indecent  assaults,  especially  upon  young  girls. 

Gradually  this  mood  may  be  more  continuous  and  bring 
about  for  a  considerable  period  great  changes  in  conduct 
and  action.  Extreme  restlessness  and  irritability  are  de- 
veloped, they  quarrel  constantly  with  their  companions, 
are  ever  working  or  fussing  over  imaginary  work,  talk 
a  great  deal,  threaten,  and  sometimes  become  violent. 
They  run  about  the  neighborhood,  collect  heaps  of  trash, 
meet  with  accidents  and  mishaiis,  and  are  a  constant  trial 
to  their  guardians.  At  night  their  greatest  restlessness  is 
manifest.  They  get  up  and  wander  about  Ihe  house, 
often  with  seri(jus  danger  of  setting  tires,  rummage  around 
and  tire  themselves  all  out,  and  maj'  be  quiet  and  sleepy 
the  next  day.  They  grow  neglectful  of  their  toilet  and 
even  of  ordinary  cleanliness,  and  sometimes,  if  uncared 
for,  become  most  distressingly  filthy. 

The  physical  changes  which  accompany  this  mental 
degeneration  indicate  a  serious  decline  in  the  general 
health.  The  ajipetite  grows  poor,  nutrition  suffers,  the 
subcutaneous  fat  disapjiears,  the  skin  becomes  wrinkled 
and  yellow,  with  pigmented  areas  and  spots  of  keratosis 
senilis,  which  may  break  down  into  carcinomatous  degen- 
eration. Occasionally  there  is  troublesome  itching  of  the 
skin — pruritus  senilis.  The  teeth  are  lost  and  the  alveolar 
processes  of  the  lower  jaw  are  absorbed,  with  character- 
istic change  in  its  shape  and  consequent  falling  iu  of  the 
lips.  The  muscles  atrophy  and  weaken,  the  bones  be- 
come more  brittle,  the  arteries  harden  and  are  distinctly 
visible  in  their  tortuous  course  up  the  emaciated  limbs. 
The  pulse  grows  weak  and  slow  and  is  apt  to  be  irregular. 
The  hair  becomes  sparse,  coarser,  and  turns  gray,  with, 
possibly,  the  exception  of  that  of  the  eyebrows.  The 
eyes  grow  far-sighted,  then  gradually  get  dim  from  cloud- 
ing of  the  lens.  Arcus  senilis  is  common.  The  pupils 
are  not  infrequently  contracted,  unequal,  and  react  slug- 
gishly or  not  at  all.  The  tendon  reflexes  are  generally 
increased,  sometimes  decreased,  and  occasionally  absent. 
The  superficial  reflexes  are  wont  to  be  uniformly  dimin- 
ished. The  voice  changes  gradually  to  a  peculiar,  weak 
shrillne-ss  or  to  a  huskv  indistinctness  accomjianicd  by 
other  S3'mptoms  of  aphasia.  Headaches,  dizziness,  hemi- 
ana;sthe.sia,  ptosis,  and  hemiparesis  of  the  tongue,  face, 
or  extremities  often  attest  the  serious  disturbance  of  brain 
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Fia.  2840.— A  Second  Instance  of  Senile  Dementia  of  Light  Grade. 

nutrition.  They  become  hard  of  hearing,  clum.sj-,  trem- 
ulous, and  uncertain  in  llieir  motions.  After  the  onset  of 
mental  symptoms  the  jihysical  signs  of  age  are  apt  to 
progress  much  more  rapidly,  so  that  a  patient  may  within 
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a  few  mouths  look  niauy  j'ears  older  than  he  really  is. 
Many  of  these  physical  peculiarities  were  strikingly 
shown  in  the  subjects  of  the  accompanying  illustrations. 
2.  senile  Confusion. — When  the  process  of  mental  de- 
terioration above  described  has  advanced  toward  its  final 


-Nil.— Si-nile  Dementia  of  Severe  Grade, 
less,  and  untidy. 


Patient  feeble,  care- 


limits,  we  may  have  the  picture  presented  of  what  is  usu- 
ally classed  as  senile  confusion.  All  idea  of  time,  place, 
and  the  recognition  of  their  companions  and  relatives  is 
lost  to  llie.se  i)alienls,  they  do  not  know  how  old  tliey  arc 
nor  where  they  li\-e,  liow  many  children  tl;ey  have,  nor 
whether  they  are  married  or  not.  The  train  "of  thought 
is  hopele.ssl}'  disjointed.  They  do  not  seem  to  have  any 
motives  for  action  and  tlie  scope  of  their  ideas  is  increas- 
ingly narrowed.  Single  phrases  and  sometimes  words  or 
syllables  are  often  repeated  over  and  over  with  senseless 
monotony  and  sometimes  with  a  certain  rhythmical  ca- 
dence. There  is  evident,  also,  frequent  elision  of  the 
nouns  in  speech  or  writing,  and  other  signs  of  amnesic  or 
motor  aiihasia. 

Often  fantastic  delusions  of  grandeur  or  of  persecution 
are  exhibited.  One  old  patient  would  stop  in  his  fruitless 
hunt  "for  the  cows"  about  the  ward,  and  attempt  to  ha 
rangue  with  silly  pomposit}'  and  perfectly  meaningless 
phrases  an  imaginary  audience  of  grangers.  Otliers  arc 
depressed,  with  hypochondriacal,  nihilistic  notions — the 
remnants,  perhaps,  of  a  former  more  active  melancholia. 
Every  idea  that  it  is  possible  for  them  to  conceive  is 
seemingly  told  and  believed  in  as  fact. 

Hallucinations  of  sight  are  not  uncommon,  especially 
at  night,  and  vary  according  to  the  mood  of  the  patient. 
This  varies  constantly.  One  moment  the}'  are  silent, 
morose,  and  woe-begone;  the  next,  elated  and  childishly 
cheerful ;  and  then  again,  suddenly,  without  apparent 
cause,  are  sad  and  lachrymo.se.  At  night  they  show 
special  restlessness.  They  get  out  of  bed  repeatedly, 
wrap  up  their  be<lding  and  other  clothing,  and  wish  "to 
start  to  walk  home.  Tliey  tear  the  sheets,  smear  things, 
and,  if  not  carefully  watched,  become  disgustingly  filthy 
and  destructive.  Their  appetite  wanes  and  often  they 
refuse  food.     They  may  become  so  weak  that  they  cannot 
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get  out  of  bed  for  weeks  or  months,  but  pass  their  final 
ila3's  in  a  state  of  semi-consciousness  or  mental  twilight 
without  appearance  of  sulfcring  or  desire,  the  merest 
wrccli.  of  their  former  physical  and  mental  greatness. 

3.  Senile  Delirimn. — This  is  really  an  exhaustion  psy- 
chosis from  a  rather  sudden  senile  breaking  tip,  accom- 
panied by  active  delusions,  hallucinations,  mental  confu- 
sion, and  generally  phy.sical  collapse. 

As  a  rule,  the  symptoms  progress  rapidly  when  once 
developed,  although  various  lighter  signs  of  senile  degen- 
eration may  have  been  eviilent  for  weeks  or  months  pre- 
viouslj-.  The  onset  is  often  determined  by  some  acute 
sickness,  accident,  or  mental  shock.  Thus  we  find  it  fol- 
lowing rather  abruptlj'  the  partial  convalescence  from 
la  grippe,  summer  diarrha^a,  a  fall  or  blow  on  the  head, 
apoplectiform  seizure,  or  more  rarely  from  bad  news  or 
worriment. 

AVithin  a  few  days  or  weeks  the  consciousne.ss  of  the 
patients  becomes  completely  clouded.  They  do  not  rec- 
ognize their  friends  nor  realize  what  is  going  on  about 
them.  There  is  no  continuity  of  thought,  but  entire 
irrelevance  and  incoherence  of  speech  and  action.  Tliey 
may  not  know  whether  it  is  daylight  or  darkness,  whether 
they  are  hungry  or  have  just  eaten,  neglect  the  calls  of 
nature,  may  soon  pass  into  great  motor  restlessness,  and 
rapidly  sink  into  lethal  exhaustion. 

In  their  talk  they  manifest  frequent  aphasic  disturb- 
ances— especially  the  elision  and  slurring  of  words,  the 
unintentional  gaps  in  meaning,  the  naming  of  objects 
wrongly  even  when  corrected.  JIuItitudinous  delu.sions 
are  evident,  sometimes  of  a  persecutory  or  sad  character, 
but  often  of  a  grand  or  joyful  content.  They  are  poi- 
soned, bewitched,  about  to  be  hanged,  torn  to  pieces, 
castrated,  or  set  up  as  a  target.  Their  children  have  been 
destroyed,  there  is  no  hojie  for  mercy,  they  are  eternally 


Fig.  2.S42.— .\  notlier  Case  of  Senile  Dementia  uf  Severe  Grade. 

lost,  are  too  bad  even  for  Satan's  care.  They  hear  loud 
calls  and  rejiroaches,  singing,  threatenings.  hear  their 
scaffold  being  built,  see  knives  and  swords,  poison  in  the 
food.  All  these  ideas  are  not  told  about  soberly:  they 
are  rather  inferred  from  their  d  iseonnected  utterances  and 
from  their  actions  in  trying  to  avoid  the  consequences 
feared.  In  fact,  their  talk  may  degenerate  into  mere 
meaningless  sounds  and  senseless  repetitions  of  the  same 
sounds  (echolaly).  The  mood  of  the  patients  is  usually 
depressed  and  woriied.  but  may  become  calm  and  serene 
or  joyously  happy.     There  is  almost  always  great  motor 
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restlessness,  especially  at  night,  no  inclination  to  go  to 
sleep,  but  a  constant  nervous  tension  and  desire  to  go 
awaj',  break  out  of  the  window,  tear  the  sheets,  scream, 
bite,  and  scratch  if  liiiidcred.     Later,  tlicy  weaken,  creep 


FIG.  2813.- 


-Senile  Confusion  with  many  Hallucinatious  and  Delu- 
sions. 


about  on  the  tloor.  smear  themselves  in  ever}' wa}',  I'oll 
about,  and  object  to  and  oppose  everything  that  is  tried 
to  he  done  for  them. 

Under  this  head  should  be  included  the  "dark-room 
<lelirium  "  so  often  observed  after  cataract  operations  in 
the  aged.  Here,  however,  hallucinations  of  siglit  are  apt 
to  lie  uppermost,  the  talk  more  sen.sible  and  connected, 
and  the  motor  restlessness  not  so  marked. 

The  duration  of  senile  delirium  may  vary  considerably, 
■with  many  repeated  remissions  and  relapses  throughout 
its  course.  Sometimes  these  cases  may  eventually,  with 
careful  treatment,  make  a  very  good  recovery,  but  as  a 
rule  it  is  at  best  partial,  and  finally  leads  to  grave  demen- 
tia. Those  cases  that  do  prove  ra|iidly  fatal,  and  they  are 
not  luicommon,  show  more  and  more  confusion  and  con- 
tinuous e.\citement.  their  strength  fails  i-apidly,  they  do 
not  assimilate  the  food  they  are  forced  to  ingest.  Then 
there  ensue  semi-consciousness,  picking  at  the  bed 
clothes,  subsultus  tendinum,  extreme  emaciation,  weak- 
ness, profuse  sweatings,  deglutition-  or  ether-pneumonia 
or  some  other  accident,  and  death. 

4.  Senile.  Perseciilioii. — This  group  incKides  a  number 
of  those  eases  wliich  exhibit  symptoms  analogous  to  those 
described  under  presenile  insanity,  among  which  various 
delusions  of  persecution  are  continually  uppermost  in 
the  downward  progress  to  complete  deiiientia.  The  on- 
set is  gradual,  with  usually  a  change  of  mood  and  habits. 
The  patients  grow  (luiet,  moro.se,  suspicious;  seclude 
themselves,  and,  finally,  become  definitely  deluded  and 
it  may  be  actively  h(jsiile.  They  think  they  are  robbed, 
insulled,  intentionally  and  slyly  poisoned,  that  their 
income  has  slowly  been  taken  away.  They  hear  threat- 
ening voices  caliing  to  them.  They  are  charged  with 
electricity,  wet  with  corrosive  acids,  shot  at  and  perhaps 
killed  many  timcsa  day.  Sometimes  they  become  mark- 
edly elated,  deck  themselves,  and  put  on  airs. 

The  general  conduct  of  those  patients  ig  good,  tlicy 


keep  neat,  and  to  a  casual  observer  seem  no  different  from 

normal  old  persons.  At  times,  howevar,  under  the  influ- 
ence of  delusions,  they  become  more  iriitable  and  trouble- 
some. The  ti'ain  of  thought  is  not  early  im]>aired,  nor 
the  recognition  of  persons,  places,  time,  and  the  general 
events  of  their  environment.  The}'  often  cause  much 
trouble  to  themselves  and  others  when  at  large,  but  under 
proper  guardianship  and  restraint  they  usually  pass  a 
fairly  comfortable  and  quiet  existence  to  about  the  nor- 
mal limit  of  life.  In  ail  their  delusions  there  is  a  marked 
and  growing  childishness  anil  absurdity,  their  persecutoiy 
ideas  are  ever  changing  and  not  much  claliorated,  they 
are  easily  iuHueuced  to  modify  their  opinions,  and  in 
many  ways  show  that  the  essential  process  is  the  gradu- 
ally progi-essive  dementia. 

Etiology. — Doubtless  all  the  factors  causing  the  onset 
of  the  peculiar  symptoms  which  we  designate  as  senile 
are  not  yet  appreciated.  Some,  with  an  imaginative  ten- 
dency, have  urged  the  auto-intoxication  theoiy  as  explain- 
ing the  origin  of  the  more  or  less  sudden  nervous  break- 
downs. From  the  anal}sis  of  large  numbers  of  cases  it 
has  been  determined  that  the  onset  in  the  majoi'ity  of  in- 
stances occurs  in  the  decade  between  sixty-five  and  seven- 
ty-five years  of  age,  and  that  in  those  whose  mental  break- 
down is  noticeable  earlier  than  this  there  has  usually  been 
much  overwork,  worriruent,  or  excesses  of  various  kinds 
in  early  life  which  have  tended  to  predispose  to  premature 
decay.  Heredity,  we  believe,  plays  a  far  larger  role  as  a 
predisposing  causative  factor  than  is  commonly  supposed 
or  can  be  learned  from  statistics,  for  the  reason  that  there 
are  usually  but  few  who  can  tell  accurately  concerning  the 
inner  family  life  of  the  relatives  and  ancestors  of  oldpeo- 
ple,  as  most  of  tlie  close  friends  have  already  died.     We 
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Fig.  2844.— ,\  Sprontl  Ca.s('  of  Si-njte  r"nfiisiMn.  fatienl  dieil  at  Ilie 
agre  of  one  hundred  and  four  years.  The  pbotopraph  was  taken 
when  she  was  ninety  years  old. 


know,  too,  how  difficult  it  is  to  learn  accurately  the  fam- 
ily history  even  in  the  case  of  young  people.  As  a  mat- 
ter of  fact,  a  definite  history  of  hereditary  mental  taint 
is  found  in  not  much  over  fifty  per  cent,  of  the  cases, 
except,  perhaps,  in  those  which  we  have  included  in  the 
presenile  group.  Quite  a  number  of  these  patients  have 
had  the  reputation  of  having  been  rather  weak-minded  all 
their  lives.  This  was  the  case  with  the  subject  of  Fig. 
284L  who  soon  became  unmanageable  from  his  extreme 
irritability  when  senile  symptoms  began  to  manifest  them- 
selves after  the  age  of  sixty  years. 

Frequently  there  is  the  history  of  a  rather  acute  onset 
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after  severe  physical  injuries,  especially  to  the  head,  after 
grave  general  diseases  accouipauiccl  with  considerable  rise 
of  temperature,  as  in  typhoid  and  influenza,  or  after  vio- 
lent excitement  or  severe  nervous  sliock.  This  last  seemed 
to  be  the  determining  factor  in  tlie  case  of  Fig.  3839,  who 
never  recovered  his  mental  balance  antl  composure  after 
being  attacked  in  the  woods  b}'  a  frenzied  Frenchman 
with  an  axe.  Finally,  it  may  be  said  that  an\'  factor 
lending  to  produce  those  subtle  changes  in  the  arteries 
whicli  we  sjieak  of  as  atheromatous  and  calcareous  degen- 
erations, would  indirectl}'  thereby  hinder  the  nutrition  of 
the  nerve  centics  and  predispose  to  senility. 

Pathology. — Macroscopic  examination  of  the  brain 
shows  evident  tlestruction  of  nervous  tissue,  with  conse- 
quent loss  both  in  volume  and  weight  of  that  organ.  The 
space  thus  available  within  the  skull  is  tilled  up  by  com- 
pensatorx'  thickening  of  the  skull  and  by  collections  of 
serum.  The  average  loss  in  weight  has  been  estimated  as 
nearl}-  half  a  iiound.  The  general  contour  may  not  be 
noticeabl.y  changed,  although  such  brains  are  apt  to  be 
much  softer  than  normal.  Sometimes  distinct  calcareous 
or  atheromatous  patches  may  be  evident  in  the  larger  ar- 
teries, and  less  frequently  minute  capillary  hemorrhages 
and  aneurisms  or  larger  areas  of  softening,  especially  in 
the  region  of  the  basal  ganglia.  The  pia  is  white,  opaque, 
and  thickened  in  patches.  Infrequently  there  are  adhe- 
sions of  the  diu'a ;  sometimes  hrematomata  maj'  be  notice- 
able. Throughout  the  body  we  frequently  see  the  results 
of  the  general  hardening  of  the  arteries — organic  lesions 
in  the  heart  and  great  vessels,  and  in  the  kidneys. 

Microscopicall}'  there  is  an  evident  lliinning  of  the  cor- 
tex with  atrophy  and  destruction  of  the  parenchymatous 
elements  and  subsequent  sclerosis  and  increa.se  in  neurog- 
lia cells.  Pigmentary  degeneration  is  frequently  noticed. 
The  acute  changes  in  the  cells  incident  to  sudden  failure 
of  nutrition  are  often  ai.so  to  be  seen. 

Di-Wixosis. — The  boundary  lines  between  slight  forms 
of  senile  dementia  and  normal  old  age  are  not  sharp  and 
well  defined,  and  in  certain  cases  the  judgment  as  to  their 
presence  or  absence  nuist  be  purely  arl)itrary.  The  grave 
emotional  outbreaks,  and  more  certainly  the  cropping  up 
of  delusions  in  other  cases,  may  soou  make  the  diagnosis 
more  certain.  JIuch  the  same  hazy  boundary  lines  lie 
between  these  cases  and  those  belonging  to  the  involu- 
tionary  years  and  presenile  periods.  In  cases  of  melan- 
cholia the  onset  of  senile  symptoms  is  coincident  with  a 
growing  tendency  toward  hypochondriacal  and  nihilistic 
delusions  and  an  evident  increased  emotionalism.  From 
general  paralysis  the  diagnosis  would  seem  not  diftieult. 
but,  as  a  matter  of  fact,  frequently  mistakes  are  made 
between  these  two  diseases.  The  excitement  and  delu- 
sions of  grandeur  mav  be  quite  similar,  but  the  paralj'tic 
is  more  prone  to  enti  r  cheerfully  into  miiuite  details  and 
be  less  impatient  and  irritable  than  the  case  of  senile  ex- 
citement. The  accompanying  jihysical  signs  would  also 
be  of  eminent  value. 

The  forms  of  .senile  persecutor}'  insanity  may  be  mainly 
distinguished  fiom  true  paranoia  by  the  general  mental 
weakness,  the  disinclination  to  further  elaborate  their  de- 
lusions and  act  accordingly,  and.  finally,  the  almost  entire 
lack  of  true  systematized  delusionary  jdots.  From  the 
similar  cases  inclui In  1  (uider  presenile  in.sanity  there  would 
seem  to  be  no  strict  bomularies.  In  the  later  cases,  how- 
ever, there  appear  less  marked  emotional  periods  with  an 
increasing  general  mental  failure. 

Prognosis. — True  senile  dementia  is  never  fully  recov- 
ered from.  Under  appropriate  conditions  there  may  be 
marked  remissions,  decrease  of  emotionalism,  and  a  gen- 
erally calmer  habit  of  mind  sufficient  to  enable  the  patient 
to  return  home  to  spend  the  rest  of  his  days  in  a  quiet, 
dreamy,  second  childhood.  On  the  other  hand,  the  onset 
of  confusion  ma.v  lead  to  accidents  and  no  end  of  trouble 
if  the  patients  are  not  closely  watched  and  cared  for. 
Abject  helpless  dementia  seems  to  offer  no  ray  of  hope 
for  even  temporary  clearness — the  mental  tires  have 
burned  out  and  nothing  remains  but  the  whitened  ashes. 
As  before  stated,  the  presenile  forms  may  exhibit  almost 
complete  restoration,  and  may  even  afterward  re-engage 


in  many  of  the  activities  of  life.  The  great  majority, 
however,  of  all  these  iiaticuts  eventually  become  more 
and  more  markedly  weak-minded,  until  they  are  carried 
olf  by  some  sudden  inteicurrent  disease. 

Tu'e.\tment.— .4.  P/vv//(,(//r(,(/.s.— Little  stress  has  been 
laid  upon  this  aspect  of  the  subject  by  writers,  obviously 
because,  when  the  r.igns  of  dementia  first  appear,  the 
sclerosis  of  the  arteries  and  other  grave  pathological 
changes  have  already  progressed  considerably  andcer- 
tainly  cannot  be  prevented ;  only  occasionally  can  they  be 
hindered,  and  still  more  rarely  stopped  by  means  of  treat- 
ment. There  are  so  many  jiersous,  liowever,  in  the  com- 
numity  with  slight  nervous  symptoms  in  earlier  life  sufH- 
cient  to  cause  the  experienced  clinician  to  suspect  their 
brains  as  offering  a  suitable  soil  for  the  involution  insani- 
ties, that  a  few  words  in  this  connection  may  not  seem 
amiss. 

In  such  cases  the  regular  habits  of  life,  plain  nvitritious 
and  imstiniulating  food,  exerci.se,  and  the  avoidance  as 
far  as  possible  of  all  worriment  and  severe  mental  or  phys- 
ical strains  considered  so  important  in  the  care  of  the 
really  sick,  will  be  found  more  beneficial  in  preserving 
the  mental  equilibrium  than  in  restoring  it  when  once 
disturbeil.  Jlany  times  if  business  men  would  be  satis- 
fied with  a  competence,  and  would  retire  from  the  wear 
and  tear  of  exacting  work  comparatively  eai'ly  in  old  age, 
as  has  been  so  shrewdly  reconunended  of  late  by  a  prince 
of  finance,  many  would  undoubtedly  escape  the  "untoward 
effects  of  senescence  who  now  yearly  hopelessly  break 
down.  Particular  care  to  avoid  excitement  and  the  adop- 
tion of  measures  likely  to  hasten  convalescence  from  acute 
physical  disease  in  the  aged  will  often  prevent  severe  and 
sudden  mental  collapse.  For  similar  reasons,  operations 
that  are  so  frequently  recommended  in  old  persons  "if  ^ 
the  heart  is  all  right,"  should  always  receive  due  omsider- 
ation  as  to  the  mental  risks  which  may  be  incurred. 

B.  Genernl  Trtdtmeiit. — The  first  requisite  in  caring 
for  the  aged  insane  is  to  .secure  good,  careful,  conscien- 
tious attendants.  For  this  reason,  relatives  often  make 
the  best  nurses,  contrary  to  the  usual  I'ule  in  mental  dis- 
eases. The  whole  daily  life  of  the  patients  lias  to  be 
ma|iped  out  and  regulated.  While  diversion  is  ofttimes 
an  object,  it  must  be  borne  in  mind  that  the  old  are  very 
conservative  and  enjoy  old  haunts  and  familiar  habits  of 
life  better  than  constant  change  of  companionship  and 
scenery.  It  seems  sad  and  incongruous  sometimes  to 
find  some  old  home-body  forced  to  travel  and  see  new 
faces  and  scenes  in  the  hope  that  her  mind  may  be  di- 
verted from  the  introspective  ideas  of  beginning  in- 
volution. 

On  the  question  of  diet  we  would  not  be  dogmatic.  If 
evervthingthat  has  been  recommended  as  allowable  were 
to  be  taken,  there  would  Ije  no  restriction;  if  everything 
objected  to  were  cut  otf  the  list,  the  patients  would  un- 
doubtedly starve  or  die  of  thirst.  It  seems  absurd  to  me 
to  withhold  such  staples  as  bread,  milk,  and  spring  water 
from  these  often  very  delicate,  toothless  old  people,  be- 
cause, forsooth,  there  may  be  a  proportion  of  lime  salts 
contained  in  each  that  is  supposed  to  increase  the  arterial 
deposits.  Yet  such  a  course  is  advocated  by  the  very 
latest  authority  upon  our  shel\-es.  The  various  prepared 
foods  upon  the  market  have  proved  very  efficient  in  fee- 
ble cases.  As  a  general  rule,  all  the  food  and  drink 
should  be  served  warm  or  hot.  The  living  rooms  of  the 
patients  need  to  be  light  and  well  ventilated,  and  kept 
warm  both  day  and  night.  Efficient  night  attendance, 
especially  with  those  who  are  restless  or  confused,  is 
imperative.  Cleanliness  must  be  insisted  on.  For  this 
reason  the  rooms  are  often  best  rather  scan  til}'  and  jilainly 
furnished,  witli  guards  to  the  windows  at  night  if  neces- 
sary. Outdoor  exercise  in  moderation  quiets  excite- 
ment and  tends  to  produce  more  natural  sleep,  as  do  also 
massage  and  warm  baths  in  certain  cases. 

C.  Special  7'reatmeni. — ^Atterapts  to  modify  the  degree 
of  dementia  by  specific  medication  have  uniformly  proved 
unsatisfactory.  Usually  such  remedies  as  will  assist  the 
general  attempts  to  increase  the  physical  nutrition  will 
be  found  best.    Potassium  iodide  has  been  lauded  by  some 
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for  its  specifically  alterative  effects  in  this  disease.  On 
the  whole  1  have"  been  ilisaiipointed  in  its  use.  On  the 
other  hand,  cod-liver  oil  in  us  large  doses  as  tlie  stomach 
would  bear,  has  proved  niueli  more  efficient.  In  emaci- 
ated individuals  nibbiiijr  wiih  quantities  ol  jmre\M-d  or 
other  animal  oil  lias  seemed  at  times  to  decrease  the  dry 
harshness  of  the  skin  and  markedly  increase  general 
nutrition. 

For  the  noise  and  restlessness  opium  shonld  not  be  used. 
In  fact,  it  has  but  little  place  in  the  insanities  of  old  age. 
After  extensive  nse  of  all  the  newer  sedatives,  I  believe 
that  dormiol,  in  appropriate  doses,  is  the  most  generally 
serviceable.  From  two  to  four  drachms  of  the  ten-per- 
cent, solution  of  this  drug  in  water  will  usually  be  found 
sutficient,  although  such  doses  can  be  safely  repeated  if 
necessaiy.  It  does  not  seem  to  deiiress  the  circulation  ap- 
preciably. Small  doses  induce  a  calmer  frame  of  mind 
during  the  day,  and  larger  ones  will  quickly  produce 
dreandess  andrestful  slumber  at  night.  Its  effects  are 
transient  and  it  is  easily  taken,  and  has  no  disagreeable 
effect  subjective  or  objective.  Sulphonal  and  trional  are 
serviceable  on  occasion,  but  cliloretone  has  proved  disa- 
greeable and  is  too  depressing  to  the  heart  to  risk  in  most 
cases.  In  patients  manifesting  extreme  weakness  or  col- 
lapse, complete  rest  in  bed  and  vigorous  stinudation  with 
alcohol  and  nux  vomica  and  warmth  are  sometimes  the 
only  things  which  will  avert  a  sudden  dissolution.  I  have 
always  been  singularly  unfortunate  in  the  use  of  digitalis 
in  these  cases  and  I  believe  that  a  special  watchfulness  is 
needed  with  this  drug  in  senile  delirium  and  collapse. 
For  continued  refusal  of  food  the  use  of  the  stomach  tube 
is  invaluable.  The  patient  must  not  be  allowed  to  starve 
himself  too  long  before  this  measure  is  resorted  to.  In 
vigorous  individuals  it  has  been  my  custom  to  feed  after 
the  second  day's  abstinence,  but  in  debilitated  cases  we 
must  not  wait  for  so  long  a  time.  In  feeble  cases  I  have 
found  that  the  introduction  of  the  nasal  tube  seemed  to 
cause  more  discomfort  and  in  mauy  eases  to  set  up  more 
disturbance  of  the  mucous  membrane  than  when  the  tube 
was  introduced  through  the  mouth.  In  all  such  cases  very 
great  care  is  to  be  taken  not  to  get  the  least  amount  of  liq- 
uid into  the  trachea,  on  account  of  the  danger  of  insutfla- 
tion  ]ineumonia  anil  a  ra])idly  fatal  termination  of  t  he  case. 

The  question  as  to  whether  a  patient  would  be  better 
off  in  a  hospital  or  asylum  or  at  home  has  to  Ije  settled 
according  to  the  character  and  station  in  lifi^  of  the  indi- 
vidual case.  The  nulder  types  can  very  comfortably  be 
cared  for  at  home.  Many  of  these  cases,  even,  when 
their  circumstances  will  not  allow  of  constant  and  intelli- 
gent supervision,  are  undoubtedly  better  off  in  a  well- 
managed  hospital,  while  even  quite  severe  cases  can  avoid 
the  stigma  of  the  asylum  if  they  can  conuuar.d  trained 
attendantsor  the  facilities  afforded  by  the  private  retreats 
and  sanatoriunis  so  numerous  throughout  the  country. 
Albert  Bdtcard  Brownrigg. 

XVII.  INSANITY,  CLIMACTERIC— The  normal  signs 
of  Ihc  mrriopiiuse  aic  hui;(ly  conlined  to  nervous  and 
mental  (-liange  of  a  minor  kind,  and  are  present  in  vary- 
ing degrees  in  most  women.  At  the  ordinary  menstrual 
periods  the  susce]>tibility  of  the  nervous  s3-stem  to  various 
even  slight  slinudi  is  considerably  increased.  Many 
women — it  is  well  known — are  at  these  periods  unduly 
sensitive  and  inclined  to  be  irritable  and  dispirited.  They 
are  also  more  or  less  whimsical  and  lose  their  control  over 
slight  occurrences. 

At  the  climacteric,  however,  these  or  similar  manifes- 
tations, even  when  not  intensified,  are  especially  promi- 
nrnt  because  they  are  attended  with  increased  frequency 
and  unusual  abundance  of  the  uterine  How  in  man}' 
cases,  anil  because  of  the  length  of  time  elapsing  before 
complete  cessation  of  the  menses  takes  place. 

Although  the  phenomena  which  characterize  the  men- 
opause are  chielly  of  the  nature  of  slight  mental  or  ner- 
vous disturbance,  actual  insanity  in  tlie  form  of  a  first  at- 
tack and  directly  and  solely  atlriiiutable  to  the  meiioi)ause 
is  far  from  frequent.  It  woukl  seem  as  though  the  rela- 
tively limited  and  special  nature  of  this  change  precluded 


to  a  great  extent  the  possibility  of  profound  mental  dis- 
turbance, and  was  perforce  confined  to  a  set  of  less 
pronounced  disorders.  Sutherland  believes  that  mental 
trouble  amounting  to  actual  insanity  is  extremely  rare 
at  the  "change  of  life."  JMerson.'  whose  monograph 
on  this  subject  is  very  thorough  and  exhaustive.  con.sidcrs 
that  the  liistories  of  the  cases  which  he  has  .nvestigated 
point  to  the  conclusion  that  the  menopause  is  not  of 
itself  the  inuuediate  cause  of  their  insanity.  Mitchell  '•' 
is  convinced  of  the  fallacy  of  attributing  melancholia  to 
the  menopause,  and  his  .statistics  sliow  tliat  of  all  insani- 
ties but  two  per  cent,  are  due  to  that  cause.  Lewis' 
ratio  is  4.4  per  cent.  Statistics  on  this  point  are,  how- 
ever, widely  divergent,  and  there  is  little  room  for  doubt 
that  the  number  of  cases  of  true  climacteric  insanity 
would  have  been  smaller  and  the  percentages  more  uni- 
form if  the  cases  selected  had  been  invariably  and  exclu- 
sively confined  to  tho.se  which  originated  during  the 
actual  progress  of  the  menopause  and  were  uncompli- 
cated by  other  causes.  This  inaccurracy  does  not  pre- 
vail in  reporting  cases  of  puerperal  insanity,  the  starting- 
point  of  which  is  always  shown  to  be  within  the  par- 
turient period.  The  apparent  laxity  is  probably  in  a 
measure  due  to  the  diliiculty  that  exists  in  ascertaining 
the  first  appearance  of  the  menstrual  irregularity  which 
luarks  the  menopause.  Although,  as  Clouston^  truly 
reiuarks,  the  mere  cessation  of  function  does  not  neces- 
saril}-  fix  definitely  the  mental  and  nutritional  changes 
that  mark  the  period,  and  that  therefore  the  mental  dis- 
ease that  aecoiupanies  the  climacteric  need  not  be  coin- 
cident with  the  menopause ;  nevertheless  the  more  ri'iuote 
the  attack  is  from  the  menopause  the  more  room  will 
there  be  for  the  operation  of  other  causes,  and  there  are  a 
multitude  of  morbid  influences — mental,  moral,  and  phy- 
sical, direct  and  imlirect — to  which  women  are  exposed  at 
this  time  of  life. 

Attacks  of  rectirrent  insanity  at  this  period  have  akso 
serveil  to  swell  the  niunber  of  cases  of  "climacteric  in- 
Siinity  "  in  tables  of  statistics.  They  are  obviously  of 
much  earlier  origin,  asa  rule,  and  should  be  rejected  from 
this  category.  Finally,  competent  opinion  as  to  the 
baleful  effect  of  this  ph3-siological  change  with  regard  to 
disease  in  general  has  greatly  altered  in  the  last  twenty 
years,  and  the  menopause  is  no  longer  looked  upon  as  an 
experience  fraught  with  peril  and  difficulty. 

We  can  therefore  only  say,  as  regards  the  relation  of 
the  luenopause  to  mental  disease,  that  it  ma}'  be  the  final 
factor  in  the  causation  of  attacks  of  insanity  in  occasional 
cases  in  which  a  bad  heredity  with  or  without  other  in- 
fluences has  been  previously  inoperative. 

The  menopause  is,  however,  quite  an  effective  influence 
in  cases  of  insanity  with  a  history  of  previous  attacks. 
In  other  words,  when  the  heredity  taint  is  marked  and 
previous  attacks  of  mental  disease  have  been  undergone, 
there  is  rea.son  to  fear  that  the  menopause  will  give  this 
tendency  to  mental  disturbance  an  iucreaseil  activity 
which  will  bo  suflicient  to  precipitate  a  relapse. 

Nevertheless,  although  the  influence  of  the  menopause 
itself  is  a  minor  one  in  this  direction,- there  is  a  general 
and  recognized  condition  of  the  organism  which  attends 
middle  life  in  both  sexes,  and  in  which  the  period  of 
the  menopause  is  included,  that  is  charateriz"d  by 
diminished  vigor  of  body  and  mind,  lessened  interest 
and  ambition,  perhaps  unnecessary  anxiety,  and  a  ten- 
dency to  become  more  easily  disturbed  than  usual.  It  is 
due  to  the  failure  of  the  system  properly  to  adapt  its 
powers  to  meet  changed  conditions  or  increasing  demands 
on  its  resources.  This  period,  which  represents  an  in\'o- 
lution  of  the  mental  faculties,  begins  earlier  in  women 
than  in  men,  being  probably  hastened  by  the  menopause, 
which  in  turn  aggravates  the  condition.  This  soil  is  a 
most  fruitful  one  for  mental  disease,  especially  in  the 
hereditarily  predisposed.  By  far  the  most  frequent  form 
that  it  assumes  is  melancholia,  which  may  be  of  any 
grade.  This — the  melancholia  of  involution,  as  it  is 
termed — embraces  most  of  the  melancholias  except  the  de- 
pressed states  occurring  in  the  course  of  dementia  pnie- 
cox  and  organic  dementia,  and  properly  includes  nearly 
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all  cases  designated  as  "climacteric  iDsanity."  for  which 
few  writers  have  ever  claimed  distinctive  mental  manifes- 
tations and  in  which  oidiuary  melancholia  has  always 
been  found  to  be  the  prevailing  condition.  The  limits  of 
melancholia  of  involution  as  given  by  Kraepelin  ■■  are  from 
the  fortieth  to  the  sixty -tifth  year,  sixty-four  per  cent,  of 
the  cases  occurring  between  titty  and  sixtv.  For  a  full 
consideration  of  this  important  form  of  insanity  in  all  its 
relations,  the  reader  is  referred  to  the  article  on  InsinrUy  : 
MtlKnchidid,  and  for  certain  allied  presenile  conditions 
to  tliat  on  Insitnity,  Senile. 

Although  melancholia  is  the  usual  mental  state  at  this 
time  of  life,  .several  others  are  not  infrequently  met  with. 
The  peevishness,  ill-temper,  and  imgovernable  anger  of 
jireviously  amiable  and  reasonable  women  occasionally 
aminint  to  a  condition  resembling  "moral"  insauit_v. 
Sudden  repugnance  to  the  dearest  members  of  the  family 
has  led  women  at  this  time  to  tyrannize  over  and  hate 
others  of  the  household  and  even  to  desert  their  husbands. 
Primary  delusional  insanit}'  is  not  uncommon,  and  para- 
noias heretofore  latent  are  apt  to  crop  out  under  the 
stress  of  this  period.  The  simplest  type  of  these  condi- 
tions consists  in  systematized  delusions  of  persecution 
without  necessarilj'  any  defect  in  intelligence  (Berkley-)- 
A  craving  for  stimluants  may  manifest  itself  possibly 
through  a  desire  to  meet  or  appease  the  anomalous  sen- 
sations at  the  epigastric  region  so  common  in  women  at 
this  time.  Tilt,  like  B.  de  Boisment,  has  several  times 
seen  temperate  women  have  a  craving  for  spirits  only  at 
the  menstrual  epochs,  the  craving  subsiding  with  the 
flow,  and  the  same  desire  has  been  noticed  in  pregnant 
and  puerperal  women.  Esquirol  and  St.  Koyer  Collard, 
quotetl  by  the  same  author,  had  met  with  women  in 
good  circumstances,  who  all  through  life  had  been  tem- 
perate, but  who  at  the  menopause  were  suddenly  seized 
with  an  irresistible  desire  for  brandy,  which  again  became 
disagreeable  to  them  when  the  critical  period  was  jiassed. 

The  priKjuiisis  of  all  mental  disturbance  oceuning 
during  the  period  of  general  involution  is  good,  as  a  rule, 
in  uncomplicated  but  acute  cases.  The  duration,  how- 
ever, is  somewhat  longer  than  that  of  insanity  occurring 
at  other  times  of  life,  owing  to  the  protracted  nature  of 
the  physiological  change  underlying  it.  We  shoidd, 
therefore,  be  less  surprised  to  tind  no  evidence  of  im- 
provement imrier  a  year  than  in  other  cases  of  insanity 
which  terminate  favorably. 

The  li-fiitmeiit  should  be  adapted  to  the  form  of  the 
insiinity  that  the  disorder  assumes,  and  the  reader,  is, 
therefore,  referred  to  the  special  chapters  describing  them 
as  well  as  to  that  on  the  General  Treatment  of  insauit  j-, 

Henry  R.  Stcdman. 
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XVIII.  INSANITY:    MELANCHOLIA.— The  teim  mel- 

anclioli;i  lla■^  Ihimi  apiilied  to  all  forms  of  mental  disorder 
in  which  a  morbid  <lepression  of  feelings  dominates  the 
clinical  picture.  Besides  emotional  depression,  a  more 
or  less  (ironoimced  I'etardation  of  mental  processes  was 
found  in  certain  cases,  and  some  authors  regarded  this 
symptom  (under  which,  however,  a  number  of  hetero- 
geneous phenomena  were  comprised)  as  an  important 
part  of  all  melancholias  and  included  it  in  their  detinition. 
Hence  it  came  about  that  not  only  depressions,  hut  some 
states  in  which  the  emotional  element  was  more  in  the 
background  or  absent,  while  the  retai'dation  of  mental 
functions  was  the  only  or  the  most  prominent  symiitom. 
were  also  described  as  melancholias.  The  frei|uency 
with  which  conditions  of  "melancholia"  occur:  the  fact 
that  with  the  depression  we  often  find  asjiociated  other 
apptii-ently  heterogeneous  traits:  the  circumstance  that 
some  depi'cssions  clearly  form  merely  a  phase  of  a  disease 
which  may  also  manifest  itself  in  other  phases;  moreover 
the  dilfereuces  in  course  and  outcome,  the  variations  in 


causes — all  these  considerations  have  given  rise  to  the 
conviction  that  melancholia  is  by  no  means  a  disease 
entity  or  an  adequate  clinical  group. 

This  has  been  recognized  more  or  less  clearly  1)y  many 
writers,  and  has  led  to  luany  groups  of  melancholia  and 
to  various  conceptions  in  regard  to  thes.  cases.  It  would 
lead  us  too  far  to  trace  these  changes  in  the  liistory  of 
psychiatry,  nor  can  we  give  any  space  to  the  divergent 
views  of  the  present  writers,  but  have  to  limit  ourselves 
here  to  what  seems  to  us  a  fair  presentation  of  this  diffi- 
cult subject  and  one  which  tries  without  dogmatism  to 
be  just  to  the  facts  as  they  present  them.selves. 

We  have  in  the  foregoing  spoken  of  the  lack  of  agree- 
ment which  exists  among  different  writers  on  melancholia, 
as  on  every  other  mental  state.  This  lack  of  agreement 
is  primarily  due  to  the  fact  that  the  principles  according 
to  which  groups  of  melancholia  were  and  are  made, 
differ  so  widely.  Frequently  the  ditferentiation  has  been 
made  according  to  some  stiiking  feature  in  the  clinical 
picture  without  consideration  of  tiner  traits,  or,  of  course, 
outcome,  etiology,  and  whatever  other  data  may  be  at 
our  disposal.  The  only  excejition  is  represented  by  the 
melancholias  of  general  paralysis — here  all  these  points 
were  considered  and  it  would  probably  be  difficult  to  tind 
a  psychiatrist  who  would  speak  of  a  general  paralysis 
which  is  coniphcated  with  melancholia;  although  the 
various  depressive  states  which  occiu-  in  this  disease  still 
deserve  further  study.  While  we  are  in  a  less  favorable 
position  in  regaixl  to  other  depressive  states,  we  should 
nevertheless  proceed  according  to  the  same  principles 
which  have  been  used  in  the  depressions  of  general  pa- 
ralysis. Kraepelin  has  pointed  out  that  a  certain  num- 
ber of  melancholias  belong  to  the  domain  of  manic-de- 
pressive insanity.  AVe  have,  in  a  preceding  section,  given 
the  characteristics  of  these,  and  ha->  e  seen  that  they  show 
no  essential  tendency  to  deterioration.  There  are  other 
depressions,  in  the  yoimg  chiefly,  which  show  such  a 
general  tendency,  though  the  outcome  in  dementia  seeius 
not  inevitable.  The  more  we  observe  these  cases  the 
more  we  find  that  they  also  show  certain  svmptomatic 
characteristics.  It  matters  little  what  we  call  these — 
Kiaepelin  has  united  theiu  together  with  various  states 
of  excitement,  as  well  as  with  paranoiac  states  imdei-  the 
head  of  dementia  pia-cox.  Whet  he"  the  pictures  thus 
included  form  in  realit\-  an  adequate  cliniciil  gi'ouji  need 
not  be  discussed  hei-e.  I  am  personally  inclined  to  doubt 
it.  Nevertheless  we  may  agree  that  there  exist  certain 
depressions  in  the  young  which  show  a  tendencj'  to  de- 
terioration. These  pictui'cs  are  bj-  no  means  uniform, 
but  this  is  not  the  place  to  describe  them,  and  the  reader 
must  be  referied  to  the  chapter  on  dementia  prtfcox.  as 
well  as  to  the  diflerential  diagnosis  of  tuanic-depressive 
insanity,  for  an  account  of  their  characteristics.  AV'e 
ha\"e  thus  far  mentioned  the  melancholias  of  general 
paralysis,  manic-depres.sive  insanity,  and  dementia  pr:i;- 
cox,  thi'ee  groups  of  psychoses  in  which  other  syndromes 
occur  as  well. 

But  states  of  melancholia  ai'e  also  found  associatetl 
with  othercondiiions  such  as  vai'ious  "somatic  diseases." 
In  some  cardio-vascular  disorders  we  may  tind  depression 
with  fear  and  delusions  of  persecution,  even  l.allucina- 
tions.  Focal  lesions  of  the  brain  may  be  followed  by  de- 
pressions. Alt  has  described  an  acute  i)s.ychosis  with 
fear  in  dilatation  of  the  stomach.  Moreover,  Graves'  dis- 
ease and  myxa-dema  luay  give  rise  to  "melancholia." 
Finally,  the  neuroses,  hysteria  and  neurasthenia,  may  be 
as.sociated  with  depressions;  even  epilepsy  presents  cer- 
tain pictures  in  which  depression  is  very  prominent.  It 
W'Ould  lead  us  too  far  to  go  into  the  symptomatic  charac- 
teristics of  these  various  states,  nor  are  many  of  them 
studied  with  sufficient  clearness  to  permit  of  a  distinctive 
desci'iption.  It  is  of  course  not  excluded  that  such  dis- 
eases may  be  complicated  with  a  psychosis  in  w'hich 
,states  of  melancholia  exist.  But  usually  the  depression 
seems  to  be  a  manifestation  of  the  disease.  We  see  from, 
this  that  emotional  depression  is  a  not  infrequent  accom- 
paniment of  vai-ious  diseases. 

But  after  all  these  depressive  states  are  excluded  there 
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still  remains  a  large  class  of  melancholias  which  do  not 
seem  to  belong  to  any  otlier  group;  in  these  a  melan- 
cholic syndrome  is  the  only  manifestation  of  the  disease. 
The  bulk  of  tliese  cases  occur  in  advanced  years  and  have 
by  Kraepelin  been  called  "involution  melancholias."  It 
is"  these  which  we  must  more  particularly  consider.  But 
in  earlier  years  such  melancholias  also  occur;  some  of 
them  reseinble  ceitain  forms  of  melancholia  of  advanced 
vcars;  others  are  simple  depressions  usually  with  afavor- 
iible  outcome.  All  tliese  require  further  study.  They 
are  not  of  very  frequent  occurrence.  We  must  also  ad- 
nut  that  in  legard  to  melaneholias  of  advanced  years,  it 
is  by  no  mean's  clear  that  all  the  cases  here  included  be- 
long together.  It  is  seen  from  this  that  the  question  of 
melancholia  is  still  a  difficult  one.  But  the  fact  that 
these  diffic-ulties  are  recognized,  and  that  "melancholia" 
no  longer  represents  a  clinical  group,  is  of  the  utmost  im- 
portance for  jiractical  as  well  as  for  scientitic  purposes. 

It  shotdd  be  stated,  in  order  to  convey  a  correct  idea  of 
the  proportions,  that  besides  the  depressions  in  the  young 
which  form  a  |iart  of  the  provisional  group  of  dementia 
juu-cox,  those  of  manic-depressive  insanity  and  those 
occurring  after  Ihc  cliniacleiium  and  lielongiug  to  the 
group  to  be  deserilieil.  furiu  In"  far  the  bulk  of  the  cases 
which  we  see. 

Tlie  conditions  included  in  the  group  of  involution 
melancholias,  which  will  now  be  considered,  all  present, 
after  a  more  or  less  protracted  ])rodromal  state,  the  mel- 
ancholic traits  of  depression  of  feelings;  and  in  most 
cases  apprehension  and  fear  play  a  more  or  less  prominent 
role.  As  a  result  of  this  depression  and  fear  we  find  al- 
most always  (ielusious  of  self-accu.sation,  of  ])overty,  of 
impending  danger;  sometimes  the  delusions  may  become 
very  absurd.  In  a  certain  group  delusions  of  a  somatic 
character  are  most  prominent.  An.xious  restlessness  is 
very  common.  In  most  cases  the  jiatients  are  clear,  and 
tliough  the  mental  horizoit  uiay  be  m(jre  or  less  narrowt'd 
to  the  depres.sive  ideas,  and  a  certain  insufficiency  of 
thinking  may  be  present,  this  seems  usually  to  be  in  har- 
luony  with  the  emotional  disorder  or  to  be  the  lieginning 
of  the  permanent  deterioration.  A  fair  number  of  patients 
recover,  others  deteriorate,  but  it  has  not  been  pos.sible  to 
lay  down  a  detiiiite  ride,  and  say  which  type  of  eases 
have  a  bad  prognosis,  although  practically  it  is  at  times 
possible,  even  fairly  early,  to  recognize  the  permanent 
damage.  The  degrees  of  deterioration  differ.  The  chief 
character  of  the  deterioration  seems  to  be  a  loss  of  energy, 
going  often  with  the  feeling  e.xjiressed  by  the  patient  that 
his  strenglli.  his  interest,  his  mental  power  are  gone;  this 
loss  of  energy  expresses  itself  in  a  diminished  activity. 
The  mental  horizon  becomes  narrowed ;  a  moi'c  or  less 
pronounced  mental  insufficiency  becomes  evident;  cer- 
tain traits  of  the  acute  psychosis  almost  always  persist; 
while  the  emotional  reactions beeoiue  shallow.  Sometimes 
the  detericiralioTis  are  more  severe.  But  in  conlrailisline- 
lion  tosenile  dementia  the  uiemory  suffers  comparatively 
little,  and  what  lo.ss  may  exist  would  seem  more  the  out- 
<-ome  of  the  narrowing  of  the  mental  horizon  and  of  the 
mental  inactivily  than  of  a  fundamental  memory  defect; 
for,  even  in  eoiujiaratively  profound  degreesof  inactivity, 
we  may  often  be  surprised  at  the  readiness  with  which, 
compared  with  what  is  observed  in  senile  dementia,  events 
are  remembered  from  day  to  day.  lu  many  of  these  eases 
it  has  been  the  custom  to  speak  of  clironicity  rather  than 
of  deterioration,  liut  it  seems  impossible  to  draw  a  line 
between  the  two  states.  In  the  gravest  forms  of  deteriora- 
tion we  may  question  whether  Ave  are  not  dealing  with 
transitions  to  seniledcmcniia;  but  the  fact  that  the  great 
bulk  of  these  melaneholias  shows  an  absence  of  the  char- 
acteristic memory  defect,  and  of  the  characteristic  pro- 
gression of  symptoms;  together  with  the  fact  that  many 
of  the  cases,  though  tliey  occur  in  the  involution  period, 
develop  at  a  comparatively  early  age,  would  seem  to  in- 
dicate that  we  are  liere  dciding  with  different  conditions. 
The  clinical  picliu'es  as  well  as  the  forms  of  permanent 
defect  will  be  brought  out  luore  clearly  in  the  more  de- 
tailed description  of  patients. 

The  bodily  condition  always  suffers  in  these  eases;  the 


body  weight  may  fall  considerably,  the  appetite  de- 
creases, the  tongue  may  be  coated,  constipation  is  very 
common.  The  sleep  is  regularly  interfered  with.  The 
temperature  is  often  subnormal. 

As  the  most  important  factor  in  etiology  we  must  men- 
tion the  age  of  the  patient.  Not  infrequently  the  meno- 
pause .seems  in  women  to  form  the  starting-point  for  the 
psychosis,  although  of  course  this  period  seems  to  favor 
the  occurrence  of  otlier  psychoses  as  well.  In  general  it 
seems  that  the  entire  involution  period  furnishes  certain 
conditions  which  are  especially  favorable  for  the  devel- 
opment of  these  cases.  Of  the  nature  of  these  conditions 
we  are  ignorant.  The  cases  occur  between  the  ages  of  forty 
to  sixty,  and  even  later.  Arteriosclerosis  does  not  seeiu 
to  play  an  important  role;  it  may  be  present  in  the  cases 
occurring  in  advanced  years;  in  the  j'ounger  ones  it  is 
usuall}'  absent.  Besides  the  period  of  life,  emotional 
causes  are  of  importance ;  one  is  certainly  struck  with  the 
frequency  with  which  some  mental  shock  or  some  be- 
reavement precedes  these  melaneholias.  Heredity,  on  the 
otlier  hand,  is  much  less  prominent  than  in  other  iisyeho- 
ses.  The  duration  of  the  sickness  varies  from  a  few 
luonths  to  one  or  two  years  in  the  non-deteriorating  cases. 
Recurrences  may  unquestionably  be  met  with.  Death 
results  from  exhaustion  or  from  some  intercurrent  disease. 
It  seeius  tliat  the  coudition  which  Adolf  !Meyer  described 
as  "  central  neuritis  "  is  luore  apt  to  occur  in  these  than 
in  other  conditions.  The  danger  of  suicide  cannot  be  too 
much  insisted  u]ion. 

The  ])athologic-al  anatomical  findings  are  still  meagre. 
But  Alzheimer  has  described  a  tihril  production  of  the 
neuroglia  in  the  deeper  layers  of  the  cortex,  a  finding 
which  I  can  corroborate. 

The  mildest  conditions  may  be  illustrated  b}'  the  fol- 
lowing case;  The  patient  (Case  I.)  was  a  man  fifty -six 
years  old,  without  any  signs  of  arteriosclerosis  or  senile 
habitus.  Two  years  previously  he  had,  witliout  cause, 
a  short  depression  which  is  said  to  have  been  very  similar 
to  the  later  attack,  but  which  lasted  only  a  week;  liov,'- 
ever,  a  deficient  sleep  remained.  In  May,  189S,  he  began 
to  worry  tuiduly  about  the  illness  of  his  daughter,  then 
about  various  rheumatic  pains  of  his  own;  he  exagger- 
ated their  imijortance  and  became  restless.  His  worry 
extended  to  his  bu.siness,  yet  he  was  able  to  atten<l  to  it 
until  two  months  later,  when  the  depression  deepened. 
He  thought  that  owingto  mismanagement  of  business  he 
was  going  to  lose  his  money,  that  he  would  be  .sent  to 
the  pooiiiouse,  and  that  his  daughter  would  not  be  pro- 
vided for.  He  spoke  of  suicide  but  made  no  attempt. 
He  walked  about  restles-slj',  picked  at  his  tinger-nails, 
complained  of  a  "restless  feeling"  in  epigastrium  and 
head,  but  showed  no  very  marked  signs  of  fear.  He  was 
afraid  -something  was  going  to  happen,  in  what  form  he 
knew  not.  He  was  clear,  though  at  the  height  of  liis 
agitation  he  iiiuld  not  a]iply  his  mind  well.  He  showed 
no  other  deU'sions,  and  three  months  after  the  onset  of 
the  more  severe  symptoms  he  had  completely  recovered. 

In  other  instances  the  restlessness,  which  has  given  to 
many  of  these  cases  the  name  of  agitated  melancholia, 
and  which  is  often  the  result  of  apprehension  and  fear, 
is  not  at  all  pres<'nt  or  only  slightly  marked;  again,  in 
others  it  leads  lo  intense  agitation  with  great  fear  which 
is  manifested  in  the  facial  expression,  the  wide-open  eyes, 
the  dilated  nostrils,  the  rapid  respiration.  The  fear 
sometimes  increases  as  night  comes  on.  Sometimes  this 
fear  does  not  fasten  itself  on  anything;  more  often  it 
results  in  certain  ideas.  The  patient  thinks  that  he  is 
going  to  be  arrested,  killed,  or  torn  to  pieces;  and  then 
frequently  accidental  utterancesor  occurrences  are  inter- 
preted as  confirming  these  ideas,  or  unquestionable  hal- 
lucinations may  occur  (usually  of  hearing,  rarely  of  sight, 
in  these  milder  eases). 

It  is  seen  from  the  above  that  there  are  cases  in  which 
the  fear  is  evidently  primary,  without  any  delusions  of 
self-accusation  preceding  it;  and  tlie  fear  %vhich  is  often 
referred  to  the  priecordium,  epigastrium,  or  head,  may 
not  Ibisten  itself  on  any  idea  and  may  constitute  the 
first  more  pronounced  symptom.     In  otlier  instances  the 
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depression  with  self-accusation  seems  to  exist  primarily, 

and  only  a  few  apprehensive  ideas  seem  to  arise  second- 
arily. Tlien  tlie  restlessness  is  often  not  in  evidence,  anil 
the  "picture  is  more  dominated  by  a  certain  gloominess. 
These  patients  ma}'  complain  of  "not  having  lived  prop- 
erly,''"not  having  gone  to  church  enough,"  of  "not  hav- 
ing been  honest  in  business,"  of  "having  lo.st  their  souls." 
of  "having  committed  the  unpardonable  sin,"  etc.  With 
this,  as  was  stated,  may  be  associated  some  apprehensions 
as  to  the  welfare  of  tiiose  dear  to  him  or  even  as  to  lus 
own  welfare.  It  dues  not  sccni  possible  to  separate  these 
two  sets  of  cases,  and  jirnbalily  the  two  emotional  states 
are  not  fundamentally  different.  In  general  it  seems  that 
at  present  a  dilferentiation  of  depressions  is  not  possible 
ou  the  basis  of  the  kind  of  emotional  disorder,  but  only 
on  the  features  which  accomjiaiiy  it. 

Sometimes  the  delusions  take  absurd  forms;  thus,  a 
man,  forty-eight  years  old  (Ca.se  II.),  stated  that  he  was 
going  to  be  put  in  a  cave  in  Wachusett  Mountain  to  be 
devoured  by  a  snake,  that  the  United  States  and  England 
had  combined  to  arrange  tlie  cave  which  had  been  lighted 
by  electric  lights.  At  the  same  time  he  affirmed  that 
there  he  was  to  live  forever.  He  was  clear  mentally, 
showed  no  insufficiency  in  thinking,  and  never  lost  his 
bearings.  Night  after  night  he  asked  with  evident  fear 
whether  he  was  going  to  be  taken  to  the  cave,  and  liad 
some  hallucinations  of  hearing  which  contirined  him. 
This  patient  also  recovered  after  a  year,  although  fre- 
quently the  absurdity  of  the  delnsious  speaks  for  a  bad 
prognosis.  But  while  these  patients  not  infrequent!)-  re- 
cover, deterioration  or  chronieity  is  always  to  be  feared. 

Thus,  in  a  man  of  fifty  (Case  III.)  a  condition  wliieh 
was  very  similar  to  that  of  Case  I.  deepened  into  a  jier- 
sistent  gloom  with  marked  loss  of  energy  and  inactivity, 
and  a  certain  narrowing  of  the  mental  horizon.  He 
retained  no  special  delusions,  his  memory  remained 
giHid,  and  there  was  no  marked  lo.ss  of  judgment.  On 
the  other  hand,  hypochondriacal  ideas  may  be  added  to 
the  above  picture  of  deterioration  and  persist  in  unaltered 
form.  The  patient  may  claim  that  he  has  no  movements 
of  the  bowels,  is  starving  to  death  because  he  cannot  digest 
(though  he  may  be  growing  stout),  etc.  These  ideas 
are  reiterated  whenever  the  patient  is  seen,  and  they  form 
almost  his  whole  interest.  Or  other  delusions  may  be  re- 
tained.— either  merely  ideas  of  self-depreciation,  or  ideas 
of  an  apprehensive  nature.  Thus,  a  woman  at  fifty-eight 
(Case  IV.),  who  started  with  a  picture  chiefly  of  self-ac- 
cusation and  poverty,  retained  persistently  the  delusions 
that  she  was  going  to  becho])])ed  to  pieces,  that  the  head 
was  going  to  be  cut  off,  but  that  she  could  not  die,  and 
was  going  to  be  a  living  lump  of  flesh,  etc.  These  ideas 
she  uttered  without  any  decideil  show  of  emotion,  as  is 
very  frequent  in  these  cases.  In  other  instances  the 
ideas  are  more  absiu'd.  Sometimes  renewed  attacks  of 
restlessness  and  fear  may  lie  rejieated  for  j'cars. 

It  will  be  noted  that  all  the  eases  thus  far  mentioned 
remain  clear  during  the  active  stages,  as  well  as  during 
the  state  of  deterioration.  On  the  other  hand,  the  deterio- 
ration may  be  more  pronounced,  this  being  especially 
true  of  cases  in  more  advanced  years.  The  following 
case  may  illu.strate  this,  as  it  also  shows  that  the  restless- 
ness may  persist  for  a  long  time.  A  woman  of  sixty-nine 
(Case  V.)  was,  since  the  death  of  her  husband,  six  years 
previous  to  the  onset  of  marked  symptoms,  somewhat 
nervous.  After  the  death  of  her  sister,  two  years  later, 
she  was  apt  to  complain  much  of  various  ailments,  little 
things  in  the  household  worried  her  more  easilj',  and  .she 
often  cried.  Six  months  later  she  began  to  be  afraid  to 
be  left  alone,  and  soou  to  fear  that  her  only  daughter 
would  be  kidnapped.  The  condition  observed  at  the 
hospital  was  this:  she  was  restless,  showed  distinct  fear, 
"an  operation  will  be  performed,"  "If  I  get  into  that  bed 
I  won't  get  out  alive" — "I  will  be  cut  up."  She  could 
not  he  reassured — "for  all  that  I  have  ray  fear."  As  an 
occasional  idea  she  spoke  of  the  daughter  being  shut  up 
in  the  hospital.  Sometimes  the  restlessness  becan\e  very 
marked.  The  memory  was  good,  she  could  apply  her 
mind  well,  and  had  her  bearings  perfectly.     Then  the 


ideas  about  the  daughter  became  more  prominent.  "  She 
is  to  be  married  to  a  Jlormon  " — "I  saw  him  outside" — ■ 
"She  is  to  be  killed" — "The  food  is  the  flesh  of  my 
daughter."  etc.  At  the  same  tiiue  it  was  more  difficult 
to  attract  her  attention,  her  orientation  became  deficient, 
her  answers  to  simple  tests  of  calcidation  or  common 
knowledge  poor.  Tlie  moaning  became  more  stereotyped 
and  after  six  months  her  condition  be<ame  stable,  and  has 
remained  so  for  two  years.  She  constantly  walks  up  and 
down,  often  rolls  her  body  in  a  swinging  motion,  or  in  a 
peculiar  manner  jerks  her  head  back  with  uninterrupted 
moaning  of  "no,  no."  She  answers  no  questions,  refuses 
food,  and,  as  is  characteristic  in  some  of  these  eases,  blindly 
resists  every  measure.  Occasionally  she  brightens  up  a 
little  and  is  quieter,  but  shows  very  poor  grasp  on  her 
surroundings,  speaks  of  her  mind  being  weak,  although 
she  remembers  fairlj-  well  from  dav  to  day  during  her 
rare  short  periods  of  comparative  clearness. 

In  some  cases  the  mental  insufficicncj'  and  the  poor 
grasp  on  surroundings  are  present  even  earlier  and,  as  it 
were,  set  in  aliuost  with  the  beginning  of  the  more  active 
symptoms.  This  seems  prognosticall)'  unfavorable. 
Thus,  a  woman  of  fifty-nine  (Case  VI.)  with  a  slight  de- 
pression, wiio  had  been  in  a  sanatorium  for  non-insane, 
and  who  came  to  this  hospital  soon  after  the  onset  of 
more  pronounced  symptoms,  could  on  admission  give 
only  poor  answers  in  regard  to  her  life,  her  stirroimd- 
ings,  the  time  of  the  year,  or  to  calculation  tests  and  the 
like.  Often  she  said,  "My  mind  is  weak."  Her  utter- 
ances were  very  stereot3ped.  the  extent  of  her  ideas 
being  "  cannot  pay  bills  " — "  will  be  sent  to  jail  " — "  filled 
up" — "cannot  take  the  respon.sibility  for  all  these  peo- 
ple " — "  the  food  is  thrown  away."  She  was  restless  and 
moaned.  Later,  her  throat,  feet,  and  jaw  "are  broken." 
She  now  lies  in  bed  in  an  apathetic  manner,  untidy,  tube- 
fed,  never  speaking,  only  pointing  to  her  throat.  She 
takes  little  notice  of  anything,  sometimes  moaning,  often 
silent. 

In  other  instances  the  delusions  soon  assume  a  fantas- 
tic character.  Thus,  a  woman  at  the  age  of  flftj--five 
(Case  VII.),  whose  psychosis  started  with  self -accusation, 
soon  began  to  get  restless,  saying  that  the  people  at  home 
were  dead,  that  the  water  had  been  jioisoneil.  it  was  her 
fault,  etc.  Later,  she  spoke  of  the  hospital  as  a  prison 
built  by  the  Catholics  in  which  to  punish  her,  again 
"everything  here  is  pretended,"  one  old  woman  "is  a 
dummy  who  is  made  to  walk  around  and  made  to  speak" 
— "  there  are  no  water-closets  " — "  nobody  eats  except 
myself" — "the  letters  are  not  from  the  persons  they  are 
claimed  to  be,"  she  has  "no  friends" — "all  are  dum- 
mies," she  is  "the  only  woman  alive."  Or,  again,  she  is 
"only  a  talking  machine."  "The  countiy  is  in  the 
hands  of  Spaniards,"  the  physician  is  "  the  king  of  this 
country."  She  is  "the  cause  of  it  all."  "There  is  no 
sense  in  the  papers."  "Time  is  counted  differently" — 
"  everything  is  U])side  down  " — "  changed. "  She  pinched 
persons  about  her  to  see  if  they  were  real.  Sometimes 
when  asked  more  especially  about  the  origin  of  her  ideas, 
she  would  say  these  ideas  "came  to  her." 

This  case  brings  out  to  some  extent  what  the  French 
writers  call  delire  de  negation,  a  symptom  present  at 
times  in  these  conditions. 

As  the  oncoming  deterioration  seems  at  times  to  be  in- 
dicated by  a  diminished  emotional  reaction  to  the  delu- 
sions, so  do  we  find  cases  in  which  from  the  beginning  a 
shallowness  in  this  respect  is  prominent.  Delusions  of 
depressive  character,  often  very  absurd  and  poorly 
foundeil  on  flimsy  grounds,  are  uttered  bj'  the  patient 
with  remarkably  little  show  of  emotion.  These  cases 
are.  so  far  as  recovery  is  concerned,  prognostically  bad. 

Finally,  a  small  group  of  cases  in  which  the  somatic 
delusions  play  an  especially  prominent  part  should  be 
mentioned.  Tliey  are  cases  which  are  especially  apt  to 
occur  in  women  directly  or  soon  after  the  menopause, 
though  cases  occurring  later  may  be  seen. 

Often  the  somatic  delusions  arc,  after  a  prodromal 
stage,  the  first  symptom  to  appear  and  thenceforward 
dominate  the  clinical  picture.     Fear  often  seems  not  to 
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exist  in  these  cases,  and  the  restlessness  wliicli  may  be 
very  prominent  is  lu-rhaps  tlie  outcome  of  the  somatic 
discomfort.  Prol)ablv  various  parsestliesias  give  rise  tc 
the  delusions.  The  eases  often  deteriorate,  though  the 
deterioration  is  apt  to  be  of  the  milder  type  above 
sketched.  Some  cases  begin  with  a  state  of  apprehen- 
sion and  fear,  or  self-accusation,  and  then  drift  into  such 
conditions  with  somatic  delusions.  Moreover,  other  ab- 
surd delusions  niav  be  combined  with  delusions  of  a 
somatic  nature,  so'lliat  there  seem  to  exist  transitions 
from  tliis  group  to  ail  the  other  possible  states  which  we 
have  described. 

The  following  case  is  typical:  A  woman  (Case  VHI.), 
lifty-two  and  one-third  vea"rs  old,  complained  occasionally, 
ove"r  a  period  of  ten  years,  that  her  throat  was  stojiped 
up.  Two  months  before  her  final  menstruation  she  be- 
gan to  look  nm  down,  coniplaineii  of  pains  through  her 
body,  and  lost  Avright.  Then  the  idea  developed  that 
she 'had  uterine  tro\ible,  mortification  of  tlie  spine,  that 
she  could  not  swallow,  that  the  rectum  was  broken  off, 
the  body  in  two  pieces,  that  she  was  getting  copper- 
colored,  "was  dying  by  inches.  The  ideas  shifted.  Then 
she  became  restless.'  Under  observation  she  was  very 
restless,  but  showed  neither  fear  nor  apprehension,  only 
complained  of  the  ideas  below  given,  and  said  she  felt 
"so  restless."  She  claimed  she  could  not  swallow,  that 
her  throat  was  stopjied  up,  that  nothing  went  to  her 
stomach;  and  since  she  receives  no  nourishment  and  yet 
does  not  starve  she  will  never  die;  even  if  the  head  were 
cut  off  she  would  continue  to  live.  Besides  the  sensa- 
tions in  her  throat  she  complained  that  she  could  not  feel 
her  hands,  but  developed  no  delusions  from  this.  She 
refused  food,  had  to  be  tube-fed.  Her  weight  from  the 
beginning  was  very  low.  She  remained  in  this  stale  for 
a  year,  thi-n  calmed  down,  gained  weight,  dropped  the 
ideas,  but  soon  i  esumed  them.  She  became  inactive  with 
loss  of  energy  and  a  narrowed  mental  horizon. 

The  ideas" may  of  course  take  various  forms  in  different 
cases,  such  as  "the  face  is  falling  in" — "the  whole  body 
is  shrinking"— "the  blood  is  dned  up  " — the  patient  is 
"only  three  feet  high  " — "nothina  but  a  lip." 

After  the  descrijitions  above  given,  the  diagnoais  of  all 
these  cases  need  not  at  length  be  discussed  here.  The 
differential  diagnosis  from  manic-depressive  insanity  is 
mentioned  under  the  diagnosis  of  that  group.  From 
general  paralysis,  with  which  some  pictures  may  be  con- 
founded, the  physical  signs  should  guide  us  chiefly; 
from  senile  dementia,  the  memory  defect  there  observed, 
and  the  greater  confusion. 

The  profjnfiKin  must  always  be  somewhat  doubtful,  but 
recoveries  are  not  infreiiuently  seen,  and  even  compar- 
atively grave  cases  may  surjirise  us,  after  a  number  of 
years,  witli  a  recovery.  Marked  shallowness  of  the  emo- 
tional reactions,  notable  insuflicieney  in  thinking,  with  a 
poor  grasp  of  sm-roundings  and  a  narrowing  of  the  men- 
tal horizon  when  the  active  symptoms  are  passed,  speak 
for  a  permanent  damage. 

The  t rent/Ill  lit  of  cases  of  melancholia  has  to  meet  vari- 
ous iudiealions.  It  is  necessary  to  remove  all  disturbing 
mental  inliuences  as  much  as  possible.  At  the  same  time 
rest  is  necessary  and  is  a  most  important  indication.  It 
is  time  that  the  popular  idea  of  diversion  which  usually 
involves  uuicb  elVort  for  th(^  patient  sho\ild  be  thoroughly 
eradicated.  I)i\ crsions  may  do  good  in  some  depressions 
of  constitutional  neurasthenia,  luit  in  all  severer  depres- 
sions, above  all  here,  it  is  entirely  out  of  place.  Rest  in 
bed  is  often  necessary.  With  it  sullieieut  feeding — best, 
small  quantities  given  often — is  important.  Tube-feed- 
ing may  become  imperative.  At  the  same  time  the 
stomach  and  bowels  need  attention.  Enem  ita  or  mild 
laxatives  are  usually  called  for.  and  the  former  are  pref- 
erable. Stomach  washing  may  be  necessary  and  usefid. 
but  should  not  be  done  without  indication.  At  night 
massage  and  warm  baths  may  have  a  (piieting  elTecl,  or 
various  modesof  partial  or  whole  wet  i)aeks.  Hyjuiotics 
should  be  sparingly  used.  Among  them  alcohol,  chlor- 
alimid,  and  trional  arc  the  most  serviceable.  The  fear 
may  be  alleviated  by  codeine,  gr.  J  t.i.d.,  or  still  better 


by  tincture  of  opium,  which  may  be  started  at  tn,  v.  t.i.d. 
and  quickly  raised  to  ^.  xx.  or  xxx.  t.i.d.  if  borne  well, 
and  then  gi'adually  diminished  again.  If  not  tolerated  or 
if  it  does  not  influence  the  condition  it  should  be  discon- 
tinued at  once.  There  is  no  doubt  but  that  it  often  alle- 
viates fear  a  great  deal,  and  it  is  strongly  to  be  recom- 
mended. Another  indication  is  a  constant  watch  over 
the  jiatient.  because  the  danger  of  suicide  is  very  great, 
especially  at  night.  Most  patients  are  therefore  best 
sent  to  abospital.  Aiir/ust  Iloch. 

XIX.  INSANITY,  MANIC-DEPRESSIVE.— In  one  f.irm 

or  another  the  old  conceptions  of  mania  and  melan- 
cholia have  been  attacked  for  many  years;  modifications 
of  either  form  were  described;  and  their  fundamental 
difference,  if  not  from  a  psychological,  certainly  from  a 
nosological  jioint  of  view,  was  doubted  by  .some.  The 
suddeii^  cliange  from  the  melancholic  to  the  manic  syn- 
drome, when  it  occurred  in  the  cases  w'ith  frequent  alter- 
nations, made  a  deep  impression  and  led  to  the  descrip- 
tion of  circular  insanity.  However,  so  much  weight  was 
laid  upon  the  i  eculiarity  in  the  course  of  the  disease 
without  adequate  consideration  of  the  symptoms  that  the 
conceptions  of  mania  and  melancboliain  general  were  not 
lntlueiice(l  by  the  views  coneerniug  circidar  insanity  until 
Kracqielin  showed  that  there  exist  in  circular  insaiu'ty  cer- 
tian  fundamental  symptoms  which  are  also  found  in  cer- 
tain other  cases  of  depres.sion  and  excitement,  in  wliich 
the  special  characteristics  in  course  which  circular  insan- 
ity presented  were  totally  al)sent.  These  symptoms  were 
carefully  si  tidied  and  were  recognized  in  various  modifi- 
cations ;  and  Kraepelin  showed  that  we  find  not  only  com- 
binations of  these  symptoms  which  fit  the  traditional  con- 
ceptions of  mania  and  melancholia,  but  also  coml)inations 
which  bad  hitherto  remained  unexplained,  and  Avhich 
were  b}'  him  and  \\'e_vgandt  termed  mixed  iihases.  !More- 
over,  it  was  shown,  as  had  alread_v  been  claimed  by  some 
French  writers  for  circular  insanity, 'that  all  these  cases 
also  agree  in  the  fact  that  they  show  no  especial  tendency 
to  ileterioration.  Hence  Kraepelin  has  included  these 
various  clinical  jiictuies  under  the  term  "  nianic-<lepressive 
insanity. "  The  features,  then,  upon  which  this  conception 
is  chiefly  based  are  the  existence  of  certain  symptoms  in 
various  combinations,  the  tendency  to  recurrence  (most 
pronounced  in  the  classical  circular  insanity),  and  the 
absence  of  deterioration.  The  same  determining  data 
enable  us  to  exclude  other  forms  of  excitement  and  de- 
pression, the  more  important  of  "which  are  the  following: 
in  the  young  there  are  depressions  and  excitements  which 
show  a  well-marked  tendencj'  to  deterioration  irrespec- 
tive of  the  frequency  or  Intensity  of  the  attacks;  among 
these  are  Kahlbaum's  hebephrenia  and  katatonia.  Krae- 
pelin has  united  these  with  other  forms  under  the  head 
of  dementia  prajcox.  "Whatever  opinion  we  may  enter- 
tain about  the  iustificatiou  of  this  group,  it  certainly 
can  be  .shown  that  the  cases  wliich  it  includes  differ 
from  maniedepressive  insanity  not  only  in  the  outcome 
(tendency  to  deterioration),  but  also  in  the  sj'mptoms,  al- 
though the  differential  diagnosis  may  in  certain  cases 
present  ditliculties.  Again,  there  are  melancholias  which 
differ  not  only  in  their  pre-eminent  occurrence  in  ad- 
vanced years  and  their  exhibition  of  a  tendency  to  deter- 
ioration, but  in  their  fundamental  symptoms  as  well. 

We  find,  therefore,  in  this  conception  of  manic  depres- 
sive insanity,  as  well  as  in  the  classification  of  Krae])cliu 
in  general,  an  attempt  to  group  the  cases  from  a  lariier 
clinical  or  general  pathological  viewpoint  than  li;is 
hitherto  been  done.  It  is  not  only  the  more  or  less  siqier- 
ficial  symptoms,  or  the  etiology,  or  the  coiu'se  alone  upon 
which  the  grouping  is  made,  but  a  combination  of  all  llie 
available  data.  In  this  general  viewpoint  lies  the  ad- 
vance which  Kraepelin's  teachings  have  brought  us,  and 
in  which  Kahlbaiim  was  his  precursor.  The  whole  classi- 
tication  as  it  stands  will  undoubtedly  experience  many 
niodilieations;  but  the  general  point  of  view  must  be 
conceiled  to  be  a  fruitful  one. 

The  best  defined  of  the  different  clinical  groups  is 
manic-depressive  insanity  ;  nevertheless  we  are  not  justi- 
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lied  in  speaking  of  even  this  as  a  disease  entity,  for  ob- 
viously when  we  Icnow  so  little  about  tlie  etiology  and 
the  actual  nature  of  a  condition,  it  is  well  to  l)e  cautious. 
Yet  we  must  admit  that  it  is  an  excellent  clinical  group 
liased  on  the  principles  above  given. 

In  the  following  an  attempt  is  made  to  sketch  the  more 
important  pictures  which  belong  in  this  class  as  the  writer 
has  observed  them  in  the  course  of  his  clinical  experience. 
It  has  been  deemed  best  to  do  this  as  much  as  possible  by 
means  of  descriptions  of  cases;  partly  because  this  mode 
would  seem  to  be  more  instructive,  and  partly  because  it 
liermits  those  who  may  doubt  the  value  of  the  clltiical 
group  of  manic  depressive  insanity  to  learn  of  at  least 
some  of  the  material  upon  which  the  conceptions  are 
based. 

Before  we  describe  the  clinical  pictuies  it  may  be  well 
to  give  a  siiort  resume  of  those  mental  changes  wliich  at 
ihis  stage  of  our  knowledge  we  may  regard  as  funda- 
mental; a  set  of  symptoms  which  in  certain  combinati<ins 
gives  rise  to  the  niany  different  clinical  pictures  we  meet 
in  this  group.  Obviously  a  deeper  psychological  discus- 
sion is  out  of  place  here. 

We  may  divide  the  symptoms  into  those  referring  to 
the  ideational,  to  the  psychomotor,  and  to  the  emotional 
siiheres.  Thus  we  have  "flight  of  ideas"  and  difficulty 
in  thinking:  increased  psycliomotor  excitability  and  psy- 
chomotor retardation ;  emotional  exaltation  and  emotional 
depression. 

Fliirht  of  ideas  was  originally  used  to  designate  that 
ideational  disorder  which  manifests  itself  in  the  quick 
succession  of  ideas  more  or  less  loosely  associated  and  pro- 
duced liy  the  patient  with  great  voluliility.  The  talkative- 
ness is,  "however,  not  always  associated  with  it;  and,  in 
its  absence,  when  the  disorder  manifests  itself  merely  by 
a  certain  irrelevancy  in  answers  and  a  loose  connection 
of  ideas,  the  term  ""  Uight "  may  appear  inappropriate; 
nevertheless  it  is  best  to  retain  it  for  the  symptom  in  all 
its  manifestations..  The  essential  feature  seems  to  be  an 
iiiahility  on  the  jiart  of  the  patient  vohuitarily  to  guide 
his  train  of  thought  according  to  a  definite  aim;  conse- 
quently he  is  at  the  merc\',  as  it  were,  of  the  arising  as- 
sociations or  of  occurrences  which  happen  to  attract  his 
attention.  Such  patients  are  often  distracted  by  words 
or  lia])i)enings  about  them,  and  their  train  of  thought  is 
tliiTi'bv  dellected.  However,  the  nature  of  this  important 
svinptom  of  distractibility  is  not  quite  clear;  nor  lias  it 
been  jiossible  to  determine,  so  far  as  I  am  aware,  why  it 
is  much  more  prominent  in  some  cases  than  in  others.  In 
the  sequence  of  ideas  of  a  flight  we  can  therefore  recog- 
nize certain  well-known  laws  of  association  (though  the 
association  is  generally  superficial),  and  a  deflection  by 
external  happenings.  "  By  difficulty  in  thinking  is  here 
meant  a  certain  slowness  in  mental  processes.  The  jia- 
tieut's  stock  of  ideas  is  not  so  fully  at  his  disposal  as 
usual;  mental  a|ipiication  to  even  simple  tasks  is  more 
difficult;  and  a  certain  dearth  of  ideas  is  therefore  the 
result.  This  may  of  course  be  present  in  diiterent  degrees 
ranging  from  a  slight  insufficiency  to  an  almost  complete 
mentaf  standstill.  Increased  psychomotor  excitability 
manifests  itself  in  a  greater  tendency  to  keep  in  motion, 
and  may  range  from  a  slightly  increased  general  acti\it_v 
with  loquaciousness  to  a  wild  maniacal  excitement.  Psy- 
chomotor retardation,  on  the  other  hand,  is  a  term  used  to 
designate  a  certain  dilficulty  in  initiating  voluntary  ac- 
tion, which  may  present  all  degrees  from  a  slight  disin- 
clination to  move  to  marked  slowness  in  all  voluntary 
acts  or  even  a  complete  akinesis.  The  emotional  depres- 
sion manifests  itself  in  sadness  and  ideas  in  harmony  with 
it,  or  in  fear;  while  the  exaltation  may  show  any  degree 
from  mild  exhilaration  to  exuberant  wantonness.  There 
are  other  traits  which  will  appear  in  the  description  of 
the  cases.     The  above  are  tlie  most  significant  ones. 

These  different  traits  may  appear  in  various  combina- 
tions, the  most  lucid  of  which  are  the  manic  syndrome, 
consisting  of  flight  of  ideas,  psychomotor  excitement,  and 
emotional  exaltation;  and  the  depressive  syndrome:  dilfi- 
culty in  thinking,  psychomotor  retardation,  and  emotional 
depression. 


But  there  also  exist  other  combinations  in  which  the 
symptoms  of  the  two  s)'ndromcs  are  mixed.  The  clearest 
of  these  combinations  are:  (1)  the  syndrome  of  emotional 
depression  with  motor  excitement  and  flight  of  ideas;  (2) 
exhilaration  with  slowness  of  thinking  and  jisychomotor 
retardation;  (3)  exhilaratiim  with  psychomotor  excite- 
ment and  retardation  in  thinking.  Farther  on,  we  shall 
discuss  the  special  features  of  these  combinations 

DepivKied  Forms. — The  pure  depressive  forms  present, 
as  was  stated,  three  chief  features:  a  difficulty  in  think- 
ing, a  psychomotor  retardation,  and  an  emotional  depres- 
sion. 

Among  these  traits  the  difficulty  in  thinking  and  the 
psychomotor  retardation  seem  to  be  the  more  fundamen- 
tal; an  emotional  depression  seems  not  to  be  a  necessary 
accompaniment,  nor  does  its  intensity  show  any  parallel- 
ism with  the  inteu.sity  of  the  other  changes.  Jloreover, 
the  difficulty  in  thinking  and  the  psychomotor  retarda- 
tion have  evidently  a  deeper  relaticjn  with  each  other, 
and  seem  to  be  the  outcome  of  a  general  retardation  of 
voluntaiy  efforts.  In  the  ndldest  cases,  therefore,  we 
may  have  onl_v  a  slight  retardation  of  voliuitary  efforts 
which  manifests  itself  in  a  feeling  of  inadequacy,  and  an 
inability  to  decide  or  accomplish  anything  for  which  a 
decided  effort  is  required  ;  while  an  emotional  depression 
may  be  absent,  or  on  the  other  hand  be  so  pronounced 
as  to  hide  the  other  alterations.  In  the  more  inten.se  con- 
ditions, lioth  thinking  and  moving  are  noticeably  re- 
tarded, while  the  emotional  depression  is  then  almost  al- 
ways present  to  a  greater  or  less  degree.  The  various 
degrees  of  these  changes  are  illustrated  by  the  following 
cases : 

Case  I.  is  a  druggist  forty-two  years  old,  who  has  had 
six  well-defined  a'tfacks,  all  of  thenr  of  the  same  pature 
as  the  present,  while  at  one  time  he  was  for  a  week  some- 
what "keyed  up."  He  woke  up  one  morning  with  an 
"all-gonefeeliug,"  did  not  feel  like  going  to  work,  and 
during  the  following  day  was  "  in  a  ([uandary  what  to 
do."  "He  went  to  bed  unable  to  work,  and  caiiie  to  the 
hospital  ten  dayslater.  The  most  striking  feature  about 
the  patient  was  his  inability  to  make  up  his  mind  to  do 
anything,  and  his  feeling  of  inadequacy.  He  described 
it  thus:""  I  can't  get  hold  of  myself;  I  feel  that  some- 
thing is  gone,  like  my  will,  which  enables  me  to  concen- 
trate m_v  attention  on  what  lam  doing."  "I  have  no 
energ}'."  "When  my  condition  is  quite  bad  I  sinqily 
have  to  give  up,  even  if  I  knew  the  most  appalling  re- 
sults would  follow."  He  also  said  that  when  a  question 
of  judgment  was  involved  he  wavered  more  and  could 
do  a  thing  much  less  easily  than  "when  it  came  natu- 
rally." Consequently  when  asked  to  do  certain  things, 
such  as  going  in  town  to  select  some  clothes,  or  occupy- 
ing himself  with  wood-car\ing,  he  said  it  was  perfeetly 
impossible  for  him  to  do  it,  and  every  effort  seemed  to 
take  on  large  proportions;  while  if  he  drifted  into  doing 
.something  such  as  playing  a  game  or  talking  with  those 
about  him,  or  reading  a  pajier.  he  did  it  without  trouble, 
although  in  regard  to  the  latter  he  often  said  that  lie  had 
some  difflculty  in  applying  his  mind.  He  was  therefore 
occupied  a  fair  part  of  the  lime,  but  he  also  sat  or  la_y 
about,  or  walked  restlessly  up  and  down;  the  latter  not 
in  a  depressed  manner,  but  as  it  seemed  because  he  chafed 
under  the  restraint  which  the  condition  of  his  nervous 
system  imposed  upon  him.  He  complained  much  about 
his  state,  his  digestion,  the  food,  etc.,  but  he  did  not 
make  the  impression  of  a  melaucholy  patient,  and  never 
appeared  gloomy.  He  never  showed  the  slightest  sign 
of  slowness  of  motion,  nor  any  disinclination  to  move, 
and  at  no  time  appreciable  slowness  in  thinking.  He 
felt  only  a  great  incapacity,  and  this  he  could  not  over- 
come. 

This  case  presented,  then,  essentially  the  mildest  degree 
of  a  retardation  of  voluntary  efforts  which  showed  itself 
in  a  feeling  of  inadequacy  without  a  pronounced  depres- 
sion of  feelings.  These  cases  are  not  uncommon,  though 
they  are  undoubtedly  often  called  neurasthenia  or  hypo- 
chondriasis. 

Another  patient  (Case  II.)  who  had  two  previous  at- 
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tacks  gave  mucli  more  the  imiiressiou  of  "melaucholia." 
He  was  often  seen  walkinsr  up  and  down  saying,  "O 
God,  what  will  become  of  niv  family,"  and  the  like.  He 
could  see  "no  ray  of  hope" /thought  he  had  been  selfish 
all  his  life:  told  "the  physicians  constantly  that  there  was 
no  use  in  doing  anything  for  him.  He  was  consistently 
depressed  and  gloomy.  "'At  the  same  timehis  feeling  of 
inadequacy  showed  i'tscif  in  utterances  like  "  I  cannot 
rouse  myself  to  do  anything  "— "  I  haye  no  indiyiduality 
left  "_•'"!  eannot  decide  the  simplest  thing"— "I  haye 
not  gumption  enough  to  do  the  simplest  thing."  In  this 
case  it  could  be  demonstrated  that  it  was  more  diflicult 
for  him  to  apply  his  mind  than  normally,  as  it  always 
look  him  decidedly  longer  to  subtract  continuously  7 
from  100  down  to  2  than  "it  would  naturally  take  a  man  of 
his  edncat ion  (he  was  a  lawyer).  A  woman  who  was  in  a 
similar  condition  and  who  had  been  known  for  her  bril- 
liancy in  conyersation.  expressed  the  greater  slowness  of 
her  thinking  by  complaining  she  "  had  nothing  to  say  "  in 
conyersation. 

The  emotional  depression  may  be  eyen  more  marked 
and  may  dominate  the  picture  entirely.  The  pronounced 
self-acciLsation,  w  ith  the  familiar  ideas  of  graye  sins  or 
crimes  conunittcd.  having  lost  the  soul,  etc.,  or  even 
more  pronounced  delusions,  may  exist.  We  also  find  that 
these  patients  sometimes  complain  of  having  lost  all  their 
natural  feeling  for  others,  wliich  gives  rise  to  renewed 
self-accusation.  In  some  instances  of  this  kind  restless- 
ness, which  was  indicated  in  Case  II.,  becomes  a  pro- 
nounced feature.  This,  of  course,  may  also  obscure  the 
other  traits.  Such  cases  may  then  resemble  the  melan- 
cholias of  advanced  years,  although  it  seems  that  fear, 
which  is  in  them  common,  is  much  less  often  luet  with  in 
milder  cases  of  manic-depressive  insanity.  Sometimes 
the  pictm-e  in  tliese  milder  cases  may  be  somewhat  ob- 
scured by  the  addition  of  imperative  conceptions,  either 
in  the  form  of  the  insistent  recurrence  of  certain  tlioughts, 
e.g.,  of  a  sexual  nature,  or  in  the  form  of  phobias  or  even 
the  compulsion  to  repeat  certain  absurd  acts.  I  have  re- 
peatedly seen  such  combinations  in  cases  in  which  the 
diagno.sis  of  manic-depressive  insanity  could  not  be  cjues- 
tioned. 

In  more  pronounced  states  tlie  difficulty  in  thinking 
and  the  slowness  in  motion  Ijccome  more  evident,  as  may 
be  illustrated  by  Case  III.  The  patient,  an  educated 
woman  of  fifty-seven,  had  an  attack  of  depression  when 
twenty-five  years  old.  The  present  attack,  which  came 
on  after  some  cause  for  worry,  presented  the  following 
picture:  In  the  first  few  days  she  was  quiet,  spoke  little, 
worried,  her  motions  were  rather  slow.  This  general  re- 
tardation increased,  she  became  slower  in  ever3'thing,  and 
her  answers,  though  spoken  with  fair  rapidity,  were  slow- 
in  coming.  She  was  slow  in  eating  and  dressing.  Think- 
ing was  difficult;  e.g.,  it  appeared  a  task  for  her  to  tell 
the  year  of  the  former  attack ;  she  gave  her  year  of  birth 
as  '34  instead  of  '-14;  the  continuous  subtraction  of  7 
from  100  she  soon  gave  up  as  impossible,  etc.  She 
looked  depressed,  and  sjiid  she  was  troubled  about  her 
condition;  soon  her  appetite  became  poor,  and  she  com- 
plained of  an  obstruction  in  her  throat,  and  feared  her 
legs  wonUl  get  paraly/ed.  Then  gradually  a  restlessness 
developed,  at  first  very  deliberate  but  in  a  few  days  more 
pronounced;  while  at  the  same  time  she  developed  fear, 
tlioui.rht  slie  was  going  to  be  dissected,  had  to  go  through 
a  terrible  ordeal,  etc.  At  this  time  all  her  motions  were 
faster,  her  sentences  were  longer,  lier  speech  was  more 
])roinpt.  After  this  epi.sode,  which  lasted  a  few  days,  the 
former  state  again  developed  and  the  fear  diminished. 
This  ca.s(;  illustrates  a  moderate  degree  of  retardation,  and 
also  that  fear  may  to  a  certain  extent  overcome  this  re- 
tardation.    This  is  imporlani  lo  remember. 

A  still  more  marked  ))icture  was  seen  in  a  young  man 
of  twenty-four  who  had  liad  two  mild  depressions  before 
(Case  IV.).  He  sat  about,  moving  very  little,  spoke 
seldom,  every  movement  was  extremely  slow,  and  he 
had  to  be  helped  in  dressing  and  eating.  In  order  to 
give  an  idea  of  his  slowness  it  may  be  stated  that  it  took 
him  thirteen  seconds  to  count  from  one  to  twenty,  though 


urged  to  do  it  as  fast  as  he  could.  On  another  occasion 
when  he  was  told  to  stand  up,  it  took  him  twenty -five 
seconds  before  he  started,  then  ten  to  go  through  the 
process.  Iffe  wrote  very  slowly  and  with  low  pressure. 
It  took  him  over  a  minute  to  repeat  the  alphabet.  Simple 
calculations  were  done  slowly  and  poorly  (thus  100-7^ 
94,  took  twentj'-five  seconds;  9x8  =  73,  six  .seconds). 
At  the  first  e.xaminations  he  was  not  clear  as  to  his  where- 
abouts, nor  was  he  clear  about  the  month.  He  was  able 
to  tell  when  he  had  given  up  his  work;  but  in  other 
ways  had  difficulty  in  remembering.  At  times  he  drew 
awaj'  from  those  who  came  near  hira,  evidently  in  fear, 
and  once  tried  to  escape  through  a  window,  on  which 
occasion  he  moved  quicker  than  at  any  other  time.  Be- 
sides this  fear,  which  was  often  present,  he  always  looked 
depressed,  and  said  he  worried  mucii  about  his  condition. 
He  never  showed  any  cataleptic  symptoms  nor  was  his 
drawing  awaj'  anything  like  the  negativism  which  is 
seen  in  catatonic  patients  (see  Diagnosis). 

It  seems  that  patients  who  present  these  more  marked 
degrees  of  slowness,  though  it  takes  them  some  time  be- 
fore they  become  oriented,  have,  after  a  time  (if  in  the 
same  place),  a  fairly  good  grasp  on  their  surroundings; 
but  they  are  inaccurate  in  estimating,  for  example,  the 
elapsed  time  since  entrance  o;  since  the  previous  visit. 
With  increasing  retjirdation,  however,  the  patients  be- 
come more  confused.  In  these  states  also  the  retardation 
is  quite  consistent,  and  is  noticeable  not  only  in  such  acts 
as  speaking  and  writing,  but  in  walking,  eating,  dress- 
ing, and  the  like,  in  contradistinction  to  what  we  find  in 
certain  conditions  of  dementia  pracox.  The  emotional 
state  in  these  graver  conditions  is  sometimes,  as  above, 
one  of  depression  with  episodic  fear,  self-accusation,  and 
various  depressive  (occasionally  quite  absurd)  delusions. 
Sometimes  various  delusions  of  persecution  are  noted. 
Sometimes  a  low  moaning  may  be  the  only  utterance  of 
such  patients,  until  we  finally,  after  persistent  question- 
ing, obtain  a  wliispered  reply  which  evidently  costs  the 
patient  considerable  effort.  These  are  not  the  most  pro- 
found states,  since  an  almost  complete  akinesis  with  prob- 
ably almost  complete  mental  standstill  represents  the 
most  extreme  picture.  These  are  then  the  different  de- 
pressive states.  We  shall  later  see  that  they  may  be 
modified  by  the  admixture  of  manic  traits,  which  consid- 
erably complicates  the  clearness  of  the  pictures. 

The  Manic  Forms. — The  manic  forms  are  characterized, 
as  was  stated,  by  psychomotor  excitability,  flight  of  ideas, 
and  exhilaration.  These  traits  are  illustrated  by  the  fol- 
lowing cases. 

The  mild  forms  are  represented  by  the  case  of  a  man 
forty-four  years  old — Case  V. — who  had  had  at  the  ages 
of  tliirty-one.  thirty-seven,  and  forty-three,  short  mild 
attacks  "like  the  jircsent,  the  second  being  followed  by  a 
mild  depression  in  which  he  was  somewhat  didl. 

The  condition  began  &  few  weeks  before  admission  and 
seems  not  to  have  been  different  from  the  state  observed 
when  in  the  hospital.  He  was  constantly  occupied, 
walking  about  as  if  he  had  urgent  bu.siness,  spending 
much  time  for  example  in  clearing  the  garden  of  small 
pieces  of  wood  or  paper  which  he  collected  in  a  heap, 
and  talking  a  good  deal.  His  sleep  was  not  interfered 
with;  his  physical  condition  was  good.  He  showed  no 
confusion  in  his  understanding  of  tilings  about  him.  He 
was  amiable,  exhibited  a  certain  good-natureil  iolliness, 
and  told  stories,  sometimes  of  a  questionable  character. 
Although  his  talk  was  often  quite  clear  and  his  answers 
were  to  the  point,  he  liad  a  marked  tendency  to  go  into  side- 
tracks and  ills  talk  was  often  peculiarly  inconsequential. 
Thus,  when  asked  why  he  had  come  to  this  hospital,  he 
said,  "  I  think  if  yiui  were  living  at  City  Point  and  several 
mines  went  off,  and  some  boats  were  wrecked,  and  then 
there  was  that  explosion  at  the  corner  of  Boylston  and 
Tremont  Streets,  and  don't  you  remember  the  fall  of  the 
Pemberton  Mills  at  Lawrence?"  When  brought  back  to 
the  subject  he  said,  "What  is  the  use  of  racking  one's 
brain  over  old  things?  "  Then  he  went  on  to  speak  of 
the  history  of  the  "United  States,  the  Fenian  Raid  of 
Montreal,  the  mode  of  living  of  the  working  men  there 
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and  here,  of  llie  social  problem,  continiiiiii;:  "Ever3-body 
has  a  right  to  his  own  opinion;  look  at  JohnB.  Gotl",  look 
at  Grant,  look  at  Lincoln,  don't  you  suppose  that  by 
formina:  tliese  combinatioils  and  trusts  something  will 
happen?  Talk  about  j-our  foreign  missions,  why  don't 
you  attend  to  home  missions  tirst';'  Here  are  our  sailors 
getting  SIO  a  month  and  found,  the  cowboys  getting  840 
a  month  and  found.  Who  wouldn't  lie  a  eowbojM  It  is 
the  old  question  of  capital  and  labor.  There  are  the 
Swedes  and  the  Danes,  talk  about  dipsomaniacs  and  gov- 
ernment by  injunction,  remember  the  Johnstown  flood, 
they  were  all  drinking  in  bar-room.s. ''  "We  can  trace  the 
connection  in  this  talk,  but  the  whole  is  inconsequential 
and  not  governed  by  any  central  idi'a. 

There  are  milder  cases  in  which  tlie  flight  of  Ideas  is 
much  less  marked,  and  in  which  a  certain  exhilaration  and 
over-activity  are  the  dominant  features,  hi  many  cases 
the  alterations  in  character  are  very  prominent.  The  liner 
feelings  are  in  abeyance  and,  as  \\'ernieke  has  put  it,  the 
emotional  values  of  different  ideas  are  levelled  down. 
Hence  tact,  regard  for  others,  delicacy,  etc.,  are  absent, 
the  patients  become  coarser,  and  these  traits,  together 
with  tlie  fact  tiiat  sexual  feelings  are  often  increased,  are 
apt  to  lead  to  sexual  excesses  in  men,  to  lack  of  modesty 
in  women.  Frequentl}'  alcoholic  excesses  occur.  One 
man  who  was  less  flighty  tlian  the  case  just  cited  became 
the  defendant  in  a  number  of  libel  suits,  and  also  sur- 
prised his  wife  by  siung  for  a  divorce.  In  another  similar 
case  the  patient  had  annoyed  various  authorities  by  liis 
schemes  to  get  rid  of  what  he  called  various  public  nuis- 
ances. The  expansiveness  of  such  patients  may  become 
very  marked  even  when  the  excitement  and  the  flight  of 
ideas  are  slight;  they  may  speak  of  their  wealth  or  of 
their  personal  superiority  in  a  manner  which  suggests  the 
initial  stage  of  general  paralysis,  but  in  contradistinc- 
tion to  the  latter  their  boasts  are  within  certain  pos.sible 
bounds.  The  veracity  of  such  jiatients  may  be  very 
questionable,  especiallv  when  their  superiority  or  the 
wrong  which  they  have  suffered  is  concerned.  Various 
traits  of  this  kind  may  give  to  the  picture  a  paranoiac 
color  which  may  leail  one  who  does  not  sutflciently  con- 
sider the  other  alternations,  and  who  is  in  general  un- 
familiar with  the  possibilities  of  these  conditions,  to  a 
wrong  diagnosis  of  some  purely  delusional  state. 

The  emotional  state  in  all  these  mild  cases  is  either  one 
of  jovial  exhilaration,  of  expansiveue.ss,  or  episodically 
of  irritability. 

The  cases  thus  far  described  have  sometimes  been  des- 
ignated as  subacute  mania,  mania  nutis,  or  hypomania. 
All  possible  transitions  exist  from  tlie.se  to  tlie  more  active 
excitements,  which  re|uesent  the  tyjiieal  mania  of  most 
writers.  The  following  case  niav  illustrate  this:  The 
patient  (Case  VI.),  a  woman  of  thirty,  who  had  had  two 
former  attacks  similar  to  the  ])resent,  was  tjiken  ill  a 
short  time  before  entrance.  She  spent  lier  time  tearing 
the  bedding  or  rags  which  were  given  her  for  the  pur- 
pose. With  the  pieces  she  dialled  herself  in  a  fantastic 
manner;  orshe  pounded  the  walls,  sung,  shouted,  danced, 
and  talked  a  good  deal.  In  her  talk  she  shifted  from  sub- 
ject to  subject,  often  did  not  finish  her  sentences,  and  the 
connection  in  lier  talk  was  at  times  impossible  to  trace; 
usually  it  was  clear  enough,  though  superficial,  and 
sometimes  sound  associations  were  evidently  the  connect- 
ing link.  Her  talk  was  often  deflected  by  utterances  or 
acts  of  those  about  her;  usually  her  volubility  could  not 
be  broken  into,  and  she  answered  but  few  tpiestions  di- 
rectly. When  the  physicians  entered,  she  at  once  ac- 
costed them,  often  abusing  them  for  her  detention  or  the 
next  moment  kneeling  before  them.  Her  mood  changed 
often  from  an  exuberant  exhilaration  to  weeping,  or 
scolding  anger.  She  had  her  bearings  and  never  mistook 
the  identity  of  persons.  She  recovered  after  a  few 
months. 

In  still  more  pronounced  states  the  niot(n-  excitement 
may  be  more  marked,  but  more  often  it  is  the  flight  of 
ideas  which  jiresents  a  greater  intensity  ;  the  talk  becomes 
more  incoherent,  and  is  either  more  dominated  by  mere 
sound  associations  (this  seems  to  be  the  case  wlien  the 


motor  excitement  is  especially  prominent),  or  oftener  the 
connection  becomes  more  difficult  to  trace;  then  the  con- 
fusion is  greater. 

This  may  be  illustrated  by  the  following  case  (Case 
VII.).  The  patient  is  a  man  forty-four  years  old,  who 
had  lia<l  a  former  attack  of  excitement  from  winch  he 
recovered.  Under  observation  (the  attack  came  on  a 
short  time  before  entrance)  his  conditicm  was  very  stable. 
The  most  prominent  feature  was  his  constant  talk,  which 
will  be  presently  described.  Very  often  he  lay  in  bed 
and  would  keep  up  an  incessant  ilow  of  talk;  again  he 
would  jump  out,  attack  those  about  him,  tear  his  bed- 
ding, shout.  When  up  he  usually  did  not  keep  on  any 
clothes.  His  incessant  talk  continued  when  he  was 
alone ;  when  any  one  entered  lie  at  once  directed  it  toward 
him,  and  usually  ended  by  attacking  that  person.  Gen- 
erally expansive  and  exliilai-ated,  this  mood  would 
quickly  change  to  crying  or  more  often  to  anger.  It  may 
be  said  that  the  motor  t'xcitement,  w^itli  the  exception  of 
the  talk,  was  less  pronounced,  certainly  less  constant  antl 
multiform,  than  that  of  the  previous  patient.  His  talk 
was  flighty,  even  incoherent,  .so  that  it  was  usually  difli- 
cult  to  trace  the  connection,  but  one  could  vaguely  see 
through  it,  and  recognize  the  loo.se  as.sociation.  Some  of 
his  utterances  for  which  no  connection  could  be  found  in 
his  own  talk,  were  evidently  due  to  Ills  attention  being 
deflected  bv  occurrences  or  objects  about  him.  (Jn  look- 
ing over  many  samples  of  his  talk  it  is  noticed  that  it 
compasses  comparatively  few  subjects,  a  feature  which 
cannot  be  so  well  brought  out  in  our  limited  citations  as 
can  the  other  features  illusi  rated  by  the  following,  uttered 
in  quick,  commanding  tones:  "...  Sliut  up  or  I'll  kill 
you  a  year  from  to-day.  You  are  my  army  mule,  signed 
Gen.  G.  Custer.  .Jefferson  Barracks.  Leave  it  in  Boston 
at  tlio  Adams  House,  suite  1.  Take  him  out  in  the  street 
and  feed  him  on  fish  for  life.  As  an  honoreil  man  I  got 
left.  Give  me  soup.  All  I  liave  had  to-day  is  insult. 
.  .  .  Bring  me  a  piece  of  paper  and  let  me  sign  my  name 
the  Czar  of  Russia.  I  am  not  Secretary  Fish.  I  am  XX; 
God  only  knows  how  dry  I  am.  I  want  a  fishing  expe- 
dition from  here  to  hell."  Or;  "Please  ex]H'essin  person 
to  your  only  sister;  I  love  her.  Rotterdam  or  any  other 
damn  idaec,  I  don't  care.  I  am  your  American  cousin, 
Alirahani  Lincoln,  Jr.  Judge  F —  I  am  your  dead 
brother-in-law.  He  is  not  mad;  he  is  at  my  apartments 
at  the  Astor  House.  What  is  jour  age"?  Mine  is  sweet 
.sixteen.  Go  to  hell.  I  am  the  Emperor  of  Germany. 
March  General  Lee  to  Washington,  for  I  am  the  onlj' 
sword  I  know.  WHio  was  the  last  Conqueror  of  the  Re- 
bellion':' None  of  your  danui  business,"  etc.  His  confu- 
sion was  marked  and  lie  evidently  had  a  poor  gras])  on 
his  surroundings.  Often  he  did  not  seem  to  know  where 
he  was  or  was  even  unable  to  tell  the  month;  lie  called 
onl)'  one  or  two  by  correct  name,  and  these  not  always; 
the  others  were  called  by  fictitious  names  and  he  never 
seemed  to  penetrate  to  a  clear  understanding  of  any  one. 
AVe  see  therefore  tiiat  this  case  ilitfered  from  the  former 
chiefly  in  the  fact  tliat.  although  the  motor  excitement 
was  less  marked,  the  talk  was  less  connected,  and  the 
confusion  much  greater.  There  are  of  course  cases  in 
which  this  is  even  more  pronmiuced.  Kraepelin  has  de- 
scribed a  delirious  state  which  may  occur  in  these  cases — 
a  condition  with  much  clmiding  of  consciousness,  motor 
excitement,  flight  of  ideas  and  numerous  hallucinations. 
It  may  here  be  added  that  hallucinations,  though  not 
common,  may  occur  in  manic  states  even  in  considerable 
number. 

The  confusion  above  mentioned  is  always  associated 
with  the  manic  .state  if  tlie  flight  of  ideas  is  marked,  and 
seems  to  some  extent  proportionate  to  it;  while  in  other 
instances,  when  flight  of  ideas  is  slighter,  a  striking  men- 
tal clearness  may  exist  in  spite  of  a  ver3'  pronounced  mo- 
tor excitement.  This  confusion  is  characterized  by  the 
fact  that  till-  data  of  the  surroundings  are  imperfectly 
elaboraled,  persons  are  taken  for  old  acquaintances,  the 
hospital  ward  for  another  building,  and  tlie  like;  at  least 
this  is  the  case  when  the  patient  is  brought  into  new  sur- 
roundings during  the  excitement,  while  it  may  be  slight 
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in  regard  to  persons  or  places  lie  knows.  It  can  often 
be  demonstnitcel  by  qui'stions  later  that  a  similarity  in 
appearance  or  in  the  name,  or  some  other  superflcial  as- 
sociation leads  to  the  wroui;  conclusion.  Thus,  one  man 
who  had  persistently  claimed  he  was  in  Windsor  Castle, 
stated  afterward  tluit  the  heavy  woodwork  of  the  ward 
reminded  him  of  that  lie  had  seen  there,  tliat  the  reason 
he  called  one  of  the  ]ihysicians  Lord  Aberdeen  was  be- 
cause he  had  seen  the  latter  in  Toronto,  and  tlie  physician 
bad  told  Jiim  he  came  from  there.  Such  ideas  may  lead 
to  other  delusions.  Thus,  one  patient  was  reiuinded  by 
the  grounds  of  the  hospital  of  a  place  in  Virijinia  wliere 
a  relative  lived;  he  concluded  that  one  of  the  hospital 
buildings  lielonged  to  the  relative,  that  the  friends  of  the 
latter  had  built  up  their  Iiouses  about  him.  and  that  two 
hundred  years  had  passed  by.  Jlany  other  exam])les 
might  be"  cited.  These  few  may  suffice.  They  show 
how  the  data  of  the  surroundings,  persons,  places,  and 
actions  of  those  about  the  patient  may  be  misinterpreted, 
and  give  rise  to  delusions.  These  are  at  times  fleeting, 
especially  if  the  excitement  is  great.  In  those  who  are 
quieter  and  yet  have  a  considerable  flight  of  ideas  they 
may  be  held  very  tenaciously.  The  patients  often  not 
only  utter  these  statements,  but  actually  believe  in  them; 
and  much  tliat  is  incomprehensible  in  their  tallv  and  ac- 
tions is  thus  explained. 

If  this  difficulty  in  elaborating  impressions,  as  we  may 
call  it,  is  associated  with  markeil  excitement  and  great 
flight  of  ideas,  it  impresses  us  as  being  the  natural  out- 
come of  the  general  disturbance  and  certainly  does  not 
dominate  the  clinical  picture.  There  are,  however,  cases 
in  wliieli  this  relation  between  the  general  excitement  on 
the  one  hand,  and  confusion  on  the  other  is  not  preserved ; 
cases  in  which  the  motor  excitement  and  the  exhilaration 
play  a  small  role,  but  in  which  there  is  nevertheless  a 
marked,  flight  of  ideas.  As  these  patients  are  not,  how- 
ever, especiallv  loquaciotis,  this  scarcely  shows  itself  in 
a  flight  of  ideas  in  the  original  sense  of  the  term,  but  in 
a  peculiarly  confused  talk  in  which  we  nevertheless 
recognize  the  same  traits  as  in  the  flight  of  ideas.  It  is 
the  confusion  which  strikes  us  most  forciblj'  in  these  jia- 
tients  on  superficial  observation,  while  on  moie  thorough 
study  the  more  fundamental  traits  aie  as  clear  as  in  the 
other  instances.  These  cases  do  not  seem  frequent  in 
tlieir  most  pronounced  forms,  but  there  are  of  course 
transitions  from  them  to  the  more  cliaracteristic  manic 
forms  as  well  as  to  the  so-callc<l  mixed  phases  which  we 
shall  take  up  later.  Such  a  condition  was  seen  for  ex- 
ample in  a  young  man  of  twenty  (Case  VIII.)  who  came 
to  the  hospital  in  his  first  attack.  lie  began  with  a 
typical  manic  iihase  such  as  has  been  described  above; 
then  for  eight  or  nine  weeks  presented  a  condition  such 
as  we  are  considering.  It  is  interesting  to  note  tliat  after 
his  discharge  he  was  decidedly  subdued  for  a  time,  and 
following  this  became  slight!}'  but  decidedly  exhilarated, 
both  of  which  states  must  be  interpreted  asmild  attacks. 

This  patient  whenever  seen  was  not  at  all  excited  nor 
lixjuacious;  wlieu  he  spoke  it  was  in  a  natural  tone,  but 
he  halted,  broke  olf  his  sentences,  looked  puzzled,  and 
what  he  sjud  was  usually  very  vague  and  confused. 
This  was  not  the  case  when  the  subject  was  supplied  to 
him,  e.y.,  when  told  to  calculate  or  relate  some  definite 
occurrence  which  had  taken  place  before  he  fell  ill. 
Thus,  to  give  one  example:  He  was  asked  why  he 
had  written  certain  letters,  to  which  he  answered;  "To 
pass  away  the  time;  I  have  been  doing  a  lot  of  things 
that  are  decidedly  foolish,  writing  these  letters  (pause) ; 
you  sec  I  liave  known  Dr.  II.  liere.  I  thought  the  work 
was  divided  up.  surgical,  medical,  and  of  course  the 
brain  is  a  stuily  by  itself.  Well,  1  don't  know  just  how 
to  say  (pause);  well,  1  tried  to  get  a  college  education 
without  going  to  college  (pause);  now  speaking  medi- 
cally what  1  mean  that  I — well  a — well — a — I  want  to 
purchase  .some  sti'il  and  I  don't  know  how  much  has 
been  used  and  how  much  has  not  been  used."  Asked  to 
explain  he  said,  "Well.  I  drew  a  plan  here  (pointing  to  a 
paper  lying  on  the  table)  to  show  when  I  commenced 
smoking  cigarettes,  that  affected  my  body — well,  about 


cigarettes  the  law  went  into  eilect,"  etc.;  or  once  he 
stated  irrelevantly,  "If  Mr.  X.  would  come  and  ask  me 
about  Odd  Fellows  what  kind  of  a  chart  would  you  make 
forme'?"  (He  had  at  that  moment  seen  the  physician 
take  up  a  clinical  chart.)  The  shifting  of  the  subjects  is 
very  evident  but  the  connection  is  often  lost  to  the  ob- 
server. In  the  last  example  especially,  the  external  dis- 
tractibility  is  evident  (as  was  the  case  in  tnany  inter- 
views); and  the  whole  is  clearly  the  .same  disorder  seen 
in  the  earlier  cases  and  shown  by  the  same  patient  in  a 
preceding  phase.  The  puzzled  iook  of  the  patient  and 
ills  vague  talk  agree<l  well  with  his  own  interesting  state- 
ment; "I  start  to  say  sfimething  and  I  don't  know  what 
Iain  saying.  lam  mudiUcd — one  tliiiKj  lends  to  (iiwthcr." 
The  patient's  confusion  was  also  shown  in  the  fact  that, 
e.g.,  he  was  scarcely  ever  able  to  tell  when  the  previous 
interview  took  place,  or  relate  the  circumstances  of  it; 
he  was  never  clear  about  the  identity  of  certain  persons, 
was  not  always  sure  where  he  was,  and  was  moreover 
never  able  to  give  the  gist  of  a  pararaph  given  him  to  be 
read  (a  very  good  test  for  patients  with  flight  of  ideas). 
But  he  calculated  well,  and  showed  a  good  memory.  He 
was  never  excited  or  titlkative  while  in  this  state;  he 
often  walked  aimlessly  about,  or  lay  arounil,  talked  in 
the  manner  above  indicated,  and  wrote  a  considerable 
number  of  flighty  letters.  Exhilaration  showed  itself 
only  on  rare  occasions. 

It  remains  for  ns  to  illustrate  certain  possible  combina- 
tions of  symptoms,  of  which  we  have  above  spoken  as 
mixed  phasi-s.  It  should  be  uinlerstood  that  there  are  all 
possible  transitions  from  the  simjiie  manic  or  depressed 
states  to  these  "mixed "conditions,  and  that  as  short  epi- 
sodic states  the}'  are  by  no  means  uncommon,  especially 
in  manias. 

The  following  instances  represent  some  typical  exam- 
ples of  the  mixed  states;  The  patient,  a  woman  of  thirty- 
four  (Case  IX.).  had  had  two  previous  attacks,  the  first  of 
whicli  seeniid  from  her  own  description  a  characteristic 
mild  attack  of  depression  such  as  that  illustrated  b_y  Case 
I.  In  the  second  attack,  which  lasted  longer,  she  wasde- 
pressed,  complained  of  many  pains,  and  according  to  the 
pJivsician's  statement  was  considerably  agitated,  talked 
rapidly,  was  opinionated,  morliidly  religious,  and  when 
.somewhat  excited  was  distinctly  erotic  in  her  conversa- 
tion. In  November,  189S,  she  began  to  get  depressed, 
with  pronounced  self-accusation  and  inability  to  attend 
to  her  duties;  again,  she  was  active,  walked  about  much, 
slammed  doors,  and  talked  considerabh'  about  her 
troubles. 

Under  observation  she  complained  much  of  being  con- 
demned, of  having  lost  her  peace  with  God,  etc.,  and  ap- 
peared very  depressed.  When  she  was  examined  it  be- 
came at  once  apparent  that  she  was  very  loquacious,  and 
though  some  questions  were  answered  directly  it  was 
found  that  sometimes  she  bad  to  be  asked  again  and 
again  but  would  invariably  wander  from  the  subject 
without  returning  to  it.  Her  talk  was,  however,  ail  in 
a  depressive  strain.  xVfter  a  few  weeks'  stay  at  the 
hospital  the  depression  left  her  and  she  was  slightly  ex- 
hilarated, though  not  flighty.  This  patient,  then,  repre- 
sents a  case  of  depression  with  loc]uaciousness  and  dis- 
tinct evidence  of  flight  of  ideas.  Probably  the  former 
attack  also  represented  a  mixed  phase.  But  not  all  de- 
pressions in  which  the  patients  become  more  talkative 
need  be  regarded  as  due  to  the  admixture  of  manic  traits, 
as  the  talkativeness  may  also  have  emotional  causes,  in 
which  event  it  is  associated  with  restles.sness,  as  we  have 
above  pointed  out  (Case  HI.).  The  flight  of  ideas  is  then 
of  course  totally  absent. 

A  different  combination,  and  one  which  would  natu- 
rally jiresent  more  difllculty  for  diagnosis,  is  shown  by 
the  following  case  (Case  X.):  The  "patient  is  a  young 
woman  of  twenty-four,  who  with  the  exception  of  a 
slight,  short  nervous  breakdown,  in  wliich  she  is  said  to 
have  become  tired  easily,  has  been  well  mentally  till  the 
present  attack.  After  working  very  hard  she  became 
very  tired,  had  some  vomiting  spells,  and  was  in  bed  for 
two  weeks.     Some  time  later  she  became  excitable  and 
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peremptory.  Soon  she  began  to  complain  of  being  un- 
able to  tliink  and  became  lapidly  confused.  Her  condi- 
tion tlien  was  tlie  same  as  tliat  seen  wliile  she  was  under 
observation.  It  was  very  stable.  She  usually  sat  or  lay 
in  bed,  and  never  showed  nuich  tendency  to  move  about ; 
her  toilet  had  to  be  attended  to  by  the  nurses,  and  she 
had  to  be  fed  by  them.  At  times  she  was  untidy.  A 
large  part  of  the  time  she  muttered  to  herself  more  or 
less  distinctly,  or  hummed— all  this  in  a  rather  deliberate 
manner.  Her  face  usually  wore  a  bright  smile  which 
gave  her  a  rather  alert  c.\])ression  and  contrasted  stiik- 
ingly  with  the  ditlieulty  in  thinking  which  she  presented. 
Often  enough  she  laughed  out,  never  loudly.  Some- 
times she  looked  dull,  again  rather  puzzled.  It  was 
soinetiiucs  rather  flitficult  to  attract  her  attention  and  she 
never  showed  any  distractibility.  She  was  usuallj'  un- 
able to  solve  any  but  the  simplest  multiplications  or  addi- 
tions, could  not  tell  the  ntuuber  of  weeks  in  a  year,  the 
plays  of  Shakespeare  (she  studied  elocution),  the  names 
of  'more  than  one  of  her  teachers,  her  school  books,  and 
the  like.  She  knew  no  names  of  those  about  her,  except 
that  once  or  twice  she  recalled  a  name  she  had  often 
heard.  Sometiiues  she  knew  she  was  in  a  hospital,  again 
said  she  was  at  lioiue.  or  sinii)ly  she  did  not  know.  She 
could  never  tell,  exeei)t  in  the  very  beginning,  how  long 
she  had  been  in  the  hospital,  nor  could  she  give  the  day, 
month,  or  even  the  season.  Some  of  her  utterances  as 
"my  memory  is  wretched."  "Oh  dear,  I  can't  think," and 
the  like  also  showed  her  ditficnlty.  Sometimes  wlieu  test 
questions  were  asked  she  said  with  a  happy,  broad  smile, 
"I  don't  know." 

Her  talk,  which  also  shows  peculiar  fantastic  ideas,  was 
like  what  follows:  "  Why.  I  dim't — I  don't  know  anything 
about — no — well — I  teli  3'ou — well  it  is  too  bad."  etc., 
this  being  often  repeated  with  a  jieculiar  wondering  in- 
flcctioD,  or:  "Look,  look,  what  have  1  done! — Yes,  why 
— he  found  a  cloud  then  eternity — we  had  a  lovely  time 
{making  motions  with  lier  hand  as  if  playing  the  piano), 
I  am  way  up  in  eternitj' — who  is  the  doctor — no  it's  the 
sun.  I  am  the  Queen  of  Eternity,"  etc.  Or,  looking  out 
of  the  window,  she  said:  "You  dear  little  birdie,  j-ou 
dear  little  birdies  and  chickens,  don't  you  see  that  little 
bird?  ...  I  feel  as  though  I  was  all  colors  of  the  rain- 
bow " ;  or,  "  I  am  the  sun  and  you  are  the  moon  and  you 
revolve  around  me,  this  way  and  that  way ;  no,  this  is  the 
Jieaven  and  I  aiu  the  moon,"  etc.  All  this  was  often  said 
with  a  liroad  smile  and  at  times  was  sung  softly.  The 
same  smile  was  present  when  she  utteied  depressive  ideas, 
such  as  "  I  want  to  die."  "  Is  my  soul  lost'?  "  "  Have  I  to 
lie  down  with  silver  and  gold'?"  Only  at  times  did  she 
moan.  This  state,  which  lasted  for  some  months,  was 
very  imperfectly  recalled  afterward.  After  a  clear  jieriod 
she  showed  a  typical  picture  of  a  manic  excitement  with 
great  exhilaration,  flight  of  ideas,  and  distractibility. 
This  case,  therefore,  presented  f  imdamentall}'  a  profound 
■difficulty  of  thinking,  but  with  it  an  exhilaration  and  a 
tendency  to  much  talk.  The  typical  flight  of  ideas  and 
distractibility  were  absent,  and  the  slowness  in  motion, 
which  a  simple  depression  with  such  marked  ditlieulty  in 
thinking  would  present,  was  so  modified  that  though  she 
talked  much,  it  was  done  very  deliberately  and  in  general 
she  showed  little  tendency  to  move.  The  most  marked 
features  are  therefore  those  of  a  depressive  phase  modi- 
fied bj'  the  manic  features  of  exhilaration  and  loquacious- 
ness. 

Finally,  we  maj'  cite  the  following  case  (Casj  XI.): 
The  patient,  a  man  of  tliirtv,  came  to  the  hospital  in  a 
typical  attack  of  manic  excitement,  such  as  above  de- 
scribed, which  lasted  for  six  weeks.  Then  followed  a 
period  in  which  his  motor  excitement  and  exhilaration 
■continued,  but  he  spoke  very  little  or  made  silly,  weak 
remarks,  whistled  the  .same  tune  over  and  over,  made 
■comical  faces,  pointed  at  those  about  him  and  laughed, 
was  very  mischievous.  Gradually  the  motor  excitement 
subsided  somewhat,  he  sat  about  a  good  deal,  but  con- 
tinued to  be  mischievous  at  times,  and  to  laugh  much. 
He  showed  great  difficulty  in  thinking,  was  slow  in  cal- 
culation and  in  giving  answers  which  required  thinking. 


and  had  a  poor  grasp  on  the  surroimdings.  This  patient 
presented  more  of  manic  features  as  expressed  in  the 
whistling,  grimacing,  the  motor  excitement,  the  mis- 
chievousness,  and  the  exhilaration;  while  his  depressive 
traits  were  evident  in  the  difficulty  in  thinking,  in  the 
weakness  of  his  remarks,  and  in  his  actions.  The  impres- 
sion which  the  patient  made  was  one  of  silliness  and  cer- 
t:ilidy  wovdd  have  suggested  dementia  were  it  not  for  an 
analysis  of  the  traits  which  made  the  correct  diagnosis 
possible.     He  recovered  completely. 

We  should  finally  mention  some  cases  in  which  neither 
the  manic  nor  the  depressive  element  is  very  prominent, 
but  in  which,  more  or  less  episodically,  excitements  occur 
with  angry  scolding  and  some  flight  of  ideas,  while  in  the 
interval  a  certain  difficulty  in  thinking  exists,  with  per- 
haps a  general  disinclination  to  move,  overshadow'ed, 
however,  by  the  existence  of  delusions.  These  delusions 
are  held  rather  tenaciously  and  may  be  combined  with 
hallucinations,  which  are  not  infrequent  in  all  mixed 
phases. 

These  cases  luay  suflice.  It  wotdd  lead  us  too  far  to 
illustrate  other  moditications.  One  thing  should  perhaps 
still  be  emphasized,  namely,  that  various  combinations 
may  occur  during  one  attack,  so  that  at  one  time  one  pict- 
ure, and,  a  few  da3S  later  perhaps,  another  picture  is 
seen. 

In  closing  this  description  of  the  clinical  manifestations 
of  manic-depressive  insanity,  we  shotdd  not  omit  to  state 
that  it  may  at  times,  especially  in  certain  nnxed  phases, 
be  difficult  to  recognize  the  fundamental  traits.  For  the 
stud}'  of  such  conditions  cases  which  have  had  typical  at- 
tacks, especially  those  in  which  a  typical  attack  pre- 
ceded or  followed  the  more  ob.scure  picture,  are  very  im- 
portant. For  it  would  certainly  appear  forcetl  to  regard 
the  obscure  picture  as  due  to  a  totally  different  disease. 
It  was  for  this  reason  that  the  three  cases {VIII.,  X.,  and 
XI.)  were  especially  selected  as  illustrations.  But  we 
must  warn  distinctly  against  the  impression  that  such 
cases  are  necessarily  preceded  or  followed  by  a  manic 
attack. 

It  should  also  be  added  that  we  are  still  far  from  a  full 
understanding  of  the  symptoms  and  the  laws  which  gov- 
ern the  symptoms  of  manic-dfpressive  insanity. 

The  bodily  condition  suffers  in  almost  all  the  severer 
cases,  while  in  mild  manias  it  may  distinctly  improve  and 
the  whole  appearance  of  the  patient  may  become  more 
flourishing  and  his  bod}'  weight  rise.  Usuall}'  the 
weight  falls — in  some  excitements  in  spite  of  much  food 
being  taken.  The  sleep  is  almost  always  interfered  with. 
The  appetite  in  depressions  is  usually,  in  excitements 
sometimes,  interfered  with.  In  depressions  the  bowels 
are  sluggish.  The  temperature  luay  be  subfebrile  in  ex- 
citements. 

In  regard  I0  the  etiolog_y  of  manic-depressive  insanity 
we  must  mention  that  heredity  jilays  a  striking  role,  and 
in  the  family  history  we  often  find  mention  of  recurrent 
attacks  of  insanity  not  followed  b)-  deterioration,  from 
which  fact  a  direct  heredity  seems  by  no  means  infre- 
c|uent.  The  individual  attacks  often  occur  without 
any  appreciable  cause ;  sometunes  exhausting  influences, 
acute  diseases  or  puerperium,  or  some  emotional  strain 
seems  to  precipitate  the  attack.  The  same  may  perhaps 
be  said  of  alcoholic  excesses.  In  one  instance  I  have  seen 
a  traiunatism  of  the  head,  and  in  another  a  cerebral  em- 
bolism, clearly  produce  a  typical  attack. 

The  nature  of  the  disease  is  entirely  obscure  and  it 
would  seem  superfluous  to  produce  hypotheses  when  we 
know  so  little.  The  pathological  anatomical  findings  are 
practicall}-  nil. 

No  definite  piinciples  can  be  given  about  the  general 
course  of  the  disease.  Some  jiatieiits  ])reseut  very  many 
attacks,  others  few.  The  typical  circidar  insanity  with 
the  depression,  excitement,  and  free  interval  followed  by 
the  same  c\'cle.  is  coiuparatively  rare.  ^lore  common  are 
a  recurrent  dejiression  and  recurrent  excitement ;  but  fre- 
quently we  find  that  an  attack  of  excitement  may  replace 
one  or  more  attacks  of  depression,  and,  vice  versa,  that  a 
mild  exhilaration  may  follow  one  of  the  depressions,  or 
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that  a  so-called  "reactive"  melancliolia  may  succeed  an 
excitement.  Ml.ved  pliases  may  occur  in  cases  whicli 
have  before  present  eel  nnlv  pure  depressions  and  excite- 
ments; or,  acain,  all  tiie  "attacks  may  be  mixed  phases. 
Most  cases  liavc  repeated  attacks,  tliough  the  intervals 
may  extend  over  many  years  (see  Case  III.,  e.g.).  It  is 
also  important  to  note  that  a  number  of  mild  attacks  may 
suddenly  be  followed  b}-  a  very  grave  one.  while  a  ease 
with  a  series  of  grave  attacks  "may  in  the  interval  .show 
mild  short  attacks.  The  duration  of  the  individual  at- 
tacks varies  from  a  few  weeks  to  a  number  of  years :  half 
a  year  is  jjerhaps  a  fair  average.  Tlie  first  attacks  occur 
usually  in  early  life  but  may  occur  later;  and  .sometimes 
even  a  classical  circular  insanity  may  commence  at  or 
after  the  menopause.  The  attacks  may  show  a  striking 
periodicity;  much  more  often  tliis  is  not  the  case.  I  have 
twice  seen  regular  daily  alternations  persisting  for  a 
number  of  months.  It  may  here  be  added  that  cases  of 
manic-depressive  insanity  are  very  common. 

As  was  stated,  the  cases  of  manic-depressive  insanity 
show  no  essential  tendency  to  dementia.  But  after  many 
attacks,  and  in  rare  instances  after  a  few  attacks,  a  certain 
more  or  less  pronoinieed  mental  deterioration  may  never- 
tlieless  develop.  Such  patients  become  irritable,  morose, 
show  poor  judgment  and  lack  of  application,  and  there- 
fore are  unal)le  to  earn  their  living,  and  may  have  diffi- 
culty in  living  outside  of  an  institution.  Kraepelin  states 
that  in  cases  with  very  short  intervals  the  deterioration 
may  be  much  more  profound. 

Di.\GN'osTS. — Only  the  main  points  in  diagnosis  can  here 
be  taken  up,  but  it  is  hoped  that  together  w  ith  the  de- 
scriptions above  given  tliey  may  form  a  guide  to  a  cor- 
rect diagnosis  in  the  bulk  of  the  cases.  It  seems  best  to 
discuss  separately  the  diagnosis  of  the  depressions,  the 
excitements,  and  the  mixed  phases.  But  a  few  jemarks 
should  first  be  made  aljout  former  attacks. 

One  or  more  previous  attacks  followed  by  recovery,  es- 
pecially when  both  excitement  and  depression  have  oc- 
curred, may  be  a  considerable  aid  in  diagnosis.  The 
greater  the  number  of  attacks  the  greater  the  probability 
of  manic-depressive  insanity.  But  cases  of  dementia 
prsEcox  may  present  one  or  more  attacks  with  recovery, 
as  may  general  paralysis  even,  althougli  in  both  tliese 
conditions,  esjiecially  the  latter,  some  signs  of  deterio- 
ration are  more  conunon.  Hysteria  and  epilepsy  also 
show  a  tendency  to  recurrence.  In  a  depression  "at  the 
involution  period  it  may  be  of  considerable  assistance  to 
know  that  the  patient  lias  had  one  or  more  depressions  or 
exhilarations  in  youtli,  as  this  speaks  very  strongly  for  a 
manic-depressive  nature  of  tlie  depression. 

The  most  im|ionant  means  for  a  diagnosis,  however,  is 
a  careful  study  of  the  symptoms. 

We  may,  as  in  the  clinical  description,  divide  the  de- 
pressions into:  1.  The  cases  with  slight  retardation 
showing  itself  mainly  in  a  certain  incapacity  and  feeling 
of  inadequacy.  Tliese  cases  chiefly  resemble  neurasthe- 
nia, and  are  especially  important  to  the  general  practi- 
tioner because  of  the  differential  diagnosis.  For  manic- 
depressive  insanity  speak  the  absence  of  a  cause,  an 
abrupt  onset,  an  actual  incapacity  and  feeling  of  inade- 
quacy instead  of  the  great  proneness  to  fatigue,  the  ex- 
istence of  former  similar  attacks,  or  similar  attacks 
alternating  with  phases  of  "nervousness"  or  slight  ex- 
hilaration, not  to  speak  of  graver  attacks.  The  early 
"  neurasthenic  "  states  of  general  paralysis  rarely  present 
any  difficulty  in  differential  diagnosis,  but  for  this  the 
reader  may  lie  referred  to  tlie  section  which  treats  of  gen- 
eral i)aralysis. 

i.  The  cases  in  which  the  emotional  depression  is 
added  to  tlie  above  slight  retardation,  which  may  then  be 
hidden.  Here  tlie  various  melancholias  which  are  men- 
tioned in  the  section  devoted  to  that  topic  must  be  ex- 
cluded. A  well-markeii  feeling  of  inadequacy  may  liere 
*how  us  the  way,  but  it,  sliould  be  stated  that  it  niay  be 
difficult  to  recognize  the  manic-depressive  nature  of  such 
cases  unless  we  have  former  attacks  to  guide  us,  particu- 
larly with  excitement  or  well  marked  retardation.  There 
are  especially  two  kinds  of  melancholias  which  have  to 


be  differentiated  from  the  eases  under  consideration :  tlie 
involution  melancholias  and  certain  conditions  of  de- 
mentia pn^cox.  Besides  the  age.  and  the  absence  of 
former  attacks,  it  is  pre-eminently  active  fear  on  the  one 
hand,  and  on  theother  a  certain  shallowness  of  emotional 
reaction  and  the  existence  of  absurd  delusions  which  s]ieak 
for  involution  melancholia.  From  the  cases  with  retar- 
dation of  motion,  the  involution  melancholias  are  differ- 
entiated without  difliculty.  In  dementia  pra'cox  depres- 
sions occur  without  retardation.  In  these  the  depressive 
ideas  are  apt  to  be  absurd,  the  thinking  is  somewliat  scat- 
tered, and  the  emotional  reaction  maj'be  singularly  shal- 
low,— a  certain  emotional  indifference.  On  the  other 
hand,  in  the  cases  of  manic-depressive  insanity  this  indif- 
ference is  never  present. 

3.  The  hypokinetic  states.  By  this  term  we  mean 
the  states  in  which  the  retardation  shows  itself  in  a  slow- 
ness in  thinking  and  (as  the  name  indicates)  in  motion. 
For  these  cases  we  may  lay  down  the  general  rule  that 
unless  manic  traits  or  fear  modify  the  picture  the  retarda- 
tion of  motion  and  the  difficulty  in  thinking  show  a  cer- 
tain correspondence  in  degree.  Moreover,  the  slowness 
in  motion  is  consistent  and  shows  itself  in  all  voluntary 
acts.  Therefore  a  pronounced  inability  to  think,  iKit 
associated  with  a  corresponding  slowness  in  motion, 
speaks,  in  the  absence  of  manic  traits  (exhilaration), 
against  manic-depressive  insanity.  Such  conditions  pre- 
senting other  features  in  addition  are  seen  in  general 
paralysis. 

Again,  slates  of  well-marked  mental  weakness  without 
corresponding  psychomotor  retardation  (t)iough  theie  is 
disinclination  to  move)  occur  after  acute  diseases  such  as 
typhoid  fever,  measles,  diphtheria,  etc.  It  .should  also 
be  recalled  that  there  are  various  grades  of  stupor  which 
occur  in  grave  brain  diseases  (meningitis,  etc.);  in  these, 
again,  the  "  tied-up  "  state  (as  a  patient  called  it)  is  absent. 

A  retardation  may  also  be  simulated  liy  an  apathy 
(cases  of  dementia  prsecox  may  develop  this  state  with- 
out active  symptoms).  Here  the  general  disinclination 
to  move  is  not  associated  with  slowness  of  motion,  and 
calculation  tests  give  almost  normal  results,  yet  the  grasp 
on  tlie  surroundings  may  be  rather  poor.  In  cases  of 
mutism,  with  or  without  other  akinetic  phenomena,  we 
can  exclude  manic-depressive  insanity,  if  the  motions  in 
general  are  not  ecu'resijondinglj'  slow,  or  if  we  can  ascer- 
tain (b}'  facial  expression)  that  there  is  no  corresponding 
slowness  of  thinking.  Such  cases  of  mutism  occur  in 
dementia  pra'Cox.  The  various  hypokinetic  states  be- 
longing in  the  group  of  dementia  pr;i?cox  are  the  most 
important  as  well  as  the  most  difficult  to  differentiate 
from  those  of  manic-depressive  insanity.  Hence  it  is  in 
order  to  mention  here  certain  features  which  are  es]ic- 
eially  characteristic  of  the  former.  These  arc  (1)  catalep- 
tic phenomena,  by  which  is  meant  the  tendency'  of  a 
limb,  when  pa.ssively  placed  in  any  position,  to  remain 
in  that  ])osition  for  an  unusually  long  time.  This  is  also 
shown  in  the  sjjontaneous  assumption  of  odd  positions 
which  may  be  retained  for  varying  periods  of  time.  (2) 
The  negativistic  phenomena.  The  clearest  negativism 
exists  when  every  passive  motion,  no  matter  in  which 
direction  it  is  exerted,  is  at  once  met  by  marked  resis- 
tance. Thus,  for  example,  if  we  press  the  head  of  the 
patient  backward  it  is  at  once  stronglj'  pushed  against 
our  hand,  so  that  it  springs  forward  the  moment  the 
pressure  is  relieved ;  or,  if  in  the  next  manipulation  the 
pressure  is  exerted  in  the  very  opposite  direction,  the 
same  iilicnomenon  is  again  seen.  This  symjitom  may  lie 
general,  that  is,  may  show  itself  at  any  place  ^vhere  we 
touch  the  patient,  or  may  be  confined  "to  special  mu.scle 
groups,  such  as  the  neck  and  lower  jaw  for  instance.  It 
is  not  necessarily  consistent.  Negativism  may  also  show 
itself  in  other  ways.  These  symptoms  are  foreign  to 
manic-depressive  insanitj'.  Hence,  if  we  have  to  diag- 
nosticate a  hypokinetic  state,  catalepsy,  the  assumption 
and  retention  of  odd  positions,  together  with  signs  of 
negativism  speak,  besides  the  trails  above  mentioned, 
against  manic-depressive  insanitj'  and  for  dementia  pr;c- 
cox  (katatonia  in  the  stricter  sense).     Negativism  must 
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not  be  coufouuded  with  warding  off  movements  and  re- 
sistance due  to  fear.  Tliere  are.  of  course,  otlier  features 
wliicli  miglit  be  cited  as  differential  points — we  will  add 
only  the  sudden  disiippearance  of  the  hvpokiuetie  synip- 
tonis  for  short  periods,  during  which  the  jjatient  may  be 
very  clear.  Such  intermissions  are  less  apt  to  occur  in 
manic  depressive  insanity,  except  in  mi.ved  phases,  in 
which  cases  the  patient  shows  manic  traits  in  the  interval. 

The  manic  states  may  present  more  difficulty  for  diag- 
nosis than  the  depressive  states.  Motor  e-\citemeut  is  a 
more  common  symptom  than  psychomotor  retardation, 
and  is  seen  in  the  most  heterogeneous  states :  it  is  proli- 
ably  produced  in  various  ways.  Again,  flight  of  ideas 
may  be  difHeuH  to  recognize  at  its  height,  and  occurs  not 
only  in  manic-depressive  insanity,  but  in  other  states  as 
well — notably  general  paralj'sis,  certain  states  of  exhaus- 
tion, and  in  some  forms  of  dementia  pnecox.  Xeverthe- 
less  a  great  many  cases  present  no  difficult}'  for  diagnosis. 
The  following  general  rules,  while  not  claimed  to  be 
absolute,  may  be  valuable  as  guides.  The  pure  manic 
excitements  present  a  motor  e.xcitement  in  which  many 
of  the  motions  are  movements  of  expression;  they  are 
nuiltiforni  and  we  can  see  a  meaning  in  them.  The  talk, 
also,  though  it  may  be  quite  incoherent,  is  not  totally 
incomprehensible  and  we  can  see  a  loose  connection. 
Distractibility  is  very  common.  The  confusion  is  pro- 
portionate to  the  iutensit_v  of  the  flight  and  shows  itself 
in  mistaking  of  per.sons  and  places.  The  patient  pre- 
sents a  certain  alertness.  In  the  various  excitements  of 
'■  somatic  "  diseases  these  relations  do  not  exist,  and  flialit 
of  ideas  cannot  be  recognized.  In  the  deliria  the  dulling 
of  consciousness  is  much  greater  and  hallucinations  are 
more  prominent  than  in  manic  excitement.  The  .same 
ma_v  be  said  about  the  excitement  of  acute  exhaustion. 

In  the  excitements  of  epilepsy  neither  flight  nor  dis- 
tractibility is  present  and  the  disorientation  is  very  jjro- 
nounced.  Hj'sterical  excitements  are  of  short  duration 
and  also  jiresent  no  flight  of  ideas.  It  may  be  very  diffi- 
cult to  differentiate  the  excitements  of  general  ])aralysis 
from  those  of  manic-depressive  insanity.  The  prt)diomal 
state,  the  age,  the  history  of  syphilis,  and  the  jihysical 
signs  are  the  best  guides.  "We  have  above  spoken  of  the 
similarity  which  certain  mild  manic  states  may  bear  to 
general  paralysis,  and  have  shown  that  it  is,  besides  the 
points  just  mentioned,  especially  the  greater  absurdity 
of  the  delusions  which  speaks  for  general  paralysis. 

The  most  imjjortant  differentiation  must  be  made  from 
the  excitements  of  dementia  pra^cox.  This  differenti- 
ation is  usually  readily  made,  but  may  also  present  con- 
siderable difficulty.  AVe  may  here,  for  practical  purposes, 
divide  the  excitements  of  dementia  precox  into  the  more 
typical  katatonic  excitements  and  into  those  which  re- 
semble more  the  so-called  hebephrenic  excitements.  The 
latter  are  more  difficult.  The  motor  excitement  and  the 
talk  may  both  resemble  manic-depressive  insanity,  but 
they  are  apt  to  be  less  multiform ;  the  talk,  in  spite  of  strik- 
ing clearness  in  the  patient's  understanding  of  things  about 
him,  may  be  more  confused,  scattered  and  reiterative. 
These  are  points  which  can  best  be  appreciated  in  a  steno- 
graphic report  of  the  talk.  At  the  same  time  very  absurd 
ideas  may  be  associated  with  a  comparativel_v  mild  ex- 
citement; such  a  condition  may  be  especially  striking  in 
a  remission.  Instead  of  the  frank  exhilaration,  we  find  a 
certain  silliness ;  or,  in  other  instances,  an  ecstatic  mood 
with  mistical,  rehgious  delusions;  this  latter  mood,  ac- 
cording to  luy  experience,  seems  not  to  occur  in  manic- 
depressive  insanity.  Sudden  non-periodic  remissions 
with  striking  clearness,  or  episodes  with  akinetic  kata- 
tonic traits,  may  also  be  valuable  in  the  differential  diag- 
nosis. 

The  katatonic  excitements  may  show  a  motor  excite- 
ment, which  differs  clearly  from  the  manic.  While  in 
the  latter  the  movements  are  multiform,  seem  to  have  a 
meaning,  and  are  often  gestures,  they  are  in  the  former 
more  aimless,  more  impulsive,  one  might  say  coarser,  and 
they  make  more  the  impression  of  something  forced  ;  often 
they  are  quite  stereotyped.  With  such  an  excitement 
there  may  be  no  talk  whatever,  or  it  may  be  strikingly 


stereotyped,  consisting  in  the  repetition  of  words  or  sen- 
tences, or  again  remarkably  confused  in  comparison  to 
the  clearness  of  understanding.  The  emotional  state  is 
here  not  one  of  exhilaration,  but  rather  of  indifference: 
at  times  sill}',  or  again  at  intervals  ecstatic,  in  which  case 
a  peculiar,  forced,  rather  nonsensical  talk  with  mtich 
pathos  may  be  noted.  Here  the  alternation  with  akinetic 
traits  is  more  common  than  in  the  other  states  above  men- 
tioned. Flight  of  ideas  and  distractibility  are  absent  in 
these  cases. 

In  the  diagnosis  of  mixed  phases  we  must  keep  in 
mind  the  chief  possibilities  of  combination — since  it  is 
the  very  combination  of  symptoms  which  is  character- 
istic. Thus,  in  pictures  which  present  melancholic  traits, 
the  existence  of  flight  of  ideas  may  be  said  to  be  diag- 
nostic. The  same  symptom  is  also  important  in  cases  in 
which  the  delusional  element  is  the  most  prominent.  In 
states  of  mental  insufficiency  with  a  jioor  grasp  on  the 
surroundings,  clear  indication  of  an  exhilaration  (repre- 
sented by  frequent  laughing  and  smiling,  or  certain  mis- 
chievous actions)  is  characteristic  and  we  shall  usually 
find  certain  evidences  of  a  modified  motor  retardation 
associated  with  it.  These  cases  may  be  mistaken  for  cer- 
tain hypokinetic  states  of  dementia  prsecox ;  and  we 
must  guard  against  mistaking  the  peculiar  set  smile 
which  is  sometimes  seen  in  akinetic  states  of  dementia 
pra?cox,  and  which  .seems  to  express  no  emotional  state, 
for  the  frank  smile  of  the  manic-depressive  which  denotes 
a  happy  mood.  We  must  al.so  clearly  differentiate  be- 
tween impulsive  acts  which  mjiy  occur  in  dementia  pra=- 
cox  and  certain  mischievous  acts  of  the  cases  under 
con.sideratiou. 

Those  states  whicii  are  pre-eminentl.y  excitements  may 
by  their  sterility  in  talk,  and  silliness  in  talk  and  actions, 
suggest  excitements  of  dementia  pra>cox ;  in  such  cases 
the  evident  disorder  in  thinking,  manifesting  itself  in  a 
difficulty  in  answering  simple  calculation  tests  and  mem- 
ory questions,  as  well  as  in  the  poor  grasp  on  the  sur- 
roundings, will  help  us  to  make  a  correct  diagnosis.  We 
.see,  therefore,  as  was  .stated,  that  it  is  here,  as  in  all 
mixed  phases,  the  peculiar  combination  of  symptoms 
which  points  the  way  to  a  correct  diagnosis. 

It  is  practically  of  great  importance  that  when  once  we 
feel  sure  about  the  diagnosis  of  manic-depressive  insan- 
ity, we  are  justified  in  giving  a  good  iw<>(inoni!<  so  far  as 
recovery  from  the  attack  is  concerned.  This  knowledge 
is  especiall}'  important  in  the  protracted  attacks  and  cer- 
tain mixed  phases  which  give  the  impression  of  demen- 
tia; and  while  recurrences  are  always  to  be  feared,  re- 
coverv  from  each  attack  may  with  few  exceptions  be 
confidently  expected.  In  regard  to  recurrences  it  has 
been  my  experience  that  if  all  the  cases  are  taken  into 
consideration,  we  find  that  the  classical  circular  insanity 
as  well  as  the  frequently  recurring  manias  and  depres- 
sions are  in  the  minority,  and  that  cases  with  few  attacks 
are  more  common.  It  is  impo.ssible,  however,  to  sa}^  in 
a  given  case  Avhether  many  or  few  attacks  will  follow, 
unless  a  tendency  in  the  one  or  the  other  direction  is 
already  established  by  the  previous  course;  even  this 
consideration  is  not  absolutely  binding.  On  the  whole 
the  cases  with  good  heredity,  occurring  subsequently  to 
well-marked  exhausting  inliuences  or  the  like,  and  after 
the  age  of  thirty,  are  in  this  respect  prognostically  more 
favorable  than  early  cases  with  bad  heredity  and  without 
appreciable  cause,  especially  if  the  fiist  attack  is  short. 
In  the  climacterium  recurrences  are  not  uncommon. 

The  treatment  oi  manic-depressive  insanity  is,  of  course, 
only  a  symptomatic  one.  States  of  excitement,  with  the 
exception  of  the  mild  ones,  should  always  be  sent  to  a 
hospital,  unless  a  sufficient  number  of  nurses  can  be  pro- 
cured. In  the  short  time  which  elapses  before  this  trans- 
fer can  be  effected,  it  will  scarcely  be  possible  to  avoid 
the  use  of  sedatives,  which  should  otherwise  be  as  much 
as  possible  dispensed  with.  Bromides  in  large  doses,  and 
hyoscine  gr.  ^^  to  y|^,  administered  hypodermatically, 
have  a  quieting  effect.  The  general  treatment  consists  in 
the  excln,sion  of  all  exciting  influences.  For  this  purpose 
bed  treatment  should  as  much  as  possible  be  employed; 
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with  this  should  be  conibiucd  prolonged  baths  (tempera- 
ture 98°  F.).  The  patients  soon  get  used  to  this  treat- 
ment, tliougli  sedatiNes  may  at  tirst  be  necessary  to  make 
it  feasible.  The  ell'c ct  is  often  remarkable  and  the  sleep 
is  generally  improved.  For  the  attainment  of  the  latter 
object  trio'nal,  jiaraldehyde,  chloralamid.  or  alcohol  may 
also  cautiously  be  a<lininistercd.  Sufticient  feeding  is 
very  important,  and  tube-feeding  may  have  to  be  resorted 
to.  Stimulants  or  strychnine  may  be  necessary.  Cases 
of  manic-depressive  cM-itenicnt  should  not  end  fatally 
from  exhaustion  if  treated  ju-operly. 

For  the  treatment  of  depressive  states  I  refer  the  reader 
to  what  has  been  said  in  regard  to  treatment  in  the  sec- 
tion devoted  to  MeUincholUi.  and  I  will  here  only  add  that 
in  the  mild  cases  of  depression  llie  patients  should  not  be 
]u-odded  to  exert  thcm.selves.  nor  should  diversion  be 
forced  upon  them,  since  the  condition  is  only  aggravated 
by  these  measui-es.  On  the  contrary  all  responsibility, 
ail  exertion,  should  be  taken  away  from  them  and  a  large 
part  of  their  day  should  be  spentin  bed.  The  idea  of  the 
benefit  of  forcing  exertion  upon  these  people  arises  from 
a  misconception  of  the  disorder.  Suicide  is  to  be  feared 
and  guarded  against  in  e\'en  the  mildest  cases. 

August  Iloch. 

XX.  INSANITY:  MANIA.— Under  the  head  of  mania 
various  states  of  excitement  have  been  included  ;  but  as 
is  the  case  in  melancholia,  which  the  writer  has  treated 
in  another  section,  there  is  little  doubt  that  lieteroge- 
neous  clinical  pictures  have  here  been  united.  The  most 
important  form  of  excitement  and  that  which  seems  to 
have  been  the  basis  for  most  descriptions  of  mania  is  the 
s}inptoni  complex  which  represents  a  ]iart  of  manic  de- 
pressive insanity.  Soiue  may  question  whether  all  forms 
of  mania  presenting  the  features  there  described  belong 
actuall}'  in  this  group,  and  whether  there  does  exist  a 
mania  as  such.  Whatever  position  we  may  take  in  this 
matter  we  can  affirm  that  it  is  not  possible  to  separate 
symptomatically  such  a  mania  from  the  excitements  of 
manic-depressive  insanity.  There  is  consequently  no  oc- 
casion here  to  describe  these  states,  and  the  reader  may 
be  referred  to  the  section  devoted  to  manic-depressive 
insanity.  Excitements  also  occur  in  various  other  dis- 
eases, .some  of  which  manifest  themselves  pre-eminently 
by  mental  symjiloms,  while  there  are  others  in  which 
niental  .sy  miitoms  are  only  occasionally  seen.  Among  tlie 
latter  we  may  mention  myxcedema  and  Graves'  disease, 
and  the  delirious  excitements  of  various  acute  infectious 
diseases.  jMental  diseases  in  which  excitements  occur  are 
chiefly  general  paraly.sis,  senile  ilementia,  epilepsy,  hys- 
teria, dementia  prifcox,  and  the  excitements  following 
upon  acvite  exhaustion.  The  syiujitoinatic  characteristics 
of  these  various  forms  will  be  found  in  the  sections  which 
speciall}'  deal  with  them.  Under  the  diaguosisof  manic- 
depressive  insanity,  the  writer  has  attempted  to  indicate 
some  of  the  features  that  characterize  the  excitements  of 
dementia  piiccox. 

A  word  may  be  said  about  chronic  mania.  There  are 
cases  which  more  or  less  iiersistenlly  present  states  of  ex- 
citement for  years.  Some  of  these  are  prolonged  attacks 
of  manic-depressive  insanity,  with  ultimate  recovery:  a 
few  are  tindoulitedly  cases  of  manic-depressive  insanity 
in  which  the  intervals  between  attacks  have  become 
shorter  and  shorter  initil  finally  the  attacks  run  together; 
some  are  cases  of  dementia,  pra'cox  remaining  perma- 
nently excited;  but  finally  I  must  acknowledge  that 
there  are  cases  in  which  the  condition  is  by  no  means 
clear.  August  Hoch. 

XXI.  INSANITY,  DEGENERATIVE.— The  insanity  of 
degeneracy  comjvrises  those  forms  of  mental  disease  which 
seem  to  bear  a  close  relation  to  defective  hereditary  en- 
dowment. 

The  term  was  tirst  used  by  Morel  (IHOO)iu  his  etiologi- 
cal classification,  where  he  applied  the  name  to  three  types 
of  cases  in  which  faulty  heredity  was  the  most  prominent 
factor.  These  groups  wi're:  the  insanity  resulting  from 
congenital  nervous  temperament,  moral  insanity,  charac- 


terized more  by  the  disorder  of  the  actions  than  of  the  in- 
telligence, and  the  feeble-iuinded,  the  subjects  of  morbid 
impidses  and  those  prone  to  comnu't  criminal  acts.  From 
this  time  the  insanity  of  degeneracy  has  been  recognized 
as  forming  one  of  the  larger  groups  of  the  insane.  Fol- 
lowing jiorel,  Sehiile  and  more  recently  KralTt-Ebing, 
Dagonet,  Regis,  Magnan,  Spitzka,  and  Berkley  have 
maintained  the  same  view.  The  different  forms  of  men- 
tal diseases  grouped  here  ha\e,  however,  varied  soiue- 
what  with  the  different  writers.  In  general  it  may  be 
said  that  the  term  has  been  used  in  a  broader  sense  by 
German  and  American  psychiatrists  than  by  the  French. 

Krafft-Eliing  laid  stress  upon  acquired  degeneracy,  that 
arising  from  head  injury,  disease  of  the  brain,  and  anom- 
alies of  development,  and  also  characterized  the  insan- 
ity of  degeneracy  by  certain  general  features  which  dis- 
tinguished it  from  another  large  grotip  of  cases  which 
seemed  to  arise  quite  independently'  of  any  faulty  en- 
dowment, the  functional  psychoses  or  psycho-neuroses. 
In  a  general  way  these  characteristics  were:  the  insanity 
of  degeneracy  is  constitutional,  i.f.,  it  appears  in  indiviil- 
uals  who  from  early  childhood  give  evidence  of  a  faulty 
constittition,  and  whose  mental  equilibrium  is  always 
easily  ilisturlied;  the  exciting  causes  may  be  nothing 
more  than  the  physiological  phases  of  life  (puberty, 
puerperiiim,  climacterium,  and  menses);  there  is  little 
tendency  to  recovery,  but  remissions  and  periodicity  are 
notable  features,  and  there  is  also  a  tendency  to  transmis- 
sion of  insanity  to  the  progeny  in  an  even  more  severe 
form.  He  groups  here  reasoning  insanity  (folic  raison- 
nante).  paranoia,  periodical  insanity,  including  dipsoma- 
nia; neurasthenic  insanity,  including  compulsive  insanit)'; 
epileptic  and  hysterical  insanities  and  hypochondriacal 
insainty. 

Spitzka  includes  practicall.y  the  same  forms  of  mental 
disease  in  this  large  group.  JIacpherson  places  here  ju'c- 
mature  dementia  (hebephrenia),  moral  insanit}-,  paranoia, 
folie-ii  deux,  aboulia,  obsessions,  impulses,  perversions  of 
instinct  and  conditions  of  arrested  mental  development. 

Berkley  iilac'es  in  this  group  paranoia,  periodical  insan- 
ity, epileptic,  hysterical  and  neurasthenic  insanities,  and 
remarks  that  it  probably  includes  more  cases  than  any  of 
the  others,  that  the  onset  and  prognosi,s  are  essentially 
different,  and  that  the  "one-sided  or  warped  evolution 
of  mental  faculties  is  usuallj'  to  be  traced  to  anatomical 
abnormalities  such  as  defective  development  or  malfor- 
mation of  the  cranial  bones  w;ith  imperfections  in  the 
brain  structure,  especially  in  convolutions,  and  abnor- 
malities in  the  vascidar  construction." 

Kraepelin  fails  to  recognize  any  features  cliaracteristic 
of  this  large  group  except  that  of  heredity.  He  says, 
introductory  to  the  last  half  of  his  text-book,  that  fol- 
lowing the  involution  psychoses,  those  forms  of  insanity 
are  describeil  in  whose  origin  a  defective  basis  becomes 
a  more  prominent  factor.  These  psychoses  are  manic- 
depressive  insanity,  paranoia,  the  constitutional  neuroses 
(epileptic  and  hysterical  insanity  and  traumatic  neuroses), 
the  constitutional  psychopathic  states  (compulsive  and 
impulsive  insanity  and  contrary  sexual  instincts),  and  the 
conditions  of  arrested  mental  development. 

The  French  psychiatrists,  including  Magnan,  Dagonet, 
and  Regis,  limit  the  insanity  of  degeneracy  to  a  small 
class  of  cases,  which  includes  only  the  imperative  ideas, 
the  impulses,  contrary  sexual  instincts,  moral  insanity, 
and  the  conditions  of  arrested  mental  development. 

While  one  can  readily  recognize  the  greater  prevalence 
of  defective  heredity  in  the  large  group  assigned  to  the 
insanity  of  degenerac.y  by  Berkley,  Krafft-Ebing,  and 
others,  it  must  Vie  admitted  that  there  is  an  absence  of  any 
characteristic  phenomena  either  in  symptomatology,  or 
course,  or  outcome  in  common  to  all  or  most  of  the  forms 
grouped  here,  excepting  the  constitutional  psychopathic 
states  and  arrested  mental  development,  which  woidd 
warrant  siich  a  classification.  In  comparing  manic-de- 
pressive insanity  with  paranoia,  for  instance,  the  mode 
of  on.set  and  the  age  at  which  it  occurs,  the  individual 
symptoms,  the  course  of  the  disease,  and  the  ultimate 
outcome  are  essentially  different  in  each.     The  advance- 
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ment  in  psychiatry  during  the  past  two  decades,  with 
the  growing  conception  of  definite  clinical  entities,  eacli 
with  its  own  characteristic  symptomatologj',  course,  and 
outcome,  has  rendered  the  gross  separation  of  p.sychoses 
<lepcnding  alone  upon  heredity,  of  st'condary  importance. 
Furthermore,  there  has  always  been  a  considerable  num- 
ber of  cases  allotted  to  ditfereut  forms  of  the  insanity  of 
ilegeneracy,  in  which  there  were  absolutely  no  evidences 
of  faulty  heredity,  and  in  many  of  these  the  characteristic 
symptoms  have  appeared  only  after  an  injury,  infectious 
diseases,  or  an  emotional  shock  in  infancy  or  youth  ;  and 
there  are  still  other  etiological  factors  such  as  faulty 
training  and  masturbation,  which  seem  in  individual 
cases  to  be  of  equal  import  to  faulty  heredity.  AVhile  it 
still  may  be  said,  with  the  exception  perhaps  of  dementia 
pnvcox,  that  defective  heredit_y  is  more  jjrominent  in 
paranoia,  mauic-depressi'S'e  iu.sanit_v,  the  con.stitutional 
neuroses,  constitutional  psychopathic  states  and  arrested 
mental  develojiment,  than  in  the  other  psychoses  recog- 
nized by  Kralft-Ebing  as  the  functional  or  simple  ps\'- 
choses;  there  is,  in  fact,  very  little  of  similarity  in  the 
symptomatology  to  warrant  their  being  grouped  under 
one  heading. 

Manic-depressive  insanity  is  characterized  b}'  a  recur- 
rence at  varying  intervals  throughout  life  of  mental  dis- 
turbance of  a  maniacal  or  depressive  character  or  both, 
unaccompanied  by  progressive  mental  deterioration,  the 
patients,  in  the  vast  majority  of  cases,  in  the  interval 
being  able  to  return  to  their  usual  employments.  Para- 
noia is  characterized  by  the  gradual  morbid  transforma- 
tion of  tlje  entire  psychic  personalit}-  accompanied  by  the 
development  of  fixed  delusions,  which  are  maintained 
throughout  life,  becoming  more  and  more  systematized, 
but  without  impairment  of  the  perceptive  faculties,  the 
memory,  or  coherence  of  thought. 

The  constitutional  psychopathic  states  and  arrested 
mental  development  are  the  only  forms  of  the  so-called 
insanity  of  degeneracy  which  ]:>resent  common  character- 
istics beyond  the  mere  prevalence  of  faulty  heredity, 
which  would  possibly  justify  a  common  grciuping  and 
the  application  of  the  name  of  the  insanity  of  degen- 
eracy. These  forms  are  characterized  by  stigmata  of 
degeneracy  in  Ijoth  the  physical  and  mental  fields. 

In  the  mental  field  the  stigmata  vary  from  more  or  less 
complete  arrest  of  development  of  the  intellect  and  the 
moral  sense  to  mere  anomalies  of  these  faculties.  The 
arrest  of  development  may  be  both  intellectual  and  moral, 
producing  imbecility  and  idiocy  (arrested  mental  develop- 
ment) or  may  iu\olve  only  one  of  these  fields,  as  in  the 
case  of  7noral  iinljecility  (moral  insanity).  However, 
whenever  the  moral  defect  is  very  jironounced,  more  or 
less  intellectual  eufeeblement  accompanies  it. 

The  mental  impairment  is  usually  general  and  in- 
volves all  the  more  complicated  mental  processes;  ap- 
prehension, memory,  judgment,  association  of  ideas,  emo- 
tions, and  volitions;  but  there  is  a  class  of  patients  in 
whom  an  impairment  of  some  of  the  faculties  is  accom- 
panied by  an  exaggerated  activity  of  others,  as  of  mem- 
ory or  the  association  of  ideas  with  eufeeblement  of  the 
will  or  judgment.  Some  are  regarded  as  intellectually 
bright,  but  commit  the  most  absurd  acts  and  show  the 
credulity  of  a  child,  there  are  idiots  who  exhibit  remark- 
able taste  for  drawing  and  music,  and  some  imbeciles 
have  an  excellent  memory  for  dates  or  calculate  with 
great  ease  and  accuracy. 

The  disharmony  of  the  intellectual  and  the  moral  facul- 
ties is  one  of  the  most  striking  features  of  degeneracy. 
As  in  the  defects  of  the  Intellectual  development,  so  in 
the  moral  sphere,  the  condition  varies  from  a  complete 
aiTest  of  moral  development  to  all  forms  of  moral  per- 
version and  even  to  an  abnormal  development  of  the 
moral  and  emotional  sensibility.  All  of  these  conditions 
may  exi.st  with  a  perfect  development  of  the  intellectual 
faculties.  The  condirionsof  arrested  moral  development 
comprise  moral  imbecility.  Among  perversions  are  those 
of  the  sexual  sense,  which  include  bestiality  and  what 
Westphal  calls  the  contrary  sexual  instincts!  This  last 
also  includes  masocliisni  and  sadism.  The  professional 
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criminals  should  also,  without  doubt,  be  included  in  this 
class,  as  they  present  all  ]iossible  varieties  of  moral  per- 
versions and  anomalies,  all  of  which  may  exist  with  pres- 
eivatiou  of  the  intellect  and  even  with  intellectual  keen- 
ness. Finally  there  may  be  only  an  extreme  mobility  of 
the  emotions,  an  extraoidiuary  susceptibility  to  impres- 
sions of  every  sort.  The  extreme  ty"pe  of  this  condition 
constitutes  congenital  neurasthenia. 

It  is  upon  the  basis  of  such  mental  stigmata  that  com- 
pulsive and  impulsive  insimity  and  contrary  sexual  in- 
stincts arise.  Magnan  terms  these  the  episodal  symptoms 
of  the  insanity  of  degeneracy.  It  is  a  general  character- 
istic of  these  disturbances  to  appear  very  earlv  in  life  and 
especially'  during  puberty. 

Physical  stigmata,  which  exist  from  infancy,  include 
anomalies  in  the  develojiment  of  the  cranium,  face,  bodj-, 
and  limbs;  asymmetries,  malformations  of  the  e.xterual 
ear,  strabismus,  faulty  speech,  including  stuttering, 
thickness  of  the  lower  lip,  malposition  of  the  teeth, 
atypical  palate,  prominence  of  the  lower  jaw,  hypospa- 
dias, epispadias,  auorchism,  etc.,  etc.,  all  of  which  are 
more  fully  treated  in  the  description  of  Insanity  from 
Arrest  of  Btrelopmcnt :  luiheeilittf  and  Miocy. 

As  arranged  by  the  editor  of  the  H.vxdbook,  the  insan- 
ity of  degeneracy,  as  desci'ibed  here,  will  comprise  para- 
noia, and  manic-depressive  insanity,  the  description  of 
which  will  be  found  elsewhere  under  those  respective 
headings,  circidar  insanity,  the  constitutional  ps.vcho- 
pathic  states,  including  congenital  neurasthenia,  com- 
pulsive and  impulsive  insanity,  and  contrary  sexual 
instincts;  also  moral  insanity,  folie-a-deu.x,  and  hypo- 
chondriacal insanity. 

CrRCUL.\R  IxsANiTT  (Folie  drojlaire,  Folie  a  Double 
Forme). — The  recognition  of  circular  insanity  as  a  dis- 
tinct form  of  mental  disease  dates  from  Falret"(is.jl)  and 
Baillargcr  ( 1854).  According  to  them  it  could  be  distin- 
guished from  ordinary  mania  and  melancholia,  and  was 
characterized  by  regular  jieriods  of  depression  and  ela- 
tion, which  succeeded  each  other  with  or  without  an  in- 
termission of  lucidity,  the  diu'ation  of  the  attack  varying 
from  one  or  more  days  to  a  year.  The  transition  might 
be  sudden  or  gradual,  the  former  being  the  case  when  the 
attacks  were  short.  It  was  also  recognized  that  the  dis- 
ease was  mai'kedly  hereditary,  appeared  mostly  in  women, 
and  had  an  unfavorable  prognosis. 

The  mental  phenomena  characteristic  of  the  disease 
were  further  elucidated  h\  ilever  (1^<T4),  Mordret  (1S83), 
J.  Faln-t  (1890),  and  finally  Ritti  (1892).  According  to 
these  writers  circular  insanitj-  consists  of  recurrence  of 
periods  of  mania  and  melancholia,  which,  when  sepa- 
rated by  longer  or  shorter  intervals,  constitutes  the  periodi- 
cal tj-pe,  or  without  the  interruption,  the  circular  type. 
The  periods  of  mania  are  one  of  two  types:  simple  men- 
tal exaltation,  characterized  by  an  over-excitation  of  all 
of  the  faculties,  perceptive,  intellectual,  and  volitional, 
without  incoherency  of  speech,  sometimes  accompanied 
by  impulsive  actions,  such  as  dipsomania,  kleptomania, 
and  n3-mphomania:  or,  jiure  mania  with  incoherency  of 
speech,  frequently  clouding  of  consciousness,  and  some- 
times with  delusions  of  exaltatiim.  The  periods  of  mel- 
ancholia are  of  three  types:  simple  depression  of  the 
mental  and  physical  energy,  absence  of  will  power,  and 
an  incapacity  for  action  but  without  delusions;  melan- 
cholia in  which  simple  depression  is  complicated  by  depres- 
sive delusions,  either  of  self-condemnation,  or  of  punish- 
ment and  incapacit}-,  with  hypochondriasis;  and  finally 
melancholia  with  stupor  and  occasional  periods  of  excite- 
ment and  cataleptoid  conditions.  Of  these  t3'pes  the 
simple  mental  exaltation  and  the  simple  mental  depres- 
sion are  distinct  from  all  other  forms  of  mania  and  mel- 
ancholia and  can  be  regarded  as  pathognomonic  of  the 
disease.  The  other  types  are  not.  The  di-sease  usually 
appears  between  the  ages  of  fifteen  and  twenty-five  with 
a  period  of  depression,  and  at  the  onset  is  more  often 
of  the  periodic  type,  i.e..  with  prolonged  lucid  intervals. 
The  lucid  intervals  as  well  as  the  periods  of  depression 
and  of  exaltation  may  be  of  varying  duration  from  one 
or  more  daj's  to  months  or  years.     In  a  few  cases  the 
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duration  of  the  periods  presents  a  marked  regularity,  so 
that  there  is  a  daily,  weekly,  monthly,  semiannual,  or 
yearly  alternation  between  excitement  and  depression. 
This  has  given  rise  to  the  special  term,  circular  insanity 
of  the  alternating  type.  The  transition  from  one  period 
to  another  may  be  gradual  or  sudden. 

Tlie  prognosis  of  "the  disease  is  unfavorable  in  view  of 
the  tendency  to  recurrence  of  the  attacks,  yet  only  two 
or  three  attacks  may  occur  in  a  lifetime  and  terminate  in 
recovery.  On  the  other  hand,  dementia  dties  not  occur, 
or  at  least  not  until  late  in  life  or  after  very  many  attacks. 
In  spite  of  frequent  recurrence  of  ]ieri(ids  of  excitement 
and  depression  the  intellect  remains  luiimpaired  in  the 
intermissions  and  the  patients  are  capable  of  successful 
employment.  Furthermore  the  longevity  of  the  patients 
is  but  very  little  influenced  by  the  disease,  although  a  few 
patients  succumb  during  the  height  of  the  disease  as  the 
result  of  self-intlicted  injuries,  e.xhaustion  from  excessive 
e.xcitement,  and  from  suicide.  The  disease  is  hereditary. 
In  some  cases  a  tendency  for  the  same  form  of  mental 
disease  to  lie  transmitted  to  the  progeny  has  been  noted. 
Among  the  exciting  causes  the  most  important  are  gesta- 
tion, puerperium,  menstrual  disturbances,  and  mental 
shock. 

The  above  conception  of  circular  insanity  as  forming 
a  distinct  entity  has  not  been  acceptable  to  some  psy- 
chiatrists including  KratTt-Ebing,  Spitzka,  Berkley,  and 
Kraepelin,  who  regard  it  simply  as  a  form  of  periodical 
insanity.  Kraepelin  in  his  sixth  edition  goes  even 
furtlier,  and  abolishes  the  name  of  periodical  insanity, 
merging  the  separate  forms,  periodical  mania,  periodical 
melancholia,  and  circular  insanity  into  a  large  group 
which  he  calls  manic-depressive  insanity.  In  it  he  dis- 
cerns certain  fundamental  symptoms  which  not  only  give 
the  disease  picture  a  more  detiiiite  symptomatolog}',  so 
that  it  can  be  distinginshed  from  all  other  forms  of  men- 
tal disease  ])resenting  .symptoms of  excitement  or  depres- 
sion, but  also  permit  its  rec<ignition  at  the  very  onset. 
Wliile  the  etiology,  course,  and  prognosis  of  his  manic- 
depressive  insanity  do  not  ditfer  materially  from  that 
outlined  by  Jleyer,  Fab-et,  and  Ritti,  and  described 
above,  the  disturbance  of  the  apprehension,  memory, 
judgment,  train  of  thought,  emotions  and  %'olitions,  com- 
prising the  symptomatology,  as  described  by  Kraepelin 
in  the  author's  mind  justities  this  new  conception  of  the 
disease.  Therefore,  the  reader  is  referred  for  a  detailed 
description  of  manic-depressive  insanity  to  the  article  on 
that  subject  by  Dr.  August  Hoch,  who  includes  in  it  both 
periodical  insanity  and  circular  insanity. 

CoNGEXiTAi,  Neuuastheni.v. — Tliis  form  of  mental 
disturbance  appears  on  a  defective  constitutional  basis 
and  is  characterized  b}'  a  continuous  state  of  ill-humor 
with  perverted  tone  of  feeling,  an  increased  sense  of 
fatigue,  indecision  of  conduct,  and  a  tendency  to  hypo- 
chondria. It  is  to  be  distinguished  from  acq  uired  neuras- 
thenia, which  is  far  more  prevalent,  arises  from  nervous 
exhaustion,  and  has  a  better  prognosis. 

The  symjitoms  of  the  disease  usually  appear  about  the 
twentieth  year,  although  the  patients  frequently  give 
evidence  of  neurotic  tendencies  from  childhood,  such  as 
neuroses,  hysteria,  chorea,  etc.  A  delicate  and  frail  con- 
stitution may  be  the  only  proof  of  a  degenerate  heritage. 
At  this  time  in  life,  either  as  the  resulfof  an  attempt  to 
assume  the  more  serious  responsibilities  of  life,  an  emo- 
tional shock,  or  some  physical  disturbance,  especially 
uterine  trouble,  or  iiuite  independently  of  any  external 
causes,  the  i)atient  develnps  a  perverted  tone  of  feeling, 
becomes  ill-humored,  looks  only  on  the  dark  side  of  life, 
and  shows  an  increased  sense  of  fatigue  and  a  tendency 
to  hypocliondria. 

lie  becomes  very  susceptible  to  the  cares  and  misfor- 
tunes of  life,  is  easily  discouraged,  and  feels  tliat  he  is  of 
iitlle  account  in  the  world.  There  is  often  a  complaint 
of  nervousness  or  fear  of  some  chronic  dis(>ase.  Pressure 
or  pain  in  the  head  or  pecidiar  sensations  in  all  parts  of 
the  liody,  and  many  ollirr  hypoehonilriacal  ideas,  as  wUl 
as  insomnia,  are  prominent  "symptoms.  The  iiypochon- 
driaeal  whims  may  l)ecome  even  more  prominent,  giving 


rise  to  apprehension  of  death.  Some  patients  are  con- 
stantly talking  of  death  and  even  making  preparations  for 
it.  They  are  sorrowful  and  gloomy,  any  possible  present 
hapiiiness  is  clouded  by  past  sorrow  or  fears  for  the 
future. 

The  greatly  increased  sense  of  fatigue  interferes  with 
regular  employment.  The  patients  are  perfectlj-  capa- 
ble of  taking  up  a  piece  of  work  with  intelligence  and 
skill,  but  they  tire  easilj'  and  demand  frequent  rests. 
Continued  application  causes  headache,  insomnia,  and 
malaise.  Furthermore,  they  are  very  easil}- distracted; 
very  trifling  events  divert  the  attention  and  lead  tt)  fre- 
cpient  interruptions  in  the  worts.  While  some  patients 
present  a  characteristic  indecision  in  conduct  and  frequent 
change  of  purpose,  others  are  painfully  deliberate  in  all 
their  actions  and  show  extreme  precision  and  punctuality 
in  little  things.  The  intellect  remains  unimpaired. 
There  is  no  disturbance  of  ajiprehension,  and  thought  is 
coherent.  Many  patients  are  conscious  of  their  unfor- 
tunate state. 

There  area  few  cases  of  congenital  neurasthenia,  which 
not  only  present  the  sad  and  ill-humored  disposition,  but 
also  show  an  increased  egotism  with  a  corresponding  dis- 
regard for  the  feelings  of  others.  These  patients  are  sen- 
sitive, fault-finding,  quarrelsome  and  distrustful,  some- 
times tractable,  but  more  often  stubborn  and  even 
aggressive. 

The  disease  when  once  established  continues  through- 
out life.  At  first  there  may  be  remissions,  but  even  dur- 
ing these  the  patients  are  apt  to  show  peculiarities. 

In  the  matter  of  treatment,  the  patients  may  be  made- 
very  comfortable  by  a  well-regulated  lite  with  suitable 
environment.  On  the  other  hand,  family  strife  and  in- 
creased responsibilities  tend  to  diminish  the  chance  for 
improvement,  while  undue  sympathy  with  alisence  of  re- 
straint is  deletei'ious.  Suitable  employment  whicli  can 
be  so  adjusted  as  to  increase  gradually  the  expenditure 
of  energy  and  responsibility  is  most  heljiful.  JIassage 
and  gj'uinastics  are  of  value  in  inducing  new  energy  for 
work  and  in  establishing  self-dependence.  Hypnotic 
suggestion  may  help  in  relieving  insomnia  and  imaginary 
complaints. 

HTPOcnoNDRi.\CAL  INSANITY  (Ui/pocltondriiisis).  — The 
term  hypochondriasis  is.  with  melancholia,  one  of  the 
relics  of  the  age  of  Hippocrates  and  Galen,  but,  like  mel- 
ancholia, it  has  suffered  many  changes  in  definition  from, 
time  to  time,  and  has  now  become  so  limited  in  its  appli- 
cation as  to  fail  even  of  recognition  at  the  hands  of  some 
clinicians.  The  term  is  still  much  used  by  the  general 
practitioner  to  represent  that  peculiar  condition  in  which 
patients  present  an  abnormal  tendency  to  dwell  upon 
trifling  symptoms  of  an  indefinite  and  ajiparentl}-  chronic 
ailment.  Many  psycliiatrists  (Kraepelin,  Pitres,  Kirch- 
off,  Tuezek),  on  the  other  hand,  regard  it  onl)-  as  a 
symptom  of  an  abnormal  mental  state,  and  place  it  as- 
one  of  the  manifestations  of  some  psychosis,  especially 
neurasthenia,  and  also  melancholia,  paranoia,  and  paresis. 
But  there  still  remains  a  small  group  of  cases  character- 
ized according  to  Boettiger,  Romljerg,  and  Hitzig  by  a. 
continual  emotional  depression  depending  upon  a  morbid 
alteration  of  self-perception,  leading  to  concentration  of 
the  attention  upon  self  and  a  domination  of  thought  by 
ideas  of  jibysical  disease  with  a  corresponding  limitation 
and  povert}'  of  thought  in  reference  to  matters  external: 
to  self,  and  a  resultant  interference  with  mental  api)li- 
cation,  without  a  tendency  to  profound  mental  deterio- 
ration. 

Some  wi'itei's  (Gowers)  maintain  that  hypochondriasis 
is  not  a  form  of  insanity,  making  the  arbitrar}-  distinctioi' 
that  the  ideas  of  physical  disease  shoidd  net  pass  tlie 
boundaries  of  that  which  is  physically  possible  and  should 
be  reasonable.  This  contention  is  hardly  tenaljle,  bow- 
ever,  in  view  of  the  fact  that  the  false  ideas  of  the  exist- 
ence of  disease  do  not  have  an  adequate  basis  in  morbid 
oi'gauic  changes  in  the  body  and  cannot  be  reasoned  away 
so  must  be  regarded  as  delusions. 

Undoubtedly  the  abnormal  mental  state  arises  eithei 
primarily  from  a  morbid  functional  change  in  the  brain 
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or  secondarilj-  foUowiug  some  sort  of  au  abuormal  seusa- 
tion  in  the  peripheral  sense  organs.  It  is  thus  seen  that 
the  disease  approaches  closely  the  constitutional  psycho- 
neuroses  and,  in  common  with  them,  tinds  its  most  promi- 
nent etiological  factor  in  a  defective  constitutional  basis. 
The  disease,  liowever,  sometimes  appears  iu  individuals 
without  this  defective  basis,  iu  which  cases  it  has  been 
called  acquired  hypochondriasis  in  contradistinction  to 
the  temperamental  forms  (Gowers).  The  only  clinical 
difference  in  these  two  forms  is  that,  in  the  acqviired,  the 
symjitonis  are  episodic  and  have  a  good  prognosis,  while 
in  the  tempeiamental  form  the  disease  appears  earlier  in 
life  and  presents  a  continuous  course  throughout  life 
with  remissions  and  exacerbations  (Krafl't-Ebing).  The 
disease  may  appear  at  anj'  time  from  youth  to  old  age. 
E.xciting  causes  are  usually  present  in  the  form  of  some 
physical  disturbance,  although  this  is  most  often  of  a 
very  trilling  nature,  such  as  a  moderate  chronic  gastric 
catarrh.     The  disease  often  follows  persistent  ill-health. 

The  patient  conceives  the  idea  that  he  is  suffering  from 
some  physical  disease.  His  attention  in  most  cases  is  at- 
tracted to  some  gastric  or  intestinal  disturbance,  which 
for  some  time  may  have  been  causing  him  distress  after 
eating ;  but  now,  the  distress  is  more  or  less  constant  and 
extends  over  the  whole  aljilomen,  creating  great  discom- 
fort and  unfitting  him  for  work.  In  connection  with  this 
the  "nerves  of  the  leg  tingle  "  and  a  cold  perspiration 
appears  over  the  whole  body.  The  appetite  fails  and  the 
bowels  constantly  rumble.  There  is  a  peculiar  sensatiim 
at  micturiticm  and  the  urine  is  liigldy  colored.  The  al- 
tered and  illusionary  perception  of  these  numerous  sen- 
sations increases  with  the  concentration  of  the  attention 
upon  the  self,  until  finally  every  organ  of  the  body  is 
involved  and  gives  rise  to  the  idea  that  the  patient  is 
suffering  from  some  terril)le  disease.  A  patient  whose 
hypochondriacal  ideas  originated  from  headache,  in  de- 
scribing her  symptoms  said:  "I  have  such  a  distressed 
feeling  in  my  liead  all  of  the  time.  Sometimes  it  feels  as 
though  it  would  crack  open,  .sometimes  as  if  a  tight  band 
were  about  it,  or  as  if  it  had  all  shrunken  up.  Yesterday 
it  felt  nuntb  all  day.  I  can  hardly  see  with  either  eye 
because  of  the  pain.  I  have  not  read  a  book  or  written 
a  letter  for  a  long  time  because  of  this  jiain  an<l  have 
sta^'ed  in  a  darkened  room  for  days.  I  have  no  control 
over  my  ej-csand  cannot  look  at  an  object  long  at  a  time. 
For  some  time  I  could  not  smell  anything.  It  seems  to 
affect  my  legs,  because  at  times  I  hjse  all  strength  and 
sensation, "  etc. ,  etc.  Next  to  dyspeptic  disturbances  and 
heart  troubles,  cephalic  sensations  are  the  most  common 
in  hypochondriasis,  but  in  the  end  not  an  organ  or  a  part 
of  the  body  remains  unaffected. 

Such  ideas  come  to  occupj-  the  mind  exclusively,  and 
then  any  sort  of  a  trifling  sign  is  interpreted  as  an  addi- 
tional positive  symptom  of  the  dread  disease;  mere  flush- 
ing of  the  face  means  syphilis,  a  slight  cough  is  positive 
evidence  of  consumption,  or  a  leucorrlueal  discharge  of 
cancer  of  the  womb.  In  search  of  further  evidence  of 
physical  dissolution  these  patients  scrutinize  their  excre- 
tions: the  fa'ces  for-intestinal  parasites,  the  urine  for  cal- 
culi, and  the  sputa  for  tubercle  bacilli.  They  begin  in 
the  morning  by  examining  the  face,  eyes,  and  tongue. 
After  breakfast,  they  watch  for  the  formation  of  gas  in 
the  intestines  and  stomach,  for  irregularities  in  the  stools 
and  urine,  and  thus  the  entiie  day  may  be  passed  in  self- 
examination. 

As  the  iileas  and  the  interpretations  of  these  sensations 
become  more  and  moi'e  absurd,  the  emotional  attitude 
of  the  patient  becomes  one  of  permanent  sadness  and 
gloom.  In  connection  with  these  changes,  the  ideas  of 
the  patient  become  exclusively  egocentric  and  there  de- 
velops a  corresponding  disinterest  iu  the  affairs  of  the 
outer  world. 

The  h3'pochondriacal  patient  has  but  one  purpose  and 
that  is  to  nurse  and  seek  relief  for  his  disordered  Ixjdy, 
so  he  goes  from  one  physician  to  another  and  runs  the 
whole  gamut  of  the  medical  profession  from  the  regular 
school  to  the  osteopath.  Jlental  application  and  success- 
ful employment  are  impossible  except  for  short  intervals. 


and  the  patient  sooner  or  later  becomes  relegated  to  a  life 
of  invalidism. 

As  already  indicated,  tlie  course  of  the  disease  tentls  to 
chronicity,  with  remissions  and  periods  of  exacerbation, 
except  in  the  few  acquired  cases.  There  is  no  tendency 
to  mental  deterioration  except  the  moderate  degree  re- 
sulting from  the  extreme  concentration  of  the  attention 
upon  the  self,  and  the  progressive  narrowing  of  ideas 
relative  to  matters  outside  of  self. 

The  recognition  of  hj'pochondriasis  is  difficult  onlj'  in 
cases  of  acquired  antl  congenital  neurasthenia  and  when 
hypochontlriacal  ideas  appear  as  prodromal  symptoms  in 
certain  forms  of  insanitj'.  The  boundary  between  ac- 
quired neurasthenia  and  hypochondriasis  is  sometimes 
very  indistinct,  especially  in  those  cases  of  neurasthenia 
in  which  hypochondriacal  ideas  are  very  prominent.  In 
the  latter,  we  have  more  prominent  exciting  causes  in  the 
form  of  exhausting  influences,  greater  irritability,  with 
dilliculty  of  thought  and  of  mental  a[)plication.  In  con- 
genital neurasthenia  there  is  also  greater  irritabilitv,  in- 
creased susceptibility  to  fatigue  and  eraotiona  despon- 
dency independent  of  hypochondriacal  ideas.  In  the 
prodromal  stages  of  melancholia,  dementia  pnecox,  and 
paranoia,  in  which  hypochondriacal  ideas  may  be  a 
prominent  symptom,  differentiation  is  diflicult  and  de- 
pends upon  the  presence  of  delusional  ideas  whicli  extend 
bej-ond  the  patient's  own  body  and  involve  the  outer 
world.  In  melancholia  these  ideas  may  dominate  the 
clinical  picture,  giving  rise  to  a  special  form  called 
"hypochondriacal  melancholia,"  but  here  the  delusional 
ideas  soon  become  very  absurd  and  jjass  beyond  the 
limits  of  possibility.  The  patients  complain  that  organs 
have  been  removed,  the  intestines  or  throat  occluded  so 
that  food  no  longer  passes,  and  the  brain  transformed 
into  sawdust,  etc.  The  author  believes  that  that  class  of 
cases,  characterized  b_vhy]iochondriaeal  ideas  of  a  sexual 
nature,  which  eventually  end  in  mental  deterioration 
should  be  included  in  dementia  pnucox.  Some  have  re- 
garded these  cases  as  a  sijecial  form  of  hypochondriasis 
with  an  unfavorable  prognosis.  Other  forms  of  insanity, 
in  which  hypochondriacal  ideas  may  appear  as  one  of  the 
symptoms,  are  paresis,  epileptic  antl  hysterical  insanities, 
and  manic-depressive  insanitv.  In  the  early  stages  of 
hypochondriasis,  it  is  necessary  to  eliminate  the  possibil- 
ity of  the  existence  of  some  organic  disease. 

In  treatment,  naturall}'  an  effort  shoidd  first  be  made 
to  correct  diseased  conditions  of  the  viscera,  should  any 
exist,  but  one  should  not  be  over-zealous  in  making  ex- 
ploratory incisions  or  in  removing  innocent  organs  unless 
definite  objective  symptoms  can  be  demonstrated.  In 
this  way  temporary  relief  may  be  afforded,  but  sooner  or 
later  the  sensations  return  in  some  other  field  witli  equal 
intensity.  In  a  recent  case  which  came  to  the  author's 
attenti<m,  a  patient  during  fourteen  j-ears  had  had  her 
e.ye8  examined  and  refitted  to  glasses  many  times,  had 
undergone  a  uterine  operation,  and  was  contemplating 
an  exploratory  trephining  of  the  skull  for  brain  tumor. 

Constitutional  treatment  shoidd  be  directed  toward  the 
improvement  of  general  nutrition.  Au  attempt  should 
be  made  to  break  down  the  morbid  self -concentration  by 
distracting  influences,  such  as  occupation,  exercise,  and 
amusement.  The  symptoms  are  only  aggravated  by  the 
ennin  of  au  idle  life.  Furthermore,  the  phy.sician  nuist 
obtain  the  confidence  of  his  patient  at  the  outset,  which 
he  cannot  do  if  he  belittles  his  sufferings  or  discredits  the 
supposed  symptoms.  One  maj-  later,  by  the  aid  of  sug- 
gestive therapeutics,  depreciate  these  symptoms.  In- 
deed, thi.s  method  of  treatment  offers  the  greatest  hope 
for  permanent  improvement. 

Co.MPCLsivE  lNS.\NtTV  {Imperative  Concepts*). — In  the 
constitutional  psychopathic  states  described  here,  com- 
pulsive ideas  overwhelm  the  patient,  inhibit  thought, 
dominate  emotions,  and  often  lead  to  comjuilsive  acts. 
Compulsive  ideas  may  apjiear  as  episodal  symptoms  in 
some  nervous  diseases  and  especially  melancholia  of  in- 

*  Imperative  ideas,  obsessions,  impulsions  intellectuels  Zwanss- 
irresein. 
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volution  and  manic-depressive  insanity,  but  here  they 
inffct  the  I'ntire  psychic  personality  and  interfere  with 
mental  life  iu  all  directions. 

There  are  usually  no  prodromal  symptoms,  although 
the  patients  may  have  already  given  evidence  of  their 
psychopathic  constitution,  bythe  previous  existence  of 
either  hysterical  symptoms  or  congenital  neurasthenia. 
Tlie  first  symptom's  very  often  appear  during  puberty. 
Later,  they  may  follow  some  emotional  shock  or  exhaust- 
ing disease,  lactation  or  sexual  excesses. 

The  compulsive  idea  at  the  onset  may  be  of  the  sim- 
jilest  sort,  recuiTing  spontaneously  and  tmaccompanied 
by  any  emotions.  The  occasional  morbid  persistence  of 
ail  idea  in  a  normal  individual,  such  as  a  popular  air, 
Avhich  continties  to  run  through  his  mind  to  his  great 
aunoyanc^e,  would  represent  ideas  of  this  t_ype.  In  the 
jiatieut,  on  the  other  hand,  iu  spite  of  all  efforts  of  the 
will  to  dispel  them,  the  ideas  persist  with  morbid  intens- 
ity, and  interfere  with  the  train  of  thought.  At  first  the 
patient  may  be  annoyed  only  by  the  constant  repetition 
of  these  ideas.  Sooner  or  later  the  compulsive  ideas  take 
on  a  specific  form,  such  as  the  compulsion  to  ponder  over 
names,  the  fear  of  definite  objects,  etc.  The  immediate 
cause  of  these  concrete  compulsive  ideas  can  rarely  be 
determined,  though  sometimes  their  origin  can  be  traced 
to  something  heard  or  read. 

The  variety  of  compidsive  ideas  is  limited  only  by 
ideation  itself,  which  fact  accounts  for  the  invention  of  a 
g'reat  many  names  for  the  different  forms  of  compulsive 
insanity  in  which  some  one  idea  has  been  the  most 
prominent.  In  general,  they  maj'  Ije  divided  into  two 
large  groups;  the  compulsive  ideas  manifesting  indecis- 
ion and  doubt  and  those  characteiized  by  fear — the 
phobias. 

In  the  former  class,  called  Griibelsucht  by  Westpluil 
and  by  the  French  maladie  du  doute,  the  patients  are 
disturbed  by  doubts  and  indecisions  of  all  sorts.  Some 
are  troubled  by  such  ideas  as,  "  Who  is  God  ?  "  "Is  there 
really  a  devil  ?  "  "  "Why  is  this  tree  planted  here  and  that 
liouse  situated  there?  "  Others  ponder  over  the  names  of 
persons  whom  they  have  met,  or  the  countenance  and 
color  of  ej'es  or  hair  of  strangers  whom  they  have  passed 
on  the  street.  Such  thoughts  busy  them  much  of  the 
time.  If  there  is  difficidty  in  recalling  the  name,  the 
color  of  the  liair,  etc.,  every  nerve  may  be  strained,  busi- 
ness abandoned,  and  sleepless  hours  devoted  to  the  task, 
and  there  is  no  relief  imtil  their  efforts  are  successful. 
Still  others  enunienite  olijeets  in  their  environment,  the 
number  of  the  flags  iu  the  pavement,  the  number  of  trees 
along  the  street,  the  number  of  spoons  on  the  table,  etc. 
A  patient  who  came  to  consult  Legrande  du  Saulle  cried 
out  upon  departing:  "You  have  forty  books  on  your 
table  and  wear  a  waistcoat  with  seven  buttons.  Excuse 
uic,  it  is  involuntarj-.     I  have  to  count." 

Some  compidsive  ideas  are  more  trivial  and  create  less 
<loubt;  for  instance,  some  are  compelled  to  contemplate 
the  sexual  organs  of  tho,se  about  them,  but  ideas  of  a 
very  simple  sort  may  in  time  so  thoroughly  engross  the 
thoughtsof  tlie  patients  that  theyare  unfit  for  any  duty. 
M.  Ball  describes  the  case  of  an  intelligent  student  who, 
after  hearing  some  companions  talk  about  the  mysterious 
fatality  connected  witli  the  number  thirteen,  thought 
bow  deplonible  it  would  be  if  God  .should  be  thirteen. 
M  first  he  attached  no  importance  to  this  absurd  concep- 
tion, but  he  could  not  ])re\('nt  him.self  thinking  of  it  con- 
tinually and  saying  to  himself,  "God  thirteen."  This 
later  was  extended  to  "eteniity  thirteen,"  and  then  "the 
infinite  thirteen."  The  constant  repetition  of  these  finally 
ijiade  study  impossible,  and  shortly  he  was  forced  to  give 
up  all  employment  and  was  permanently  relegated  to  a 
life  of  uselessness. 

In  the  compulsive  ideas  of  fear,  the  fears  may  arise  in 
reference  to  objects,  to  plac(;s,  diseases,  etc.  Perhaps  the 
best  known  of  these  fejvrs  is  the  fear  of  places  (agorapho- 
bia), in  which  it  seems  impossible  for  the  patient  to  be 
alone  on  the  street  or  in  a  broad  space,  or  again  in  a  nar- 
row space,  as  a  small  room.  Hammond  reports  the  case 
of  a  man  who  would  not  go  into  the  street  unless  he  went 
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in  a  carriage  and  while  in  passing  from  the  vehicle  to  the 
door  of  the  house,  he  requireil  tlie  sup]iort  of  two  men. 
In  liis  apartments  at  his  hotel  he  walked  freely  and 
woidd  go  up  and  down  stairs  witht)ut  difficulty.  As  soon, 
however,  as  he  found  himself  on  the  doorstep  his  terrors 
began.  It  seemed  to  him  that  everything  was  in  motion, 
audit  would  be  impossible  for  hini  to  live  another  minute 
uuless  assistance  were  given  him.  At  the  same  time,  his 
brain  appeared  to  be  iu  motion  within  his  skull,  a  cold 
sweat  broke  out  over  his  bod}',  his  heart  palpitated  vio- 
lently, his  arms  and  legs  trembled  with  fear,  and  every 
now  and  then  a  severe  spasm  would  seize  him. 

Other  patients  fear  being  alone  (mouophobia).  In  a 
case  of  my  own  of  this  kind  the  patient  at  first  developed 
the  fear  of  being  alone,  accompanied  by  all  the  charac- 
teristic physical  discomforts,  and  for  one  year  required 
the  constant  attendance  of  one  of  her  daughters.  Later 
she  developed  the  fear  of  finding  pins  and  pricking  her- 
self, which  necessitated  her  relinquishing  a  part  of  her 
household  duties.  In  washing  dishes,  she  had  the  con- 
stant fear  that  pins  might  be  iu  the  dish-water.  This 
increased  until  she  feared  placing  pins  in  food,  and  this 
with  the  fear  of  poisoning  food  absolutely  prevented  her 
from  doing  any  work  in  the  kitchen.  In  addition,  she 
developed  the  fear  of  turning  on  the  gas  unlighted,  and 
this  in  turn  prevented  her  from  passing  through  any 
room  where  there  was  a  gas  jet  within  reach. 

Some  patients  fear  height  and  cannot  stand  near  the 
edge  of  a  tall  building,  cross  high  bridges,  or  attend  thea- 
tres. Others  fear  dark  places,  cannot  pass  through  tun- 
nels, or  enter  dark  passiigeways.  These  patients  take  no 
pleasure  in  travelling,  remain  away  from  the  theafi'e  or 
always  sit  near  the  door,  ready  to  fly  at  the  first  sign  of 
danger.  Some  patients  fear  embarrassment  or  blushing 
in  the  presence  of  others,  which  may  be  so  extreme  as  to 
prevent  social  intercourse  altogether.  Fear  may  arise 
upon  donning  new  clothes,  accompanied  by  a  feeling  of 
great  discomfort,  which  may  prevent  patients  from  ever 
wearing  new  garments. 

The  fear  of  dirt,  contagion,  or  infection  is  also  a  promi- 
nent form  of  compulsive  insanity  (mysophobia).  The 
countless  bacteria  constantly  present  in  the  air  are  one 
of  the  chief  sources  of  annoyance,  compelling  patients  to 
handle  everything  with  gloves  or  to  wash  themselves  and 
their  clothing  continually.  Hammond  mentions  a  .yumg 
woman  who  was  shocked  by  an  accidental  infection  with 
lice  and  from  that  time  insisted  upon  repeated  washing  of 
her  head  with  disinfectants.  From  this  as  a  starting-point, 
little  by  little  the  idea  became  rooted  that  she  could  not 
escape  sources  of  contamination  and  that  others  might 
defile  her.  So  scrupulous  did  she  become,  especially  in 
regard  to  children,  that  she  would  not  allow  a  child  to 
touch  or  eveu  approach  her  closely.  In  the  streets  she 
carefulh'  gathered  her  skirts  about  her  upon  jiassiiig  any 
one.  Each  day  hours  were  spent  in  scrutinizing  and 
cleansing  her  combs  and  brushes,  and  she  was  known  by 
actual  count  to  wash  her  hands  two  liundred  times  daily. 
Fear  of  contamination  of  the  soap  compelled  her  to  rinse 
her  hands  in  piue  water,  and  then  the  fear  of  the  towel 
necessitated  her  letting  her  hands  dry  without  wiping. 
In  removing  her  clothing  at  night  she  avoided  touching 
it,  because  she  cotdd  not  have  an  opportunity  of  cleans- 
ing her  hands,  so  she  had  some  one  loosen  it  and  allowed 
it  to  dmp  oS. 

Books  and  money  are  special  sources  of  contagion. 
Some  patients  are  always  afraid  of  throwing  away  some- 
thing of  value,  and  for  this  reason  s])end  much  "tiuie  iu 
looking  over  papers  and  other  objects  before  casting  them 
aside.  Such  fear  may  even  prevent  patients  touching 
anything  of  value.  Othere  have  fear  of  not  doing  things 
correctly,  and  so  are  always  turning  back  to  see  if  they 
securely  fastened  the  door,  tearing  open  letters  to  see  that 
they  enclosed  the  correct  one,  or  following  up  friends 
with  whom  they  have  been  conversing  to  insure  them- 
selves that  they  have  been  understood. 

Compulsive  ideas  and  fears  are  regularly  accompanied 
by  various  jihysical  symptoms,  such  as  palpitation  of 
the  heart,  nausea,  faintuess,  pallor,  trembling,  cold  sweat. 
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polyuria,  -n-eakness  of  the  legs,  and  finally  the  patients 
may  even  lose  control  of  themselves  and  collapse  com- 
pletely. 

Consciousness  remains  unclouded  and  there  is  no  ten- 
dency toward  intellectual  ilelerioration.  The  intellect 
may  "even  be  unusuallj-  good.  The  patients  always  pos- 
sess insight  into  their  unfortxuiate  condition,  and  the 
desire,  but  not  the  strength,  to  free  themselves  from  it. 
Compulsive  ideas  are  usually  accompanied  by  states  of 
livelv  emotional  excitcincnt  and  as  alreadj'  seen  lead  to 
compulsory  acts,  whose  accomplishment  is  usually  fol- 
lowed by  a  feeling  of  great  relief.  In  behavior  the  pa- 
tients often  show  nothing  abnormal  and  control  them- 
selves perfectly  in  the  presence  of  strangers. 

In  the  milder  forms  of  the  disease  the  compulsive  ideas 
and  fears  involve  only  one  field  of  activity,  but  in  the 
severer  forms  every  action  of  the  patient  is  influenced. 
Doubts  are  constantly  arising-  as  to  whether  something 
was  properly  done,  which  leads  to  an  ever-in.creasing 
painstaking  "in  all  the  little  details  of  daily  life.  The 
whole  life  becomes  one  continual  round  of  trouble,  anx- 
iety, and  fear.  The  course  of  the  disease  varies  much. 
Remissions  are  common,  but  the  symptoms  seldom  dis- 
appear entirely.  Rapid  improvement  is  often  noticed. 
The  symptoms  often  occur  in  crises.  The  treatment  of 
compulsive  and  impulsive  insanities  are  given  together 
under  the  latter  disca.se. 

Imi'CXSive  Ins.vxitt. — ^lorbid  impulses  are  regarded 
by  many  as  only  one  of  tlie  episodal  symptoms  of  degen- 
eracy either  allied  to  or  forming  a  part  of  compulsive  in- 
sanity ;  but  according  to  Kraepelin  they  are  to  be  distin- 
guished from  compulsive  ideas  in  that  they  appear 
suddenly,  are  executed  rapidly  without  the  least  effort 
toward  resistance,  and  are  regarded  as  the  natural  expres- 
sions of  consciousness  at  that  moment.  They  do  not 
appear  gradually,  but  are  instantaneous,  simulating  an 
epileptic  equivalent  except  that  there  is  no  clouding  of 
consciou.sness.  These  impulses  appear  without  cause, 
are  motiveless,  and  perpetrated  against  the  ideas  and 
wishes  of  the  ijatient.  In  compidsive  insanity  the  pa- 
tient recognizes  beforehand  the  morbiditj-  of  the  act  and 
has  a  chance  to  resist  it,  while  a  feeling  of  anxiety  ac- 
companies the  act  whose  ]ierformiince  brings  a  sense  of 
relief.  In  impulsive  insanity  the  act  is  not  accompanied 
by  a  feeling  of  relief,  but  rather  by  a  feeling  of  great  re- 
morse. Morbid  impulses  occasionally  appear  in  nonnal 
life,  when  they  are  usually  of  a  verv  simple  type  and  oc- 
casion no  anxiety  to  the  patient;  but  when  they  recur 
constantly,  involve  the  environment  and  interfere  with 
employment,  thej'  indicate  a  morbid  condition  of  the 
mental  life. 

Jlorbid  impulses  may  assume  almost  any  character, 
varying  from  an  impulse  to  touch  a  certain  tree  to  an 
impulse  to  commit  murder.  However,  in  individual 
cases  the  impulses  are  usuallj'  of  a  specific  character. 
This  tendenc}'  to  involve  only  some  one  action  has  given 
rise  to  several  different  forms  of  impulsive  insanity,  such 
as  the  impulse  to  burn  things  (pyroraania).  The  best 
known  fonns  of  impulsive  insanity  besides  pjTOmania 
are;  the  impulse  to  steal  (kleptomania),  the  impulse  to 
drink  (dipsomania),  the  impulse  to  commit  suicide  (sui- 
cidal mania),  and  the  impulse  to  kill  (homicidal  mania). 

P^-romauia  occurs  mostly  in  women,  particularly  dur- 
ing the  age  of  puberty,  for  which  reason  it  has  been  sug- 
gested that  it  may  depend  upon  an  irregular  development 
of  the  sexual  functions.  A  tendency  to  irascibility  and 
moroseness  in  the  ])atients  has  Iseen  noted.  Cases  of  true 
pyromania  are  rare. 

Kleptomania  also  occiirs  most  frequently  among  wo- 
men, particidarly  during  pubei'ty  and  the  climacterium. 
It  is  a  notable  fact  that  the  stolen  articles  are  often  use- 
less to  the  patient,  or  qviite  insignificant  and  sometimes 
some  one  article  is  accunudated  in  large  cpiautities. 
Hammond  reports  that  a  iiatient  suffering  from  klepto- 
mania came  to  him  for  consultation,  and  during  her  visit 
stole  several  books,  which  she  returned  several  days  later 
■with  an  excuse  for  her  act. 

In  dipsomania,  which  according  to  Kraepelin  shotild  be 


regarded  as  an  epileptic  state,  there  arises,  after  a  few 
days  of  insomnia,  anorexia,  etc.,  an  irresistible  impulse 
to  drink  and  indulge  in  other  excesses.  In  spite  of  their 
lucidit}',  the  patients  drop  ever_ything  in  a  "mad  rush" 
for  drink,  which  is  unsatiated  until  all  money  is  gone  and 
even  clothes  from  their  backs  are  sold  to  obtain  liquor. 
Not  alone  alcohol,  but  anything  strong  and  intoxicating: 
is  imbibed,  even  to  drugs  and  poisons.  These  attacks, 
which  rareh*  last  over  a  couple  of  weeks,  are  followei.l  by 
a  short  depression  and  a  feeling  of  remorse.  Tiiey  occur 
only  at  irregular  intervals  and  between  the  attacks  the 
patients  are  not  only  temperate  but  may  even  display  au 
extreme  distaste  for  liquors. 

Homicidal  mania  and  suicidal  mania  differ  from  the  oth- 
er forms  in  that  both  often  exist  in  the  same  individual- 
Suicidal  mania,  in  which  the  impulse  is  sudden  and  uu- 
jiremeditated,  must  not  be  confounded  with  the  attemptK 
to  take  one's  life  as  the  rc-svdt  of  sorrow  or  misfortune 
arid  after  a  more  or  less  logical  course  of  reasoning.  The 
act  ma_y  be  traced  to  tlie  sight  or  the  description  of  a  sui- 
cide. The  hereditarj-  transmission  of  suicidal  impulses  is 
not  uncommon.  It  is  not  at  all  tuiusual  that  one  of  tlie 
parents  of  the  patient  should  have  similar  impulses  and 
even  at  the  same  time  of  life.  Several  cases  have  been 
reported  in  Tvhich  whole  families  have  been  afflicted. 

In  homicidal  mania  there  is  an  irresistible  impulse  to 
kill  some  one  without  motive.  Fortnnateh'  such  impulses 
are  rare.  According  to  the  views  of  some  writers  they 
never  exist  independentl}-  of  a  psychosis,  in  which  there 
are  other  evidences  of  insanity,  but  that  they  really  df> 
lias  been  established  beyond  a  doubt  by  Hammond  and 
otliers.  Sometimes  these  impulses  arise  at  the  sight  of  a 
weapon  or  a  heljiless  creature,  probably  the  perpetrators 
of  the  Whitehall  and  similar  crimes  were  individuals  suf- 
fering from  such  morbid  impulses. 

These  impulses  which  occur  in  impulsive  insanitj- 
should  not  be  confounded  with  those  accompanying- 
compulsive  ideas  in  -n-liich  the  patient,  realizing  the 
enormity  of  the  crime,  struggles  to  overcome  the  impulse, 
rushes  away  from  his  victim,  or  throws  aside  the  weapon. 
A  case  of  this  sort  is  reported  b}' Hammond,  in  which  the 
patient  for  months  had  the  compidsive  idea  to  stab  his 
niece  with  a  pitchfork,  which  at  first  he  w-as  able  to 
overcome.  It.  however,  continued  to  appear,  and  each 
time  he  approached  nearer  and  neaier  his  object  until  he 
felt  that  he  could  no  longer  resist  and  so  hurried  away 
to  the  physician  for  aid.  Such  impulses  are  often  associ- 
ated with  sexual  impulses,  indeed  they  seem  to  bear  a 
close  relation  to  those  morbid  sexual  impulses  which  im- 
pel patients  to  snip  women's  hair,  slash  dresses,  steal 
women's  apparel,  etc. 

According  to  many,  impulsive  insanity  should  also  in- 
clude the  morbi<l  sexual  impulses  called  masochism,  sad- 
ism, and  fetischism,  which  have  been  so  thoroughly 
studied  by  Krafft-Ebing  and  Schrenk-Notzing,  but  which 
the  author  is  unable  to  discuss  here  because  of  limited 
space. 

The  intellect  of  the  patients  is  usually  rmimpaired,  and 
may  even  be  above  the  average,  but  a  few  cases  are  ac- 
companied by  some  mental  defect.  The  patients  usually 
express  a  keen  insight  into  their  deplorable  condition  and 
often  w-arn  those  about  them  of  their  weakness.  There 
are  often  defects  in  other  fields  of  the  psychic  life  indic- 
ative of  degenerac}-,  such  as  neuroses,  hj'sterical  symp- 
toms, etc. 

The  symptoms  of  the  disease  appear  mo.stly  during 
puberty  and  the  climacterium,  at  which  times  there  is 
usually  diminished  po-wer  of  resistance,  both  mental  and 
physical.  Occasionally  periodicity  is  noticed.  Marked 
improvement  often  accompanies  the  development  of  man- 
hood and  the  establishment  of  a  stable  jiersoualit)'. 

The  treatment  of  compulsive  and  impulsive  insanities 
is  limited  to  physical  and  mental  training  and  to  sugges- 
tion. During  development,  if  any  of  the  milder  symp- 
toms of  degeneracy  become  ajiparent,  careful  attention 
should  be  paid  to  physical  training.  Later  the  individual 
symptoms  should  be  combated  by  patient  and  persistent 
training  with  a   view  toward   strengthening  self-confi- 
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dence.  Tlie  significance  of  the  illness  shoukl  alwaj-s  be 
made  clear  to  the  patients  and  they  should  be  impressed 
■with  the  fact  that  they  will  overcome  it  more  by  ab- 
straction and  diversion  than  by  the  exercise  of  will 
power.  The  symptoms  always  "tend  to  become  aggra- 
vated during  periods  of  physical  ill-health,  accompanied 
by  debilitv,  ana^nia,  etc.  At  such  times  improvement 
follows  the  use  of  iron,  phosphates,  arsenic,  strychnine, 
or  other  alteratives.  Removal  from  home  environment 
to  hospital  surroundiuifs  with  its  strict  regimen  often 
ameliorates  the  symjitoms.  Massage  and  electricity  are 
useful  adjuvants  in  improving  the  physical  and  mental 
tone.  The  value  of  suggestion  and  hypnotism  is  ques- 
tioned by  some  who  hold  that  the  disease  is  absolutely 
incurable.  There  is,  however,  no  doubt  that  suggestion 
is  of  value  in  those  cases  occurring  in  acquired  neuras- 
thenia or  during  convalescence  from  acute  diseases  in 
which  degeneracy  is  not  so  prominent  a  factor.  Finally, 
the  patients  must  be  warned  against  the  use  of  alcohol,  to 
which  they  seem  to  be  especially  susceptible. 

CoNTiiARY  Sexual  Instincts.— This  form  of  the  in- 
sanity of  degeneracy,  wliich  received  its  name  from 
AVestphal  and  .since  has  been  exhaustively  described  by 
Krafft-Ebing.  Moll,  and  Schrenk-Notzing,  is  charac- 
terized by  the  exiiibition  of  sexual  feelings  by  persons 
of  the  same  sex  for  each  other  and  an  indifference  or  an 
absence  of  sexual  feelings  toward  the  opposite  sex. 

This  morbid  condition  is  not  frequently  encountered, 
although  the  patients  them.selves  assert  that  it  is  by  no 
means "vuKommon.  Ulrichs  in  his  own  morbid  experi- 
ence claims  to  have  eucoimtered  two  hundred  cases,  while 
one  of  KralTt-Ebing's  patients  states  that  he  knew  of  one 
hundred  and  twenty  individuals  iu  a  town  of  thirty  thou- 
sand population,  and  eighteen  and  eight  in  towns  respec- 
tively of  seven  thousand  and  two  thousand  three  him- 
dred.  It  is  more  prevalent  among  theatiical  people, 
es]iecially  women  comedians,  ladies'  tailors,  and  decora- 
tors. While  KraiTt-Ebing  claims  that  this  peculiar  per- 
version of  the  sexual  impulse  is  congenital,  it  is  more 
]irobable  that  the  characteristic  tendency  only  is  heredi- 
tary. 

According  to  Krafft-Ebing  the  disease  occurs  in  one  of 
t  wo  forms,  the  acquired  or  tlie  congenital,  each  of  which 
differs  somewhat  in  mode  of  onset,  character  of  symp- 
toms, and  prognosis.  In  the  acquired  form  patients  early 
develop  mai'ked  sexual  feelings,  which  at  first  are  purely 
hetero-sexual.  Later,  either  spontaneously  or  as  there- 
suit  of  some  accidental  injurious  influence,  especially 
masturbation,  homosexual  feelings  appear.  These  are 
usually  recognized  by  the  patient  as  morbid  and  an  effort 
is  made  to  suppress  them.  In  the  mildest  form  there  may 
be  a  simple  reversiil  of  sexual  feelings,  which,  however, 
lemain  characteristic  of  the  sex  of  the  patient.  If  this 
condition  is  permitted  to  develop  a  permanent  transfor- 
mation of  the  psychic  personality  results,  in  which  the 
feelings  change  to  those  of  the  opposite  sex  ;  i.e.,  the  man 
has  the  sexual  feelings  characteristic  of  the  female  sex 
and  during  sexual  intercourse  desires  only  to  be  the  pas- 
sive agent.  The  change  may  go  still  further  when  even 
the  physique  becomes  characteristically  feminine ;  and 
finally  in  a  few  cases  the  patient  may  come  to  believe 
himself  one  of  theojiposite  sex,  exhibiting  a  change  of 
personality  similar  to  that  encr)untered  in  paranoia. 

In  congenital  homosexuality,  on  the  other  hand,  the 
perversion  of  the  sexual  instinct  exists  from  the  first.  In 
tlie  mildest  type,  psychic  hermaphroditism,  there  aie 
alongside  of  the  homosexual  feelings  natural  sexual  feel- 
ings for  the  opposite  .sex,  but  these  are  much  weaker  and 
are  manifested  only  jieriodieally.  As  in  the  acquired 
homosexuality  the  contrary  sexual  instincts  may  involve 
only  the  sexual  life,  not  affecting  the  personality  of  the 
individual. 

In  the  more  marked  cases,  called  "timings,"  there  ex- 
ists a  tf)tal  absence  of  feeling  toward  and  even  an  abhor- 
rence for  the  opposite  .sex,  and  there  is  a  change  of 
personality  similar  to  that  occurring  iu  the  acquired 
forms.  Close  attachment  usually  arises  between  the  pa- 
tient and  some  one  of  the  same  sex.  which  develoiis  into 


a  passionate  friendship  with  an  extravagant  display  of 
affection,  kisses,  embraces,  etc.,  letter  writing,  gifts, 
flowers,  and  exhibitions  of  jealous)',  sometimes  even 
leading  to  masturbation  or  other  forms  of  sexual  perver- 
sion. Such  relations  may  be  maintained  for  years,  al- 
though changes  of  affection  are  more  usual.  Both  indi- 
viduals are  usually  homosexual.  In  some  instances  the 
patient  is  attracted  by  the  mental  or  physical  superiority 
of  the  other  individual.  The  question  of  social  inequal- 
ity is  usually  disregarded  and  many  are  attracted  by 
machinists  and  especially  by  soldiers. 

All  these  patients  experience  pleasurable  sexual  feel- 
ings only  toward  their  own  sex.  It  usually  begins  with 
a  mere  perversion  of  the  sexual  feelings:  patients  feel  an 
inclination  toward  individuals  of  the  same  sex,  are  at- 
tracted by  persons  of  fine  physique,  desire  to  be  in  their 
presence,  and  exjiericnce  a  jdeasurable  feeling  if  allowed 
to  touch  them.  Such  feelings  may  exist  a  long  time  be- 
fore perverted  sexiud  indulgence  begins.  This  may  oc- 
cur as  the  result  of  seduction.  At  this  time  masturbation 
is  often  present.  Normal  heterosexual  intercourse,  ex- 
cept in  the  cases  of  ps.ychic  hermaphroditism,  becomes 
distasteful,  difficult,  and  finally  impossible.  There  are, 
however,  many  patients,  especiall)'  among  the  acquired 
cases,  who,  inspired  by  the  desire  for  a  family,  marrj'  and 
successfully  perform  marital  relations,  although  with 
difficulty.  Such  patients  succeed  in  sexual  intercourse 
only  by  the  aid  of  imagination,  perhaps  picturing  them- 
selves in  the  embrace  of  some  one  of  their  own  sex. 

There  are  often  present  other  evidences  of  degeneracy, 
such  as  an  increased  sense  of  fatigue  and  lack  of  perse- 
verance with  mental  work,  or  neurasthenia,  hj'steria,  or 
epileptoid  states.  The  imaginative  powers  of  the  patients 
are  usually  increased  and  there  is  often  a  marked  tendency 
to  dream.  The  intellect  is  unimpaired  except  in  a  few 
cases.  On  the  other  hand,  many  patients  are  gifted,  but 
always  show  a  keen  sen.se  of  ajipreciation  of  their  own 
abilities.  Emotionally,  the  patients  are  apt  to  be  sensi- 
tive, irritalile,  moody,  and  impressionable,  often  tinnd 
and  given  to  passionate  outbursts. 

The  conduct  of  these  patients  is  characteristic.  The 
men  are  effeminate,  vain,  unstable,  distractible,  careless, 
and  untrustworthy.  When  the  sexual  tendencies  are 
.very  pronounced,  there  may  be  a  distinct  change  of  per- 
sonalitj' ;  thej'  are  effeminate  in  manner,  gait,  and  counte- 
nance; are  coquettish,  idtra-particular  in  their  attire,  try 
to  be  iu  fashion,  wear  flowers,  use  cosmetics,  and  arrange 
their  rooms  like  a  woman's  boudoir.  Some  like  to  do 
needlework,  others  dress  iu  women's  attire,  padding  hips 
and  breasts  and  affecting  a  falsetto  voice.  In  extreme 
cases  phj'sical  stigmata  may  accompany  the  condition ; 
such  as,  an  absence  of  beard,  fendnine  voice,  soft  white 
skin,  and  well-developed  mamma;.  The  ^vjmen  show  a 
tendency  to  grow  beards,  possess  deep  voices,  and  in  con- 
duct affect  in  every  possible  way  mannish  traits. 

Contrary  sexual  instincts  should  not  be  confounded 
with  the  homosexuality  as  )iractised  among  jirisoners, 
soldiers,  and  sailors  who  are  deprived  of  the  opportimity 
of  enjoying  normal  sexual  intercoiu'se,  but  who  always 
return  to  normal  sexual  relations  upon  regaining  free- 
dom, etc. 

The  treatment  is  more  hopeful  in  acquired  homosexual- 
itj',  in  which  masturbation  plaj'S  such  an  important  part. 
Here,  besides  attempting  to  impiiive  the  general  nervous 
condition,  and  the  establishment  of  a  routine  in  the  phj'si- 
cal  and  mental  life,  an  effort  should  be  made  to  dispel  the 
homosexual  feelings  and  impulses  b}'  means  of  hypnotic 
suggestion.  This  is  first  directed  against  the  increased 
sexual  excitability  and  masturbation,  next  against  the 
insensibility  of  the  patient  toward  his  own  sex,  and  a 
tendency  to  heterosexual  intercourse.  The  hypnotic  in- 
fluence is  acquired  slowly.  Among  the  congenital  cases 
there  is  hope  of  recovery  only  when  there  is  psychic 
hermaphroditism,  as  some  normal  sexual  desires  still  re- 
main. Only  a  few  cases  of  recovery  have  been  reported 
among  timings.  Schrenk-Notzing  lays  great  stress  on 
regular  and  natural  intercourse,  but  excessive  coitus 
should  be  avoided. 
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Insanity, 
Insanity. 


FoLiE-A-DErx. — Foliea-deux  is  a  broad  term  which 
lias  bt-fii  applii'd  to  the  oceurreuce  of  a  mental  disturb- 
ance in  two  or  more  individuals  who  have  been  inti- 
mately associated  with  each  other. 

The  difference  of  opinion  among  alienists  as  to  what 
true  folie-il-deux  constitutes  has  led  to  considerable  con- 
tention, and  even  yet  there  is  no  uniformity  of  opinion. 

Folie-a-deux  was  first  alluded  to  by  Baillarger,  but  its 
first  accurate  description  was  due  to  Laseque  and  Falret 
<1877),  who  stated  that  delusional  ideas  of  one  person 
might  be  transferred  to  another,  sane  individual,  but  it 
was  necessary  that  the  two  should  have  been  intimately 
associated  and  free  from  counterbalancing  intlueuces,  and 
that  the  delusional  ideas  should  present  some  degree  of 
probability  in  order  that  they  be  accepted.  They  also 
noticed  that  the  psychosis  in  the  second  individual  did 
not  run  a  typical  course,  but  tended  to  disappear  as  soon 
as  the  two"  were  separated.  These  characteristics  still 
form  the  essential  features  In  one  of  the  three  accepted 
forms  of  folie-a-deux,  which  is  called  Imposed  insanity 
of  the  Laseque-Falret  type. 

In  IwyO  Regis  called  attention  to  another  form  of  folie- 
a-deux,  simultaneous  insanity,  in  which  an  identical 
psychosis,  characterized  usually  by  depression,  with  de- 
lusions of  persecution,  appeared  simultaneously  in  two 
morbidly  predisposed  individuals.  It  was  also  necessary 
that  the"  two  persons  shoidd  have  been  in  intimate  and 
persistent  contact  with  each  other,  and  that  the  psycho- 
sis appear  directly  following  accidental  causes,  usually 
of  a  depressive  nature.  The  absence  of  evidence  of  men- 
tal contagion  in  the  transmission  of  the  psychosis  from 
one  person  to  the  other  in  this  form  deterred  many  from 
accepting  it  as  a  form  of  folie-adeux.  The  appearance 
of  the  jisychosis  either  sinudtaneously,  or  almost  so,  in 
twins,  des"cribed  by  Ball  (1884)  and  called  folic  gemellaire, 
has  also  been  considered  a  form  of  simultaneous  insanity. 
In  this  form  the  possibility  of  contagion  is  even  more  re- 
mote, as  the  patients  may  be  at  a  distance  from  each  other 
at  the  time  of  the  onset  of  the  psychosis. 

Still  a  third  form  was  indicated" by  Maradon  de  Slontyel 
(1881),  called  communicated  insanity.  In  this  form,  which 
differs  fi'om  the  type  of  Laseque  and  Falret  by  the  evi- 
dence of  mi'ntal  contagion,  the  second  individual  accepts 
the  delusional  ideas  of  the  first  only  after  prolonged  re- 
sistance, and  the  psychosis  persists  in  the  second  even 
after  the  two  have  been  separated.  Schoenfeld  (1894) 
would  still  further  limit  communicated  insanity,  under 
the  name  of  induced  insjinity,  using  the  term  only  in 
those  cases  in  which  the  psychosis  in  the  first  individual 
is  not  only  the  specific  cause  of  the  psychosis  in  the  sec- 
ond, but  the  psychosis  in  the  second  should  continue  to 
develop  independently,  present  a  typical  disease  picture, 
even  after  the  two  individuals  have  been  separated. 

The  term  folie-a-deux  is  still  in  general  use,  being  ap- 
plied in  a  broad  sense  to  these  three  different  groups  of 
cases;  namely,  the  Imposed  insanity  of  Laseque  and 
Falret,  simultaneous  insanity  of  Regis,  and  coniinuni- 
cated  or  induced  insanity.  To  some  authors  the  first  and 
third  groups  seem  to  differ  only  in  the  degree  of  the  in- 
tensity of  the  transmission.  In  imposed  insanity,  the  pa- 
tient upon  whom  the  insanity  is  imposed  offers  but  little 
resistance  to  the  ideas  presented  by  the  patient  originally 
insane,  and  it  frequently  happens  that  the  morbid  influ- 
ence does  not  progress  even  far  enough  to  render  the  sec- 
ond person  really  insane.  In  communicated  insanity  the 
second  patient  offers  much  resistance  and  does  not  really 
succumb  until  after  a  long  struggle.  Here,  furthermore, 
the  transniissidn  progresses  so  far  that  the  alienation  is 
complete  and  the  patient  continues  to  evolve  a  typical 
psychosis.  It  is  for  this  reason  that  these  two  types  are 
here  considered  under  one  heading. 

In  simidtaneons  insanity,  in  which  the  psychosis  ap- 
pears simultaneously  in  two  or  more  individuals,  the  im- 
portant etiological  factor  is  a  morbid  hereditary  predis- 
position in  each  patient.  It  is  also  absolutely  essential 
that  the  patients  should  have  been  intimately  associated 
with  each  other  before  the  onset  of  the  attack,  living  the 
same  sort  of  life,  often  in  seclusion,  deprived  of  healthful 


external  influences,  and  sharing  the  same  hopes  and  fears. 
The  immediate  cause  for  the  outbreak  is  usually  an  emo- 
tional shock,  deprivation,  or  intoxication. 

There  is  no  form  of  psychosis  characteristic  of  simul- 
taneous insanity,  although  as  Regis  pointed  out  the 
symptoms  are  more  often  those  of  depression  with  delu- 
sions of  i^ersecution.  Several  published  cases  have  pre- 
sented the  clinical  picture  of  manic-depressive  insanity, 
some  of  exhaustion  psychoses,  and  many  of  dementia 
prajcox.  In  the  author's  own  experience  forms  of  de- 
mentia pweco.x  have  predominated.  It  is  not  absolutely 
essential  that  both  cases  should  present  the  same  psycho- 
sis. A  recent  case  came  to  the  author's  attention  in 
which  three  members  of  the  family  were  afflicted;  two 
presented  the  manic-depressive  type  and  the  third  the 
picture  of  dementia  prsecox.  It  sometimes  happens  that 
one  of  the  two  patients  acts  as  a  leader,  whose  edicts  the 
other  obeys  implicitly. 

The  prognosis  in  this  form  of  folie-a-deux  is  much 
better  than  in  the  others.  Usually  one  member  recovers, 
and  often  both  do.  The  prospect  of  recovery  depends 
somewliat  upon  the  jiromptness  with  wliich  treatment  is 
instituted  after  the  onset  of  the  psychosis. 

The  most  important  indii-ation  in  treatment  is  the  com- 
plete separation  of  the  two  patients.  Beyond  this  the 
treatment  is  only  that  indicated  for  the  type  of  psychosis 
from  which  they  are  suffering. 

The  pheniimena  attending  the  occurrence  of  fplie 
gemellaire  differ  in  no  essential  particular  from  that  oc- 
curring in  simultaneous  insanity,  except  that  it  is  not 
necessary  for  the  two  persons  to  have  been  intimately 
associated.  This  form  is  of  infrequent  occurrence;  Son- 
khanoff  (1900)  reports  b>it  twenty-nine  cases  in  literature. 

In  imijosed  and  communicated  insanities  the  psychosis 
of  the  first  individual  is  transmitted  only  after  greater  or 
less  resistance  on  the  part  of  the  second  individual,  usu- 
ally involving  considerable  time,  during  which  the  two 
are  closely  associated  with  each  other.  In  the  former  the 
transmission  is  so  incomplete  that  the  second  indi\idual 
does  not  develop  a  typical  psychosis,  the  delusional  ideas 
rapidly  disappearing  after  the  separation  of  the  two  in- 
dividuals, while  in  tlie  latter  the  second  person  continues 
evim  after  separation  to  develop  atypical  psychosis  inde- 
jjendently  of  the  first. 

In  these  forms  of  folie-a-deux,  according  to  Knjener, 
who  collected  one  hundred  and  forty-six  cases,  morbid 
predisposition  is  no  more  essential  than  in  other  forms  of 
insanity.  The  French  maintain  a  different  view.  Here 
also  it  is  quite  essential  that  there  be  a  prolonged  and  ab- 
solute intimacy  between  the  two  subjects,  and  the  ab- 
sence of  all  external  relations  capable  of  counterbalancing 
the  morbid  conditions.  The  patients  have  the  same  mode 
of  existence  and  partake  of  the  same  interests.  Other 
favorable  factors  are  blood  relationship  and  an  intellec- 
tual or  moral  siiperiority  of  the  original  over  the  second 
individual.  Furthermore,  it  is  necessary  lliat  the  delu- 
sional ideas  should  have  some  degree  of  jilausiliility  or 
should  beat  least  within  the  range  of  possibility  in  order 
that  they  be  accepted  by  the  second  person. 

The  form  of  psychosis  characteristic  of  these  types  of 
folie-!\-deux  is  usually  paranoia.  The  permanency  of 
the  delusions  with  a  tendency  toward  systematization  and 
the  absence  of  any  clouding  of  consciousness  or  mental 
reduction,  makes  this  form  of  mental  disease  most  suit- 
able for  transmission  from  one  individual  to  another. 
The  delusions  of  a  paranoiac  are  also  apt  to  be  more 
plausible. 

The  prognosis  is  more  favorable  in  imposed  insanity, 
in  which  the  second  individual  usually  recovers  after 
separation.  In  communicated  insanity,  on  the  other 
hand,  the  prognosis,  in  accord  with  that  of  paranoia,  is 
very  unfavorable.  In  view  of  the  fact  that  one  has  no 
means  of  differentiating  the  two  forms,  imposed  and 
communicated  insanity,  except  by  the  outcome,  the 
prognosis  cannot  be  made  until  the  patients  have  been 
separated  for  some  time.  As  in  the  other  form  of  folie- 
a-deux  the  only  specific  indication  in  treatment  is  imme- 
diate and  permanent  separation. 
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>IoBAi-  Imbecility  (Morn!  InfiDn'ti/). — The  tenii 
"moral  insanity"  first  described  by  Pritcliard  in  183o  as 
"a  morbid  perversion  of  tlie  feelings,  affeetionsixud  active 
poAvers,  -without  any  illusion  of  enoueous  conviction 
impressed  upon  the  understanding;  it  sometimes  coexists 
witli  an  apjiarenlly  unimpaired  state  of  the  intellectual 
faculties."  has  in  "nteent  years  fallen  into  disuse.  For 
many  years  the  term  vas  a  bone  of  contention  among 
alienists  and  especially  jurists,  but  the  difference  of 
opinion  did  not  refer  so  much  to  the  existence  of  the 
clinical  picture  as  it  did  to  5\hether  it  should  be  re- 
garded as  a  form  of  genuine  mental  disease,  as  a  stage  in 
some  form  <if  insanity,  or  simply  a  defect  in  mental  de- 
velopment. The  latter  view  is  "now  generally  accepted, 
and  under  the  name  of  moral  imbecility  are  grouped 
those  cases  in  which  individuals  from  youth  up  have  al- 
ways displayed  a  lack  of  develojiment  of  the  moral  na- 
ture, while  the  perceptive  and  reasoning  facultiesare  but 
little  impaired. 

Some  authors  still  believe  in  the  occurrence  of  moral 
insanity  in  individuals  who  have  previously  been  free 
from  aiiy  moral  defect.  They  maintain  that  it  is  possi- 
ble for  individuals  who  up  to  a  certain  time  have  not 
given  any  evidence  of  moral  or  intellectual  impairment, 
to  lose  tlieir  moral  sense  independently  of  either  mental 
depression  or  exaltation,  and  in  conseciuence  of  this  dis- 
eased moral  condition  to  speak  and  act  immorally. 
Nevertheless  most  of  these  writers  admit  that  this  condi- 
tion is  of  very  infrequent  occuiTeuce.  Clouston  says  of 
the  many  eases  of  tliis  sort  reported  by  Pritchard  that 
most  of  them  really  belong  to  simple  mania. 

The  disease  usually  appiears  ou  a  defective  hereditary 
basis,  especially  insanity,  a'coholism,  and  ejiilepsy  in  the 
parents.  lu  the  few  cases  of  acqiured  moral  imbecilil.v, 
intra-uterine  disease,  severe  illness  during  infancy,  head 
injury,  shock  or  epilepsy  during  jouth  may  be  the 
prominent  etiological  factors. 

At  a  very  early  age  the  child  presents  a  mai'ked  con- 
trast to  the  other  members  of  the  family.  In  .spite  of  tlie 
fact  that  he  may  ha\"e  been  subjected  to  the  same  moi-al 
and  intellectual  influences,  he  is  nevertheless  morally 
deflcieut,  shows  a  premature  dcjiravit^-,  lies,  steals,  and 
exhibits  cruelty  to^A'ard  playmates  and  animals.  He, 
furthermore,  is  inisusceptible  to  moral  training;  severity 
and  kindness  alike  fail  to  create  natural  moi'al  feelings  or 
to  correct  the  dejiravity.  Shuttleworth,  in  speaking  of 
the  iueflicacy  of  moral  treatment,  recites  his  experience 
with  thi-ee  thildreu,  who  at  times  would  appear  models 
of  propriety,  while  at  others  they  had  all  the  character- 
istics of  little  demons.  AVith  innocent  expression  they 
would  positively  accomplish  the  most  abominable  mis- 
chief, and,  after  meekly  acknowledging  the  error  of  their 
ways,  would  emiihasize  their  apology  by  a  missile  flung 
at  the  bead  of  the  |)ei-son  who  had  attempted  to  bring 
them  to  penitence.  In  some  cases  the  sj'mptoms  appear 
for  the  first  time  in  yo\ith,  as  the  result  of  head  injuiyor 
shock,  or  accompanying  epilepsy. 

Later,  the  natural  afTcction  for  parents  and  relatives, 
as  well  as  nonnal  social  instincts,  fail  to  appear.  The 
sense  of  shame  is  lacking.  Patients  are  unable  to  dis- 
tinguish between  truth  and  falsehood,  and  steal  sys- 
tematically. There  is  an  absolute  moral  insensibility. 
The  sense  of  right  and  justice  is  lacking.  Thej-  mav 
commit  to  memory  and  recite  paiTot-likethe  teii  com- 
mandments or  legal  statutes,  but  these  find  no  response 
in  their  moral  natures.  For  them  laws  are  but  police  in- 
structions, and  their  transgression  simply  a  disobedience 
of  them.  Contact  willi  society  or  individuals  does  not 
lead  to  an  attitude  of  simple  indilTerence  or  negation,  but 
to  anger,  hatied,  and  a  desire  for  revenge.  The  lack  of 
altruistic  feelings  naturally  leads  to  egotism,  which  these 
patients  usually  display  to  a  marked  Vlegree 

The  perceptive  faculty  is  tuiimpaired.  The  patients 
are  logical  in  thought  and  possess  a  good  memorv,  vet 
upon  close  observation  an  intellectual  defect  is  usua'lly 
disceniil)!e  in  some  lield.  They  are  either  unreasonable 
or  impracticable,  unproductive  and  incapable  of  steady 
occupation  or  unusually  impi-essionable.     They  may  dis- 


play considerable  skill  in  efforts  at  concealment,  deceit, 
and  in  devising  excuses,  etc.,  but  their  craftiness  is  not 
adaptable  to  mental  application  or  regular  employment. 
In  some  cases  the  mental  enfeeblemeut  is  quite  apparent. 
The  patients  rarely  comprehend  the  meaning  of  life  or 
the  value  of  material  things,  especially  money,  which 
they  lavish  like  a  child.  There  is  a  complete  absence  of 
insight  into  their  own  immorality.  As  children  these 
patients  become  the  despair  of  tlu.'ir  parents  and  the  ter- 
ror of  the  houseliold,  because  of  Iheir  idleness,  vulgarily, 
and  falsehood  ;  and  in  youth  a  disgrace  to  the  family  be- 
cause of  their  tendency  to  extravagance,  thieving,  and 
vagabondage.  They  never  succeed  in  any  occupation, 
indeed  labor  is  a  burden.  Instead,  they  indulge  in  all 
forms  of  excesses,  especiallv  alcoholic  and  sexual.  The 
appearance  and  manner  are  sometimes  very  deceptive.  It 
has  been  aptlj'  said  that  "  they  may  coudiine  the  most 
innocent,  sometimes  most  engaging  external  ajipeMrance, 
with  an  inner  depth  of  cunning  and  iniquity,  which  must 
be  experienced  to  be  appreciated." 

The  physical  symptoms  characteristic  of  the  disease  are 
those  so  frequenth'  observed  iu  other  forms  of  degener- 
acy; asymmetries,  faulty  articidation,  choreiform  move- 
ments, strabismus,  a  tendency  tc;  epilepsj-,  etc. 

Although  these  defects  continue  to  manifest  themselves 
throughout  life,  the  course  of  the  disease  is  marked  by 
periods  of  exacerbation.  The  processes  accompanying 
puberty  often  bring  the  s^-mptoms  into  more  promi- 
nence. Later  iu  life  alcoholic  and  sexual  excesses  tend  to 
produce  deterioration,  and  ultimately  a  large  number  of 
these  patients  become  inmates  of  penal  or  charitable  in- 
stitutions. Not  infrequently  other  mental  disturbances 
appear  later  iu  life,  especially  manic-depressive  insanity 
and  paranoia. 

The  prognosis  is  hopeless.  In  a  few  cases  in  which 
the  moral  defect  has  developed  during  childhood  or  pu- 
berty iu  connection  with  epilepsj'  or  head  injur\',  the 
symptoms  ma}'  disappear  with  the  removal  of  tlie  causes 
of  these  conditions. 

The  diagnosis  is  a  matter  of  great  importance,  es]ie- 
ciall.y  iu  those  cases  iu  which  the  patients  have  come  in 
conflict  with  the  law.  The  mere  presence  of  moral  defect 
is  not  suflicient,  as  this  may  as  well  be  the  result  of  a  de- 
fective training  as  of  a  defect  in  the  organization  of  the 
brain.  Therefore,  it  is  essential  to  establish  the  existence 
of  a  congenital  defect  froiu  which  these  clinical  symj)- 
toms  have  sprung.  In  establishing  the  jiresence  of  this 
cerebral  anomaly,  we  have  these  important  factors:  a  de- 
fective heredity,  signs  of  degeneracy  in  the  patient,  such 
as  intolerance  for  alcohol  or  a  tendencj'  to  epileptoid  con- 
ditions; and  the  appearance  of  the  first  signs  of  moral 
defect  at  a  time  when  faulty  environment  and  bad  ex- 
ample could  not  be  responsible,  and  often  when  the 
patients  are  enjoj-ing  every  advantage  of  an  excellent 
education.  In  connection  with  this  we  often  have  the 
ab.solute  incorrigibility  and  inaccessibility  to  any  form  of 
correction.  The  presence  of  intellccrtual  impairment,  as 
well  as  emotional  irritabilit}',  add  weight  to  the  diagnosis. 

The  only  hope  for  successful  treatment  is  in  training 
and  education.  Yet,  as  already  indicated,  one  of  the  fun- 
damental symptoms  of  the  disease  is  the  inaccessibility  to 
methods  of  training.  Kerliu  maintained  that  to  educate 
them  only  gave  them  added  power  for  evil,  and  that  they 
shotdd  not  be  allowed  to  prey  upon  society.  Howevei'. 
if  removetl  from  bad  environment  at  an  early  age  into 
institutions  especially  adapted  to  their  care,  where  the.y 
may  be  restrained  and  given  religious  training  for  a 
nmmber  of  years,  a  few  patients  will  improve,  but  the 
vast  majority  of  them  will  return  to  old  vices  as  soon  as 
released. 

If  the  disease  is  acquired  on  the  basis  of  epilepsy  or 
head  injury,  it  may  disappear  with  improvement  of  the 
causes  giving  rise  to  these  conditions.  "These  savages 
in  the  midst  of  culture,"  asKrafft-Ebing  puts  it,  demand 
for  their  own  as  well  as  the  protection  of  society  detention 
in  charital.ile  institutions. 

The  following  is  the  history  of  a  case  of  moral  imbe- 
cility which  came  to  the  author's  attention  five  vears  ago. 
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Insanity^ 
Insanity, 


The  maternal  graudmotlier  of  the  patient  was  insane,  and 
the  maternal  grandfather  had  attempted  suicide.  Her 
develupmeut  holli  mental  ami  phy.sical  ivas  normal 
until  four  j-ears  of  age,  at  -n-hich  time  she  developed  a 
"mean  disposition,  shown  by  hatred  of  her  .younger 
l)r()ther  and  sister,  whom  she  coustantlj-  annoyed  and 
mistreated.  As  she  grew  older  she  never  exhibited  tlie 
natural  affection  for  her  parents;  she  was  never  loving, 
but  always  disobedient  and  deceitful."  In  spite  of  moral 
and  religious  surroundings,  religious  tendencies  never 
a|>peared  and  she  never  could  be  relied  upon  to  tell  the 
truih.  Before  puberty  her  hateful  disposition,  intracta- 
bility, and  a  tendency  to  seek  immoral  associates  com- 
])elled  her  parents  to  send  her  to  a  convent.  Here  at  fif- 
teen years  of  age,  her  unnatural  sexual  desires,  irregular 
conduct,  moral  jjerversity,  and  contaminating  influence 
upon  her  associates  necessitated  her  removal  and  comniil- 
tnent  to  the  hospital.  She  was  a  bright  scholar,  pleasant 
and  vivacious  in  manner,  engaging  in  conversation,  and 
possessing  a  fair  knowledge  of  French  and  music.  Tliese 
qualities,  with  her  industry,  made  her  a  general  favorite 
with  her  associates.  To  a  chance  aceiuaintance  she  might 
appear  a  model  of  propriety,  but  to  those  with  whom  she 
was  close!}-  associated  there  were  many  evidences  of 
moral  depravity.  She  chose  to  associate  most  intimately 
with  those  of  low  moral  tone,  with  whom  she  was  vul- 
gar, at  times  profane  and  even  boisterous.  Her  inti- 
macy with  some  female  nurses  suggested  sexual  perver- 
sion. She  took  every  availaljle  opportunity  to  flirt  or 
converse  with  male  employees,  whose  presence  seemed 
to  tire  her  with  exhilaration.  To  the  physician  she  re- 
cited the  most  preposterous  stories  about  her  sexual  in- 
dulgence and  alcoholic  liabits.  which  were  also  repeated 
with  even  greater  exaggeration  to  her  associates.  She 
fii'quently  wrote  to  friends  and  relatives  letters  tilled 
with  extravagant  and  untruthful  statements.  A  few 
lines  from  a  letter  to  her  former  teacher  in  the  convent" 
offers  a  good  illustration.  "  I  was  going  to  write  you  in 
some  moments  that  I  should  be  in  my  right  senses  to  tell 
you  that  I  had  kept  my  promise,  etc.  .  .  .  Indeed,  I 
iiave  not  forgotten  the  '  Sacred  Heart  I  '  When  I  am  in 
my  right  mind,  and  at  other  tinies,  I  often  imagine  that 
I  am  going  through  the  regular  programme  of  the  day. 
Sometimes  I  rave  in  French  too,  ,  ,  ,  "We  patients  are 
used  to  seeing  each  other  out  of  our  minds  and  we  get 
together  and  talk  very  calmly  over  our  mental  diseases," 
During  menstruation,  winch  was  often  painful,  she  was 
frequently  quite  depressed,  imhapiiy,  and  morose,  and  at 
such  times  would  talk  of  her  future  and  frequently  ex- 
pressed the  wish  that  she  were  dead.  During  the  "three 
years  of  residence  at  the  hospital  she  always  positively 
declared  that  she  had  no  desire  to  be  moral,  and  woulil 
give  herself  up  to  a  life  of  prostitution  when  released. 
Six  months  after  her  discharge,  word  was  received  that 
she  had  left  her  home  and  started  her  immoral  career. 

AUen  B.  Defoalvi-f. 

XXII.  INSANITY  :  PARANOIA.— (Synonyms:  PWww;r 
Vemiii'ktJiiil  ;  (.'hronic  Delusional  Insanity:  Monoma- 
nia :  Reasoning  JIania ;  Progressive  Systematized  Insan- 
ity.) 

Paranoia  is  a  psychosis  of  insidious  onset,  developing 
gradually  on  a  defective  liasis,  and  is  clinicall.v  character- 
ized by  the  progix'ssive  evolution  of  a  permanent  system 
of  persecutory  and  expansive  delusions  (the  latter  gener- 
ally leading  to  a  change  of  personality) ;  retrospective 
falsifications  of  memory  and  hallucinationsat  some  period 
but  without  clouding  of  consciousness,  incoherence,  or 
mental  deterioration  except  in  jiidgment,  which  is  bi- 
as.sed  by  the  delusions.  The  disease  is  a  distinct  entity 
— a  continuous  process  extending  throughout  life,  and 
may  present  remissions  Init  no  intermissions,  although 
the  temporary  apparent  subsidence  of  aggressive  symp- 
toms may  be  mistaken  for  such.  It  is  always  piimary, 
and  tlie  varied  affective  disturl)ances  wliich  have  been 
alleged  as  the  cause  of  a  so-called  "  secondary  paranoia  " 
are  to  be  considered  as  much  a  part  of  the  disease  as  the 
course  and  outcome. 


History. — Paranoia  was  a  term  used  by  the  best  Greek 
writers  to  denote  insanity,  but  apparently  was  first  em- 
ployeil  by  modern  writers  in  1704,  when  Vogel  applied  it 
as  a  collective  name  to  nine  different  forms  of  mental  dis- 
ease. Its  first  application  in  its  modern  sense  is  due  to 
Mendel  (1881).  The  next  most  important  contributions 
to  its  elucidation  come  from  French,  German,  and,  later, 
Italian  observers.  The  term  has  thus  far  found  little  fa- 
vor in  England.  Its  apiilication  by  different  writers  in 
different  lauds  has  shown  wiih.'  variations,  and  the  varie- 
ties have  been  as  numerous,  many  being  based  on  the  age 
at  onset,  the  character  of  the  delu.sions  and  halluciuatious, 
or  some  particular  feature  which  has  led  to  the  forma- 
tion of  a  special  variety.  This  has  causi'd  much  unneces- 
sary confusion,  since  the  term  paranoia  has  thus  been 
made  to  include  psychoses  which  have  no  true  paranoiac 
character,  or  even  symijtoms  which  appear  only  tempo- 
rarily in  them. 

For  a  very  full  and  interesting  account  of  the  evolu- 
tion of  the  disease-picture,  from  the  "partial  insanity" 
of  Boerhaave,  Rush,  and  Kant;  the  "monomanie  iutellec- 
tuelle"  of  Esquirol;  Lasagne's  "ntania  of  persecution"; 
the  "  Verruecktheit "  of  Griesinger,  and  so  on,  see  Mag- 
nan's  lectures  on  "Chronic  Delusional  Insanity,"* 

Etiology. — Cases  of  paranoia  comprise  about  2  per 
cent,  of  admissions  to  hospitals,  although  in  any  one 
year  this  proportion  may  lie  exceeded  or  diminished.  In 
the  last  biennial  period  at  the  Connecticut  Hospital  for 
the  Insane  the  per  cent,  was  6.-14.  all  the  cases  having  re- 
ceived thorough  examination  according  to  Kraepelin's 
classification,  with  demonstration  and  confirmation  at  the 
stail  lueetings.  From  the  beginning,  however.  182  cases 
have  been  admitted — a  percentage  of  1.9.  Kraepeliu 
States  that  more  men  are  affected  than  women,  but  here 
of  the  above  182  cases  only  T(3  were  men.f 

Paranoia  develops  on  a  defective  basis  or  constitutional 
neuropathic  groundwork.  Although  the  degenerative 
significance  of  the  disease  jucture  has  been  doubted,  most 
authors  fully  accept  it.  Berkley  says:  "I  have  never 
seen  a  jiarauoiac,  in  whose  case  a  full  and  complete  history 
could  be  obtained,  that  did  not  have  an  hereditary  his- 
tory of  drunkenness,  family  neuroses,  or  actual  insanity." 
In  most  cases  the  degeneracy  is  hereditary  (abnormal 
chanicter,  ])sychoses,  constitutional  neuroses,  or  di|)SO- 
mauia  in  progenitors);  while  less  often  it  is  the  result  of 
infantile  diseases  of  brain,  defective  development  of  brain 
or  cranium,  etc.  There  may  also  be  a  diminished  power 
of  resistance  in  the  cortical  cells.  Tanzi  and  Riva  found 
heredity  in  77  per  cent,  of  cases,  disturbances  of  devel- 
opment in  9.6  percent.,  while  in  the  remaining  14  per 
cent,  hereditary  influences  were  not  demonstrated,  but 
neither  were  they  excluded. 

The  defective  basis  is  recognized  bj'  peculiar  traits  in 
early  life — moodiness,  dreaminess,  reserve,  sexual  per- 
versions, and  often  by  physical  stigmata.  Some  display 
marked  aptitude  for  special  mental  or  physical  work,  but 
still  more  show  a  certain  incaiiacity  or  lack  of  persever- 
auce. 

The  full  develojiment  of  the  psychosis  usually  occurs 
between  the  ages  of  twenty-five  and  forty,  but  maj"  take 
place  in  youth  or  even  in  advanced  life.  lu  182  cases 
studied  by  the  writer  the  onset  in  77.9  per  cent,  occurred 
between  the  ages  of  twenty  and  fifty,  and  in  37.8  per 
cent,  between  thirty  and  forty.  Alleged  exciting  causes 
are  acute  diseases,  aua?mia.  gastro-intestinal  affections 
with  accompanying  autointoxication,  uterine  diseases, 
puberty,  the  climacteric,  trauma,  excessive  tuental  stress, 
shock,  excesses,  business  reverses,  deprivation,  and  dis- 
appointment. 

Pathology. — No  definite  anatomical  basis,  except  evi- 
dences of  degeneration  or  anomalies  ju  the  brain,  has 
been  demonstmted.  Besides  vascuUir  anomalies,  "skidl 
asymmetry  is  not  infrequent,  and  corres])onding  devia- 
tions from  the  normal  in  the  formation  of  convolutions, 
bridging  of  fissures,  or  an  tuiusual  direction  of  the  sulci, 

*  Amer.  Jour.  Insan..  vols,  1.  and  lii. 

+  At  tlie  Worcester  Hospital  in  ISiOd  there  were  admitted  ~A  cases  of 
paranoic  condiiion,  of  whom  only  24  were  men. 
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are  more  to  be  expected  than  gross  lesions.  Tbe  atypical 
formations  of  the  convolutions  are  the  most  striking  feat- 
ures in  my  autopsies"  (Berkley).  Krafft-Ebing  states 
that  "  the  lack  of  coarse  anatomical  processes  explains  the 
fact  that  the  disease  does  not  advance  to  deterioration, 
or  at  least  leaves  the  formal  mechanism  of  judgment  and 
deduction  uninjured." 

SyMPT0M.\Toi,0GY. — The  principal  feature  is  the  insid- 
ious evolution  of  r,  "stable  system"  of  persecutory  delu- 
sions, often  requiring  years.  "  Candidates  for  paranoia  " 
early  manifest  abnormalities  of  character,  as  reserve,  sus- 
jiicion.  egotism,  unrestrained  imagination,  or  instability, 
and  are  often  considered  "  peculiar."  JIany  present  stig- 
mata of  degeneration.  On  this  premorbid  personality 
appear  distorted  perceptions,  falsified  impressions  of  the 
external  world,  exaggeration  of  trifles,  vague  suspicions, 
and  distrust. 

DdusioHS. — The  transition  to  completely  developed  de- 
lusions is  slow.  Jokes,  smiles,  newspaper  items,  ser- 
mons, or  plays  contain  hostile  references.  Everything 
seems  altered ;  things  are  misplaced.  Patients  begin  to 
review  their  past  life  in  the  light  of  present  troubles. 
They  may  experience  unpleasant  bodily  sensations  which 
are  correlated  with  their  false  ideas,  and  brood  over  these 
until  their  number  and  intensity  increase,  and  vague  sus- 
picions of  an  intentional  persecution  become  absolute 
certainty.  People  watch  them,  and  the  most  innocent 
actions  are  construed  into  evidences  of  persecution. 

A  real  wrong  may  form  the  premise  of  false  interpreta- 
tions, which  contradict  rational  experience.  Eventually 
the  delusions  become  fixed  and  dominate  the  entire  psj-- 
chic  life.  Their  content  corresponds  to  the  endowment, 
attainments,  and  social  position  of  the  patients.  Some 
are  controlled  by  witches,  others  possessed,  molested  for 
their  religion,  political  influence,  or  high  station ;  they 
are  poisoned,  tortured,  driven  from  business,  etc.  The 
causes  assigned  are  as  varied  as  tlie  delusions,  but.  what- 
ever their  nature,  all  are  eventually  combined  into  a  per- 
fect mosaic,  which  neither  argument  nor  opposition  can 
destroy. 

AVith  the  transition  from  vague  suspicions  to  "  subjec- 
tive analj' sis  "  (Regis)  the  soil  is  prepared  for  the  advent 
of  expansive  ideas  and  a  resultant  change  of  personality, 
the  seed  germinating  with  an  attempt  at  "explanation." 
Systematization  and  explanation  weave  events  of  the  en- 
vironment into  the  delusions,  aided  by  hallucinations  and 
retrospective  falsificatiousof  their  previous  life.  Patients 
now  seek  to  establish  a  cause  for  their  jjersecutions. 
■\Vh3-  are  they  abused  and  tortured,  their  plans  thwarted, 
their  business  ruined,  their  health  and  even  life  endan- 
gered? Are  they  different  from  others,  chosen  of  God. 
of  exalted  lineage,  destined  for  lofty  station?  Their  ene- 
mies must  have  some  object.  Insignificant  occurrences 
of  earlier  life  are  magnified  and  brought  into  logical  re- 
lation to  their  present  condition.  In  one  patient  typhoid 
delirium  foreboded  a  new  liirth  as  the  "Immaculate  Con- 
ce|jt. "  Whisperings  in  adjoining  rooms,  mysterious  dis- 
guised visitors,  and  casual  resemblances  led  a  man  to 
believe  himself  the  son  of  Napoleon  Second  and  to  assume 
the  name  of  Eagle.  To  some,  future  greatness  was  fore- 
boded by  events  ajiparently  trivial,  but  whose  real  im- 
IKirtanee  slio\ild  have  been  recognized  at  the  time,  when 
they  might  have  assumed  their  proper  rank  and  thwarted 
the  machinations  of  their  enemies.  Patients  consider 
themselves  president,  commander-in-chief,  statesmen, 
saints,  millionaires,  inventors,  poets,  prophets,  or  at  any 
rate  vastly  superior  to  their  acquaintances  and  exalted 
above  them. 

Iliilliici/i'ilions. — These  are  always  jiresent  at  some 
time,  l)ut  not  always  numerous  or  prominent.  Auditory 
hallucinations  are  the  most  conmion.  At  first  there  are 
only  imlelinite  noises,  which  arc  gradually  resolved  into 
distinct  voices.  The.se  may  be  heard  in" one  ear  only, 
sometimes  in  both,  and  sometimes  only  "  inwardly. "  Tlie 
language  is  generally  indigenous,  but'in  cultured"  jiatients 
foreign  or  dead  languages  may  appear.  There  may  be 
one  or  many  voices,  which  may  or  may  not  be  recognized 
(God,  the  Virgin  .Mary,  Chris't,  saints,  devils,  relatives, 


strangers,  male  or  female,  "  the  man  with  the  mournful 
voice,"  etc.).  The  words  may  be  denunciatory,  threat- 
ening, taunting,  reviling,  profane,  and  obscene,  or  encour- 
aging, consoling,  and  calming.  People  are  overheard 
plotting  all  sorts  of  ciimes  and  violence,  even  to  sexual 
attacks,  poisoning,  or  nmrder,  and  often  give  the  patient 
no  rest.  Or  the  Almighty  may  cheer  them  with  promises 
of  final  victory,  boundless  power  and  wealth,  exalted 
station,  etc.  The  content  corresponds  to  the  character 
and  endowment  of  the  individual,  and  the  varieties  are 
too  numerous  to  describe.  The  hallucinations  intensify 
the  delusions,  and  both  react  not  only  to  each  other,  but 
also  to  new  interpretations  of  current  events. 

Hallucinations  of  general  feeling,  taste,  smell,  and  sight 
follow  auditory  hallucinations  in  order  of  frequency. 
Patients  may  express  all  sorts  of  perverted,  unpleasant, 
and  painful  sensations,  from  "electricity,  magnetism, 
vibrations,  acid  sprays,  bullets,  knives,  poisonous  pow- 
ders, etc."  Taste  may  be  perverted;  there  is  poison  in 
the  food,  arsenic  in  the  coffee.  Some  paranoiacs  always 
prepare  their  own  food,  and  will  not  drink  except  from 
a  common  supply.  Others  smell  poisonous  or  noxious 
vapors,  chloroform,  faecal  odors.  The  rarity  of  visual 
halluciations  is  fortunate,  as  it  diminishes  the  probability 
of  assaults.  In  a  few  cases  inuumerable  hallucinations 
may  persist  for  many  years.  One  of  my  patients,  a  re- 
fined and  culti\'ated  woman,  has  been  troubled  for  twen- 
ty-five years  by  auditor}-  anil  olfactory  hallucinations, 
without  perceptible  deterioration. 

Tntiii  oj  Thought. — This  is  well  ordered,  and  educated 
patients  in  particidar  display  great  acumen  in  their  ar- 
g)iments,  appeals  for  redress,  statements,  and  letters. 
Their  premises  may  be  real  or  imaginary,  but  in  either 
case  the  resultant  deductions  are  perfectly  coherent,  al- 
though a  morbid  transformation  of  constantly  surging 
jjercepts  and  concepts  essentially  influences  their  elabora- 
tion. What  Professor  Dodge,  of  Wesleyan,  calls  "the 
interplay  of  present  with  past  experience  "  is  never  aliol- 
ished,  and  Dr.  Charles  W.  Page  states  that  "  tbe  evidences 
of  the  senses  are  sifted  and  scanned,  but,  as  the  result  of 
some  original  distortion  of  mental  power,  the  conclusions 
drawn  therefrom  are  abnormal.  Consequently  the  sys- 
tem of  experience  which  is  built  up  is  in  harmony  only 
with  the  vicious  constitutional  obliquity  of  the  paranoiac, 
who  will  note  discrepancies  in  his  statements,  and  yet  be 
entirelj-  .satisfied  with  fabricated  explanations,  which  con- 
vince none  but  the  author."  In  other  words,  the  prog- 
ression of  ideas  is  logical,  but  the  standpoints  are  dis- 
placed, the  ethical  sense  is  defective,  patients  see  no 
incongruit}'  between  actual  and  assumed  facts,  and  their 
delusions  persist  though  their  empirical  supports  collapse. 
"With  all  their  miscimceiitions  and  misconstructions, 
paranoiacs  retain  for  many  years  the  power  of  thinking 
logically  and  clearly  upon  subjects  other  than  those  which 
touch  their  own  false  impressions"  (Berkley). 

Judgment  shows  considerable  weakness,  since  it  is  bi- 
assed by  the  delusions,  and  there  is  marked  inaccessibil- 
ity to  arguments.  AVith  the  emergence  of  expansive  ideas 
false  premises  constantly  arise  which  cannot  be  criticised 
or  corrected,  but  are  accepted  and  utilized  indiscrimi- 
nately. Perception  is  usually  keen,  but  often  distorted; 
orientation  is  always  normal,  and  consciousness  clear. 
Attention  is  largely  directed  to  matters  concerning  the 
ego,  and  often  wanders  from  matters  outside  the  delu- 
sions. Paranoiacs  have  no  genuine  insight  into  their  dis- 
ease, b\it  may  present  numerous  hy])ochoiidriacal  com- 
plaints for  wiiich  the_y  seek  treatment,  and  which  they 
defend  with  great  ingenuity.  They  display  a  monstrous 
overestimatiou  of  self  and  an  exaggerated  self-conscious- 
ness, as  well  as  a  lively  feeling  of  independence. 

Memory  is  good,  except  for  false  interpretations  of  past 
events  which  fortify  their  delusions  (retrospective  falsi- 
fications of  memory).  At  times  patients  are  vmder  a  ve- 
hement emotional  stress,  but  show  no  independent  eiuo- 
tional  disttubances.  They  know  well  how  to  control 
themselves,  and  often  dissunulate  their  apprehensions. 
At  first  they  are  despondent,  later  shy,  morose,  and  iiTi- 
table,  then  fearful,  and  finally  angry  and  vengeful,  al- 


138 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


lusanity. 
lusanlly. 


though  a  few  are  resigned  or  even  Cheerful.  Ultimately 
most  are  apt  to  become  consequential,  iutcjleraut,  or 
haughty.  Many  show  a  remarkable  indifference  in  de- 
scribing their  criminal  acts,  whose  nature  and  conse- 
quences they  fully  recognize. 

Ciindi/ct. — This  may  be  so  well-ordered  that  for  a  long 
time  no  suspicion  of  insanity  is  entertained.  The  earlj' 
seclusiveness  of  paranoiacs.  their  suspicions,  peculiarities 
of  dress  and  manner,  are  regarded  as  only  "  eccentricities, " 
even  when  they  begin  to  complain  of  abuses.  This  is 
partly  due  to  their  keen  reasoning,  and  partly  to  their 
plausible  interpretations.  A  teacher  engaged  in  contro- 
versies with  scholars,  parents,  and  committees  for  fifteen 
years  before  her  disease  was  recognized.  An  excellent 
artisiin  left  place  after  place  in  various  towns  because  he 
could  get  no  redress  for  his  "'  wrongs."  During  this  time 
he  was  imprisoned  several  times  for  assaults. 

One  ]iatient  airs  his  grievances  in  the  press ;  another 
frequently  appeals  to  the  authorities  for  protection;  oth- 
ers write  to  dignitaries,  politicians,  actresses,  and  so  on, 
before  their  sanity  is  questioned.  One  woman  kept  a 
record  of  several  changes  of  residence  for  two  years  prior 
to  her  admission  to  the  hospital,  "  to  escape  operations 
performed  on  her  at  night."  Many  adopt  disguises  for 
self-protection,  one  patient  wearing  a  "BUtTalo  Bill  wig." 
But  disguises  or  removals  give  no  permanent  security. 
Wherever  the}'  go — on  land  or  sea,  even  "to  the  utter- 
most parts  of  the  earth," — they  cannot  elude  their  ene- 
mies. If  they  shoidd  slay  some,  others  will  take  their 
places:  their  troubles  end  only  at  death. 

With  the  advent  of  expansive  ideas  patients  may  apply 
for  important  offices,  propose  marriage  to  exalted  person- 
ages, write  books,  promote  inventions,  etc.  They  neglect 
business  and  family,  alienate  friends,  and  become  callous 
to  all  but  their  own  concerns.  Some,  however,  are  capa- 
ble of  varied  productive  work  for  years,  although  their 
activity  is  often  purely  mechanical.  Everytliing  centres 
in  the  ego.  They  will  not,  indeed  cannot,  take  advice; 
meet  all  objections  with  an  incredulous,  superior  air,  and 
their  convictions  remain  imsbaken.  When  finally  they 
succeed  in  an  "  explanation  "  they  become  very  dangerous 
to  the  community,  since  they  are  almost  sure  to  attempt 
a  murderous  assault.  Since  legal  redress  is  impossible 
they  take  the  law  into  their  own  hands.  A  paranoiac 
shot  at  a  milkman  because  "he  liad  poisoned  liis  cattle 
and  bewitched  his  sister. "  Another  nearly  killed  an  inno- 
cent man  whom  he  deemed  a  secret  agent  of  a  hostile 
government.  Presidents,  kings,  bankers,  scientists, 
physicians,  husbands,  wives,  children,  acquaintances,  or 
a  casual  passer  are  numbered  among  the  victims  of  this 
dangerous  class.  Often,  indeed,  the  tirst  revelation  of 
paranoia  comes  from  an  homicidal  attack. 

When  the  disease  is  legally  as  well  as  clinically  recog- 
nized and  patients  are  committed  to  a  hospital,  they  may 
at  tirst  conceal  their  delusions,  sometimes  for  a  longtime, 
but  sooner  or  later  they  "are  discovered  b}'  their  ene- 
mies," and  finally  they  may  regard  the  physicians,  atten- 
dants, or  even  fellow-patients  as  "accomplices."  Some- 
times they  bear  their  "imprisonment"  with  a  certain 
dignity,  and  again  consider  it  the  culmination  of  their 
troubles.  As  a  rule  they  keep  to  their  rooms  and  form  no 
associations  with  others.  Their  pockets  are  often  stuffed 
with  documents  substantiating  their  claims,  copies  of  le- 
gal records,  memoranda,  and  bulky  letters.  Their  corre- 
spondence is  usually  voluminous.  Residence  in  a  hospi- 
tal does  not  render  them  less  dangerous,  and  they  are 
alwaj's  liable  to  make  imexpected  and  treacherous  at- 
tacks, especially  during  exacerbations,  ilore  than  one 
physician  or  attendant  has  lost  his  life  through  careless 
disregard  of  this  propensity. 

Course. — The  course  of  paranoia,  when  fully  estab- 
lished, is  progressive  and  prolonged  throughout  life. 
Several  stages  have  been  described,  to  which  there  is  no 
objection  if  we  bear  in  mind  that  there  are  many  varia- 
tions from  the  type,  that  tlie  boundaries  are  not  sharp, 
and  the  transitions  are  often  imperceptible. 

The  typical  course  is  as  folloM-s:  On  a  defective  consti- 
tutional basis,  evidenced  in  childhood,  youth,  or  even  up 


to  the  period  of  involution  by  various  "peculiarities" 
already  described,  sooner  or  later  there  arise  vague  doubts, 
suspicions,  fears,  erroneous  interpretations,  or  broodings 
over  matters,  often  trivial,  which  a  healthy  inind  wo\ild 
overlook  or  soon  dismiss.  Hypochondriacal  complaints 
are  apt  to  occur.  Add  to  tliese  a  certain  amotmt  of 
introspection,  and  we  may  fittingly  call  the  whole  the 
stage  of  incubation.  This  may  and  often  does  last  for 
months  or  even  years,  and  during  its  continuance  patients 
are  never  supposed  to  be  more  than  eccentric  or  "  crankj-, " 
unless  thej'  come  under  the  observation  of  a  trained  phy- 
sician. 

Having  gradually  passed  the  border-line  of  sanity,  para- 
noiacs enter  on  the  second  stage — that  of  delusions  and 
hallucinations.  Here  the  doubts  and  suspicions  are  com- 
pacted into  a  delusional  structure,  which  gradually 
acquires  symmetry — one  false  idea  fitting  into  or  leading 
to  another — imtil  a  stable  sjstem  of  persecutory  delusions 
is  evolved.  This  is  aided  by  the  hallucinations,  which 
are  of  central  origin,  are  largely  auditory  (tirst  vague 
noises,  then  voices),  and  increasinglj'  torment  tlie  patients. 
The  character  of  the  delusions  and  hallucinations  has 
alread.y  been  described. 

The  third  stage  may  be  styled  that  of  "delusional  ex- 
planation and  subjective  analysis,"  with  either  exaltation 
or  change  of  personality.  While  heretofore  paranoiacs 
have  partially  anal_yzed  and  arranged  their  delusions, 
perhaps  instinctively,  they  now  give  them  a  more  com- 
plete and  logical  interpretation.  The.y  require  a  reason 
for  their  persecutions,  which  are  so  numerous  and  con- 
stant that  they  must  be  different  from  ordinary  individ- 
uals. They  review  their  whole  past,  and  discover  in 
many  occurrences  indications  that  should  long  ago  have 
convincei.1  them  that  they  were  set  apart  from  aud  superior 
to  their  fellows.  Their  mental  ability  was  greater,  their 
morals  were  more  lofty,  their  religion  was  purer,  theii-  pro- 
ductive capacity  was  larger ;  they  had  often  received  spe- 
cial attentions  aud  positions ;  they  recall  mysterious  or  sig- 
nificant visitors ;  others'  trials  were  due  to  ordinary  causes 
— theirs  to  special  causes.  These  retrospective  falsifica- 
tions may  be  confirmed  by  the  voices,  which  may  now  be 
consoling  or  prophetic.  The  question  arises :  Am  I  per- 
secuted because  I  am  superior,  or  am  I  exalted  on  account 
of  my  persecutions?  Whatever  the  answer,  by  an  inge- 
nious train  of  reasoning  the  past  and  present,  delusions 
and  hallucinations,  persecutions  and  exaltation — in  short, 
everything  assists  in  establishing  their  new,  or  rather 
"rightful,"  personality.  The  previous  intense  mental 
stress  is  now  resolved  into  a  calm  assurance,  aud  the 
"world  saviour,"  the  "chosen  one,"  the  "Immaculate 
Concept,"  the  "prophet,  priest,  or  king."  the  president, 
statesman,  scientist,  poet,  and  so  on,  appear  in  their  true 
light  and  demand  recognition.  The  seeming  equability 
of  the  patients  does  not  prevent  them  from  forming  plans 
ruthlessly  to  secure  and  maintain  their  "rights,"  lint 
rather  favors  them,  and  they  now  are  even  more  danger- 
ous than  in  the  second  stage.  While  less  obtrusive,  they 
are  more  treacherous. 

The  fourth  stage  is  called  by  Berkley  "  the  stage  of 
quietude,  in  which  a  degree  of  weak-mindedness  is  appar- 
ent on  close  examination,  but  in  which  there  is  nothing 
approaching  dementia  except  in  a  minor  number  nf  in- 
stances." These  latter  cases  the  writer  would  inelude 
under  the  head  of  paranoid  dementia.  Impressions  from 
the  external  world  often  fail  to  reach  the  patients,  whose 
attention  is  directed  exclusivel}' to  their  own  concerns; 
or,  reaching  them,  fail  to  impress.  Defendorf  says  {"  Lec- 
tures on  Psychiatry."  Yale  Jledical  School):  "After  a  du- 
ration of  many  years  (in  one  case  thirty-five),  a  moderate 
amount  of  mental  weakness  appears,  when  patients  be- 
come incapable  of  application,  take  less  notice  of  their 
environment,  and  less  care  of  themselves.  In  some  cases 
the  disease  maj'  seem  to  be  at  a  standstill  for  years,  while 
in  others  partial  remissions  occur  during  which  patients 
maj'  be  able  to  rejoin  their  family,  but  are  rarely  in  a 
condition  to  resume  their  accustomed  occupation."  If 
allowed  to  go  home  they  should  be  carefully  watched. 

Authors  have  described  several  forms  of  paranoia — 
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early,  late,  qucrviknt,  erotic,  religious,  alcoholic,  halluci- 
natory, acute,  and  chronic — some  of  which  merit  a  brief 
notice.  There  Ims  been  a  tendency  to  ovenlo  this  subdi- 
vision, thus  obsciirinjr  the  general  iiictnre.  In  all  forms 
X\\e  fumhinicntid  Ki/iitjifom — persistent,  systematized  delu- 
sions of  per.seeution — is  practically  the  same,  but  the  pic- 
tuie  is  colored  by  vaiious  factois.  According  to  my 
view,  paranoia  is  always  chronic  and  tiie  age  at  onset  im- 
material, except  that  querulency  appears  later  than  the 
other  forms,  and  leads  more  rapidly  to  deterioration. 

In  querulency,  first  described  by  Hitzig  in  ls9o,  a  few 
eases  present  sutflcient  peculiarities  to  merit  description. 
The  psychosis  is  of  gradual  onset,  the  conduct  of  patients 
is  due  to  an  actual  delusion,  and  the  ideas  of  legal  in;jury 
are  associated  with  a  single,  very  definite  standpoint,  to 
which  they  always  recur.  The  exciting  cause  is  usiially 
some  real  event,  possibly  a  legal  injustice,  an  unfair  de- 
cision or  adjustment  of  claims,  or  an  editorial,  all  of 
which  are  delusionally  explained.  Hence  the  patients 
enter  a  suit  in  cither  civil  or  criminal  courts,  or  both,  and 
when  the  decision  is  adverse  carry  the  case  to  the  highest 
tribunals,  and,  failing  satisfaction  or  a  "just  verdict" 
from  these  appeals,  apjjly  in  person  or  by  letter  to  magis- 
trates, legislators,  cabinet  officers,  and  even  the  president 
or  king.  To  confirm  their  claims  they  carr\-  about  copies 
of  court  decisions,  voluminous  documents,  newspaper 
clippings,  etc. 

However  amenable  at  first,  they  soon  reach  a  point 
where  they  cannot  give  an}'  credit  or  attach  any  impor- 
tance to  the  opinions  of  others,  and  in  this  respect  their 
judgment  is  entirely  biassed  or  obscured.  Their  memory 
is  unusually  retentive,  and  they  delight  to  air  their  legal 
lore  on  all  occasions.  Their  conversation  and  letters 
teem  with  legal  phrases  and  quotations.  Consciousness  is 
clear  and  thought  Cfiherent.  tint  they  show  limited  idea- 
tion by  constant  and  tiresome  recurrence  to  their  delu- 
sions. While  there  is  usually  no  change  of  personality, 
patients  display  a  heightened  self-feeling,  a  certain  opti- 
mistic superiority,  an  over-estimation  of  self.  At  the 
same  time  they  are  easily  irritated,  and  shower  scurrilous 
abuse  and  accusations  of  injustice,  venality,  and  perjniy 
on  all  opponents. 

There  is  an  increasing  enlargement  of  the  delusions, 
which  are  deeply  rooted  in  the  mental  personality  and 
worked  up  into  a  system.  Hallucinations  are  rare.  A 
striking  feature  is  the  senseless  way  in  which  patients 
neglect  their  family  and  business,  squander  their  money 
on  and  devote  themselves  to  a  cause  which  does  not  merit 
the  attention  Ix'stowed  on  it. 

Froward,  litigious,  and  even  weak-minded  persons  may 
sometimes  pester  the  courts  in  a  way  similar  to  that  of 
querulents,  but  proof  of  actual  delusions  on  which  litiga- 
tion is  based,  the  Cfmiplete  inaccessibility  to  instruction 
or  argument,  the  injudicious  conduct,  and  the  persistence 
of  symptoms  for  years  facilitate  the  differentiation.  The 
limitation  of  thought  may  ex  plain  the  mental  deterioration 
which  occm-s  earlier  and  is  more  marked  than  in  other 
forms  of  paranoi.a,  but  never  comes  to  complete  dementia. 

In  erotic  jiaranoia  jiatients  imagine  themselves  admired 
or  loved  by  persons  of  the  o]i]-)osite  sex.  and  usually  of 
higher  rank.  Their  love  is  romantic  and  platouic,  "and 
may  last  for  years  before  it  is  divulged,  exccin  by  casual 
meetings  or  oeca.sionid  remarks.  The  most "  trifling 
things,  such  as  a  nod,  smile,  roselmd,  costume,  flight  of 
In'i-ds,  etc  are  mystic  or  symbolic.  The  loved  oiie  ap- 
jiears  at  the  window  as  they  jiass,  attends  the  same 
church,  and  gives  "signifieaiit  looks."  "All  know  it, 
but  say  nolhing  directly."  The  delusions  may  exist  for 
yeare  befoie  they  are  betrayed  by  actions,  or  tlie  " affini- 
ties" are  annoyed  by  attemjils  at  interviews  or  threats. 
In  all  cas(!S  the  love  is  believed  to  be  mutual.  Where 
sexual  excitement  exists  it  usually  assumes  the  form  of 
perversion  or  onanism,  and  is  specially  intense  at  nii;ht. 
Hallucinations  are  infreipient  and  transitory.  >Vlien^tlie 
delusions  become  fixed  and  patients  obtrusive  by  inter- 
view.s,  indecent  letters,  etc.,  their  conduct  leads  to  arrest 
and  commilmeut  to  a  hospital. 

In  religious  paranoia  patients  begin  to  manifest  morbid 


religious  tendencies  during  adolescence.  Prolonged  alj- 
stinence  from  food,  protracted  meetings,  excessive  study 
of  the  Bible  eventually  upset  a  weak  personality.  Texts 
are  misapplied  or  rigidly  construed,  practice  is  swamped 
by  theory,  works  are  perverted  by  misdirected  faith,  and 
eventually  delu.sions  of  inspiration  and  exaltation  arise  and 
develop  logicall}-  into  a  system,  which  gradually  assumes 
a  fantastic  garb.  Morewomeu  are  affected  than  men.  Pa- 
tients become  Messiahs,  saints,  prophets,  or  parents  of  a 
new  and  greater  Christ,  ]\Iau}-  have  mystical  intercourse 
with  Christ,  the  Virgin,  or  angels.  Some  indulge  in  sex- 
ual perversions,  and  all  are  more  or  less  ei'otic,  Tliey  are 
the  plagues  of  clergymen  and  unendurable  to  the  "com- 
munity, which  eventually  demands  their  seclusion.  They 
are  not  very  dangerous  unless  opposed,  but  occasionally 
one  attempts  to  sacrifice  one  or  more  members  of  his 
familj'  by  "  direct  command  of  God. "  All  are  absolutely 
inaccessible  to  reasoning. 

Alcoholic  paranoia  is  chaiTicterized  In'  partially  syste- 
matized delusions  of  infidelity,  irritability,  occasional"  vio- 
lence, and  homicidal  or  even  suicidal  tendencies.  Delu- 
sions are  concealed  or  denied  during  hospital  residence, 
but  reapijear  on  discharge. 

DiACiNosis. — This  rests  upon  the  evidence  of  defective 
endowment,  earh'  "  pecidiarities"  of  conduct  and  manner, 
slow  onset,  gradual  development  of  a  stable  system  of 
persecutor}'  delusions,  hallucinations,  retrospective  falsi- 
fications of  memory,  exaltation  or  change  of  personality, 
and  violent  assaults,  with  preservation  of  clear  conscious- 
ness, coherence,  and  absence  of  marked  mental  deteriora- 
tion for  many  years.  Persecutory  delusions  ap]iear  in 
other  psychoses,  but  often  are  purely  episodal,  and  must 
always  be  considered  vrith  the  course  of  tlie  disease. 
]\Iany  cases  have  been  classed  as  pure  jiaranoia  wiiich 
really  belong  to  the  paranoid  forms  of  dementia  pra?cox 
(Kraepeliu).  In  them  the  onset  is  mf)re  acute,  the  delu- 
sions develop  rapidly  (often  inside  a  month),  their  sense- 
lessness often  transcends  the  bounds  of  credibilit}',  they 
frequently  disappear  to  make  room  for  others,  and  are 
largely  somatic.  Hallucinations  are  numerous  and  play 
au  important  role.  There  are  pronounced  sadness  or  anx- 
iety, abrupt  changes  of  disposition,  periods  of  excitement, 
and  sometimes  stupor.  There  is  occasional  flightiuess, 
the  ti'ain  of  thought  is  confused,  and  there  is  little  ten- 
dency to  harmonize  the  delusions  with  the  previous  life. 

Kraepeliu  distinguishes  two  groups  of  paranoid  demen- 
tia. The  first  terminates  in  marked  deterioration  inside 
of  two  years.  The  second  ma}'  last  for  years  without 
much  deterioration,  there  is  some  attemjit  at  a  "  system." 
and  the  delusions  are  fantastic — absurd  somatic  symp- 
toms characterized  by  neologisms  (flesh  bulging,  blood 
stilling,  heart  crack,  sjiectrones,  etc.).  The  thoughts  are 
read,  changed,  or  withdrawn,  and  there  may  be  two  jier- 
sous  in  the  body — one  hostile,  the  other  friendly.  The 
acute  hallucinatory  paranoia  of  some  writei's  should  \>e 
included  in  tliese  groups,  or  with  alcoholic  delusional 
insanity. 

A  few  cases  of  dementia  paralytica,  dementia  senilis, 
and  melancholia  of  involution  present  a  temporary  resem- 
blance to  paranoia,  but  can  be  distinguished  by  the  ab- 
sence of  gradually  developed  and  logically  elaborated 
delusions  which  permanently  dominate  the  entire  psychic 
life,  and  by  the  presence  of  characteristic  physical  symp- 
toms, with  mental  deterioi-ation. 

Prognosis. — This  is  absolutely  unfavorable  and  no 
genuine  case  ever  ends  in  recovery,  although  remissions 
may  occ\u-,  which  are  more  ajiparent  than  I'eal.  Patients, 
however,  are  never  reduced  to  a  condition  of  complete 
dementia,  and  after  very  many  years  display  only  a  mod- 
erate blunting  of  the  higlier  faculties  and  finer  feelings, 
a  moral  anergy,  a  decreasing  energy  of  action  and  capac 
ity  for  work,  and  a  limitation  of  the  spheres  of  interest, 
which  are  sometimes  mistaken  for  intellectual  defect. 
Some  writers  state  that  iuvoluliou  occurs  earlier  in  para- 
noiacs,  and  senility  may  color  their  last  years  by  its  char- 
acteristic anatomical  degenerations. 

TnE.\TMEXT. — In  the  fully  developed  disease  it  is  essen- 
tial that  patients  be  confined  in  a  hospital,  on  account  of 
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their  liieuace  to  tlie  safety  of  the  community.  Here  the 
resrulai'  routine,  occupation,  plenty  of  fre-sli  air,  suitable 
diet,  and  various  diversions  may  at  least  postpone  mental 
weakness  and  partially  ameliorate  the  condition.  Unhap- 
pily most  paranoiacs  rebel  against  confinement,  struggle 
for  freedom  until  their  energies  are  paralyzed,  con- 
siderevery  one  around  them  as  persecutors,  and  threaten, 
plot  against,  or  even  attack  them.  Hence  at  all  times 
they  require  careful  watching  to  prevent  injuries  and 
fatalities.  Drugs  are  not  indicated  except  an  occasional 
sedative  to  alla_v  excitement.  In  the  future  treatmi'nt 
should  be  directed  more  and  more  to  the  premorbid,  pro- 
dromal, and,  above  all,  prenatal  factors.  If  marriage 
could  be  regulated,  or  the  hereditarily  defective  be  se- 
cluded from  early  childhood  with  suitable  environment 
and  training,  mental,  moral,  and  physical,  much  might 
be  done  to  prevent  the  evolution  of  this  psychosis. 

Lack  of  space  precludes  discussion  of  the  important 
medico-legal  aspect  of  paranoia. 

James  Mmiimer  Kenuton. 

XXIII.  INSANITY,  PUERPERAL.— The  term  puerperal 
insiiuily  is  descriptive  and  does  not  need  a  detinition,  but 
it  requires  qualilication.  In  the  early  classifications  of 
mental  disturbance  names  were  given  to  sj'mptom  groups 
to  correspond  with  the  disease  conditions  which  appar- 
enth-  gave  rise  to  them.  However,  we  now  knoAv  that 
the  relationsliip  which  was  thought  to  be  causative  is 
really  only  one  of  association.  TiTke's  dictionary  says:* 
■■  Tlierc  is'  no  special  form  of  insanity  which  is  to  be  dis- 
tinguished as  jiiierperal  insanity  ;  for  though  the  various 
symptoms  of  mental  disorder  may  appear  in  certain  rela- 
tionships more  commonly  with  puerperal  conditions  than 
with  others,  yet  there  is  nothing  really  special  as  to  the 
form  of  the  disorder."  Cloustonf  describes  puerperal 
insanit_v  as  a  separate  form,  limited  to  the  first  six  weeks 
after  confinement.  He  also  saj's:  "By  far  the  majority 
of  cases,  and  by  far  the  most  acute  and  characteristic 
cases,  occur  within  the  first  fortnight."  The  latter  defi- 
nition, which  is  the  commonly  accepted  one,  suggests 
that  there  is  an  essential  relation  between  the  phenomena 
of  parturition  and  the  puerperal  state,  and  the  insanity 
which  develops.  However,  it  must  be  remembered  that 
physical  disease  during  the  puerpcrium,  or  even  severely 
untoward  conditions  in  the  environment  of  the  woman, 
do  not  of  themselves  produce  insanity.  AVe  have  only  txi 
recollect  under  what  calamitous  conditions  women  fre- 
quently give  birth  to  children,  and  how  commonly  infec- 
tion or  auto-intoxication  in  some  form  follows  labor,  and 
even  extreme  traumatism,  yet  there  is  no  mental  disturb- 
ance. Besides  the  distiu'bance  or  aberration  of  cerebral 
functioning  and  the  different  factors  which  stand  in  ap- 
parent causal  relation  to  tlie  manifestations  which  result, 
there  is  to  be  considered  the  cerebral  potentiality  of  the 
individual.  Tlie  form  in  which  the  insanity  may  be 
manifested  is  not  the  jiroduct  of  any  specific  cause,  re- 
sulting in  the  development  of  a  definite  symptom  group; 
but,  on  the  contrary,  a  process,  varjing  within  wide 
linuts  as  to  its  intensity  and  form,  depending  upon  the 
degree  of  defect  in  the  individual  for  its  extent,  and  upon 
her  environment  for  the  nature  of  its  manifestations.  It 
is  true  that  mental  aberration  is  frequently  associated 
witli  the  different  developmental  epochs  in  the  life  of  the 
intKvidual,  and  in  women  especially  witli  puberty  and 
maternity.  But  to  say  that  puberty,  the  period  of  ado- 
lescence, or  maternity,  stands  in  causal  relation  with  any 
]iarticular  form  of  insanity  seems  to  be  an  unwarranted 
deduction,  when  we  take  into  consideration  the  fact  that 
all  women  pass  through  the  epoch  of  puberty,  the  period 
of  adolescence,  and  most  women  bear  children ;  but  only 
a  comparatively  small  number  ever  become  mentally  dis- 
turbed as  a  result.  Besides,  when  mental  disturliance 
does  occur,  it  is  most  frequent  in  primiparse,  especially 
if  they  have  passed  the  age  of  thirty  years.  Then,  too. 
the  insanity  bears  no  direct  relation  to  the  condition  of 

*  Tuke :  "  Dictiouary  ot  Psychological  Medicine,"  article  "  Puerpe- 
ral Insanity." 
+  Clousto'n :  "  Mental  Diseases."    Lecture  1.3,  "  Puerperal  Ins-anity," 


the  mother  during  the  period  of  gestation,  the  severity' of 
the  lalior,  the  presence  of  disease  during  the  puerperium, 
nor  tlie  exigencies  of  the  period  of  lactation.  However, 
mental  alienation  occurring  during  any  one  of  these  pe- 
riods does  bear  a  constant  relation  to  the  degree  of  defect 
in  the  nervous  organization  of  the  woman ;  and  the  ex- 
tent of  this  defect  will  detemiiue  the  character  of  the 
insanity,  the  point  in  the  cycle  of  maternity  at  which  it 
will  be  manifested,  its  form,  nature,  and  termination. 
The  fact  that  puerperal  insanity  occurs  most  frequently 
in  primiparte  makes  the  foregoing  deduction  obvious. 
The  occurrence  of  insanity  after  the  liirth  of  the  first 
child  means  simplj-  that  the  cerebral  potentiality  of  the 
woman  was  not  equal  to  the  sti-ain  of  maternity.  Even 
in  those  cases  in  which  the  outbreak  of  mental  disturbance 
occurs  after  the  birth  of  other  children,  the  histories  of 
all  of  the  cases  coming  under  our  observation  show  that 
there  was  some  degree  of  mental  aberration  after  previ- 
ous confinements;  so  that  between  the  primipara  and  the 
multipara  there  is  really  no  difference  except  as  to  tiie 
degree  of  instability  and"  possible  untoward  conditions  of 
environment. 

When  we  stop  to  consider  how  women  are  warring 
against  their  natural  position  in  relation  to  the  reproduc- 
tion of  the  species,  while  the  competition  of  social  and 
industrial  life  and  the  growing  desire  to  avoid  any  respon- 
sibility wiiich  interferes  with  material  advancement  or  so- 
cial opportunity-  is  so  strong,  it  is  not  surprising  that  we 
should  find  so  many  disturbances  of  the  nervous  system 
associated  with  the  bearing  of  children ;  nor  that  this 
originally  physiological  function  and  process  shoidd  be 
crediteil  with  the  untoward  results  which  so  often  ac- 
company and  follow  it.  There  are  probably  very-  few 
women  "who  enter  upon  the  period  of  gestation  without 
some  misgivings  and  more  or  less  resentment,  because  of 
the  physical  discomfort  connected  with  their  condition, 
as  well  as  the  annoyance  resulting  from  interference  with 
their  pleasures  and  social  opportunities.  It  is  certain 
also,  if  she  has  borne  children  before,  that  the  mental  atti- 
tude of  the  woman  toward  her  condition  will  be  largely 
influenced  by  personal  exjierieuce  of  the  discomforts,  an- 
noyances, and  dangers  of  maternity.  Aside  from  the 
occasional  woman  in  whom  the  function  of  child-bearing 
continues  to  be  a  physiological  process,  there  is  practi- 
cally always  more  or  less  disturbance  of  health  during 
pregnancy,  either  pli3'sical  or  mental;  and  when  we  re- 
memlier  the  intimate  association  of  the  nervous  system 
with  the  functional  activity  of  the  reproductive  organs  in 
women,  and  how  quickly  disturbance  in  the  one  is  re- 
sponded to  by  disturbance  in  the  other,  we  ought  to  ex- 
pect that  there  w'ould  be  more  or  less  intimate  association 
of  mental  disturbance  with  child-bearing.  Again,  on  the 
physical  side,  we  have  to  consider  the  effect  of  accident 
and  disease  during  the  period  of  gestation,  complications 
of  the  act  of  parturition,  or  its  excessive  prolongation  on 
account  of  disease  in  the  mother,  deformity  or  malposi- 
tion of  the  child. 

Following  labor  are  the  risks  from  post-partum  hemor- 
rhage, septic  infection,  and  the  ill  effects  of  subinvolu- 
tion; while,  during  the  period  of  lactation,  her  inability 
to  nourish  both  the  child  and  herself,  or  the  strain  of  its 
care  and  attention,  in  addition  to  other  duties,  may  seri- 
ously affect  the  health  of  the  mother,  and  therefo"re  the 
welfai-e  of  the  nervous  system.  The  etiect  of  pregnancy 
upon  the  nervous  system  of  the  woman,  and  the  peculiar 
susceptibility  of  women  to  causes  of  mental  disturbance 
during  the  puerperium  are  so  well  known,  even  ainong 
the  laity,  as  to  have  resulted  in  a  definite  tradition,  with 
certain  conventional  rules  for  the  conduct  of  the  pregnant 
woman  and  the  ordering  of  her  environment  during  the 
period  of  gestation  and  after  lalior.  Tliese  ill  effects 
seem,  too,  to  inerea.se  with  civilization  and  its  require- 
ments. In  other  words,  along  with  the  increased  capac- 
ity to  enjoy  there  goes  a  ])roportionate  tendency  to 
sttffer.  While  frequent  child-bearing,  overcrowding,  and 
bad  surroimdings  in  the  tenement  districts  of  the  city, 
exjjosure  and  overwork  in  the  couutiy  among  the  poor, 
bring  a  train  of  physical  ills  to  complicati;  maternity, 

Ul 


lusauity. 


REFERENCE   HANDBOOK  OF  THE   MEDICAL  SCIENCES. 


high-pressure  iutellectual  life  and  social  competition 
have  an  eiivially  disastrous  effect  upon  the  well-to-do. 
S<3  that  whatever  weakness  or  defect  may  e.xist  in  the 
mother  is  exaggerated  by  her  condition,  and  what  was 
originally  a  physiological  process  becomes  a  pathologi- 
cal one;  out  of  "winch  develop  a  host  of  conditions,  most 
of  winch  are  temjicirary,  liut  often  they  destroy  the  phys- 
ical or  mental  health  of  tlie  woman. 

It  is  seldom,  however,  that  the  woman  is  both  physi- 
cally and  mentally  ill  at  the  same  time.  On  the  contrary, 
it  is  quite  infrequent  to  tind  mental  disturbance,  other 
than  delirium,  associated  Avitli  the  accidents  of  laboi'  or 
with  septica'mia;  while  the  victim  of  the  insanity  of  preg- 
nancy, as  a  rule,  has  a  normal  labor  and  puerperium. 
It  is"true  that  tlie  pregnant  or  parturient  woman  is  fre- 
([uentlv  hvsterieal  and  neurasthenic,  because  of  nervous 
instability  brought  about  by  untoward  conditions  in  her 
environment,  operating  during  the  cycle  of  maternity ; 
and  there  may  and  do  develop  marked  changes  in  her 
character  and  disposition,  but  these  disturbances  disap- 
pear after  tlie  birth  of  the  child.  Tlie  various  disturb- 
ances associated  with  maternity  simply  prove  what  we 
know  to  be  a  physiological  fact — that  is,  the  intimate  as- 
sociation between  the  function  of  reproduction  and  the 
activities  of  the  rest  of  the  organism, — while  the  greater 
instability  of  the  nervous  system  in  women  renders  con- 
spicuous and  prominent  those  changes  wliich  the  concen- 
tration of  her  vital  forces  in  the  process  of  reproduction 
makes  possible  and  renders  apparent;  because  under 
modern  social  conditions  the  nervous  system  is  not  equal 
to  the  task  of  controlling  its  own  manifestations  and 
meeting  the  extra  demands  upon  it. 

It  is  probable  that  those  women  who  become  insane 
during  the  |iuerperium  have  also  manifested  some  sign 
of  mental  disturbance  during  the  period  of  gestation  ;  but 
it  has  been  overlooked  because  domestic  tradition  makes 
those  familiar  with  the  individual  expect  some  departure 
from  the  normal  and  usual  habits  of  the  woman,  and 
the  changes  in  her  character  and  conduct  are  attributed 
to  anything  but  the  real  cause. 

We  have  never  found  anything  peculiar  or  distinctive 
in  the  manifestations  of  mental  al.ierration  associated  with 
maternity.  It  is  true  that  more  women  recover  who 
become  in.sane  in  connection  with  maternity,  and  tliis  is 
especially  true  of  the  large  number  of  cases  which  for 
obvious  reasons  are  not  committed  to  hospitals  for  the 
insane.  But  these  cases  are  almost  always  ones  of  acute 
delirium  or  confusion,  the  mental  disturbance  being  con- 
secutive to  exhaustion  of  vitality,  insomnia,  shock,  or 
septica-mia;  and  it  may  be  questioned  whether  the  confu- 
sion and  delirium  in  these  cases  are  really  ins;inity.  We 
have  noted,  in  studying  the  case  records  of  over  three 
thousand  women,  that  outside  of  the  degenerations  tak- 
ing place  during  the  periods  of  adolescence,  the  climac- 
teric, and  senescence,  the  insanity  of  the  rest  of  the 
women  was  practically  always  in  some  way  related  to 
maternity.  It  is  not  surprising,  when  we  consider  the 
marked  intluence  of  pregnancy  and  maternity  upon  the 
life  ijroccsses  in  women,  and  the  demaiul  they  make  upon 
the  nervous  system,  especially  in  primipara',  that  any  in- 
stability or  defect  should  become  conspicuous;  or  that  if 
the  former  be  marked  the  nervous  system  should  be  un- 
balanced, while  in  the  latter  the  strain  should  be  the 
starting-])oint  for  the  degenerative  process.  There  are 
very  few  women  who  do  not  sulfer  from  depression  and 
irritability  during  pregnancy,  and  perverted  appetite  is 
quite  cdiimion;  while  snmc,  even  in  whom  there  is  no  other 
manifestation  of  alienation,  will  sulfer  from  perversion 
of  some  one  of  the  special  senses — usually  in  the  form  of 
olfactory  or  gustatory  hallucination.  Then  there  are  the 
morbid  self-consciousness  and  the  different  forms  of  un- 
reasoning fear,  -jealousy,  suspicion,  and  emotional  out- 
breaks. Now  if  these  disturbances  occur  in  the  average 
woman,  it  is  not  surprising  tlial  tliey  should  be  exagger- 
ati.'d  in  the  unstable,  or  become  the  starting-poinlfor 
progressive  degeneralion  in  the  defective.  In  the  sim- 
plest form  of  ))uerperal  insanity  there  is  usually  the  addi- 
tion of  confusion  and  loss  of  control  to  what  are  consid- 


ered the  ordinary  nervous  disturbances  associated  with 
the  pneri>eral  state.  In  others  the  patient  passes  fi'om 
confusion  into  delirium.  However,  this  delirium  is  not 
really  a  part  of  the  insanity,  but  is  superadded  to  it,  and 
always  has  for  its  antecedents  exhau.stion  of  vitality,  in- 
somnia, and  impaired  nutrition.  Therefore  delirium  may 
occur  in  the  course  of  any  acute  insanity,  if  the  conditions 
which  give  rise  to  it  are  present. 

As  a  rule  those  women  who  have  been  despondent  dur- 
ing the  period  of  gestation,  and  are  afterward  insane, 
become  excited;  while  those  who  have  been  irritable, 
hysterical,  or  exalted  become  depressed.  In  some  cases, 
in.stead  of  recovery  following,  the  delirium  subsides  into 
maniacal  excitement;  the  patient  who  is  depressed  be- 
comes suicidal,  or  manifests  homicidal  impulse  toward 
the  child.  Again,  the  woman  becomes  the  victim  of  re- 
ligiosity, with  grandiose  or  depreciatory  ideas  which 
govern  her  conduct;  or  she  may  develop  auditory  hallu- 
cination, to  be  followed  bj'  persecutory  ideas.  Some- 
times there  is  simply  progressive  mental  reduction,  with 
the  furtive  suspicion,  obstinacy,  and  explosive  outbreaks 
of  violence  characteristic  of  the  animal.  Of  course,  there 
are  intinite  variations  in  these  manifestations;  but  what- 
ever form  the  disturbance  assumes,  it  will  be  found  to  bo 
related  to  a  deflnite  degree  of  instability  or  defect  in  the 
individual:  the  simplest  form  of  mental  disturbance 
being  associated  with  brain  instability,  while  the  graver 
manifestations  are  associated  with  defective  development, 
and  are  jiroportioned  to  the  degree  of  defect,  as  shown 
by  the  heredity  and  corresponding  limitation  of  cerebral 
potentiality. 

This  being  the  case,  in  considering  both  the  diagnosis 
and  treatment  of  puerperal  insanity,  as  well  as  the  prog- 
no.sis,  we  are  depen<lent  more  upon  the  life  history  of  the 
patient  than  upon  her  mental  state  or  immediate  physical 
condition.  Furthermore,  aside  from  its  intluence  on  the 
method  to  be  adopted  for  the  management  of  the  patient, 
we  are  not  concerned  with  the  form  in  which  the  mental 
disturbance  is  manifested.  It  is  unfortunate  that  the 
noise  she  may  make  and  her  excessive  motor  activit}-, 
which  are  of  no  importance  so  far  as  prognosis  and  treat- 
ment are  concerned,  should  occupy  so  much  of  the  time 
and  attention  of  the  physician  and  family,  to  the  exclu- 
sion of  the  proper  study  of  the  physical  conditions  jues- 
eiit  and  the  restoration  of  the  self-control  which  the  pa- 
tient has  lost. 

In  the  presence  of  the  acute  forms  of  mental  disturb- 
ance, we  have  to  determine  the  pliysical  conditions  to 
which  they  are  consecutive.  They  usuall}'  have  for 
their  immediate  antecedents  exhaustion,  constipation, 
and  insomnia;  and  these  conditions  may  have  antedated 
the  birth  of  the  child,  the  strain  of  labor  being  the  final 
cause  of  the  upset  of  an  unstable  nervous  system,  or  there 
may  have  been  infection  after  labor,  and  the  consequent 
septica'mia  has  been  the  exciting  cause  of  the  conditions 
which  precede  the  acute  outbreak.  Again,  none  of  these 
physical  manifestations  may  be  present,  but  the  \vomau 
may  be  restless  and  uneasy  after  her  confinement,  sleep 
jioorly.  and  take  but  little  food.  About  the  third  day  or 
later,  she  will  suddenly  break  out  in  a  fit  of  explosive 
laughter  or  convulsive  weeping,  and  these  outbreaks 
may  be  followed  by  violent  maniacal  excitement,  or  are 
preliminary  to  the  progressive  development  of  stupor. 
If  the  outbreak  is  one  of  excitement,  the  woman  becomes 
hilarious,  shouts  and  sings,  and  if  not  restrained  dances 
about  the  room,  disrobes  or  tears  off  her  clothing,  refuses 
food,  does  not  sleep,  but  apjiarently  does  not  lose  either 
in  weight  oi'  strength.  She  may  be  passionately  attm- 
five  to  the  child,  utterly  indifferent,  or  violently  antipa- 
thetic ;  and  these  various  attitudes  may  also  be  maintained 
toward  her  husband  and  family.  This  exaltation  maj- 
keep  up  for  some  time,  then  gradually  subside;  or  the 
exaltation  maj'  be  followed  b}-  great  emotional  disturb- 
ance. The  woman  will  sob  convulsivelj-,  throw  herself 
about  in  bed,  express  great  fear  and  anxiety,  cling  closely 
to  her  husband,  relative,  or  the  nurse.  Again  she  may 
shrink  from  all  those  who  have  been  closely  associated 
with   her.     If  this  emotional   outburst  is  followed   by 
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quiet  sleep,  tUe  prospect  for  recovery  is  good;  but  if,  on 
tlie  coutrary,  these  extreme  mental  states  alternate,  only 
a  little  food  is  taken,  sleep  is  broken  or  absent,  and  es- 
pecially if  the  woman  becomes  lascivious  in  licr  conver- 
sation and  conduct,  it  is  probable  that  the  outbreak  is  but 
the  beginning  of  a  progressive  degenerative  chaijge,  and 
that,  at  best,  recovery  will  be  only  partial.  The  most 
hopeless  form  of  puerperal  insanity  begins  very  insid- 
iously. Usually  there  is  nothing  to  attract  the  attention 
of  those al)out  the  patient  except  progressive  indifference 
to  the  child,  furtive  .suspicion,  disinclination  to  talk, 
restlessness  and  a  disposition  to  pick  or  pull  things  to 
pieces.  One  woman  was  apparently  fi'ce  from  mental 
disturbance,  yet  whenever  she  could  get  hold  of  a  pair 
of  scissors  she  would  begin  to  cut  u]i  the  bed  clothing  or 
her  own.  AVlien  stopped  she  would  laugh,  appear  mo- 
mentarily confused,  then  apparently  forget  that  she  had 
done  anything  out  of  the  way.  There  may  be  sudden 
aversion"  to  the  child,  or  jealousy  of  the  husliand  with 
suicidal  impulse.  (It  is  a  safe  general  rule  to  regard  all 
pueriu-ral  women  who  are  insane  as  lialjle  to  harm  the 
child,  no  matter  how  apparently  affectionate  they  may 
be.)  There  is  another  class  of  cases  in  which  the  wo- 
man liecomes  confused  and  suspicious,  gradually  lapses 
into  stupor,  becomes  filthy  in  her  liabits.  does  not  take 
food  voluntarily  ;  the  tongue  becomes  swollen  and  heavily 
coated,  the  breath  foul,  the  extremities  become  cool  and 
clammy.  This  condition  may  continue  for  a  long  period 
without  change,  be  followed' by  recovery,  or  partial  res- 
toration with  final  lapse  into  dementia.  These  are  cases 
of  profound  trophic  disturbance,  probably  due  to  auto- 
intoxication, apparently  from  jiaresis  of  function  in  the 
vegetative  organs,  and  especially  those  concerned  in 
elimination. 

The  treatment  of  puerperal  in.sanity  resolves  itself  into 
a  consideration  of  the  conditions,  both  physical  and 
mental,  under  which  it  exi.sts.  xVcute  and  apparently 
sudden  outbreaks  of  mental  aberration  during  the  piu-r- 
perium  suggest  the  probability  that  some  .somatic  dis- 
turbance exists,  or  that  something  imtoward  has  ilevel- 
oped  in  the  environment  of  the  patient.  In  those  forms 
of  insanity,  however,  which  are  gradual  in  their  onset, 
and  not  inarked  by  any  conspicuous  manifestation  of 
mental  disturbance,  the  presumption  in  favor  of  an  im- 
mediate exciting  cause  in  the  state  of  the  patient  is  not 
warranted,  and  careful  investigation  must  be  made  as  to 
the  phenomena  of  the  period  of  gestation,  for  the  jiossi- 
ble  presence  of  some  diathetic  condition,  as  to  the  life 
history  of  the  woman,  and  these  investigations  are  es- 
pecially necessary  when  we  have  to  consider  the  progno- 
sis. 

While  the  immediate  exciting  cause  of  the  mental  dis- 
turbance in  the  puerperal  woman  may  have  an  important 
bearing  upcm  her  physical  welfare,  and  therefore  indi- 
rectly upon  the  progress  of  the  insanity,  it  does  not 
affect  the  prognosis  as  to  recovery  from  the  mental  dis- 
turbance. The  prognosis  in  an}'  given  case  of  insanity 
connected  with  maternity  is,  other  things  being  equal, 
dependent  upon  the  heredity  and  cerebral  potentiality  of 
the  woman.  Further,  those  cases  having  an  heredity  of 
insanity  alone,  or  a  neurotic  heredit}'.  are  most  likely  to 
recover,  while  those  having  an  heredity  of  consumption, 
alcoholism,  syphilis,  or  cancer  are  the  most  certain  to 
be  the  victims  of  progressive  degenerative  change.  Or, 
to  express  the  same  conclusion  in  another  way,  the  chil- 
dren of  the  neurotic  and  insane  are  unstable,  while  the 
children  of  those  suffering  from  somatic  disease  which 
seriouslv  impairs  vitalitj-  are  defective.  Therefore  any 
physical  disease  or  mental  strain  may  be  sufficient  to  pro- 
duce insanity  in  women  after  confinement  wlio  are  un- 
stable or  defective  in  their  nervous  organization;  but  the 
inssinity  is  not  the  result  of  the  disease  or  strain  per  se, 
nor  is  there  any  special  form  of  mental  aberration. 

The  treatment  of  puerperal  insanity,  therefore,  is  the 
same  as  the  treatment  of  any  other  form  of  insanity. 
We  have  to  accomplish,  so  far  as  possible,  the  elimina- 
tion of  untoward  conditions  in  the  environment  of  the 
patient,  and  at  first,  especially  in  cases  of  delirium  or  acute 


excitement,  isolation  and  absolute  rest  in  bed  are  essential. 
We  cannot  treat  the  mental  condition  directly,  so  our 
efforts  must  be  (iirected  toward  the  relief  of  such  somatic 
disturbance  as  ma}'  be  present.  It  is  important  to  re- 
member that  no  matter  what  the  form  of  insanity  or  the 
previous  physical  condition  of  the  patient,  the  presence 
of  the  mental  disturbance  involves  also  interference  with 
the  vegetative  functions.  Therefore  the  regulation  of 
their  performance  becomes  our  first  consideiation.  Im- 
pairment of  digestion,  constipation,  and  some  renal  in- 
adequacy are  always  present.  Therefore  we  shoidd 
avoid,  so  far  as  possible,  the  administration  of  any  drug 
or  the  use  of  any  method  of  treatment  which  does  not 
liave  in  view  the  relief  of  auto-intoxication  and  the  ac- 
tive stimulation  of  all  of  the  emuuctorics  of  the  body. 
It  is  especially  important  that  the  bowels  should  be  thor- 
oughly emptied  and  kept  active.  In  delirium  <ind  acute 
excitement,  much  nourishment  is  needed;  but  it  should 
be  given  in  such  form  and  quantity  as  will  least  tax  the 
digestive  organs.  Sleep  is  also  of  the  greatest  impor- 
tance, but  it  must  not  be  gained  by  artificial  meaus  and 
at  the  expense  of  the  functional  activity  of  the  vege- 
tative organs ;  nor  by  means  so  powerful  as  to  destroy 
the  vitality  of  the  already  weakened  nervous  system  or 
further  depress  the  weakened  heart.  The  regime  to  be 
carried  out  in  any  given  case  w  ill  of  necessity  depend 
upon  the  individuality  of  the  patient  and  her  environ- 
ment, lliirrji  Anhtiin  Tomlinson. 

XXIV.  INSANITY,  THYREOGENIC— 

A.  Myxcedematocs  Ins.\nity. 

Myxoedema,  first  described  by  Gull  in  18T3.  and  named 
from  its  most  superficially  characteristic  symiitum  by  Ord 
in  1877,  is  due  to  a  partial  or  coniplcle  loss  of  function  of 
the  thyroid  gland, — either  fmni  cnngenital  alisence  or 
loss  in  early  childhood  (sporadic  cretinism),  cystic  degen- 
eration with  atrophy  (endemic  cretinism  of  goitrous  sub- 
jects), parenchymatous  degeneration  with  interstitial 
change  (ordinary  acquired  myxa'dema),  or  a  surgical 
operation  (cachexia  strumipriva).  The  symptoms  of  this 
disorder  of  nutrition  vary  with  the  rapidity  of  loss  of 
gland  function,  and  also  with  the  age  of  the  individual 
at  the  time  of  onset,  and  there  are  many  intermediate 
forms  between  the  infantile  and  the  adult. 

Acquired  myxcedema  of  the  adidt,  a  disease  of  cold 
climates,  more  common  in  women,  is  of  insidious  onset 
and  usually  of  slow  progress,  with  remissions  during 
warm  weather  or  during  jiregnancy,  and,  if  untreated, 
terminates  in  death  in  from  one  to  thirty  years.  The 
average  duration  of  life  is  between  six  aiul  seven  years. 

Advanced  cases  uniformly  present  mental  symptoms, 
and  there  may  be  some  question  of  the  necessity  of  giv- 
ing them  separate  consideration  under  Ihe  title  of  myxo?- 
deraatous  insanity,  since  they  are  merely  symptoms,  some 
constant  and  others  occasional,  which  come  late  in  the 
course  of  the  disease,  indicating  more  profound  changes, 
and  which  do  not  appear  at  all  if  early  and  proper  treat- 
ment is  given. 

These  patients  are  slow  of  comprehension,  of  thought, 
and  of  action,  exhibiting  a  clumsiness  of  mind  analogous 
to  that  of  their  bodies.  There  is  a  feeling  of  lassitude,  a 
loss  of  power  of  voluntary  attention,  and  a  distinct  sense 
of  effort  in  doing  the  little  they  succeed  in  accomjilish- 
ing,  even  in  forming  the  words  they  si)eak.  The}'  are 
dull,  heavy,  placid,  self-satisfied,  or  mildly  euphoric, 
which  state  in  some  cases  is  so  pronounced  as  to  have  led 
to  a  diagnosis  of  general  paralysis.  Though  usually 
mild  and  even-tempered,  and  at  times  stupid,  perhaps 
slee])ing  eighteen  ho\irs  out  of  the  twenty-four,  they  are 
liable  to  be  irritated  by  slight  causes  and  to  become  con- 
fused under  unusual  or  agitating  circumstances.  There 
is  imjiairment  of  the  memory  for  recent  events  from  an 
early  stage  of  the  disease.  These  symptoms,  which  are 
common  in  a  greater  or  less  degree  to  all  cases,  may  be  so 
pronounced  as  to  simulate  dementia;  but  until  a  late 
stage  they  always  have  a  fairly  good  insight  into  their 
coiidition,"  concerning  which  they  are  usually  ({uite  sensi- 


ua 


lusaulty. 
lUKauity. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


tive,  and  sufficient  stimulus  elicits  a  much  more  normal 
response  than  would  be  exjiected  tVom  the  appearance  of 
the  patient.  At  last  duhiess  and  apathy  become  so  pro- 
nounced that  tlicy  cease  to  appreciate  or  care  for  their 
condition,  show  little  or  no  emotion,  are  unable  to  make 
any  exertion,  and  become  practically  helpless. 

In  addition  to  these  sym))toms,  which  are  fimdamental 
and  underlie  all  other  mental  states  exhibited  b}^  these 
patients,  a  large  proportion  develop  delusions  of  persecu- 
tion. Seu.sitiveabout  their  personal  appearance,  they  are 
hable  to  .seclude  themselves,  which  way  of  living  in  time 
reacts  uuhealthf uUy  uiion  them ;  conscious  of  their  good 
intentions,  and  the  effort  recjuired  on  their  part  to  meet 
the  ordinary  demands  of  lite,  they  feel  themselves  mis- 
judged by  their  family  and  friends,  who,  at  first  not 
recognizing  disease,  may  think  them  inefficient  from  in- 
dolence, and  they  at  last  liecome  suspicious  of  the  good 
intentions  of  others  toward  them. 

Other  important  elements  in  the  development  of  delu- 
sions are  a  profoimd  anannia,  impairment  of  the  special 
senses,  hallucinations  and  illusions  which  may  in  part 
result  therefrom,  and  various  subjective  sensations  such 
as  headaches,  noises  in  the  ears,  vertigo,  pricking  and 
tingling,  numbness,  etc.,  which  are  often  misinterpreted 
as  evidence  of  attempts  b_y  some  one  to  injm-e  them. 
These  delusions  are  more  or  less  tirudy  held,  liut  may  be 
merely  temporary  and  troublesome  only  at  night,  when 
the  patients  are  not  always  well  oriented  in  their  relations 
to  those  about  them,  whose  attitude  toward  them  they 
misunderstand  and  whose  identity  they  often  mistake. 

The  various  para'sthesia',  impairments,  hallucinations 
and  illusions  of  the  special  senses,  delusions  of  persecu- 
tion, and  partial  disorientation  as  to  persons  are  the  most 
connnon  of  the  more  transitory  symptoms.  A  smaller 
proportion  of  cases  are  depressed  in  spirits.  This  depres- 
sion arises  in  part  perhaps  from  an  appreciation  of  their 
condition  and  is  sometimes  accompanied  by  anxiety,  all 
sorts  of  worries,  apprehension,  fears,  self-depreciation, 
and  a  tendency  to  suicide.  While  in  this  state  they  may 
be  sleepless  and  show  marked  restlessness  and  agitation 
with  moaning,  senseless  resistance,  and  refusal  of  food. 
In  others  the  euph<iria  which  is  so  constant  a  symptom 
appears  to  be  exaggerated,  and  there  result  short  periods 
of  mild  exhilaration.  If  more  pronounced  they  amount 
to  excitement,  and  are  often  accompanied  by  confusion, 
various  liallucinations,  and  delusions.  These  acute  at- 
tacks are  alwa\'S  preceded  by  the  less  obtrusive  but  more 
characteristic  S3'mptoms,  and  after  the  subsidence  of  the 
depression  or  excitement  the  more  essential  symptoms 
remain.  These  emotional  states  are  no  more  character- 
istic of  myxedematous  insanit.y  than  of  other  psychoses, 
in  many  of  which  they  occur,  and  instead  of  aiding  the 
diagnosis  they  serve  to  obscure  the  picture.  It  is  inter- 
esting to  note,  in  passing,  that  with  a  definite  etiology, 
a  single  underlying  cause,  the  same  patient  at  different 
times  may  show  sucli  variety'  in  emotional  tone.  This, 
however,  is  true  of  otlier  psychoses. 

While  the  character  of  the;  mental  symptoms  above 
mentioned  would  lead  one  to  suspect  their  origin,  the 
pre-existence  and  coexistence  of  other  symptoms  of 
niyxicdema  are  necessary  tor  an  absolute  diagnosis. 

The  signs  of  an  advanced  ease  are  unmistakable. 
There  is  a  deposition  of  mucin  in  the  subcutaneous  tis- 
sue, causing  a  swelling  resembling  ordinary  ccdema,  but 
which  does  not  pit  on  ]iressnrc.  Tliere  is  an  increase  in 
weight  and  a  characteristic  change  in  the  appearance  of 
the  patients  who  at  first  seem  to  their  relatives  to  be 
growing  stout  in  an  ordinary  way,  peihaps  to  the  physi- 
cian to  have  renal  disease.  Tliis"solid  ajdema  appears  at 
first  ii^  the  face  or  ankles,  and  in  time  becomes  general, 
although  there  are  instances  of  localized  myx(edemat(ms 
swellings.  The  hands  and  feet  become  large  and  clumsy, 
being  stiff  and  sometimes  numb.  Movements  are  slow 
and  dilficult.  being  limited  liy  swelling  at  tlie  joints:  the 
gait  is  ponderous  and  luisleady,  and  the  patient  some- 
times falls.  The  eyelids  arc  i)utt'y  and  ijcndulous,  the 
brows  are  elevated  to  correct  the  drooping  of  tlic  lids,  the 
nose  is  broad,  and  the  lips  are  thick.    The  skiu  of  the  face 


is  yellowish  and  translucent,  especially  of  the  eyelids,  and 
there  is  often  a  red  spot  on  either  cheek.  The  face  shows 
little  change  of  expression  to  emotion.  The  skin  gener- 
ally is  downless,  dry.  scaly,  non-perspirisig,  and  has  a 
tendency  to  crack.  The  nails  are  brittle,  the  hair  be- 
comes dry  and  finally  thin  all  over  the  bod}",  perhaiis 
disappearing  in  places.  The  teeth  are  cations,  the  breath 
is  foul,  the  tongue,  soft  palate  and  gums  are  pale  in  ci  ilor, 
swollen,  and  there  is  often  a  discharge  of  bloody  niuc\is 
from  the  mouth,  and  a  tendency  to  the  formation  of  poly  pi 
and  hemoi'rhoids,  and  to  hemorrhages  from  the  mucous 
membranes  generally.  The  voice  is  husk}- ;  speech  is 
deliberate  and  monotonous.  The  special  senses  are  often 
impaired,  though  this  varies  with  the  condition  of  tlie 
patient,  since  sometimes  they  see  and  hear  with  difficulty 
and  again  perfectly-.  Sensation  varies  from  an  almost 
normal  condition  to  marketl  ana-sthesia  and  analgesia. 
Conduction  of  sensation  appears  to  be  slow,  althoug-h  it  is 
difficult  to  determine  how  much  of  the  slowness  is  due  to 
the  mental  condition.  The  eyes  water  in  cold  weather, 
especially  in  a  wind.  The  bod3'-temperature  may  be  sub- 
normal. These  jiatients  are  very  sensitive  to  cold,  wearing 
an  abundance  of  heavy  clothing,  and  living  in  Avarm  rooms. 
The  bodily  condition  is  one  of  anamiia. — the  percentage 
of  hannoglobin  is  reduced,  there  is  a  moderate  leuco- 
cytosis.  The  heart  is  often  enlarged,  the  beat  slow  and 
weak,  while  the  rate  is  markedly  increased  by  moderate 
exercise.  The  urine  is  diminished  in  quantitv  (500  to  700 
c.c),  in  specific  gravity,  and  in  total  amount  of  urea  ex- 
creted; and  in  a  case  of  long  standing  it  often  contains  a 
trace  of  albutnin  and  casts.  These  advanced  cases  also 
show  watery  a'dema  due  to  the  renal  change.  They 
have  attacks  of  palpitation  and  dyspncea,  and  sometimes 
short  periods  of  unconsciousness  or  epileptiform  seizures. 
The  slow  onset,  the  frequent  sense  of  well-being  and  oc- 
casional delusions  of  grandeur,  the  mental  stupidity  simu- 
lating dementia,  the  peculiar  speech,  the  clumsy  gait, 
the  general  inability  to  make  precise  movements,  and  the 
attacks  of  unconsciousness  might  suggest  general  pa- 
ralysis, but  the  presence  of  other  symptoms  of  myxo;de- 
ma,  notablv  the  solid  cedema,  should  prevent  this  mis- 
take. 

The  treatment  is  that  for  myxo?dema.  It  consists  in 
supplying  the  deficiency  of  solnething  necessary  to  nor- 
mal metabolism  by  the  cautious  administration  of  the 
desiccated  thyroid  of  the  sheep.  It  is  expedient  to  give 
smaller  doses  and  for  a  longer  period  of  time  than  was 
formerly  the  practice  in  order  to  avoid  certain  unpleasant 
and  even  dangerous  effects.  The  symptoms  of  overdose 
are  anorexia,  coated  tongue,  foul  breath,  nausea,  vomit- 
ing, and  diarrha'a:  headaches,  pains  in  the  limbs  and  in 
the  chest,  simulating  angina ;  a  moderate  rise  of  temper- 
ature, restlessness,  mental  irritability  or  even  excitement : 
a  reduction  in  the  percentage  of  lucmoglobin,  an  increased 
leucocytosis ;  a  rapid  pidse  especially  on  exertion,  vertigo, 
palpitation,  dyspiuea,  and  syncope.  Especial  care  is  to 
be  taken  in  cases  of  mental  excitement  with  a  tendency 
to  exhaustion,  and  in  tlmse  with  great  antiemia  and  a 
weak  heart.  It  is  well  to  remember  that  the  effects  of 
the  remedy  on  cases  of  myxa>dema  are  more  pronounced 
than  on  healthy  people,  that  it  is  better  borne  b}'  the 
young  than  by  those  in  whom  atheromatous  changes  have 
begun,  that  it  is  said  to  light  up  a  latent  tuberculosis, 
that  deaths  in  syncope  have  been  reported  following  very 
moderate  exertion,  and  that  it  is  cumulative  in  its  effects, 
the  danger  existing  for  some  time  after  cessation  of  ad- 
ministration. It  is  interesting  to  note  that  from  large 
doses  symptoms  are  developed,  the  antithesis  of  those 
characteristic  of  myxa^dema,  viz. ;  tachycardia,  restless- 
ness, irritability  or  mental  excitement, — in  other  words 
the  mental  staf-e  of  exophthalmic  goitre. 

During  active  treatment  the  patient  should  be  kept  in 
bed  to  avoid  exertion,  which  is  dangerous;  massag'e 
should  be  given  to  aid  elimination  of  mucin,  and  an  iron 
tonic  administered  to  correct  the  antfmia  already  existing 
and  to  prevent  an  additional  reduction  of  hiPinoglobin. 
One  should  begin  with  gr.  i.  or  ij.  doses  of  desiccated 
thyroids  (equivalent  to  gr.  iiss.  to  v.  of  the  fresh  gland) 
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twice  daily.  The  remedy  cuu.ses  at  first  an  increase  in  tlie 
quantity  of  urine  and  of  tlie  urea  eliminated.  When  the 
patient  is  in  a  normal  condition  .so  far  as  the  my.xa'dema 
is  concerned  the  dose  whicli  will  maintain  this  state  must 
be  determined  and  taken  regularly  throughout  the  life  of 
the  individual.  The  qiumtity  A'aries  with  the  person  and 
season,  a  larger  dose  being  required  in  winter,  but  usually 
gr.  ss.  to  i.  daily,  perhaps  each  second  day,  is  sullicient. 
Notwithstanding  the  brilliant  results  of  treatment  it  i.s  a 
question  if  these  patients  are  not  left  with  some  slight 
mental  defect. 

B.    CliETI.NISM.* 

Cretini.sm,  or  myxtedema  in  the  child,  presents  a  vari- 
ation of  symptoms  according  to  the  age  at  the  time  of 
onset,  the  rapidity  and  the  completeness  of  the  loss  of 
function  of  tlie  thyroid.  The  gland  may  not  have  de- 
veloped, in  which  case  the  child  shows  marked  S3'niptoms 
at  birth  and  dies ;  an  atrophy  may  have  begun  before  birth, 
the  child  at  that  time  showing  symptoms,  but  the  disease 
may  progress  slowly  and  life  may  be  prolonged  for  years ; 
or  the  condition  may  be  normal  at  birth  and  the  disease 
appear  early,  usually  before  the  fifth  year.  In  this  latter 
class  are  included  mo.st  of  the  sporadic  cases.  The  en- 
demic form,  usually  with  goitre,  may  begin  to  show  symp- 
toms at  any  age.  When  the  gland  is  congenitally  ab.sent 
or  the  loss  of  function  progresses  rapidly,  the  child  dies 
early.  If  the  atrophy  or  degeneration  begins  later  in 
childhood  or  in  adolescence,  and  especially  if  it  proceeds 
slowly,  there  is  the  usual  arrest  of  development  of  body 
and  mind,  but  the  individual  may  live  to  the  age  of  forty 
years  or  more. 

The  mental  state  varies,  according  to  the  bodily  condi- 
tion, from  an  amentia  of  the  congenital  form  to  a  slight 
degree  of  enfeeblement  in  the  cretinoid  state;  but  allow- 
ing for  modification  because  of  infantile  lack  of  develop- 
ment there  is  a  striking  similarit}'  between  the  mental 
symptoms  which  manifest  themselves  in  a  case  in  which 
the  disease  began  in  childhood  and  those  which  are  ob- 
served in  one  of  later  development — viz.,  in  adult  life.f 
Cretins  have  a  marke<l  psychomotor  retardation. — they 
are  exceedingly  slow  in  their  mental  opeiations  and  in 
their  movements.  They  lack  the  interest,  the  inquisi- 
tivene.ss,  of  normal  children,  have  little  power  of  atten- 
tion and  will  sit  for  liours  without  noticing  their  sur- 
roundings. Because  of  their  lack  of  abilitj'  normally 
to  receive  impressions,  to  remember,  to  form  ideas,  and 
to  reason  to  conclusions,  they  gain  little  experience  and 
remain  children  in  mind  as  well  as  in  body  throughout 
their  lives.  Only  the  most  intelligent  are  capable  of  any 
occupation.  Many  do  not  learn  to  talk  or  even  to  com- 
municate by  signs,  are  filthy  in  their  habits,  cannot  walk 
or  stand  without  assistance,  and  liave  an  inordinate  ap- 
petite with  apparent  absence  of  the  sense  of  taste.  They 
sliow  slight  capacitj'  for  exertion  ;  some  are  entirely  help- 
less. Tins  torpor  is  due  partly  to  the  mental  conilition 
and  partly  to  muscular  weakness. 

They  show  little  emotion,  are  placid  or  stupid,  often 
sleeping  more  tlian  healthy  children,  but  while  they  are 
dependent,  sh)',  affectionate,  mild,  and  even-tempered,  if 
annoyed  they  ma_v  be  for  short  periods  of  time  sidk}-, 
obstinate,  irritable,  or  they  may  exhibit  violent  fits  of 
temper. 

The  special  senses  are  often  imperfect,  particulai'l_v 
those  of  hearing  and  smell,  though  it  is  difficult  to  ascer- 
tain this  because  of  the  stupid  condition  of  the  patient. 
Cutaneous  sensation  is  usually  diminished.  The  deep  re- 
flexes are  active. 

Less  frequently  than  in  myxaxlema  of  the  adult  a  few 
of  the  more  intelligent  develop  delusions;  they  are  also 
liable  to  periods  of  depression  and  excitement.  These 
mental  states  are  not  characteristic  of  cretinism,  they  are 
no  doubt  due  largely  to  the  intense  anaemia,  to  various 
perversions  of  ordinary  sensation,  and  to  the  imperfection 
of  the  special  senses. 

•See  Goitre  and  Cretinism. 

tSee  "  My.\cedematous  Insanity,"  in  tUe  first  section  ol  this  arliole. 

Vol.  v.— )0 


"While  the  mental  condition  is  quite  characteristic  it  is 
even  more  true  than  in  the  adult  form  that  the  diagnosis 
of  cretinism  must  be  matle  chiefly  from  physical  signs. 
The  dwarfed  stature,  peihaps  not  over  three  feet  at  the 
age  of  twenty-one  years,  and  the  childish  appearance ;  the 
.solid  a>dema  which  is  most  conspicuous  in  the  face,  hands, 
and  feet:  the  broad  head  with  the  anterior  fontanel  still 
open  ;  the  eyes  apparently  far  apai't  and  i>artially  covered 
bj'  swollen  lids;  the  broad,  flat  nose;  the  large  mouth 
with  thick  lips,  large,  protruding  tongue,  and  carious 
teeth ;  the  lack  of  intelligence  in  the  face,  the  skin  of 
which  is  sallow  and  waxy  in  appearance;  the  rough,  dry 
skin  over  the  body  generally,  on  which  the  liair  is  coarse 
and  thin,  or  wholly  absent;  the  short,  thick  neck  with 
swellings  above  the  clavicle;  the  prominent  abdomen. 
l)erhaps  with  hernioe ;  the  poorly  developed,  crooked 
limbs;  the  slow,  awkwai'd  gait,  if  the  ])atient  is  able  to 
walk;  the  lack  of  sexual  development;  the  harsh  or  shrill 
voice;  a  subnormal  temperature,  great  sensitiveness  to 
cold,  a  slow  pulse  and  respiration — all  make  a  picture 
not  easily  mistaken.  In  making  the  diagnosis  cases 
should  be  excluded  which  do  not  show  the  most  charac- 
teristic signs  of  myxa'dema,  viz. ,  the  solid  oedema,  and 
the  changes  in  the  skin  and  its  appendages. 

The  treatment  is  that  for  myxedema  beginning  at  any 
age,  and,  although  children  bear  proportionately  larger 
doses  than  the  .adult,  death  has  occurred  and  desiccated 
th}Toid  should  be  administered  with  care.*  The  patient 
should  be  kept  in  bed,  or  exercise  should  be  greatly 
limited,  during  the  stage  of  most  active  treatment,  not 
only  because  of  the  slight  danger  of  syncope,  but  also  to 
avoid  the  bending  of  the  bones  of  the  legs  which  then 
grow  rapidly.     Splints  are  sometimes  applied. 

The  effect  of  treatment  is  immediate  and  most  jiro- 
nounced  in  removing  the  phvsieal  signs  of  myxtedema. 
A  change  in, the  mental  condition  is  not  so  prompt,  but 
in  a  general  way  it  may  be  said  to  keep  pace  with  the 
subsequent  bodily  growth.  The  removal  of  the  myxce- 
dematous  swelling,  the  softening  of  the  skin,  the  growth 
of  hair  and  of  teeth  make  a  striking  change  in  the  appear- 
ance of  the  patient:  at  the  same  time  there  is  more  activ- 
ity of  body  and  mind;  tlie  cliaracteristic  torpor  disap- 
pears; the  power  of  attention  increases,  and  the  child 
begins  to  gain  expei'ience.  Notwithstanding  the  won- 
derful improvement  which  is  quickly  made  b}'  removal 
of  the  physical  signs,  there  still  remains,  in  the  cretin  who 
has  passed  the  period  of  puberty  without  treatment,  an 
undeveloped  mind  in  a  stunted  body.  The  amount  of 
development  that  can  be  expected  in  an}'  case  depends 
on  the  capacity  of  the  individual  for  growth,  which  varies 
inversely  with  the  age.  Hence  the  importance  of  an 
early  diagnosis.  "With  sufficiently  early  and  judicious 
treatment  there  is  no  reason  why  a  cretin  should  not 
develop  into  a  normal  individual.  "When  treatment  is 
dela}"ed  several  years,  or  till  after  puberty,  improvement 
only  can  be  attained.  As  in  all  eases  of  myxffidenia  the 
patient  must  take  regularly  throughout  life  a  sufficient 
amount  of  desiccated  th_vroid  to  prevent  a  recurrence  of 
symptoms.  George  T.  Tattle. 

XXV.  INSANITY  FROM  ARREST  OF  DEVELOP- 
MENT :  IDIOCY,  IMBECILITY.— Idiocy,  imbecility,  and 
feeble-iiiindedness  are  varying  grades  of  the  same  condi- 
tion. Tbej' represent  checked  cerebral  development.  As 
such  they  cannot,  strictly,  be  classed  with  the  insanities 
since  insanity  indicates  a  perversion  of  function  of  cerebral 
structures  which  are  present.  In  idiocy,  these  structures 
have  never  fully  developed  or  have  remained  altogether 
absent.  Idioc}',  therefore,  implies  defect,  while  insanity 
implies  perversion.  Before  the  age  of  pubert\'.  true  in- 
sanity is  rare.  It  is  true  that  general  paresis  has  been 
reported  in  children  of  twelve:  that  paranoia  may  begin 
to  show  itself,  as  shyness,  suspiciousness,  and  egoism  still 
earlier,  and  be  fairly  well  developed  by  fourteen  or  even 
younger.  Similarly,  mania  and  melancholia  are  reported 
as  having  occurred  in  children.     In  the  larger  number  of 


*  For  symptoms  of  overdose  see  "  Myxoedematous  Insanity.'* 
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cases  such  mental  disturlmnces  are  the  developments 
or  manifestations  of  idiocy  and  imbecility.  They  are 
usually  severe  ami  brief.  After  them,  the  mental  cloud- 
ing seems  deeiier. 

The  brain  of  thecliild  does  not  attain  itsfull  structural 
development  until  the  tiftcenth  year  of  life.  Conse- 
quently tlie  )iathnlo!;y  of  idiocy  is  no  less  a  chapter  than 
the  pathology  of  the  brain  in  infancy  and  cliildhood ;  and 
among  1  he  causes  of  idiocy  must  be  reckoned  all  injurious 
influences  which  act  upon  the  brain  before  the  fifteenth 
year.  Alental  defect  resulting  from  injuries  to  brain 
structure  after  that  period  is  dementia.  There  lias  been 
a  somewhat  reactionary  tendency  in  the  interest  cen- 
tring about  idiocy.  Thirty  or  forty  years  ago,  the  investi- 
gators of  this  subject  were  chiefly  pathologists  and  com- 


FiG.  2.S4.5.~Case  »>f  Spnrjulic  Cretinism,  I>\v;ii!i.iu  I'hi.  tii  :(L'i.i 
twL'iity-two  years ;  lieigtit,  fdrty  and  une-hall  jihIk  .^;  uci^liU  iiu\- 
seven  pounds.    (From  collection  of  Walter  E.  Feruald.j 

parative  anatomists.  To-day  the  trend  of  study  is 
clinical,  psychological,  and  pedagogical.  The  causes,  the 
early  recognition,  and  above  all  the  education  of  back- 
ward chiliircn  are  now  the  chic^f  objects  of  inquiry.  The 
present  aitiele  otdy  essays  to  give  a  sketch  of  the  whole 
subject.  For  more  detailed  descriptions  the  reader  is  re- 
ferred to  the;  special  literature,  which  is  voluminous. 

Pathoi.ogv. — The  lesions  in  idiocy  are  gross  and  mi- 
croscopic. The  gross  lesions  consist  of  tumors,  areas  of 
sclerosis,  meningeal  tliickeniugs,  and  of  defects  and  mal- 
formations. Thus  the  cortical  convolutions  are  absent 
or  im|ierfectly  developed;  or  the  basal  ganglia  are  ab- 
sent; the  e(ir|)us  callosnm  is  sometimes  totally  deficient, 
as  are  also  both  lobes  of  the  cerebellum.  These  defects 
may  be  the  results  of  agenesis,  or  thej'  raa3'  have  been 
cau.sed  by  intracranial  liemorrhage.  In  t  he  latter  event, 
large  cysts  are  often  jiresc^it.  Porencephaly  and  hyper- 
troi)liy  and  true  niierocephalj'  of  the  brain  are  c<jmpar- 
atively  rare  conditions.  Hydrocephalus,  on  the  other 
hand,  is  common.     It  may  exist  as  an  independent  lesion 


or  ma.y  complicate  any  of  the  others.  Contrasted  with 
these  gross  defects  are  those  in  which  the  brain  as  a 
whole  is  within  normal  limits  as  to  architecture  and  size, 
but  in  which  microscopical  examination  shows  defects  in 
the  ganglion  cells  of  the  cortex.  The  cells  are  fewer  in 
nvuiiber  and  imperfectly  developed.  In  general,  the 
greater  the  gross  anatoiuical  defect,  the  greater  is  the  in- 
tellectual failure.  This  rule  is  not  absolute,  however. 
Cases  are  on  record  in  which  gross  lesions  were  associated 
with  considerable  intelligence.  On  the  other  hand,  .some 
profound  idiots  have  brains  of  fairly  normal  outlines. 

ETioLOCiY. — The  causes  of  idiocy,  imbecility,  and  fee- 
ble-mindedness  may  best  be  considered  as  they  occur  be- 
fore, at,  and  after  birth.  The  prenatal  causes  are  the 
most  important.  In  over  fifty  per  cent,  of  feeble-minded 
children  the  cause  can  be  shown  to  be  congenital.  In 
most,  the  causes  are  directl)'  traceable  to  defective  ner- 
vous systems  on  the  part  of  tlie  forebears.  Froiu  faiuilies 
with  distinct  neurotic  taint,  viz.,  the  insane,  the  epileptic, 
the  alcoholic,  hysterical,  and  the  like,  idiotic  or  feeble- 
minded children  are  pretty  sure  to  issue.  The  chances 
are  greater  in  consanguineous  marriages  when  neither 
side  of  the  family  has  a  clear  record.  They  are  especially 
great  when  feeble-miudedness  is  a  parental  stigma.  Di- 
rect inheritance,  with  perpetuation  of  type,  is  more  fre- 
quent in  idioc}'  than  in  any  other  degenerative  condition. 
This  question  is  of  extreme  practical  importance,  as 
feeble-iuinded  women  are  easy  prey  to  the  lusts  of  men, 
and  when  lacking  proper  protectors  are  a  menace  to  the 
state  through  increasing  its  dependents.  Alcohol  stands 
in  proiuinent  relationship  to  idiocy  and  feeble-minded- 
ness.  Of  2,5.')4  admissions  to  the  Bieetre  for  idioc}',  im- 
becility, epileps}',  and  hysteria,  in  forty-flve  percent,  one 
or  both  parents  drank  to  excess  (Bourneville,  "  Recher- 
ches,"  etc.,  Paris,  1901).  Active  syphilis  and  tubercu- 
losis in  the  parents,  aside  from  giving  rise  to  gross  lesions, 
may  also  be  responsible  for  failure  in  development.  The 
other  prenatal  causes  of  idiocy  and  feeble-mindedness  are 
related  to  diseases  and  injuries  allecting  the  mother  dur- 
ing the  period  of  her  pregnancy.  The  causes  acting  at 
birth  are  chiefly  traumatic.  During  or  just  preceding 
delivery,  the  child's  brain  sustains  injury.  First  chil- 
dren and  boys  are  chiefly  exposed  to  such  dangers.  Into 
the  rubric  of  causes  acting  after  birth  all  pathogenic 
agencies,  traumatic,  toxic,  or  nutritional,  fall.  In  con- 
sidering these  causes,  it  must  be  borne  in  mind  that  the 
brain  of  the  infant  and  child  is  an  extremely  delicate 
organ,  undergoing  lapid  development.  At  the  end  of  the 
second  year  it  weighs  three  times  as  much  as  it  did  at 
birth.  In  the  essentially  reflex  character  of  its  function 
and  in  its  quick  response  to  stimuli,  it  resembles  a  primi- 
tive nervous  ganglion  more  than  it  does  the  adult  en- 
cephalon.  Apparently  tri  vial  causes  may  therefore  arrest 
its  development;  and  any  arrest,  iu  so  rapidly  growing 
an  organ,  may  haxe  far-reaching  results.  It  differs  in 
another  respect  from  the  adult  brain  in  that  focal  diseases 
affect  the  whole  brain.  Thus  the  chief  syiuptom  of  cere- 
bral tumors  in  infants  is  stupidity,  whereas  in  adults  they 
may  cause  no  mental  symptoms.  It  is  thus  readilj'  ap- 
parent that  the  younger  the  child  the  greater  is  the 
chance  of  a  brain  affection  having  far-reaching  elfects  on 
the  intelligence.  Of  the  most  important  causes  acting  in 
infancy  and  early  childhood  may  be  mentioned:  cerebral 
and  meningeal  liemorrhage;  meningitis,  especially  the 
cerebro-spinal  form  ;  the  infectious  di.sea.ses,  notably  scar- 
let fever  and  typhoid  fever;  and  convulsions  froiu  any 
cause,  but  particularly  the  convulsions  of  epilepsy. 
Malnutrition  is  doubtless  a  cause  of  feeble-mindedness 
and  idiocy,  as  is  also  rickets.  General  malnutrition  is 
also  possibly  responsible  for  amaurotic  family  idiocy. 
Cretinism  illustrates  the  importance  of  the  internal  secre- 
tions for  brain  development.  Of  external  poisons,  alco- 
hol, and  possibly  some  drugs  given  for  therapeutic 
purposes,  have  checked  mental  developiuent.  Trauma 
is  regularly  mentioned  as  a  cause,  but  it  is  rarely  possible 
satisfactoril\'  to  prove  such  a  relation.  The  loss  of  one 
or  more  of  the  special  senses  as  causes  will  be  mentioned 
under  sensorial  idiocy. 
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Insanit}-. 
Insanity. 


Symptoms. — The  sjmptoms  of  mental  arrest  naturally 
vary  witb  the  time  when  the  arrest  occurs,  and  in  some 
ways  with  the  causes  of  it.  In  congenital  cases  the 
child  is  usually  several  months  old  before  the  mother  no- 
tices that  it  is  different  from  other  children.  In  acquired 
cases,  such,  for  e.\aniple,  as  those  caused  by  meningitis, 
the  mental  arrest  is  noticed  consecutively  to  the  cause. 
Between  profoiuul  idiots,  whose  life  is  purely  automatic 
and  vegetative,  and  feebleminded  or  baekwai'd  children, 
there  is  too  wide  a  gap  to  permit  a  satisfactory  descrip- 
tion of  sym]itoms  wliieh  shall  liold  good  for  both  classes. 
Consequently  I  shall  first  give  a  description  of  the 
symptoms  of  theprofouniler  grades  of  mental  arrest,  and 
later  shall  describe  the  .symptoms  as  they  are  observed  in 
children  who  are  feeble-minded  or  backward.  Between 
these  tAvo  extremes  will  be  found  many  cases,  some  of 
whieli  incline  to  one  end  of  the  scale,  others  to  the  other. 

!<!liiijiioiiix  (if  ProfoinKl  Iili'ori/. — Tliesc  are  ph_vsieal  and 
mental.  Tlie  physical  .symptoms  due  to  paralysis,  etc., 
will  be  described"  under  Diagnosis  as  to  Clinical  Type. 
Of  other  physical  symptoms  cranial  anomalies  are  the 
most  constant.  The  skull  is  too  large  or  too  small  or 
asymmetrical.  The  nose  and  ears  frequently  have  degen- 
erative stigmata.  The  lips  are  thick an(r  the  teeth  defec- 
tive. In  short,  it  is  profound  idiots  that  give  the  best 
opportunity  for  the  study  of  the  anatomical  stigmata  of 
degeneration.  Nearly  all  the  patients  are  undersized,  ill- 
proportioned,  and  chnusy.  All  are  homely  and  mo.st  are 
repulsive  in  appearance.  The  mental  state  of  profound 
idiots  shuts  them  off  completely  from  society  and  makes 
them  automata  or  worse.  The}'  talk,  either  not  at  all 
or  indistinctly;  they  lie  in  bed  motionless,  or  performing 
rhythmical  movements  and  uttering  meaningless  sounds; 
the  saliva  runs  from  the  mouth ;  the  urine  and  f»ces  are 
passed  involuntarily ;  their  attention  can  be  attracted 
either  very  imperfectly  or  not  at  all  by  sights  and  sounds. 
The  pain  sense  is  greatly  diminished.  The  severe  wounds 
and  mutilations  which  idiots  are  apt  to  receive  acciden- 
tally often  pass  iincomplained  of.  Also  in  pneumonia, 
to  which  they  are  ver}'  liable,  they  give  no  evidence  of 
pain.  Such  are  the  main  characteristics  of  profound 
idiots.  By  reason  of  them  the  patients  are  entirely  help- 
less, requiring  to  be  fed  and  cared  for  in  every  way.  In 
idiocy  of  less  degree,  but  in  which  the  mental  defects  are 
still  profound,  some  of  the  above  symptoms  are  less  pro- 
nounced or  altogether  wanting.  ThTis  some  can  talk 
fairly  intelligibly.  Many  hopeless  idiots  are  not  bedrid- 
den, and  care  for  their  persons  to  a  certain  extent.  Some 
run  about,  laughing  and  chattering  to  themselves,  look- 
ing and  acting  like  large-sized  monkeys.  They  under- 
stand much  of  what  is  said  to  them  and  can  be  made 
subservient  to  a  certain  degree  of  discipline. 

SyinptiHnii  cf  Fi.ihle  iiiindediitxs. — Such  patients  as  cor- 
respond to  the  description  just  given  are  usually  the  in- 
mates of  asylums  and  homes,  or.  if  they  are  kejjt  at  home, 
are  rarely  or  never  seen  by  visitors.  They  are  pariahs 
and  are  susceptible  of  little  or  no  improvement.  In 
strong  contrast  to  them  are  the  children  who  are  back- 
ward and  mentally  deticieut.  but  not  profoundl}'  idiotic. 
This  latter  class  is  a  large  one.  and  in  it  pedagogical 
efforts  have  been  crowned  with  no  little  success.  A 
fairly  typical  history  in  a  case  from  this  class  is  as  fol- 
lows. Scime  of  the  degenerative  stigmata  are  present  in 
the  parents,  or  there  was  a  difficult  labor  when  the  child 
was  born,  or  severe  convulsions  occurred  in  childhood. 
At  birth  the  baby  seemed  normal,  took  its  nourishment 
well  and  increased  in  weight.  The  mother  may  have 
noticed  about  the  sixth  or  eighth  month  that  the  baby 
was  less  playful  than  other  babies,  that  it  did  not  follow 
objects  with  its  eyes,  that  its  attention  was  ditficult  to 
attract.  Failing  to  notice  these  things,  she  may  have  al- 
lowed the  child  to  pass  its  second  3'ear  without  learning  to 
say  any  words.  In  some  cases  slowness  in  learning  to  walk 
is  the  tirst  thing  to  attract  parental  attention.  This  symp- 
tom is  of  less  value  than  are  some  of  the  others,  as  there 
is  considerable  physiological  variation  in  the  age  at  which 
children  learn  to  walk,  and  also  because  deficient  children 
often  learn  to  walk  early.     In  other  cases  the  child  passes 


through  the  period  of  infancj'  without  being  remarked 
as  noticeably  backward,  and  it  is  not  luitil  the  school 
teacher  reports  slow  progress  and  a  mental  calibre  infe- 
rior to  its  age,  that  it  is  finally  brought  to  the  physician 
for  advice.  In  other  cases  the  mental  deficiency  is  estab- 
lished in  direct  setiuence  to  an  infectious  disease,  and 
comes  as  an  abrupt  interruption  of  previously  normal 
progress.  In  such  cases  the  child  may  lose  much  of  the 
intelligence  it  had  gained.  When  the  little  patient  is 
finally  brought  under  the  observation  of  the  physician, 
some  or  all  of  the  following  symptoms  are  referred  to  by 
the  parents.  In  all  grades  of  fecble-miudedness,  and  at 
all  ages,  the  fundamental  defect  noticed  is  lack  of  atten- 
tion. In  young  children  this  is  shown  by  their  failing  to 
lie  attracted  by  sights  and  sounds  at  an  age  when  they 
should  be  .so  attracted;  in  older  children,  by  the  inabil- 
ity to  keep  their  minds  on  their  work.  Even  in  play  they 
fall  behind  the  others  by  failure  of  attention.  Some  im- 
beciles, while  failing  in  attention  in  most  matters,  can  give 
good  attention  to  othei's.  This  is  especiallj'  shown  in 
mischievous  acts.  Consecutive  thinking  and  reflectinn 
are  not  compatible  with  great  feeble-mindedness.  In  mild 
grades  of  feelile-mindedness  the  instincts  are  not  greatly 
different  from  what  they  are  in  health.  Hunger  is  felt 
bj'  all,  and  is  often  indulged  to  the  point  of  gluttony. 
As  genius  is  independence  and  originality,  so  feeble-mind- 
edness, which  is  far  removed  from  genius,  is  the  other  ex- 
treme. Thvis  the  imitative  instinct  isstrongly  developed 
in  the  feeble-minde<l.  Some  feeble-minded  children  are 
docile  and  polite,  but  a  larger  number  are  rude  and  un- 
civil and  are  often  difficult  to  train  in  this  direction.  De- 
struetiveness,  a  special  attribute  of  infancy,  is  continued 
in  idiocy  and  feeble-mindedness  beyond  the  age  at  which 
normal  children  learn  the  value  of  property  and  the 
rights  of  others.  Profound  idiots  are  destructive  at  all 
times.  In  lesser  grades  this  tendency  may  appear  only 
during  fits  of  anger.  Again,  it  may  ajiiiear  as  an  impulse 
coming  without  apparent  cause,  like  the  impulses  in  some 
forms  of  chronic  degenerative  insanity.  Imbeciles  and 
the  feeble-minded  are  thus  sometimes  incited  to  dangerous 
and  unprovoked  assaults  or  to  the  setting  fire  to  build- 
ings. As  a  rule  the  ]Mtients  are  timid  in  the  extreme, 
but  in  their  fits  of  excitement  and  anger  they  lose  all  ap- 
preciation of  conse(]Uences  and  seem  fearless.  At  such 
times  they  are  probably  irres])onsil)le  and  may  be  very 
dangerous.  They  attempt,  under  such  circumstances,  to 
do  injury  to  anything  in  their  vicinity,  anim.'ite  or  in- 
animate, and  are  v,ery  difficult  to  restrain.  An  excited 
imbecile  is  usually  a  very  dangerous  person.  The  feeble- 
minded are  acutely  .sensitive  to  pleasure  and  pain.  As  a 
rule,  also,  they  are  affectionate,  although  their  affection 
does  not  reach  the  plane  of  self-sacrifice.  All  appreciate 
kindness  and  are  repelled  by  rough  treatment.  Jlost 
feeble-minded  children  are  mischievous.  They  are  usu- 
all)'  untruthful,  and  will  often  .steal.  As  regards  the 
higher  intellectual  faculties,  there  is  naturally  a  great 
variation  in  the  feeble-minded.  In  the  milder  grades  all 
these  faculties  are  present,  though  generally  less  acute 
than  in  normal  peojjie.  As  a  nde  judgment,  will,  mem- 
ory, and  self-control  are  all  impaired.  In  some,  how- 
ever, the  judgment  in  regard  to  simple  matters  is  good; 
the  will  nia}^  be  well  developed  though  it  manifests  itself 
as  stubbornness  lather  than  as  tenacity  of  reasonable  pur- 
pose. In  certain  cases  the  memory  is  developed  to  an 
extraordinary  degree.  Credulity  and  instability  of  the 
emotions  are  common  characteristics  of  a  weak  intellect 
generally.  Manifestations  of  these  traits  are  seen  even,  in 
adults  who  pass  as  normal,  in  the  following  of  tads,  faith 
cures,  and  bizarre  creeds.  The  vast  majority  of  the  f»l- 
lowers  of  such  movements  are  distinctl}'  feeble-minded. 
In  profound  idiocy,  of  course,  credulity  cannot  enter. 
But  in  the  unecjual  intellectual  development  of  feeble- 
minded children,  credidity  and  instability  of  the  emotions 
are  prominent  features.  Such  children  delight  and  be- 
lieve in  fairy  stories,  or  are  terrorized  b_y  ghost  stories, 
beyond  the  usual  age  when  such  fictions  cease  to  interest. 
Sleep  is  usuallj-  impaired.  Masturbation  is  common. 
The  disposition   of    feeble-minded  children  is  subject 
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to  wide  variations,  as  has  bten  indicated  above.  Some  are 
docile,  quiet,  affeetiouate  little  creatures,  very  timid, 
incapable  of  luu  miug  others,  but  capable  of  running  avva}' 
or  even  of  committing  suicide  if  harshly  censured.  Others 
are  the  direct  antithesis  to  this.  Moody  and  sullen;  they 
exhibit  little  afl'ection  for  those  around  them.  The}'  fly 
into  violent  passions,  either  when,  at  home,  they  are  not 
given  their  own  way,  or  in  their  play  with  other  children. 
When  ai'oused,  they  are  often  very  violent,  destroying 
anything  tliey  can  lay  their  hands  on,  attacking  those 
near  them,  biting,  scratching,  or  hurling  loose  objects, 
with  total  disregard  to  conscciuenccs.  Representatives  of 
this  latter  class  are  naturally  ver}'  hard  to  educate.  All 
reipiire  more  or  less  supervision  and  some  are  entirely  in- 
capable of  taking  any  care  of  themselves. 

Speech,  with  its  correlates — the  ability  to  read  and  to 
write — is  present  in  feeble-minded  children.  If  speech  is 
absent  (with  the  exception  of  certain  paralytic  conditions 
and  of  deaf-nuitism)  the  mental  condition  is  worse  than 
feeble-mindedness.  Learning  to  speak  is,  however,  often 
late  in  appearing  and  the  aiticulation  is  cimunonly  im- 
jiaired.  Lisping  and  jerking  utterances  are  common 
sym]itnnis.  The  voeabvdary  also  is  apt  to  be  more  lim- 
ited than  in  normal  children,  though  many  feeble- 
minded children  are  vvvy  loquacious.  Tlie  same  is  true 
with  regard  to  reading  and  writing.  These  accomplish- 
ments can  be  acquired  by  feeble-minded  children.  But 
they  are  late  in  point  of  time,  and  imperfect,  usually,  in 


Fig.  2848.— Idiocy  with  Hydrocephalus.    (Femald.) 

point  of  develojinient.  The  patients  can  often  read,  write, 
or  draw  without  really  understanding  what  they  do. 
Desire  for  niovt^ment  is  a  clmi'acleristic  in  all  degrees  of 
intellectual  retardation.  In  pi'ofound  idiots  it  is  mani- 
fested in  the  rhythiriical  movements,  the  habit  spasms, 
the  tics,  the  contortions  of  the  features.  In  the  feeble- 
minded it  is  present  either  as  an  extreme  restlessness,  or 


as  a  purposeless  moving  to  and  fro.  Many  of  these  chil- 
dren are  also  afflicted  with  a  kind  of  chronic  chorea,  con- 
sisting of  involuntaiy  twitchings  of  different  groups 
of  muscles.  These  movements  are  rendered  more  pro- 
nounced by  excitement  and  observation. 

Di.\CiNosis. — The  early  diagnosis  of  idiocj-  and  feelilc- 
miudedness  is  important  chiefly  from  the  point  of  view 
of  education.  It  is  very  essential,  for  the  attainment  of 
practical  results,  that  training  begin  early.  The  diagno- 
sis as  to  the  intellectual  defect  in  the  earl}'  months  of 
infanc}',  if  this  defect  is  not  profound,  is  jn-actically  im- 
possible. There  is  so  much  physiological  variation  in 
normal  development  that  slight  irregularities,  although 
the}'  may  e.xcite  the  physician's  suspicion,  cannot  be  re- 
lied upon  as  diagnostic.  The  normal  development  of 
the  infant  at  varying  periods  can  be  found  in  different 
works  on  child  study,  notably  that  of  Preyer.  When 
variations  from  a  normal  standard  are  combined  with 
physical  defects,  such  as  paralysis,  or  with  a  bad  paren- 
tal or  personal  history,  tlie  diagnosis  is  easier. 

The  diagnosis  as  to  cause  can  sometimes  be  made  out. 
The  questions  involved  have  been  discussed  in  the  section 
on  etiology.  The  greatest  importance  in  cau.sal  diagnosis 
is  the  recognition  of  cretinism  (7.  r. ).  The  diagnosis  as  to 
clinical  type  embraces  the  following  forms,  wliich  are 
anatomical  rather  than  clinical,  for  it  can  hardly  be  saiil 
that  thei'e  is  a  mental  defect  characteristic  of  any  one 
of  them.  Any  one  of  them,  also,  n'ay  liave  defects  of 
varying  degrees. 

//i/(/n«,ji/ifilir  Idiocy. — Hydrocephalic  idiocy  includes 
the  cases  in  which  the  mental  enfecblemeut  is  due  I0 
liressure  on  the  cortex  brought  about  by  overdistention 
of  the  ventiicular  cavities  of  tlie  brain  with  tiuid.  It 
i;iay  complicate  tumors,  cysts,  etc.,  or  may  be  a  se(|Ucl 
of  meningitis.  It  frequently  exists  as  an  independent 
condition.  It  has  been  assumed  that  it  owes  its  origin 
to  closure  of  the  foi'amen  of  Magendie,  so  that  com- 
munication of  the  ventricles  with  the  subarachnoid 
sjiace  is  shut  off.  Operations  undertaken  with  the  oljject 
of  artificially  creating  such  communication  have  not 
proved  successful.  The  most  striking  symptom  of  hy- 
di-ocephalus  is  enlargement  of  the  head.  The  degree  of 
enlargement  and  the  conditiou  of  the  fontanels  and  su- 
tiH-es  depend  on  the  cause  and  the  time  of  its  operation. 
With  closed  fontanels,  the  increase  in  the  size  of  the  head 
is  (inly  moderate.  AVhen  the  distention  begins  before 
the  fontanels  have  closed,  the  increase  may  be  enorm- 
ous. Under  such  conditions  the  rounded  skull  cap  rises 
as  a  vault  or  dome  above  the  small  wizened  face.  Hy- 
drocephalic children  are  generally  feeble  and  puny,  and 
this,  in  conjunction  with  the  increased  weight  of  the 
bead,  makes  them  quiet,  often  rendering  it  necessary 
for  them  to  be  in  bed  most  of  the  time.  Rachitis,  par- 
alyses, and  epilepsy  are  frequent  complications  or  con- 
comitants. These  Httle  patients  are  as  a  rule  quiet,  seri- 
ous, and  only  of  moderate  mental  deliciency.  They  are 
usually  vain  and  fond  of  little  "old-maid"  ways.  In 
the  lai-ger  number  of  cases  they  die  of  pneumonia  or 
genci-al  inanition.  Some  live  to  be  harmless  adult  im- 
beciles. 

Microcephalic  Idiocy. — In  many  cases  of  idiocy  the 
heads  aie  small.  The  term  microcephalic  idiocy,  how- 
ever, is  usually  reserved  for  the  cases  in  which  both  skull 
and  brain  are  uniforndy  diminished  in  size,  without  there 
being  paralysis  or  other  evidence  of  focal  lesion  to  ac- 
count for  it.  As  a  cause  of  this  condition,  premature 
closure  of  thesutures  is  sometimes  advanced.  The  ques- 
tion is  of  importance  in  its  surgical  relations.  The  fact 
that  microcephalia  can  occur  and  the  sutures  remain 
open;  the  absence  of  much  valuable  evidence  that,  in 
cases  of  closure,  surgical  operations  are  of  benetit;  and 
the  general  law  that  early  closure  is  an  evidence  of  a  de- 
generation wliich  affects  the  development  of  the  brain  as 
well  as  that  of  the  skull,  have  all  led  to  the  general  con- 
viction that  early  closure,  per  se,  is  not  sufficient  to  ex- 
plain the  condition.  The  low  slanting  forehead,  the  high- 
set  eyes,  and  the  absence  of  cranial  vault,  give  a  peculiar 
bird-  or  animal-like  a]5pearance  to  microcephalic  itliots. 
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Tiie  resemblance  to  the  lower  animals  is  further  enhanced 
by  the  fact  that  the  patients  are  usually  very  much  im- 
dersized  (often  distinctly  dwarfed),  and  further  by  their 
general  behavior.  When  not  profoundly  idiotic,  micro- 
cephalics are  uusuall.y  active,  energetic  little  creatures, 
running  aboiit  consta"ntly,  and  even  when  sitting  down 
goint:  through  rhythmical  movements.  They  chatter 
and  iaugh,  but  few'can  talk  coherently.  They  are  much 
more  robust  than  hydrocephalics,  and  some  attain  ad- 
vanced aye.  Thi-y  are,  however,  not  susceptible  to  much 
improvement  tlirough  education. 

Pdi-idytir  Jdion/.—Vndn  this  heading  are  grouped  the 
cases  in  which  giuss  cerebral  lesions  occurring  in  infancy 
and  early  childhood  cau.se  paralysis  of  the  limbs.  As  has 
already  been  said,  focal  lesions  during  development  are 
particidarly  prone  to  alfect  the  brain  in  its  entirety.  In 
infancy  and  early  childhood,  therefore,  any  intracranial 
accident,  even  though  it  be  slight,  may  seriously  interfere 
with  intellectual  elaboration.  The  infantile  cerebral  pal- 
sies have  three  chief  distributions,  viz.,  hemiplegic, 
diplegic,  and  paraplegic.  They  nearly  always  result 
from^'irculatory  disturbances,  such  as  hemorrhage,  ]iar- 
ticularly  from  the  meninges,  thrombosis,  and,  less  fre- 
(jueutly,  embolism.  They  may  also  result  from  intracra- 
nial iuilanimations  and  sometimes  from  new  growths. 

The  liemiplegic  variety  constitutes  a  considerable  pro- 
]iortion  of  all  cases  of  idiocy.  The  cerebral  jialsies  are 
an  important  chapter  in  pediatrics.  If  the  palsy  is  pre- 
natal, profound  idiocy  is  almost  always  the  result. 
There  is  also  little  chance  that  a  normal  mind  will  develop 
when  the  palsy  occurs  in  the  first  few  months  of  life. 
In  older  cliildren,  considerably  more  than  half  escape 
without  mental  defect.  There  is  danger,  however,  in  all 
such  cases  that  epilepsy  will  result  from  the  iiritation  of 
the  cerebral  lesion,  and  that  mental  defects  will  follow  in 
the  course  of  the  epilepsy.  The  symptoms  of  hemiplegic 
idiocy  are  the  symptoms  of  hemiplegia  plus  the  symp- 
toms of  idiocy  or  feeblemindedness.  These  latter  are,  as 
a  rule,  less  constant  and  less  pronoimccd  than  in  other 
paralytic  forms.  Of  53  cases  examined  by  Sachs  and 
Peterson,  the  mental  impairment  was  classified  as  feeble- 
mindedness in  1(),  imbecility  in  31,  idiocy  in  7,  and  epi- 
leptic insanity  in  1.  The  physical  symptoms— namely, 
those  of  lienii|degia — have  some  peculiarities  which  dis- 
tinguish it  from  that  of  adults.  Thus  there  is  almost 
always  some  flattening  of  the  skull  on  the  side  of  the 
brain  lesion,  the  liorizontal  hemicircumference  of  the 
head  being  less  on  the  atTected  side.  There  is  apt  to  be 
shortening  of  the  limbs  on  the  paralyzed  side,  and  the 
rigiditv  and  contractures  are  frequently  extreme.  All 
these  symptoms  vary  with  the  extent  of  the  paralysis, 
which  may  be  severe  and  extensive,  or  only  slight.  In 
tiie  latter  case  it  is  likely  to  pass  awa.y,  leaving  only  a 
slight  rigidit}',  or  an  increased  tendon  reflex,  or  athetoid 
movements,  on  the  affected  side.  Epilepsy,  however, 
may  complicate  this  condition,  even  when  the  initial 
paralvsis  lias  been  slight  and  its  late  effects  insignificant. 
(See  Plate  C.) 

In  diplegic  idiocy  the  paralysis  involves  all  four  extrem- 
ities. It  is  almost  always  congenital  or  is  first  observed 
shortly  after  delivery.  The  most  plausible  explanation  of 
its  occurrence  is  that  during  delivery  the  head  is  injured 
so  that  blood  is  extra vasated  in  the  great  longitudinal  fis- 
sure of  the  brain.  The  paralysis  in  these  cases  is  usually 
extreme  and  the  muscular  rigidity  severe  and  disabling. 
On  account  of  the  spasm  of  the  adductors  the  thighs  are 
drawn  one  over  the  otlier;  the  patients  are  thus  totally 
disabled  from  walking,  or  else  they  can  do  so  very  iiuper- 
fectly,  making  the  "'crossed -leg  progression."  The  hands 
are  also  often  much  incapacitated.  The  percentage  of 
mental  defects  in  these  patients  is  high  (over  seventy  per 
cent.)  and  the  degree  of  the  defect  is  usually  extreme: 

Paraplesic  idiocy  probably  originates  in  the  same  way 
as  the  dii)legic  variety,  but  the  upper  extremities  escape. 
These  cases  were  long  misunderstood,  as  the  paraplegic 
type  suggested  a  sjiinal  lesion.  The  lesion  is,  however, 
cerebral,  and  probablj'  is  due  to  hemorrhage  which  either 
did  not  affect  the  centres  for  the  upper  extremities  or 


else  affected  them  so  slightly  that  nearly  perfect  restitu- 
tion occurred.  What  has  been  said  regarding  the  clinical 
aspects  of  diplegic  idiocy  holds  good  for  the  paraplegic 
form. 

Epileptic  Idiocy. — As  tlie  mental  defects  resulting  from 
epilepsy  are  often  of  secondary  impoilance  to  the  epi- 


FiG.  2847. — Imbecility  wiiti  Spastic  Iiipleyia  following  Injury  by 
Forceps  at  Birth  ;  showing  Choreiform  Movements,  Muscular  inco- 
ordinaUon,  Athetosis.     Palieut  aged  twenty-Bve  years.    CFernald.) 

lepsy  itself,  this  section  might  be  better  handled  in  the 
article  on  epileps}'.  But  epilepsy  is  too  important  a 
cause  of  idioc}'  and  feeblemindedness  to  be  altogether 
neglected  hei'e.  It  is  a  very  common  disease  of  in- 
fancy anil  childhood,  and  under  the  most  favorable 
circumstances  of  environment  and  treatment,  a  large 
proportion  of  its  victims  undergo  luenttil  arrest  or  en- 
feebleiuent.  Of  the  selected  cases  which  are  admitted 
to  Craig  Colony  for  Epileptics  at  Son}-ea,  about  twenty 
per  cent,  become  demented.  Epilepsy  stands  in  a  causal 
relation  to  fceble-mindedness  in  two  chief  ways.  First, 
both  the  convulsive  pheuoiucna  and  the  stoppage  of  the 
intellectual  growth  luay  result  fiom  a  common  organic 
cause.  Examples  of  such  a  cause  are  the  various  cere- 
bral palsies,  tinnors,  cvsts,  meningitic  sequeia;,  In'dro- 
cephalus,  etc.  Under  such  circumstances  the  epilepsy 
may  not  appear  for  months  or  years  after  the  mental 
trouble  has  developed.  In  some  cases  the  epilep.sv  de- 
velops first,  .so  that  it  seems  as  though  the  attacks  them- 
selves brought  about  the  fceble-mindedness,  rather  than 
the  gross  intiacranial  lesion.  Idiopathic  epilepsy  is  also 
fertile  in  checking  intellectuid  progress.  In  this  variety 
of  the  disease  there  are  no  gross  cerebral  changes  suf- 
ficient to  explain  it.  In  a  large  proportion  of  cases  bad 
heredity  is  demonstrable.  But  also  the  number  of  cases 
of  idio]iathie  epilepsy,  in  whidi  no  cause  whatever  is 
demonstrable,  is  not  small.  Whatever  the  origin,  feeble- 
mindedness and  epilepsy  together  render  the  prognosis 


Ud 


IiiKaiill}'. 
Insert  Flowers. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


almost  hopeless.     The  tendency  of  this  combination  is 
progrcssivelv  downward. 

Tmiiiiiiitii-  Idiocy.— In  the  history  given  by  mothers 
and  other  members  of  the  family,  trauma  is  constantly 
a<lvanccd  as  a  cause  of  mental  defect.     Clinically,  how- 


FiG.  3,'^48.— Iiliiiry  with  Spastic  Diplegia ;  showing  Adduction  of  Mus- 
cles of  the  Thiiih,  Talipes,  General  Muscular  Iiicoordiuation,  Chorei- 
form Movements,  etc.    Patient  aged  twenty-si.\  years.    (Fernald.) 

ever,  traumiitic  idiocy  has  no  distinguishing  features,  and 
in  view  of  the  fact  that  few  children  grow  up  without 
falls  and  bruises,  one  has  to  be  extremely  conservative 
about  accepting  injury  as  a  cause. 

tknuorial  ItHnrii. — Thisclass  includes  the  mental  defects 
observed  in  children  who  have  lost  one  or  more  of  the 
special  senses,  especially  sight  or  hearing.  There  are 
certain  remarkable  instances  in  which,  after  loss  of  sight 
and  hearing  with  its  attendant  mutism,  the  patients  have 
develii|ied  into  persons  of  excellent  intelligence.  They 
naturally  never  attained  intellectual  conceptions  which 
these  senses  alone  can  fiuiiish.  But  otherwise  they  liave 
been  intellectually  normal.  Such  residts  are,  however, 
unusual.  As  a  general  rule,  children  who  art!  shut  off 
from  these  avenues  of  education  do  not  attain  full  intel- 
lectual development. 

Amaurotic  Fniiiihj  Idiocy. — This  is  a  very  rare  condi- 
tion, occurring  cliielly  in  Hebrew  children  between  the 
seiciiKi  an{|  eiglilh  nmnths  nf  life.  There  is  degeneration 
tliroughdut  the  whcile  eeivl)ro  spinal  nervous  system,  of 
which  thir  clinical  evidences  are  ])aralysis,  impairment  of 
sight  or  blindness,  and  mental  defect.  The  ophthalmo- 
scope shows  characteristic  changes  in  the  neighborhood 
of  the  macula,  origina-ll\'  described  as  "a  wliite  speck 
more  or  less  circtdar,  in  the  centre  of  which  is  a  brown 
point,  offering  a  sharp  contrast  to  the  white."     Optic 
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atrophy  occurs  eventually.     The  children  rarely  survive 
the  second  year. 

Biickiriird  Children. — In  addition  to  the  various  classes 
of  defective  mental  development  which  have  now  been 
described,  a  word  must  be  said  in  regard  to  children  who 
are  not  idiotic,  who  in  fact  can  htirdly  l)e  called  feeble- 
minded, yet  who  are  backward.  All  such  children  merit 
the  most  "painstaking  psychological  and  physical  examin- 
ation. In  many  cases  the  jirincipal  defect  seems  to  be  a 
failure  of  attention,  without  there  being  any  demonstrable 
physical  cau.se.  We  must  then  assume  that  somewhere 
in  the  cour.se  of  personal  or  ancestral  develcipment  checks 
were  given  to  progress,  and  that  the  child  is  intellectu- 
ally below  par  because  he  lacks  functionally  capable  gan- 
glion cells.  Under  such  circumstances  the  most  that 
treatment  can  do  is  to  enhance  the  function  of  existing 
cells ;  it  cannot,  of  cour.se,  furnish  new  ones.  But  in  other 
cases  brain  cells  may  be  normal  in  structure  and  poten- 
tially normal  in  fimction,  and  the  reason  why  they  fail 
to  give  evidence  of  normal  action  is  to  be  found  in  tem- 
porary conditions,  which  are  susceptible  of  removal  with 
the  cure  of  the  patient.  Antong  such  temporary  condi- 
tions are  visual  distiu'bances,  especially  errors  in  refrac- 
tion, disturbances  of  hearing,  general  diseases  and  mal- 


FIG.  2849,— Spastic  Paraplecia,  Idiocy,  and  Defective  Development 
of  Cranium.  Patient  aged  four  years;  height,  thirty-two  inches; 
weight,  sixteen  pounds ;  circumference  of  cranium,  sixteen  and 
one-sixth  inches.    (Fernald.) 

nutrition,  and  possibly  obstructive  disea.se  of  the  naso- 
pharynx. Interferences  with  sight  and  hearing  are  the 
most  important  of  these,  owing  to  the  fact  that  they  are 
so  often  overlooked.  Manj'  children  are  catalogued  as 
backward,  whereas  the  whole  trouble  depends  on  their 
being  unalile  to  see  or  hear  well.     Oftentimes  defective 
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Fig.  1. — Group  of  Cases  of  Idiocy.    (Fernald.) 


Fig.  3.— Group  of  Feeble-Mindea  Boys  of  the  Higher  Grade,  Capable  of  some  Scliolastic  Development.    Cases  of  this  type  may  learn  to  read, 

write,  et«.    (Fernald.) 
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vision  is  discovered  bj'  it  beiug  noticed  that  the  child  is 
slow  in  learning  to  read,  or  iliat  it  is  a  bad  speller. 
Partial  deafness  closely  simulates  failure  of  attention. 
Whether  interference  with  the  breathing,  dependent  upon 
some  naso-pliaryngeal  disease,  causes  the  appearance  of 
feeble-niindedness,  or  not,  seems  to  me  doiilitful.  It  i.s 
so  maintained,  however,  by  some  authorities.  General 
diseases  require  little  comment.  But  stress  must  l)e  laid 
on  the  condition  of  over-fatigue,  into  which  many  cliil- 
dren  are  pushed  by  the  excessive  work  they  are  forced 
to  do.  It  is  l»y  no  means  a  rare  experience  with  me  for 
mothers  to  bring  children,  between  the  ages  of  eight  and 
twelve  or  fourteen,  to  be  examined  because  the  school 
teacher  has  reported  slow  jirogress  and  backwardness. 
Examination  shows  tlie  children  to  be  of  good  intelligence, 
and  not  very  much  under  a  normal  standard  of  health. 
But  there  is  a  general  appearance  about  them  of  fatigue; 
in  sitting,  the}'  do  not  hold  themselves  erect ;  in  standing, 
they  attempt  to  help  support  the  weight  of  the  body  by 
leaning  against  the  wall  or  by  laying  the  hands  on  the 
desk  or  table.  Inquiry  as  to  daily  routine  shows  that 
the  children  are  doing  very  mui'h  more  work  tlian  they 
should,  and  that  their  hours  of  unregulated  and  untram- 
melled play  are  too  short.  The  following  is  the  routine 
whicha  child  of  fourteen  was  exjiected  to  follow  in  a  large 
girl's  school  in  New  York.  Rising  at  6:1.5  a.m.,  she 
was  kept  constantly  busy  with  school  duties  until  10:30. 
A  recess  of  fifteen  minutes  was  followed  by  more  recita- 
tions and  study  till  the  half-hour  dinner  at  12.  Play 
was  allowed  immediately  after  dinner,  for  an  hour,  then 
followed  practising,  sewing,  recitations,  study,  religious 
exercises  until  ():30,  with  a  rcce.ssof  only  fifteen  minutes. 
After  supper  the  only  free  time  was  from  7:30  to  8:15 
when  bedtime  came.  Thus,  of  the  whole  twenty-four 
hours,  only  one.  and  that  one  directly  after  the  heartiest 
meal,  was  given  over  to  uninterrupted  play.  Is  it  re- 
markable, under  such  circumstances,  that  a  child  gives  ir- 
relevant answers  to  questions,  that  he  cannot  remember 
well,  that  his  lessons  are  imperfectly  learned,  that  he  is 
irritable  and  fretful? 

Prognosis. — The  prognosis  of  idiocy  concerns  life  and 
intellectual  prospects.  In  a  large  number  of  the  congen- 
ital or  early  developed  cases  death  occurs  in  the  first  few 
months  or  years  of  life.  These  patients  are  jiarticularly 
subject  to  such  diseases  as  diarrhoea  and  pneumonia. 
From  all  points  of  view  the  defective  and  feeble-minded 
are  poorly  equi|>ped  for  the  struggle  for  existence  and 
die  preinaturel_v.  Jlost  idiots  who  survive  infanc}',  die 
before  twenty,  few  live  to  be  over  fort}'.  Occasionall}', 
however,  cases  are  met  with  that  live  to  old  age.  The 
prognosis  as  to  life  uuist,  with  few  exceptions,  be  made 
to  depend  upon  the  degree  of  malnutrition  which  ma}- 
be  present;  generally  the  latter  is  directly  proportionate 
to  the  degree  of  mental  defect. 

The  prognosis  as  regards  the  intellectual  condition  has 
reference  solely  to  the  question  of  imiu'ovement.  There 
is  no  such  thing  as  a  cure  in  arrested  mental  develop- 
ment. If  the  child  is  not  teachable,  even  improvement 
is  out  of  the  question,  except  possibly  in  cretinism.  If, 
on  the  other  hand,  the  child  can  be  taught,  much  can  be 
attained  by  modern  pedagogical  methods.  The  statistics 
contained  in  the  twenty-seventh  annual  re|)ort  of  the 
Royal  Alliert  Asylum  at  Lancaster,  England,  showed. 
with  regard  to  th<-  after-career  of  pupils  discharged  on 
completion  of  their  .seven  years'  training,  that  ten  per 
cent,  were  or  had  been  earning  wages;  that  tive  per  cent, 
were  remuneratively  emiiloyed  at  home;  and  that  three 
and  one-half  per  cent,  additional  were  capable  of  earning 
wages.  Such  favorable  results  can  be  expected  in  a  small 
s  proportion  of  cases  only.  In  the  others  we  have  to  be 
satisfied  if  the  patient  learns  to  talk,  to  acquire  a  knowl- 
edge of  some  simple  kind  of  handiwork  ami  habits  of 
cleanliness,  to  show  respect  for  authority,  ami  to  exercise 
some  measure  of  self-restraint.  The  prognosis  varies  also 
with  the  degree  of  original  defect  and  with  the  age  at 
which  training  is  begun.  The  latter  should  not  be  de- 
layed beyond  the  third  or  fourth  year,  and  shouhl  be 
begun  earlier  if  possible. 


Tre-\tmext. — The  treatment  of  idiocy  is  medical,  sur- 
gical, and  pedagogical. 

The  medical  treatment  is  not  different  from  the  medical 
treatment  of  children  generally.  The  physician  is,  how- 
ever, more  largel}'  thrown  on  his  own  resources.  State- 
ments from  the  patients  are  either  not  forthcoming  or 
are  unreliable;  and  the  absence  or  diminution  of  the  pain 
sense  cuts  out  the  diagnostic  symptom  of  pain. 

Surgical  procedures,  directed  toward  relief  of  the  men- 
tal state,  are  rarely  if  ever  justifiable.  Tapping  the  lat- 
eral ventiicles  in  hydroceplialus,  and  trephining  in  mi- 
crocephalics, on  the  theory  of  premature  ossification  of 
the  skull,  are  tried  from  time  to  time.  But  it  is  a  matter 
of  considerable  doubt  if  these  procedures  do  any  real 
good. 

The  object  of  pedagogical  measures  is  to  increase  the 
acuity  of  the  senses,  to  teach  coordinated  use  of  the  mus- 
cles, to  instil  good  habits  and  eradicate  bad  ones,  to  te.ach 
the  use  of  language,  to  inculcate  ideas  of  form,  nimiber. 
length,  weight,  surface  solids,  and,  finally,  to  apply  these 
results  to  still  higher  education.  The  sen.se  of  touch  is 
educated  by  surfaces  of  varying  degrees  of  smoothness, 
by  soft  and  hard  objects,  by  stringing  beads,  by  button- 
ing specially  made  buttons,  etc.  The  eye  is  educated  by 
yarns  of  difterent  colors,  by  blocks,  cubes  and  balls  of  dif- 
ferent colors  and  sizes,  by  various  mechanical  games,  etc. 
Gongs,  bells,  music,  singing,  etc.,  help  to  educate  the 
ear.  By  the  improvement  in  the  acuity  of  these  senses, 
there  naturally  results  an  increase  in  attention  and  a  bet- 
ter coordination  of  movement.  Walking  is  taught  by 
increasing  the  strength  of  the  legs  by  massage  and  pas- 
sive movements,  and  then  by  various  mechanical  devices. 
By  analogous  means,  the  hands  are  accustomed  to  coor- 
dinated movements.  The  key  to  teaching  habits  of 
cleanliness  of  the  person,  etc.,  is  to  be  found  in  the  watch- 
fulness and  assiduity  of  the  nurse,  and,  above  all,  in  the 
absolute  i-egiiliin'li/  nithyvhich  the  various  proceduresare 
carried  out.  Certain  bad  habits  must  be  grappled  with. 
Constant  watchfulness  is  the  only  cure  for  masturbation, 
which  is  a  very  difficult  symptom  to  overcome.  It  is 
sometimes  necessary  to  tie  the  patients  at  night.  Suck- 
ing the  fingers  and  biting  the  nails  are  cured  by  the  ap- 
plication of  a  solution  of  aloes  or  other  disagreeable  sub- 
stance. 

Speech  is  taught  by  the  oral  method,  or  by  constant 
and  regular  exercise  in  speaking  correctly.  Mantial  train- 
ing and  imlustrial  training  follow  naturally  after  simpler 
things  have  been  learned.      (See  Plate  C.) 

Further  into  the  details  of  the  pedagogical  methods 
currently  used  in  idiocy  it  is  impossible  to  enter  here. 
It  is  the  province  of  the  psychologist  and  educator, 
rather  than  of  the  physician.  But  in  closing  it  may  be 
said  that  the  earlier  such  treatment  is  begun  the  better, 
and  that  better  results  are  generally  obtained  in  good  in- 
stitutions, either  public  or  private,  than  at  home. 

The  writer  desires  to  express  his  obligations  for  the 
illustrations  which  accompau}-  this  article  to  Dr.  Walter 
E.  Fernald,  Stiperintendcnt  of  the  Massachusetts  School 
for  Feeble-mintlcd  Children.  Pearce  Bailey. 

INSECT  FLOWERS.— P'/re^AnFto-e.*.  ImectPowder. 
The  half-exiianded  llciwer  heads  of  Pyrcthriim  einera- 
ritr'foliidaTvfy.  ( 11 7/ (7c  or  Viiliiiniidn  lii.%rt  Putrder)  and 
of  Chri/saniheiiium  niseumWeher  and  C.  ciirneurn  Weber, 
both  called  C.  coccineum  Willd.  in  the  Index  Kewensis, 
(Blue.  Caucamin  or  Persian  Insect  Powder),  all  of  the  fam- 
ily Compositie.  The  Dalmatian  species  is  greatly  superior. 
All  are  native  and  very  extensively  cultivated  [jerennial 
herbs  of  western  Asia.  The  heads  bear  a  close  resem- 
blance to  those  of  the  common  daisy,  the  rays  being 
white  in  the  Dalmatian,  blue  in  the  Persian.  Insect 
tiowers  reach  the  hands  of  the  consumers  entirely  in  the 
form  of  the  yellowish  or  gray  [lowders.  and  it  is  then 
extremely  difficult  to  determiue  their  purity  or  quality, 
which  varies  most  widely.  The  quality  is  claimed  to  be 
best  when  the  heads  are  just  beginning  to  expand,  but 
their  collection  at  this  time  is  not  economical.  It  de- 
creases progressively  with  their  maturity,  but  the  use  of 
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the  mature  or  old  flowers,  being  extremely  difficult  of 
detection,  is  obviously  iirofitalile.  iiu<l  constitutes  the 
chief  form  of  sophistication.  Enormous  quantities  of  the 
stems,  which  possess  a  very  sliglit  activity,  are  also 
ground  with  the  flowers.  Their  pi'esence  is  readily  de- 
tected in  the  powiler  by  the  appearance  of  large  whitish, 
glistening  particles,  cliietly  of  the  fibres,  and  less  readily 
by  the  greener  color  which  they  impart.  The  powder 
should  have  a  clear  greenish-yellow,  but  not  a  bright 
yellow  color,  the  latter  indicating  curcuma,  fustic, 
clucimc  yellow,  or  ntlicr  coloring  addition.  It  has  a  tea- 
like odor  and  an  aromatic  and  liittcrish  taste.  Its  ethe- 
real liipiid  extract,  in  the  proportion  cjf  five  parts  of  the 
filtered  liijuid  to  one  of  the  powder  used,  should  be  of  a 
handsome  yellow,  and  on  evaporation  .should  yield  a 
soft  extract  eciualling  3.75  to  .5.5  per  cent,  of  the  weight 
of  the  jiowder.  I'pon  incineration,  the  powder  should 
yield  not  more  than  6.5  per  cent,  of  ash,  nearly  all  solu- 
ble in  hydrochloric  acid.  These  tests  will  determine 
the  presciice  of  nearly  all  of  the  very  numerous  adulter- 
ants which  have  been  employed.  Others  are  detected  by 
the  use  of  the  microscope,  but  this  requires  considerable 
experience.  A  powder  from  flowers  which  have  become 
too  old  exhibits  characteristic  seed  tissues  and  yields  con- 
siderable fat,  of  which  theie  is  liut  a  trace  in  tlie  young 
flowers.  The  powder  is  more  active  in  proportion  to  its 
fineness. 

No  anal3-sis  of  the  constituents  of  insect  powder  yet 
matle  is  conclusive  as  to  the  identity  of  the  toxic  agent. 
There  are  (1)  volatile  oil  ranging  up  to  0.5  per  cent.,  most 
abundant  in  the  youngest  flowers;  (i?)  four  to  seven  per 
cent,  of  resin,  abovit  two-thirds  of  it  alcohol-soluble,  the 
rest  ether-soluble;  (3)  fat,  from  a  trace  in  the  j-ouugest 
flowers  to  a  considerable  amount  after  the  seed  has  formed. 
Witli  these  are  ordinary  plant  principles.  An  alUaloid, 
a  glucoside,  and  a  volatile  acid  have  been  indefinitely  re- 
])(irtcd.  It  is  a  curious  fact  tliat  the  toxic  jiroperties  are 
inqiarted  alike  to  alcohol  or  hot  or  cold  water,  or  to  the 
atmosphere  by  burning.  The  death  of  insects  by  contact 
with  the  fine  powder  is  only  partly  mechanical,  for  Jel- 
lift'e  has  shown  that  while  the  stem  powder  is  thus  fatal 
to  some,  it  does  not  aft'eet  others,  which,  however,  are 
promptly  killed  by  contact  with  the  powder  of  the  flow- 
ers.    Insect  jiowderdoes  not  affect  the  insect's  eggs. 

Although  this  substance  is  somewhat  irritating,  its 
tinctui'e  sometimes  even  causing  vesication  of  the  skin, 
yet  its  medicinal  action  is  of  no  importance,  and  its  one 
use  is  for  the  destruction  of  insect  vermin.  Here  it  has 
the  great  advantage  over  nearly  all  similar  agents  of  being 
non-poisonous.  It  not  only  destroys  such  domestic  pests 
as  roaches,  flies,  bedbugs,  and  fleas,  but  is  very  useful  as 
applied  to  insect-infected  plants,  either  in  the  house  or 
in  the  field.  For  the  latter  purposes  it  is  best  sprayed  in 
the  form  of  a  decoction.  JIos(piitoes  may  be  destroyed 
in  a  closed  room  by  slowly  burning  a  half-ounce  or"  an 
ounce  of  the  [jowder.  Hcnnj  H.  Rushy. 

INSECTS.  PARASITIC— The  .grou].  of  insects  as 
formerly  understooil  included  foursuli-classes;  tlie  .!/('/</- 
eniiiuhi,  C(^nsisting  of  a  feu-  worm-like  forms;  Ihe  ifiirin- 
jimla,  centipedes  and  millipedes;  the  Ariic/iitnl,/.  npi'devs. 
mites,  and  ticks;  and  the  Jiexapodtt,  or  six-footed  winged 
division.  While  these  groups  all  agree  in  having  jointed 
bodies  with  jointed  appendages  and  breathing  by  means 
of  trachea',  there  is  so  uuu'h  divergence  in  other  respects 
that  they  aic  now  separated  into  distinct  classes  and  the 
.•l/-(/c//»/V/(f  especially  consiilered  as  widely  different. 

The  Insf.ct.\  proper,  or  IIexai'od.v,  are  bilaterally  sym- 
metrical animals  having  ioiiUed  bodies  with  jointed'ap- 
l)endages,  the  body  consisting  of  three  distinct  regions,  the 
iiead.  thorax,  and  abdomen,  tlie  former  of  wlucli  bears 
jointed  antennae  and  variously  modified  mouth  jiarts;  the 
thorax  (consisting  of  three  segments,  Jiro-,  meso-,  and 
meta-)  bears  on  each  segment  a  pair  of  legs  and  on  the 
meso-  and  melatliorax  eac-h  a  pair  of  wings.  Respiration 
is  jirovided  for  l)y  means  of  tracheal  tubes  which  ramify 
throughout  the  tissues,  carrying  air  to  all  parts  of  the 
body.     Exceptional  forms,  especially  among  the  parasitic 


species,  occur  in  which  the  wings  may  be  aborted  or  en- 
tirely wanting  or  in  which  different  organs  may  be  more 
or  less  aborted.  It  rarely  happens,  however,  that  these 
reductions  go  so  far,  but  that  the  insect  structure  ma^' 
be  recognized  at  least  during  some  brief  period  in  the  life 
history  of  the  species. 

Of  the  sixteen  to  nineteen  ordtTs  which  are  I'ccognized 
by  different  authors,  but  four  include  groups  which  are 
parasitic  on  man  or  the  domestic  animals  with  which  he 
is  most  closely  associated.  These  orders  are  the  Diptera 
or  two-winge+1  flies,  mosquitoes,  etc, ;  the  Siphminptera 
or  fleas;  the  Ihniiptera  or  bugs,  lice,  etc,  and  the  Mai- 
liipliKga  or  bird-lice. 

Of  the  other  oi'ders  there  are  quite  a  number  that  may 
have  an  incidental  importance,  as  the  stinging  Hymennp- 
^«y«  to  be  mentioned  under  7/(«(r?»,  Poisonous  ;  the  beetles, 
Coleoptera,  some  of  which  produce  vesicating  projierties 
and  others  which  at  times  cause  trouble  by  .getting  into 
ej'es  or  ears,  and  the  Lcpuhiptcra ,  many  of  which  have 
larva^  that  have  nettling  properties.  To  give  mere  men- 
tion to  all  of  these  phases  would  outrun  the  limits  of 
this  article,  and  our  further  attention  therefore  will  be 
directed  to  such  orders  as  include  jiarasitic,  or  at  least, 
semipaiasitic,  habits  and  affect  the  human  species, 

Dipteni. — Two-winged  insects,  flies,  mosquitoes,  gnats, 
etc.  Mouth  jiarts  fitted  for  piercing  or  sucking ;  a  pair 
of  mesothoracic  wings  and  a  pair  of  modified  structures, 
halteres,  or  balancers,  occupying  the  |io.sition  of  the  meta- 
thoracic  wings.  Many  of  the  members  of  this  order  affect 
man,  but  in  such  manner  that  it  is  often  difficult  to  decide 
just  where  they  should  be  placed.  The  mosquito,  for 
instance,  sucks  the  blood  of  man  and  might  be  counted 
semiparasitic,  but  its  bite  is  poisonous  and  so  it  may  prop- 
erly be  included  mider  the  section  of  poisonous  insects, 
where  discussion  of  its  habits  in  this  connection  is  given. 
It  has  further  a  most  nnportant  relation  as  the  medium 
for  transmission  of  certain  diseases,  and  this  pathological 
relation  is  coveretl  in  an  article  on  Mosrjuito  in.  Htintion  to 
Ifunian.  Putholoyy.  by  Professor  Ward.  The  gad-flies  or 
horseflies  seem  on  the  whole  to  be  better  treated  in  con- 
nection with  the  poisonous  insects  and  arc  so  placed.  Some 
other  forms  cause  extreme  annoyance  by  getting  into  the 
ej'cs,  nostrils,  and  ears,  causing  intense  irritation  and 
sometimes  requiring  medical  attention.  The  Ilippelates 
flies,  described  by  Dr.  Schwarz  from  occurrences  in 
Florida,  are  among  the  worst  of  these,  an<l  aside  from  the 
great  annoyance  and  suffering  may  induce  s<'vere  inflam- 
mation, and  moreover  are  a  menace  as  possible  cariiers 
of  diseases  of  the  eye  or  disorders  of  the  skin. 

CEslridie  or  bot-flies  comiirise  a  well-marked  family 
distinguished  by  heavy  body,  generally  hairy,  and  with 
small  eyes  at  the  sides  of  the  head.  The  antenna'  are 
sunken  into  deep  pits  on  the  front;  the  mouth  parts  are 
i-udimentary,  and  no  food  is  taken  in  the  adult  stage. 

The  larvaj,  which  are  the  pai'asitic  stage,  are  fleshy 
grubs  and  occur  in  different  regions  of  the  body  of  the 
host,  such  as  tlie  alimentary  canal  (horse  bot),  the  nasal 
passages  (sheep  bot),  thesuljcutaneous  tissue  (Ifyjiodcnna 
of  cattle  and,  accidentally,  in  man,  and  the  I>i  r/mitobia 
in  man).  Eggs  are  deposited  on  the  body  or  attached  to 
the  hairs  of  the  host  to  be,  and  newly  hatched  young 
reach  the  cavities  they  infest  by  various  routes  for  the 
different  species.  While  no  species  is  to  be  I'cgarded 
as  strictly  a  Inunan  parasite,  the  occurrence  of  bots  in 
man  is  of  sufficient  frequency  to  require  mention  here 
and  consideration  of  the  conditions  under  which  they 
may  infest  the  human  species  or  become  subjects  for  the 
Ijraclitioner. 

Instances  of  the  occurrence  of  the  ox  warble,  llypoiler- 
iiia  bvris.  and  //,  lineala  in  man  have  been  recorded  in 
both  Europe  and  America.  The  former  is  the  common 
species  in  Europe  and  its  occurrence  in  man  is  noted 
as  fairly  common  in  Norway.  The  latter,  which  is  the 
species  occurring  in  America,  has  but  few  recorded  in- 
stances, one  of  the  l.iest  authenticated  being  that  men- 
tioned by  Dr.  John  Hamilton  {Eiit.  J\,'(irs.  iv.,  p.  '.31(1). 
Their  presence  will  be  recognized  from  the  swollen  ulcers 
at  different  points  under  the  skin,  and  there  is  a  strong: 
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tendency  for  them  to  migrate  from  iilace  to  place,  tlioutrli 
in  the  case  reported  by  Dr.  Hamilton,  which  ended 
fatally,  the  location  was  in  an  ulcer  at  the  root  of  the 
tongue. 

Gistrtisfivmtiii.ll,.  =Der)natobiii  nti.rinh's Goudot.  This, 
the  species  whicli  has  been  termed  the  bot-fly  of  man.  is 
of  frequent  occurrence  in  tropical  America  where  it  is  a 
pest  to  cattle,  as  well  as  to  dogs,  monkeys,  and  other 
mammals;  its  occurrence  on  man  being  occasional,  per- 


Fig.  38.T.3.  -I>enHO(oh(fr  nrtxiaXis.  Larva,  a.  Ventral  aspect  and 
appeanince  of  cephalic  and  caudal  extremities,  also  the  three  rows 
of  spines,  single  below  and  the  point  where  the  double  rows  end  : 
b,  dorsal  view  shows  that  the  three  rows  of  spines  single  below  are 
double  above.    Greatl.v  enlarged.    (From /H«ec(  I/i^e.) 

haps  accidental,  as  a  result  of  deposition  of  eggs  on  the 
bodies  of  persons  exposed,  as  when  bathing,  or  the  ex- 
posed parts  of  the  bodies  of  natives. 

The  insect  has  a  variety  of  names  in  different  countiies: 
Vermacagiie  in  Cayeune  and  Mexico,  Uni  in  Brazil  (Para), 
Toi-cel  in  Costa  Rica,  and  Ousano  peltulu  or  Miiche  in  New 
Granada. 

The  larva;  are  very  characteristic  in  shape  as  shown  in 


Fig.  2834.  —  Dcrmatnliia.  a,  Brauer's  figure  of  a  larva  and  il 
('oquerePs  figure  of  one  probably  identical  with  ito.riaU/^^  difTeivnces 
due  to  maturity  or  tu  amount  of  contraction  at  time  of  ttreservation: 
h.  cephalic  extremity ;  (7.  caudal  e.xtremity  of  a  enlarged ;  lines 
show  actual  length.     'From  Insect  Life.} 

the  figure,  the  head  end  being  broad  and  the  terminat 
segments  much  attenuated. 

If  undisturbed  they  complete  their  growth  in  the  sub- 
cutaneous tissue,  and  then  issue  to  enter  the  ground  and 
pass  the  remaining  stages  of  development,  issuing  later 
as  adult  flies.  In  man  thej'  are  probably  as  a  rule  ex- 
tracted before  they  acquire  maturity,  since  they  could 


scarcel_v  escape  notice,  and  even  crude  surgery  is  suffi- 
cient for  their  extraction. 

The  larva;  are  to  be  separated  from  the  related  cr/ani- 
vcniris  by  the  minute  spines  on  segments  two  and  three. 


Fig.  2&55.  —  Compsomi/i'o  mafcnaria.      Adult;    wings   expanded. 
Enlarged.    (After  Francis.) 

and  the  absence  of  hooks  on  the  posterior  borders  of  seg- 
ments four  to  seven. 

Dermafobi'ii.  ct/aiu'fentris  with  similar  habits  has  been 
separated  from  ito.vialis  by  Blanchard,  the  larva  being 
said  to  have  no  fine  spines  on  segments  two  and  three, 
and  a  row  of  strong  hooks  projecting  from  the  hind 
border  of  segments  four  to  seven  and  sometimes  eight. 


FIG.  2836.— Conip<(im)/i«  maceUaria.     Adult;   wings  at  rest.    En- 
larged.   (After  Francis.) 

3fusdd/e.  Thick-bodied  hairy  flies,  with  well-developed 
mouth  parts,  either  fitted  for  piercing  or,  as  in  the  house- 
fly with  soft  meml)ranotis  proboscis,  adapted  to  liquid 
food.  Larv;e,  fleshy  footless  grubs  or  maggots,  living 
in  decaying  inatter,  ordure,  etc.  The  group  is  a  large 
one,  many  of  which,  though  not  strictly  parasitic,  may 
seriously  affect  man.  The  common  house-fly.  for  exam- 
ple, aside  from  being  a  great  annoyance,  is  undoubtedly 


FIG.  2837. —Egg  of 
Cniiiitstnnuia  nta- 
ciUaria.  Greatly 
enlarged.  (After 
Francis.) 


Fig.  2858.— Compsomj/Ki    maceUaria.     Egg 
mass  greatly  enlarged,    (.\fter  Fi^ncis.) 


a  menace  to  health,  since  it  may  readily  visit  first  the 
fsces  of  a  typhoid  patient  and  then  the  food  of  table  or 
camp.  Much  of  the  typhoid  occurring  in  the  camps  dur- 
ing the  Spanish-American  war  is  attributed  to  this  means 
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of  transmissal.     Patients  in  hospitals  may  serve  as  cen- 
tres of  infection  for  ophthalmia  and  other  diseases  in  ad- 


FiG.   2859.  —  Ciimpsotiiyia 


macdUiyia. 
Francis.) 


Larva   enlarged.      (After 


jacent  dwellings,  imless  care  is  taken  rigidly  to  exclude 
hies  by  means  of  close-fitting  screens.     It  is  also  asserted 


Fig.  2860. — Cnmpi<oniiiUf  nutrtUiiria.  Puparia,  (entire  at  left  and 
broken  at  right  showing  where  fly  hJis  escaped.  Enlarged.  (After 
Francis.) 

that  they  may  transmit  the  eggs  of  nematode  and  cestode 
worms.  A  number  of  the  species  which  ordinarilj^  de- 
posit their  eggs  iu  decaying  oi'ganic  matter 
may  on  occasion  deposit  them  in  wounds 
and  cause  very  serious  results.  Tlie  flesh- 
fly  (Sarcophaga  ciiniiirui).  meat-fly  (('nlli- 
p/iora  vomikriia).  blue-bottle  fly  {Lticilia 
cwsar),  and  others,  are  injurious  in  thiswa)'. 

Compsomyia  macellaria,  the  LneiJia  hotiii- 
nirorus  of  early  writers,  the  much-dreaded 
"screw  worm  "  of  the  warmer  portions  of 
America,  is  undoubtedly  one  of  the  most 
important  species  that  directly  afl'ect  the 
human  species.  The  head  is  red-browu ; 
the  tliora.v  and  abdomen  are  bluish-green 
with  metallic  reflections,  and  there  are 
three  longitudinal  black  stripes  on  the 
thorax.  It  is  known  all  the  way  from 
Canada  to  Patagonia  and  has  received  a 
great  number  of  technical  names.  The 
eggs  are  deposited  on  various  decomposing 
substances,  but  not  rarely  in  tlie  nostrils 
of  individuals  when  sleeping,  or  even  when 
awake  if  exposed,  but  probably  attracted  as 
a  rule  by  a  catarrhal  condition  of  the  per- 
son. Eggs  are  small,  cylindrical,  white, 
with  a  ridge  along  one  side.  They  hatch 
very  soon  after  deposition  so  that  "the  op- 
portunity for  removing  them  is  very  short. 
The  larvae  on  hatching  work  into  the  sur- 
rounding tissue,  and  the  result  of  their 
burrowing  is  to  destroy  all  the  tissues  of 
the  soft  palate,  and  cases  are  on  record  in 
which  the  vertebriE  and  os  hyoides  and 
other  bones  have  been  completely  laid  baie, 
such  cases  usually  terminating  fatally. 

As  many  as  three  hundred  maggots  have 
been  dislodged  from  the  mouth  and  nose 
of  an  att'ected  individual,  and  considering 
the  rapid  growth  of  such  larva",  it  is  not- 
to  be  wondered  at  that  the  tissues  are  de- 
stroyed with  great  rapidity.  Prompt  at- 
lenliim  is  thei'efoi-e  the  most  essential  ele- 
ment in  treatuieiit,  and  irrigation  with 
dilute  solutions  of  jihenol,  of  clove  oil, 
warm  water,  or  careful  use  of  chloral  are 
recommended.  Pyrethrum  is  stated  to  be 
a  certain  remedy  in  all  cases  in  which  the 
maggots  can  be  "reached  with  it. 

Order  Sipiionaptkha — wings  absent; 
.sides  with  horny  plates;  body  much  com- 
pressed; the  legs  long  and  stout,  the  coxa; 
being  remarkably  developed  ;  thoracic  seg- 
ments distinct;  mouth  parts  fitted  for  .suc- 


tion, all  the  species  in  the  adult  stage  feeding  upon  the 
blood  of  mammals  or  birds.  Antenna;  small,  sunken  in 
pits  or  grooves  in  the  side  of  the  head,  of  modified  shapes, 
sometimes  annulated  and  in  other  ca.ses  divided  into  leaf- 
like plates.  Eyes  simple  or  often  reduced  to  mere  rudi- 
ments or  apparently  wanting.     Tarsi  five-jointed. 

They  undergo  complete  metamorphosis,  the  larvti;  being 
slender,  worm-like,  active  creatures,  feeding  in  the  litter 
of  dog  kennels  or  other  waste  material  where  they  may 
get  access  to  dried  blood  or  animal  matter;  the  pupie  are 
quiescent,  and  the  adults  seek  and  live  more  or  less  con- 
stantly on  the  bodies  of  the  host  animal.  Development 
proceeds  rapidly  in  Axarm  weather,  the  egg  stage  lasting 
about  six  days,  the  larval  period  a  few  days,  and  the 
pupa  stage  a  week  or  more.  Ob.servations  on  some  of  the 
species  shows  that  the  entire  life  cycle  from  egg  to 
adult  may  be  passed  in  a  fortnight. 

Three  families  are  now  recognized,  the  Sarcopsi/llidce . 
]'<'rmipst/Ui(liT.  and  Pulkithr,  the  first  and  last  including 
species  affecting  man. 

Sarcopsylliiliv.  Small  forms  with  large  heads,  the 
gravid  females  confined  to  the  host  animal  usually  be- 
coming embedded  in  tin'  tissues. 

Sitrcopsylln  penelrii  III!  Linn.,  the  "jigger."  "  jiggerflea," 
"chigoe,"  and  "chique."  Head  angular;  hind  angles  of 
the  metathoraeic  scales  rounded  ;  eyes  and  antennte  in  an- 


8  10 

Fig.  2SGI.— .'^a?Tojw)///rf  prnrfrnns.  1,  Egg :  2.  PTiihrvo ;  :i,  larva :  4,  cocoon ;  .5,  pupa  ; 
6,  tecundati'il  fciiiali' ;  7,  the  same  on  the  third  dav  fr'ni  its  entriince  under  ihe 
skin  of  its  liuTiian  host ;  8,  the  same  after  se\  enil  davs'  re.sidi'nce  in  the  skni  of  its 
host;  '.),  fnlly  grown  female— magnilled  four  times  ;  Id,  head  of  same  still  more  en- 
larged; 11,  female  before  entering  the  skin;  13,  mouth  parts  much  enlarged;  m, 
mandibles  ;  d,  maxillary  palpi ;  u,  labium.     (After  Karsten  and  Uuyon.) 
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terior  part  of  head.  The  males  and  females  are  similar 
and  fiea-like,  but  when  gorged  with  eggs  the  females  lose 
all  semblance  to  their  original  form. 

The  species  has  been  noted  particularly  as  a  pest  of 
man,  but  it  is  a  very  serious  parasite  of  many  other  ani- 


Fia.  2S62.  —  Sarcnpsiina  yaniitnecn.  Male.  Enlarsert.  n)!(,  an- 
tenna; m,  palpi,  more  enlarged.  (From  Insect  LifCy  drawn  by 
Packard.) 

mals  also.  It  appears  to  have  been  a  ualive  of  tropical 
America,  but  has  been  carried  to  other  countries  and  es- 
pecially in  Africa  is  said  to  have  spread  with  astonishing 
rapidity. 

The  adults  attack  animals  as  in  other  species,  but  the 
females  after  being  impregnated  burrow  into  the  skin, 
especially  beneath  tlie  toe  nails  in  man,  and  there  pro- 
duce a  swelling  and  later  a  distinct  idcer,  which  in 
some  cases  results  fatally.  Tlie development  of  the  eggs 
greatly  distends  the  body  of  the  insect  so  as  markedly  to 
change  its  form,  the  head  and  legs  appearing  as  little  ap- 
pendages on  a  large  round  body  as  big  as  a  pea.  Each 
female  is  said  to  produce  about  sixty  eggs,  which  are 
deposited  in  a  sort  of  sac,  and  the  j-oung  hatch  and  feed 
upon  the  swollen  body  of  their  mother  until  they  are  full 
grown,  when  they  escajie  to  the  ground.  Removal  of 
the  parasite  is  accomplished  by  the  introduction  of  a 
sharp  knife  point,  the  object  being  to  extract  the  insect 
entire  as  the  bursting  of  its  skin  and  discharge  of  its  con- 
tents in  the  skin  are  likely  to  produce  distres.sing  sores. 

Sareopsylla  gnlliiincea  West  w. ,  hen  flea.  Head  obtusely 
pointed  in  front ;  the  antenna;  and  eyes  are  in  the  posterior 
half  of  the  head  ;  the  inetathoracic  scales  augled  behind, 
1  to  1.5  mm.  long.  This  species  appears  to  have  been  in- 
troduced into  the  Southern  States  probably  from  the  Old 
World,  and  it  has  been  observed  in  Florida,  ^lississippi, 
Texas,  and  Oklahoma,  and  is  likely  to  spread  over  the 
warmer  part  of  the  country  at  least.     Its  main  attack  is 

Hpon  domestic  fowls,  but 
it  is  stated  to  attack  man, 
especially  children.  The 
females  bury  themselves 
in  the  skin  as  in  the  pre- 
ceding species  and  the 
sores  produced  are  of  a 
similar  character.  The 
effects  upon  young  chick- 
ens and  puppies  are  said 
to  be  very  serious  and  the 
results  often  fatal.  But 
little  has  been  ascertained  ■ 
regarding  its  eflects  on 
the  human  species. 

Pulieidcr.  Labial  palpi 
three-  to  five  -  jointed. 
The  abdomen  of  the.  fe- 
male does  not-  become  es- 
Bull.  Unite'd"stet<4  pecially  swollen  with  the 
development  of  the  eggs. 
Piile.r  irn'/mis  L. ,  the 
house  fiea,  is  recognized  by  the  absence  of  combs  of 
.spines  on  the  border  of  the  bead  and  pronotum,  and  the 
length  of  the  hypoijliarynx  and  mandibles  which  reach 
more  than  half-way  on  the  fore  coxa?,  the  single  row  of 


Fig.  2m3.~Pule.r  irritans.  Head 
and  pronotum,  sbowing  form  and 
absence  of  combs.  (Author's  il- 
lustration, 
Dep.  Ag.) 


Fig.  SSSi.—PiiUx  nen-aticeps.  Front 
pai-t  of  body  sbowing  combs  on  head 
and  pronotum,  enlarged.  (Author's 
illustration,  Bull.  United  States  Dep. 
Ag.) 


bristles  on  the  abdominal  segments,  the  large  luale  clasp- 
ers,  and  the  dark  reddish  or  piceous  color.  It  has  a  very 
wide  distribution  over  the  world,  and  has  been  a  fa- 
miliar if  not  welcome  guest  in  dwellings  from  remote 
antiquity.  Their  attacks  for  blood  sucking  are  made 
more  particularly  at 
night,  but  they  have 
none  of  the  secretive 
habit  of  the  bedbug, 
depending  on  their 
agility  and  enormous 
leaps  to  escape  from 
capture.  Eggs  are  de- 
posited in  out-of-the- 
way  places,  iu  cracks 
and  under  carpets 
where  the  young  may 
secure  a  supply  of  or- 
ganic matter  of  various 
sorts  to  serve  them  as  a 
food  supply.  Each 
female  is  supposed  to 
deposit  from  eight  to 
twelve  eggs,  which  are 
whitish  ovoid,  less  than 
a  millimetre  in  length, 
and  which  hatch  in  the 
course  of  from  four  to 
six  days  in  summer  and  which  reach  the  pupa  stage  iu 
about  eleven  days,  from  which  they  issue  as  adults  in 
about  twelve  days  later.  The  full  life  cycle  may  there- 
fore be  completed  in  the  course  of  a  month  in  summer 
and  six  weeks  iu  winter.  Preventive  measures  must  be 
directed  against  the  harbors  for  the  development  of  the 
young,  cleanliness  in  regard  to  the  places  where  the  eggs 
might  hatch  and  the  young  develop  being  more  etfcctive 
tlian  attention  to  other  points,  though  the  use  of  pyre- 
thrum  ma}'  be  resorted  to  to  destroy  the  adults. 

PiiliJ-sciTftticeps  Gerv.,  the  dog  tlea,  recognized  by  the 
distinct  comb  of  spines  on  the  lower  border  of  the  "head 
and  on  the  hind  border  of  the  iironotum  as  shown  in  the 
figure,  is  in  this  country  a  inoi-e  frequent  pest  in  houses 
than  the  irritims.  Its  normal  hosts  are  the  dog  and  cat, 
but  it  seems  tlioroughly  at  home  on  the  human  species 
and  is  an  extremely  annoying  pest.  Eggs  are  attached 
to  the  hairs  of  the  dog  or  cat,  but  so  loosely  that  they 
drop  off  easily  and  are  scattered  wherever  these  animals 
mav  chance  to  rest.  Both  of  these  species  are  more  an- 
noying than  dangerous,  their  bites  seldom  causing  more 
than  temporary  inconvenience;  but  it  is  easily  conceiv- 
able that  they  might  become  the  carriers  of  the  germs  of 
infectious  disease  or  of  septic  matter,  and  thereby  assume 
a  very  different  role. 

Order  IlEMiPTEiiA — insects  with  suctorial  mouth  ]iarts; 
four  wings,  unless  aborted  or  rudimentary,  the  upper  or 


Fig.  2865.— Ci'mc.r  Uctrdariiis.    Head  and  prothorax  much  enlarged. 
(Author's  illusti-ation.  Bull.  United  States  Dep.  Ag.i 

front  pair  being  thickened  at  their  bases.     Tlie  voung 
liatch  iu  the  form  of  the  adults. 

Cimidda,  wings  aborted  or  if  present  with  simple 
membrane;  the  parasitic  or  semiparasitic  bedbug  having 
mere  rudiments  of  wings. 
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Cimex  lectularitis,  bedbug.  Knowu  in  different,  locali- 
ties as  cliinclies,  chintzes,  redcoats,  maliogany  flats,  etc. 
It  has  infested  human  habitations  since  the  dawn  of 
history  and  is  distributed  over  practically  the  whole 
world  even  into  north- 
ern regions.  The  body 
is  very  tliin  and  Hat, 
oval  in  outline,  tlie 
head  sunlien  in  the 
prothora.x,  the  mar- 
gins of  wliich  are  finely 
ciliate.     The  antenn;e 


Fig.  2^yj(i.— Cimcr  lertulnriiis.    a,  Young.    Both  enlarged.    (From 
Riley,  United  States  Dep.  Ag.) 

are  slender,  the  three  distal  joints  about  equal  in  length 
and  covered  witli  tine  hairs.  Tlie  wing  ]iads  are  very 
small  and  ni'vcr  known  to  become  iully  developed. 
The  color  is  light  yellowisli  to  dark  reddish-brown,  de- 
pending on  age  and  the  contents  of  the  body.  It  has  a 
very  cliaraeteristic  odor  similar  to  that  of  the  chinch  bug 
and  many  of  tlie  otlier  species  of  this  order.  The  odor 
would  seem  to  lie  of  no  advantage  to  the  hug  under  pres 
ent  conditions,  and  may  be  looked  upon  as  a  survival. 
The  habits  are  nocturnal,  the  insect  sucking  the  blood  of 
man  at  night,  and  secreting  itself  during  the  day-time  in 
cracks  of  furniture  or  walls.  Its  bite  is  in  some  degree 
poisonous,  affecting  some  persons  much  more  seriously 
than  others,  but  is  apparently  due  to  irritation  of  punc- 
ture or  simply  the  juices  of  the  mouth,  as  no  poison 
glands  have  been  detected.  Individuals  hibernate  or, 
where  warm  enough  and  conditions  favor,  reproduction 
may  jirocced  throughout  most  of  the  year,  but  is  most 


Fig.  2m7.—ArnntMa  inmJora.    Female,    n.  Outline  of  egg  enlarged 
(Author's  illustration.  Bull.  United  States  Dep.  Ag.) 

rapid  in  warm  weather.  A  jieriod  of  seven  to  ten  weeks 
or  mort'  is  occupied  from  egg  to  tulnlt,  but  varies  greatly 
depending  on  temperature  and  food.  They  may  .survive 
long  periods  without  food,  but  development  isVetarded. 
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Irritation  of  the  biles  may  in  extreme  cases  require  the 
attention  of  the  physician,  but  ordinarily  etfort  should 
be  directed  toward  prevention.  In  well  kept  homes  the 
e.xtermiuation  is  a  matter  of  persistent  use  of  well-known 
household  measures,  but  in  hospitals,  asylums,  prisons, 
and  other  institutions  where  large  numliers  of  people  of 
varied  habits  and  history  are  bnjught  togetlier  the  prob- 
lem may  become  more  .serious.  In  extreme  cases  fumi- 
gation of  rooms  or  of  whole  buildings  may  be  the  quick- 
est way  to  secure  relief.  An  effective  plan  is  to  clear  the 
room  or  rooms  of  all  objects  that  would  be  tarnished  or 
bleached  by  the  jirocess  and  then  burn  brimstone  in  a 
small  disli  set  within  a  hirger  one  ,so  as  to  avoid  possible 
fire  from  overflow  of  the  burning  material.  Close  all 
openings  even  down  to  the  keyhole  and  leave  the  room 
for  several  liours  ttfter  which  it  may  be  opened  and  thor- 
oughly aired.  Recent  e-\periments 
have  shown  that  llyilrocyanic  acid 
gas  can  be  used  with  best  of  results 
for  these  and  other  "vermin"  in 
prisons  and  other  buildings  and  in 
railwiiy  coaches  or  sleeping  cars, 
where  it  is  possible  to  vacate  the 
structure  and  close  it  tight  enough 
to  eonlinc  the  fumes. 

Aciintliia  iiiodora  Diiges,  "Co- 
ruco "  or  Mexican  chicken  bug. 
This  species  has  been  described  as 
infesting  poultry  in  Mexico  and 
New  Mexico  and  is  also  stated  to  be 
a  veiy  serious  pest  in  houses.  Ac- 
cording to  information  recorded  by 
Town.send  it  used  "  to  .swarm  in 
military  posts  to  such  an  extent 
that  the  soldiers  were  ordered  out 
and  formed  in  two  lines,  one  with 
brooms  to  sweep  the  corucos  en 
masse  up  against  an  adobe  wall 
where  the  other  line  sto<id  ready 
with  trowels  and  muil  and  plas- 
tereil  them  into  the  wall  alive." 

There  are  other  species  of  this 
genus  which  sometimes  cause  alarm 
by  their  abundance  where  swallows 
or  bats  congregate  from  the  sup- 
position that  they  are  in  this  man- 
ner introduced  into  houses. 

..•1.  liiniiKliiiiK  .lenyns  swarms  in 
enormous  numbers  in  the  nests  of 
the  barn  swallow,  and  may  scatter 
ovei'  the  building,  but  so  far  as 
known  never  enters  houses  or  preys 
upon  other  than  the  swallows. 

A.  pipistreUi  Jenyns  pre.vs  upon 
the  bat  and  swarms  in  jilaces  where 
these  aniimils  secrete  themselves 
during  the  day. 

A.  colli mljiiiius  Ji^nyns  is  recorded 
as  infesting  dovecotes  in  Europe, 
but  has  not  been  recorded  so  far 
as  I  know  for  America. 

Sub-order  Pnriisita.  These  are 
strictly  parasitic  insects,  being  confined  to  their  hosts 
constantly  and  (leriving  all  their  nourishment  from  them. 
Tliev  are  wingless,  and  the  mouth  parts  consist  of  a 
tubular  suctorial  organ.  There  are  two  divisions  of  the 
group,  the  one  including  the  forms  which  have  a  three- 
jointed  beak  and  which  are  parasitic  exclusively  on 
bats,  and  which  may  be  disregarded  liere,  the  other  in- 
cluding our  common  lice  mention  of  which  follows. 

PeiliniUdiv.  Rostrum  very  short,  unjointed  but  sur- 
mounted by  ;t  circle  of  hooks;  e3'es  rediiceti;  antenna; 
three-  to  five-jointed;  thorax  with  segments  not  sharply 
separated;  legs  thick;  tarsi  with  a  single  strong  claw 
usually  fitting  against  aj  spur  of  the  tibia;  abdomen  usu- 
ally nine- jointed.  The  egg  "nits"  are  attached  to  the 
hair  of  tbe  host,  and  the  young  have  the  same  form  as  the 
adults  and  like  them  cling  closely  to  the  host  animal. 


Fig.  :i868.— Mouth  parts 
of  Louse  [Pet)iculw^ 
V  est  i  n)  e  nt  i).  a,  a. 
The  summit  of  the 
head  with  fnur  bristles- 
on  each  side ;  h,  h,  the 
ehitiiious  hand  :  r,  the 
hind  part  of  tlie  lower 
lip:  d,il,  the  fi.reniost 
protruding  part  of  the 
lower  lip  (the  hausl^l- 
lum);  c,  c,  the  hook* 
turneii  outward:  /, 
the  inner  tiilte  of  suc- 
tion >Iitrlitly  hent  and 
twisted;  thetwopaira 
of  .laws  aie  jifireived 
on  the  (lutside  as  thill 
lines.  i.Vfter  I'ack- 
ard.) 
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Fig.    2869. 


—  Pcdicitlm  capitis, 
(Original.  I 


The  species  are,  so  far  as  known,  very  closely  restricted  to 
one  species  of  animal  or  at  most  to  a  few  closely  related 
species  in  the  same  genus,  a  fact  which  indicates  a  very 
perfect  adaptation  to  a  jiartieular  host  and  which  may 
mean  .some  particular  adaptation  of  the  mouth  parts  of 
each  to  the  thickness  or  tex- 
ture of  the  skin  of  its  spe- 
cial host.  The  mouth  parts 
in  all  cases  must  be  capable 
of  considerable  extension, 
and  the  mechanism  for 
probing  into  the  skin  so 
that  the  capillaries  may  be 
reached  is  quite  complex. 
The  tleshy  rostrum  is  sur- 
mounted by  a  circlet  of 
hooks  which  as  the  organ 
is  extruded  embed  them- 
.selves  in  the  skin  and  thus 
furnish  a  tii'ni  grasp  where- 
by the  tubular  suctorial  or- 
gan consisting  of  four  deli- 
cate bristles  may  be  grad- 
ually force.d  through  the 
outer  skin  and  down  to  the 
capillaries.  This  tube  ter- 
minates, in  restimeiiti  at 
least,  in  a  delicate  set  of 
lobes  wliich  are  supposeil 
to  act  as  tactile  organs  in 
feeling  the  way  through  the  dermal  cells.  When  the 
blood-vessels  are  reached  a  current  is  maintained  by  the 
pulsations  of  the  pumping  stomach.  The  injury  which 
results  from  these  infestations  is  the  annoyance  and 
irritation  of  their  presence,  and  p/tl/iiriasis  as"  a  specitic 
■disease,  meaning  anything  more  than  infestation  or 
"lousiness,"  has  been  shown  to  be  a  misnomer.  The 
■ancient  accounts  of  frightful  and  fatal  consequences  due 
to  the  presence  of  these  parasites  must  be  exaggerations 
or  the  lice  have  been  charged  with  being  the"  cause  of 
diseases  due  to  some  other  agent.  Since  none  of  the 
species  aft'ecting  lower  animals  is  known  to  be  trans- 
missible to  man  we  may  omit  them  from  the  discussion 
•of  particular  species, 

Pidii-iilns  capitis  Degeer,  liead  louse.  Whitish  with 
faint  markings  on  the  dorsum  of  thorax  and  abdomen 
.and  usually,  in  adults,  distinct  dark  markings  on  the 
margins  of  the  abdom- 
inal segments.  The 
last  segment  of  the 
abdomen  is  bilobed. 
This  species  has  been 
recognized  under  one 
name  or  another  din- 
ing all  historic  tiiuc 
-and  its  ancestry  doubt- 
less runs  back  to  prim- 
itive man.  While  most 
■commonly  found  on 
■children  it  may  multi- 
ply in  unkept  hair  of 
adults  as  well,  but  il 
■seldom  occurs  else- 
where on  the  body 
than  amongst  the  tine 
hair  of  the  head.  The 
eggs  or  "  nits "  are 
■white  and  glued  to  the 
hiiir  at  some  distance 
from  the  roots  and  are 
in  most  cases  placed 
more  abundantly  be- 
hind the  ears.  When 
numerous  they  form 
■quite  conspicuous  ob- 
jects and  serve  as  a  good  diagnostic  feature.  The  newly 
hatched  lice  resemble  the  adults  except  in  size,  and  in 
teing  less  distinctly  marked,  and  the  proportions  of  the 


Fig.  2870.  — PfiJicK/ii.'i  veitlineiili. 
(Original.) 


body  varv  slightly,  the  abdomen  being  smaller  in  pro- 
portiini  to  the  head  and  thorax. 

Jliirray  has  shown  that  the  different  races  of  man  har- 
bor different  varieties  of  this  species  of  louse,  the  ditfer- 
ence  in  the  varieties  being  particularly  'u  color  and  in 
the  form  of  the  claws.  In  color  the}'  differ  fi-om  the 
nearly  white  infesting  the  Cauca.sian  to  the  black  infest- 
ing tile  African.  The  claws  ditfer  somewhat  in  propor- 
tions, and  Murray  thinks  these  differences  constant. 

Most  cases  will  respond  jiromjitly  to  cleanly  habits,  but 
aggravated  eases  in  asylums  or  poor-houses  may  recjuire 
moi-e  heroic  methods  and  the  mercurial  preparations  are 
probably  as  effective  as  any. 

Pedictiliis  festitiienti  Leach,  the  body  louse.  Like  the 
preceding  species  this  insect  is  whitish,  but  it  has  in 
maturity  more  definite  markings  which  give  it  a  grayish- 
white  appearance  and  gained  for  it  the  name  "gray- 
back."  It  is  slightly  larger,  the  head  scarcely  as  pro- 
truding in  front ;  the  end  of  the  abdomen  not  so  markedly 
lobed  or  almost  entire.  Like  the  [ireceding  species  it  has 
been  a  familiar  object  though  not  always  recognized  as  a 
separate  species.  It  is  more  common  where  opportunities 
for  good  sanitation  are  wanting,  as  in  armies,  prisons,  or 
other  places  where  many  people  are  brought  together 
under  conditions  that  prevent  due  regard  to  cleanliness. 
It  is  said  to  occur  on  the  body,  most  frequently  on  the 
nape  of  the  neck,  but  secretes  itself  in  the  clothing  when 
not  actually  engaged  iu  sucking  blood.  The  long  slender 
sucking  tube,  by  means  of  which  it  reaches  the  blood,  is 
shown  fully  extended  in  Fig.  2S68.  The  eggs  are  depos- 
ited in  the  folds  of  the  clothing,  and,  according  to  the  es- 
timates of  Leenwenhoek,  an  adult  female  may  have  a 
progeny  of  five  thoi.sand  in  eight  weeks,  an  estimate 


Fig.  )i&71.~ Plitliirlus  tininiiwHn.    Female;  dorsal  view.    Male;  tip 
of  abdomen,     (Original.) 

which  he  bclieveil  might  be  increased  in  the  heat  of  sum- 
mer. There  is  abundant  basis  in  this  estimate  for  all  the 
rational  accounts  of  excessive  numbers  of  this  parasite 
in  certain  cases.  A  ready  means  of  destroying  the  pest 
is  thoroughly  to  heat  the"  infested  clothing"by "boiling  or 
by  heating  in  an  oven  up  to  the  point  wher(."  both  eggs 
and  lice  will  be  destroyed,  which  is  considerablv  less  than 
what  would  scorch  the  clothing.  Fumigation  may  also 
be  used. 

Under  the  name  Pedicuhis  tabesceniinm  Alt  described 
the  form  which  he  considered  as  the  cause  of  jMMnasis, 
but  later  writers  have  referred  his  observation  and  de^ 
scription  to  aggravated  cases  of  restimeiiti. 

Phtldrius  inrjiiinalis  Leach.  This  species  is  very  dis- 
tinct from  the  other  species  occurring  on  man,  the  body 
being  nearly  as  wide  as  lung,  and  the  spreading  legs, 
which  extend  laterally  far  beyond  the  borders  of  the  body, 
give  it  a  decidedly  crab-like  appearance.  This  has  given 
it  the  name  of  "crab-louse."  It  confines  itself  particu- 
larly to  the  coarse  hair  of  the  body,  especially  the  pubic 
region,  but  may  occur  also  on  the  coarse  hairs  of  the  arm 
pits,  in  the  beard,  and  is  said  also  to  cling  to  the  eye- 
brows. It  is  of  a  whitish  color,  with  dusk_v  patches  on 
the  thorax,  the  legs  slightly  tinged  with  reddish  and  the 
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claw  having  tliis  color  more  |ironn\incefl.  On  the  borders 
of  the  abdomen  there  are  a  nunilier  of  proniiuent  lobes, 
and  the  spiracles  are  so  arranged  tliat  three  lie  trans- 
versely each  side  at  tlie  base  of  the  abdomen.  In  the 
female  tliere  are  iirominent  lobes  with  stilT  bristles  meet- 
ing on  the  ventral  side  near  the  tip.  It  is  nearly  one- 
tenth  of  an  inch  ('i.'i  mm.)  in  length. 

Its  attacks  are  .said  to  be  more  .severe  than  those  of  (be 
other  species,  and  the  yonug,  by  burrowing  under  the 
epidermis  cause  an  intolerable  itching.  The  eggs,  as 
with  other  sjiecies  of  lice,  are  attached  to  the  hairs. 

Infection  may  come  from  occujiying  quarters  pre- 
viously used  by  an  infested  person,  but  no  person  of 
cleanly  habits  is  likely  to  be  long  troubled  with  them. 
For  severe  cases  use  of  mercurial  applications  may  be  I'ec- 
ommcnded.  Ihrhert  Onboni. 
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INSECTS,  POISONOUS.— As  generally  classified,  a 
]iiiisiiii(>iis  iii.sect  may  lie  almost  any  of  the  Aiili ropodif 
that  liavc  the  property  of  producing  poisonous  effects  in 
man  or  in  the  higher  animals;  antl  it  seems  necessary, 
tlieiefore,  in  tliis  article,  to  refer  to  some  forms  that  are 
not  in  the  strict  zoological  sense  insects  or  members  of 
the  group  llcmpoda. 

We  may  preface  a  discussion  of  the  particular  foi-ms  of 
poisonous  insects  by  a  few  comparative  statements  re- 
garding the  organs  concerned  in  the  production  of  veno- 
mous material,  the  nature  of  the  poison,  tiud  tlie  means 
l)y  which  it  is  injected  into  the  system  of  tlie  victim.  In 
ill!  cases  iu  which  there  is  a  true  injection  of  venom  or 
poisonous  principle  there  is  a  development  of  glands  con- 
cerned in  the  secretion,  and  these  glands  may  be  variously 
located,  depending  on  whether  the  wound  is  caused  by 
tlie  mouth  parts  or  by  a  sting.  The  mandibles  of  the 
spider  and  the  solpugid,  and  of  certain  varieties  of  ants, 
as  also  the  piercing  mouth  parts  of  the  bug  and  :nos- 
(piito  (modified  maiidililes),  are  the  organs  of  injection: 
and,  as  might  be  supposed,  the  gland's  connected  with 
these  organs  are  specialized  salivary  glands  wliich  have 
taken  on  the  function  of  secreting  a  veuomous  lluid. 
The  sting  of  the  bee  or  wasp  is  a  modified  ovipositor, 
while  the  .sting  of  the  scorpion  appears  to  be  an  inde- 
IMMulent  structure  po.ssessing  a  venomous  function  only. 
In  lioih  these  cases  the  glands  are  probably  specialized 
dermal  glands  whicli,  traced  back,  niav  be  found  liomol- 
ogous  with  the  co.xal  glands  of  general  distribution  in 
more  primitive  groups.  Th(i  venomous  secretion,  in 
most  cases  in  which  it  h;is  been  investigated,  is  of  a 
formic  acid,  or  similar  nature.  Its  effect  is  corrosive, 
and  the  symptoms  usually  noted  are  rapid  swellino-  and 
intlammalion;  often  numbness  or  partial  paralysis  occurs; 
while  in  more  exlreme  cases  a  generid  effect  "on  the  ner- 
vous system  e.vteniliug  to  the  nerve  centres  is  produced. 
The  distinctly  ijaralyzing  effect  on  the  nerve  centres  is 
especially  the  work  of  certain  wasps  whicli  sting  their  prey 
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in  order  to  render  it  helpless  and  inactive,  while  its  life 
is  spared  that  the  body  may  serve  as  a  lasting  food  sup- 
ply for  the  young  hatched  from  eggs  deposited  at  the 


Fig.  2872.— Bird  Spider  OlUiialr  hcntzii)- 
tnohnjiM.) 


(From  American  Ento- 


time  these  hapless  victims  are  captured  and  put  in  "cold 
storage."  In  the  scorpion  the  venom  affects  the  blood 
corpuscles.  The  eft'ects  of  insect  bites  or  stings  vary 
greatly  with  the  susceptibility  of  the  victim  and  with  the 
condition  of  the  poisonous  insect  at  the  time  the  poison 
is  injected.  Evidently  the  secretion  of  the  gland  may  be 
exhausted  by  prolonged  activity,  so  that  after  a  sucfces- 
sion  of  bites  or  stings  the  effect  "may  be  slight:  while  the 
virulence  is  doubtless  influenced  also  by  the  state  of  irri- 
tability or  activity  of  the  iu.sect.  Sin(5e  the  poison  is  al- 
most invariably  tin  acid,  the  general  antidote  is  some 
form  of  alkaline  base,  as  magnesia  or  lime  and  their  car- 


A 


FiC.  2873.— .1,  Month  Parts  of  Ceniiine  Tarantula  (Tarantula  fasei- 
rcfitris):  ii.  paliii :  h.  niandibles :  c,  fane.  B,  Fang  and  poison- 
gland;  n,  twisted  pciis<jn  L'lanil:  ;..  mandibles ;  c,  fang  with  outlet 
for  poison.     (From  the  Carteiilaube.) 

bonates,  amine mia,  etc.  :  particular  antidotes  are  recom- 
mended further  on,  however,  in  a  number  of  special 
cases. 

Among  the  group  of  spiders,  scorpions,  etc,  known  as 
Arachiiida — distinguished  by  the  presence  of  two  body 
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regions,  four  pairs  of  legs,  a  uunibcr  of  simple  c_yes.  but 
no  compound  eyes  or  auteuuoe — there  are  certain  poison- 
ous species  tliat  shall  first  receive  attention. 

Araneida,  Spiders.  Body  of  two  regions,  the  abdomen 
connected  by  a  slender  pedicel ;   mandibles  two-jointed, 

the  outer  forming  a 
claw  or  fang  folding 
against  the  inner.  A 
poison  gland  located  in 
the  basal  joint  opens 
through  a  duct  at  or 
near  the  tip  of  the  fang. 
Of  this  variet\',  the  bird 
s]iiders  or  American 
"tarantulas"  are  the 
most  formidable  in  ap- 
pearance, some  of  them 
reaching  a  great  size, 
t)eing  strong  enough  to 
rapture  small  birds. 
Some  of  the  tropical  spe- 
cies occasionally  reach 
Northern  cities  by  being 
transported  in  banana 
bundles,  and  they  cause 
considerable  interest,  if 
not  some  terror,  when 
brought  to  light.  Tlieir 
bite  is  qiiile  painful, 
though  not  necessarily 
dangerous,  being  often  of  such  a  nature  as  to  need  at- 
tention. Of  native  species  we  have  two:  one  the  Mygiile 
henUii,  illustrated  in  the  figure,  which  occurs  tlirough- 
out  the  Southern  and  Eastern  part  of  the  countr_y ;  the 
other  the  Myrjale  rilei/i  5Iar.\,  which  occurs  on  the  Pacific 
coast.  The  bite  of  these  two  species  is  not  very  serious, 
though  in  the  case  of  children  or  susceptible  adults  the 
effects  may  be  rather  alarming.  The  true  tarantida  be- 
longs to  a  family  called  the  wolf  spiders,  Lycmifhe,  the 
European  Tarentula  fascicentrishemg  the  species  pop- 
ularly credited  with  causing  all  sorts  of  afflictions,  and 
especially  the  affliction  known  as  tarantismus  or  taran- 
tula dance. 

Of  the  same  family  is  the  "  malmagnatte  "  LatrodcrtvK 
maliiiiffiiiitiif:.  inhabiting  Italy,  Corsica,  and  the  Antilles. 
It  is  recorded  to  have  appeared  in  great  numbers  in  Spain 
on  different  occasions,  causing  much  terror  on  account  of 
Its  poisonous  bite.  The  Littrodtctus  mactans  is  charged 
with  mmierous  serious  bites  in  this  country,  some  with 
a  fatal  termination.     The  records  are  for  tlie  most  part 


Fig.  2874.— Wolf  Spider  (Phudippus 
tripunctalue) .     (Alter  Riley.) 


Fig.  2$75.—PhriiiniiiIiinalus.     (After  Brockhaus.) 

wanting  in  specific  details,  and  Pr.  Howard  has  shown 
that  a  large  part  of  such  records  ma.v  be  due  to  other 
causes,  and  especially  to  the  bites  of  Piratine  bugs  to  be 
mentioned  later.  Still  another  wolf  spider,  the  Phydip- 
pua  tripunctaUis  L.,  has  been  stated  by  Riley  to  produce 


a  serious  bite,  and  he  records  in  the  first  edition  of  this 
Handbook  an  instance  observed  by  Dr.  Otto  Lugger 
which  would  seem  sufficiently  e.vact  in  details  to  require 
credence. 

Pedipalpi. — The  scorpion  spiders  combine  the  charac- 
teristics of  the  spider  and  of  the  true  scorpion ;  they  differ 
from  the  latter  particu- 
larly in  the  absence  of 
an  elongated  abdomen, 
with  oi'  without  a  tail 
but  without  a  sting,  the 
poisonous  secretion, 
when  present,  being 
discharged  through  a 
fang  like  that  of  the 
spider.  The  bite  of 
some  of  the  species  is 
serious,  but  is  usually 
exaggerated  in  impor- 
tance. In  tlie  genus 
P/in/nus  there  are  a 
number  of  sjiecies  oc- 
curring in  the  South- 
western part  of  the 
United  States,  the  group 
being  confined  to  the 
warmer  parts  of  the 
globe.  In  Thetyphonns, 
wliieh  has  an  elongated 
whip-like  appendage  to 
the  more  elongate  ab- 
domen, are  the  whip 
scorpions, which,  though 
veiy  fin-midable  in  ap- 
])earance,  have,  it  is 
claimed,  no  serious  power  of  bitin 
on  human  beings. 

Scorpit'indxT. — The  scorpions  are  a  very  well-marked 
group  of  animals,  being  recognized  at  once  liy  the  large 
chelate  palpi  and  the  steuder-jointed  ])ost-abdomeu  with 
its  prominent  up-turned  sling  at  the  tip.  Two  large 
ocelli  are  placed  near  together  in  the  middle  of  the 
cephalothorax.  and  smaller  lateral  ocelli  are  arranged 
along  the  anterior  margin.  They  are  familiar  objects  in 
all  tropical  counti'ies.  and  have  always  had  a  reputation 
for  being  dangerously  poisonous,  but  in  many  cases  their 
venomous  nature  has  been  greatly  exaggerated.  None 
of  the  species  produces  fatal  or  even  very  serious  results, 
except  it  be  upon  very  susceptilde  individuals.  Thesting 
is  perfoi-ated  at  the  tip,  and  the  milky  poisonous  secre- 
tion is  forced  from  the  gland  contained  in  the  large  bid- 
bous  telson  or  terminal  segment  of  the  abdomen.  It  is 
stated  that  the  poison  of  the  scorpion  acts  upon  the  red 


Fig.  2876.  —  Scorpion  ijiiithux  cnni- 
Vntus.)  (From  American  Entu- 
miihyist.) 


poisonous  effect 


FIG.  287; 


-Dafamcs  sfriatus  Putn.    B.  Side  view  of  head  of  female. 
(After  Putnam.) 


blood  corpuscles,  paralyzing  them  and  causing  them  to 
become  agglutinated,  and  thus  to  clog  the  capillaries 
and  smaller'blood-vessels.  The  symptoms  are  faintness, 
numbness,  fever,  tumors  on  the  tongue,  and  dimness  of 
vision.     Ammonia  alleviates  the  pain  quickly,  and  ipe- 
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cacuanha  may  be  administered  to  overcome  tlie  faintness. 
Tlie  fommou  s])ecies  in  the  Southern  States  is  Buthvs  cam- 
/iiiiis,  but  a  number  of  species  __. 
occur  further  to  tlie  southwest 
and  become  more  numerous  in 
Mexico  and  Ceutrul  America. 
Old-World  species  are  also  nu- 
merous. 

S<>lifiif//v  (Galcodidie).  Bodies 
elongivle  and  lliora.x  separated;  the  ab- 
domen distinctly-  segmented.  The  man- 
dibles are  large  and  scissoi'-like,  and  the 
ma.xillary  palpi  leglike.  Respiration  by 
tracheie,"  and  not  by  indmouarj'  sacs. 
These  are  very  peculiar  animals,  with 
tpnte  marked  differences  from  any  of  the 
other  groups  of  Araehnida.  While  they 
liave  been  popularly  credited  with  ex- 
treme poisonous  properties,  it  is  not 
known  that  they  have  really  any  serious 
effect  on  the  larger  animals  that  the}'  may 
happen  to  bite.  Tiie  mandibles  are  very 
large  and  strong,  and  they  can  certainly 
inflict  a  severe  bite  upon  any  of  the 
smaller  animals  with  which  they  may 
have  to  coiUend.  They  are  found  espe- 
cialh'  in  drj'  regions,  and  in  Amei'ica  occur 
in  the  plateau  region  from  Colorado  down 
to  Central  America,  while  different  species 
are  to  be  found  all  along  the  higher  and 
drier  portions  of  the  American  continent. 
In  the  Old  World  the  desert  or  plain  re- 
gions of  Southern  Asia  and  Russia  are 
their  haunts. 

Myriopoda,  centipedes  and  millipedes. 
Bodies  long,  with  segments  of  nearly  uni- 
form size  and  no  differentiation  of  thora.x 
and  abdomen.  One  pair  of  antemjje,  three 
pairs  of  palpi,  no  compound  eyes  but  a 
cluster  of  simple  eyes.  The  Diplopoda  or 
millipedes  have  cylindrical  bodies  and 
very  numerous  legs.  The  species  are  not 
poisonous. 

Chilopuda.  Body  flattened,  one  pair  of 
legs  to  each  segment ;  antennaj  long  and 
man}- -  jointed;  mouth  organs  strong; 
poison  glan<ls  opening  in  second  post- 
cephalic  pair  of  ajipendages,  which  are 
.stnmg  and  resemble  mandibles.  The  cen- 
tipedes, ikolupemli-it,  are  the  most  familiar 
species  in  this  group,  and  have  received 
much  notice  on  account  of  their  veno- 
mous bite,  which,  however,  is  seldom  of 
a  very  serious  character.  Some  of  the 
species  reach  nearly  a  foot  in  length,  but 
the  majority  of  them  range  from  four  to 
six  inches.  Sroli,ptiidi-ii  eitstuiiircps  is  the 
common  centipede  of  the  Southern  States. 
It  reaches  a  length  of  about  six  inches, 
and  is  of  a  yellowish-brown 
color  with  green  borders  to 
the  .segments. 

Mkxapoda. — Insects  pmp- 
er.  Arthropods  w-ith  three 
pairs  of  legs,  iisually  two 
jiairs  of  w-ings;  tlie  body  re- 
gions well  marked  into  head, 
thorax,  and  abdomen.  Com- 
p  lund  and  simple  eyes,  one 
pair  of  antenna'.  This  group 
includes  an  immense  number 
of  forms,  and  authors  recog- 
nize from  sixteen  to  nineteen 
orders.  Bui  few  of  these 
include      poisonous      forms, 

though  they  may  have  important  relation  to  man  in  one 
way  or  another.  In  the  sub-order  Homoptera  of  tlic 
Ilemiptera,  there  are  no  strictly  poisonous  forms,  but  the 


Fig, 


Cicada,  or  seventeen-year  locust,  has  been  credited  with 
a  poisonous  bite  or  sting,  and  this  belief  seems  to  persist 
among  a  considerable  class  of 
people. 

Hiteroptera.  This  sub-order 
of  Ilemiptera  includes  the  bugs 
with  wings  thickened  at  the 
base,  the  apical  portion  remain- 
ing membranous,  the  mouth 
parts  ajipearing  to  rise  from  the  anterior 
part  of  the  head,  which  lies  in  a  horizontal 
position  as  regards  the  axis  of  the  body. 
Many  species  in  this  group  have  the  ability 
to  inflict  a  severe  wound,  and  in  some 
cases  this  is  accompanied  with  an  injection 
of  saliva  or  some  of  the  fluids  of  the  mouth 
which  [iroduce  a  more  or  less  inflamed 
conditiou,  and  in  some  instances  a  serious 
condition  of  the  patient.  The  mouth 
parts  or  beak  consist  of  a  well-developed 
sheath  formed  from  the  specialized  la- 
brum,  while  the  mandibles  and  maxilhie 
are  represented  by  slender  seta>,  the  jiarts 
which  are  thrust  into  the  flesh.  The  la- 
bium is  small  anil  scarcely  noticeable. 
With  the  ]ilui)giiig  of  the  slender  setae 
into  the  wound  tiiere  is  a  discharge  of 
fluid  from  salivary  glands  of  an  acid  na- 
ture which  acts  as  a  poison,  producing  in- 
flammation and  an  accelerated  flow  of 
blood.  This  ability  is  shared  by  a  large 
number  of  the  species,  even  many  of  the 
species  that  feed  normally  on  plants  being 
able  to  puncture  the  skin  and  cause  a  tem- 
porary inconvenience  if  handled  carelessly. 
We  can  refer  only  to  the  more  troublesome 
forms,  and  most  of  these  are  carnivorous, 
their  natural  habit  being  to  prey  upon  in- 
sects. 

Jfoionectidee,  water  boatmen.  Aquatic, 
swimming  with  back  downw-ard,  bodj' 
ileej),  the  back  boat-shaped.  The  ros- 
tr\im  is  four-jointed,  strong,  and  acute. 
Species  of  our  common  genus  Notonecta 
give  a  very  sharp,  painful  bite  if  handled 
so  that  they  can  reach  the  skin,  and  the 
bite  is  sutticiently  poisonous  to  leave  an 
elTect  for  several  daj-s.  The}'  do  not 
voluntarily  attack  man,  so  that  injuries 
come  from  handling  them. 

yephhi'.  w-ater  scorpions.     Flat,  ellipti- 
cal,   or  elongate   aquatic   insects  with   a 
Icuig   respiratory  tube   extending  beyond 
theend  of  the  abdomen.     These  probably 
never    attack   man  without   provocation, 
but  they  can  give  a  severe  puncture  with 
results  similar  to  those  of  the  preceding 
species. 
BelosiomatidtP,  giant  water  bugs.    Large, 
flat-bodied     brown    or    gray 
insects  with  hind  legs  fringed 
with  hair  for  swimming  and 
the  fore  legs  fitted  for  grasp- 
ing insects  or  small  fish  upon 
which  they  prey.     We  liave 
two    very   common    species, 
Belostoina   (imericana   Leidy, 
which   has  a  .groove  on  the 
fore   femora  into   which  the 
tibiie    fit,    and    the   Beniicim 
griseus    Say,     of     equal     or 
larger  size  and  scarcely  dis- 
tinguishable   from    the   first 
except   for   the   lack   of   the 
groove   of   the   fore  femora. 
Both  are  destructive  to  small  fishes,  and  do  not  bite  man 
except  as  they  may  be  provoked  by  handling;  and  then 
their  bite,  though  severe,  is  not  dangerous  unless  extra- 


ay 


287S.— Scotouendra  mutauwe-ps.   a,  tJnder  side  of  head,  show- 
ing faugs;  7j,  under  side  ot  last  segment.    (After  Wood.) 
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neous  matter  has  been  iDtruduced.     These  insects  often 

appear  in  great  nnmbers  at  electric  lights  (hiring  the 

fiummer  time,  and  so  are  likely  to  attract  attention  and 

may  lie  carelessly  liaudled   by  peo- 

pleunaware  of  their  painful  bite. 

Rednviida,    pirate   bugs.     Heads 
prominent,     projecting;     antenna; 
tapering  to  tip;    rostrum  curved; 
wings   usually  with  distinct  cells. 
These     are     typically    predaceous 
bugs,  and  nearly  all  liave  a  poison- 
ous bite.     But  few  of  them  attack 
man  except  when  handled  or  inter- 
fered with,  but  some  seem  to  have 
acquired    a  decided   taste   for  hu- 
man blood.     Howard  attributes  to 
members  of  this  family  many  of  the 
supposed  spider  bites,  and  the  term  "kissing  bug,"  which 
liad  such  an  extensive  run  in  the  year  1899,  was  based 
on  the  bites  of  certain  of  these  bugs. 

licdui-iiis  (Opisimttiix)  person.atus  L.,  cannibal  bug; 
"kissing  bug."  This  species  is  about  three-fourths  of 
an  incli  long,  of  a  dark 
brown  nearly  black  color, 
the  head  rather  small  and 
the  body  rather  trim.  It 
is  practically  cosmopoli- 
tan, doubtless  having  been 
Introduced  into  this  coun- 
try from  Europe.  Its 
bile  is  very  painful,  said 
to  be  worse  than  a  bee 
sting,  and  the  effect  may 
lie  noticed  for  several 
days.  The  very  serious 
lesults  which  have  been 
reported  in  a  few  in- 
stances must,  however, 
have  been  due  to  the  in- 
troduction of  septic  matter 
carried  on  the  beak,  as  the 
secretion  of  poison  cannot 
be  credited  with  such  ex- 
treme effects.  The  name 
"kissing  bug  "was  prob- 
ably first  apiilied  to  this  form,  and  it  may  most  properly 
be  credited  with  the  name  as  it  is  the  most  frequent  in 
houses  and  the  only  species  common  in  the  northern  part 
of  the  country  wliere  some  of  the  first  cases  were  reported 
under  this  popular  name.     The  species  is  credited  with 

pre3'ing  upon  the  bedbug, 
and  its  attacks  on  man 
maj'  be  interpreted,  if  one 
so  chooses,  as  an  indica- 
tion of  a  lack  of  its  nor- 
mal food. 

MdfiHolestcs  picipes.  H. 
S.,  pirate  bug.  Blacli 
throughout,  about  15  mm. 
long,  closely  resembles  the 
IViUowiug  except  in  hav- 
ing the  imiform  black 
I  nfor.  About  equal!  y 
common  throughout  the 
Northern  United  States, 
and  extending  south  and 
west,  occurring  also  in 
3Iexico.  It  does  not  or- 
dinarily occur  in  houses, 
but  imder  logs  and  stones, 
where  it  preys  upon  vari- 
ous kinds  of  insects.  It 
bites  severeh',  but  only 
when  handled,  probably 
never  making  an  unpro- 
voked attack  on  man. 
,  ■mi.^B.'luxUma  amcricana.  ^[ffi'^iestes,dMhu,iHalis 
nfttTRiley.i  H.  bchf.,  pa-ate  bug.  Dis- 

Voi..  v.— 11 


Fig.  2880.— Rostrum  of  Nntonecta. 
h.  Side  view  of  rostrum ;  d,  ros- 
trum from  above ;  c,  oue  of  the 
mandibles  entire  and  the  I3a.se 
of  the  otheT'  anil  of  the  two  max- 
illa?: /,  e.xln-inity  of  mandible 
more  stronfjl\'  maj^aiirled,  with  re- 
curved teeth  ;  * ,  lalniim  :  y,  an- 
tenna.   (After  Westvvood.) 


tinguished  from  the  jireceding  by  having  the  abdomen, 
at  least  along  the  border,  of  a  bright  red  color.  It  has  at 
times  been  considered  as  a  variety,  but  no  very  satisfac- 
torj'  proof  is  available. 
There  is  very  freciueutly  a 
variation  in  the  wing  length 
or  the  occurrence  of  apter- 
ous individuals,  especially 
among  the  females,  as 
shown  in  the  figure.  The 
beak  is  powerful,  and  the 
bite,  like  that  of  the  pre- 
ceding species,  very  pain- 
ful. The  habits  are  similar, 
and  they  will  be  found  in 
like  situations;  when 
caught  they  should  be 
handled  in  such  manner 
that  they  cannot  thrust  the 
beak  into  the  llesh. 

Rasahus  hiyuttatus  Sa}'., 
"  two -.spotted  Corsair."  A 
large,  strong  species  about 
three-fourths  of  an  inch  (16 
ram.)  long,  black  with  red- 
di.sli-brown  prothorax,  and  a  large  orange-yellow  round 
spot  on  the  membrane  of  elytra.  Distributed  over  the 
Southeastern  United  States,  where  it  is  a  rather  com- 
mon species.     Its  bite  is  very  severe,  and  results  in  severe 


Fig.  2882.— Bec!in'!«s  jJC)'«o)in- 
(t«.  CAfter  Howard.  Bull. 
United  States  Dept.  .Kg.) 


Fig.  2883.— Jii?!fl)i"?t'sfc»  ahditminalis.  Male  at  left,  female  at  right ; 
apterous  form.  Beak  at  left  of  male.  (After  Howard,  "United 
States  Bull.  Dlv.  Ent.  Dep.  Ag.) 

cellulitis,  the  effects  of  whicli  may  continue  for  several 
days.  No  particular  fear  of  serious  effects  need  be 
entertained  unless  sj'mptoms  of  septic  poisoning  appear. 

Rdsahus  tlioracicus  Stal.  is  a  very  similar  species,  occur- 
ring    .southwestward 
and  in  Mexico. 

C'onorhiiius  sangui- 
siifjus  Le  C,  blood- 
sucking cone  nose. 
Considerablj'  tialteued, 
the  liead  more  pro- 
duced and  the  beak 
more  slender  than  in 
the  preceding  group. 
The  color  is  mainly  a 
dark  gray  to  lilackish, 
with  rather  prominent 
bands  on  the  side  of 
t  h  e  a  b  d  o  m  e  n  ;  the 
length  is  full  three- 
fourths  of  an  inch  (16 
to  17  mm.).  The  ab- 
domen is  broader  than 
the    thorax,    and    the 

anterior  legs  are  not  so  ,       ^ .     ,  ^        .. .  • 

iniicli  thiHcpnoil  ■,«  in  F'""  2884.-fla.«o/i!«  higuttatus.  (Af- 
mucii  tnicKeuta  as  in  ter  Howard.  Bull.  United  States  Dep. 
the   precedmg    forms.      Ag.  Div.  Ent.) 
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This  species  is  distributed  over  a  large  range  of  the 
country  from  the  Ohio  River  soutliward.  It  is  called  the 
big  bedbug  in  some  localities  on  account  of  its  habit  of 
secreting  itself  in  beds  and  attacking  people  who  ma}- 
occupy  Iheni.  Its  liite  is  verj*  severe,  the  beak  being 
so  strong  that  it  may  be  thrust  through  ordinary  cloth- 
ing, and  its  length 
sufficient  {^>  mm. )  to 
reach  well  into  the 
skin.  Its  puncture 
produces  violent  in- 
fl  a  ni  m  a  t  i  o  n  and 
swelling,  and  is  like- 
ly to  fester  and  dis- 
charge pus  for  sev- 
eral days. 

Closely  related 
species  with  similar 
habits  occur  to  the 
southwestward  to  the 
Pacific  coast:  C.  ra- 
riegiilns  Drury  in  the 
South ;  C.  gersto'ckeri 
S  t  a  1.  Texas  and 
Western  states;  and 
C.  )>i-itlrii('tiiK  I'hl.  in 
Utah  and  California. 
Privnidiis  cristatus 
Linn.,  "wheel  bug." 
A  common  species 
southward,  recognized  by  the  elevated  toothed  crest  on 
the  jirothora.x.  While  it  does  not  enter  houses,  it  inflicts 
a  ver}-  painful  l.iite  ^\■hich  causes  inflanuuatiou  and  may 
render  the  hand  and  arm  useless  for  a  number  of  da3-s. 

Many  species  in  this  family  occur  in  tropical  America 
and  frequently  prove  troublesome,  among  them  a  species 
related  to  the  "wheel-bug,"  which  occurs  in  Chili  and  is 
called  the  "wiuhnka"  or  "rhinhuka. "  It  is  said  to  be 
greatly  feared,  and,  if  numerous,  to  drive  people  for  a 
time  from  their  dwellings. 

Xdhidiv.- — These  are  small  insects  with  considerable 
affinity  to  the  preceding  family,  but  slender  and  gener- 


FlQ.  2S^.—CnnorhUms  mngvismguK.  a. 
Showing  beak  :  />,  from  side  with  set* 
withdrawn  anrl  tii>  enlarged;  e,  head 
from  Vielow.  All  enlarged.  (After  How- 
ard, United  Slates  Bull.  Dep.  Ag.l 


Fig.  2888.— Conor?itnt«i  8a)i(n(fei'(/"K.  'i.  First  pupal  stagr ;  li,  second 
pupal  stage;  c,  adult;  r(,  adult  lateral  view.  (After  Sfarlatt,  Bull. 
United  States  Deji.  Ag.) 

ally  of  didl  gray  or  lirownish  color.     The  lieak  is  long, 
rather  slender,  and  strongly  curved. 

Vm'iaem  subcoleoptratus  Kby.     lilack  or  dark   brown 


with  pale  legs,  the  body  tapering  anterioily.  This  spe- 
cies is  capable  of  iutiicting  a  quite  .severe  bite,  and  as  the 
species  is  given  to  hiding  around  outhouses  in  wait  for 


Fig.  2887.— CorioWiimis  sa)ii;Ki.>fii3i(.s.  a.  Larva  second  stage;  b, 
newly  hatched  larva ;  c,  egg  with  sculpturing  at  side.  All  enlarged. 
(After  Marlatt,  United  States  Dep.  Ag.  Bull.) 

insect  pre_y,  and  has  been  recorded  as  biting  jjersons  in 
privies,  where  there  would  be  a  rather  favorable  oppor- 
tunity' for  it  to  introduce  septic  matter,  its  presence 
should  be  counted  objectionable. 

DrPTEKA. — Insects  with  two  wings,  suctorial  mouth 
parts,  and  complete  transformations. 

C'lilicida:  mosquitoes.  Mouth  parts  produced  into 
slender  rostrum  about  half  as  long  as  entire  insect, 
slightly  thickened  at  tip.  Antenna?  slender,  simple  in 
female,  plumose  in  the  male ;  the  veins  of  the  wings  with 
fine  scales.  The  larva^  are  aqtiatic,  feeding  on  organic 
matter  in  the  water,  and  rising  to  the  surface  with  a 
jerky  motion  in  order  to  secure  fresh  supjilies  of  air. 
The  pup«  are  also  aquatic,  but  with  respiratory  tubes 


Fig.  2888.— Cori.scws  sithcolcoptratin^.  a.  Short-winged  female;  h^ 
long-winged  female;  f.  rosti'um  or  beak.  (After  Howard.  Buli. 
United  StiUes  Dep.  Ag.j 

opeuiug  anteriorl}'  instead  of  at  end  of  body.  The  meta- 
morphosis is  complete,  the  pupa  case  splitting  along  the 
back  and  the  insect  emerging  above  water  resting  its  feet 
on  the  surface;  the  wings  expand  rapidly,  so  that  the  in- 
sect takes  ffight  very  quickly  after  the  "bursting  of  the 
pupa  case. 

The  males  and  females  differ  strikingly  not  only  in  the 
structure  of  the  antenna'  and  mouth  jiarts.  but  also  ill 
habits;  the  latter  beiug  the  ones  to  suck  the  l)lood  of 
warni-blouded  animals,  while  the  former  are  restricted  to. 
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fluids  more  easily  accessible,  and  may  very  likely  not 
feed  at  all  in  adult  stage.  It  is  recorded  that  thi.-y  sip 
sweets  of  flowers,  and  even  such  beverages  as  beer  and 
wine.  It  is  not  thought  essential  that  the  females  should 
secure  blood  in  order  to  develop  the  eggs,  but  from  their 
great  efforts  to  secure  oue  or  more  feasts  of  blood  it  would 
seem  to  be  quite  an  advantage  to  them. 

The  secretion  of  a  poison  which  is  injected  into  the 
wound  has  been  definitely  proven.     The  poison  gland  is 

part  of  the  sal- 
ivary gland,  the 
salivary  gland 
of  each  side  be- 
ing divided  into 
three  lobes,  the 
centre  one  of 
vvhicli  is  differ- 
ent from  the 
others,  being 
evenly  granulat- 
ed and  staining 
differently :  and 
in  this  one  the 
poison  is  elabor- 
ated. The  se- 
cretion is  carried 
forward,  and  as 
it  passes  along 
the  duct  is  di- 
luted by  the  secretion  of  the  salivary  lobes,  and  the  stream 
then  passes  to  the  reservoir  at  the  base  of  the  hypo- 
pharyn.x.  The  poison  is  injected  during  the  process  of 
blood-sucking,  and  its  jiurpose  has  been  thought  to  be 
for  the  acceleration  of  the  blood  flow  or  the  prevention 
of  coagulation.  One  suggestion  is  that  the  mosquito  is 
primarUy  a  plant  feeder,  and  that  the  injection  of  this 
fluid  serves  to  prevent  coagulation  of  all  proteids.  and 
so  promote  suction. 

The  irritation  varies  greatly  with  different  individuals, 
and  some  appear  to  acquire  an  immunity  from  the  bites. 
Glycerin  is  recommended  as  giving  speedy  relief,  and 
household  ammonia  applied  as  soon  as  possible  after  the 
bite  is  of  service. 

Cvlex  pungens.  illustrated  herewith,  is  one  of  our  most 
common  species,  and  may  be  found  in  autumn  and  winter 
in  hibernation  in  cellars  and  basements.  Its  rate  of  mul- 
tiplication is  extremely  rapid  during  the  summer  months, 
the  full  life  cycle  being  completed  in  the  space  of  two 
weeks,  so  that  numerous  broods  occur  during  a  season. 


cc 


Fig.  28S9.— Ci(!fr  pipicnx.  a.  M.ile;  h,  head 
of  female;  e,  joints  of  male  autennie:  /, 
larva;  y,  pupa.  All  enlargi-il.  (.\fter  West- 
wood.) 


Fig.  2890.— Moutli  Parts  of  Female  Mosquito :  Front  and  i5Ide  View. 
a,  antennae;  mx,  maxillae  ;  mp.  maxillary  palpi ;  m,  mandible;  (, 
labrum;  e,  eyes.    (After  Packard.) 

The  eggs  are  placed  in  large,  lioat-shaped  masses  and  the 
larvae  develop  rapidly.  Their  characteristic  position  in 
getting  air  at  the  surface  is  shown,  and  may  be  con- 
trasted with  that  of  the  larva  of  Anopheles. 

Other  species  of  Culex  which  are  common  in  the  United 
States  are  tomiatus,  toeniwhyncJiu»,  consobrinui,  stimulans. 


excitans,   impiger,  etc.,   at  least  fourteen  of  this  genus 
being  credited  to  our  fauna. 

Anopheles  maculipennis  Meig.     This  species  has  more 
slender  body  and  longer  legs  than  Vulex  pungens;  the 


Fig.  2891.- 


-Ciilei  pungens.    Female  above,  male  below.    Enlarged. 
(After  Howard,  Bull.  United  States  Dep.  Ag.) 


wings  are  marked  with  dusky  patches:  the  scales  of  the 
last  vein  are  black  and  the  palpi  entirelj'  black.  The 
eggs  in  this  form,  instead  of  being  deposited  In  boat- 
shaped  masses,  are  laid  singly  and  float  on  the  surface  of 


Fig.  2892.— Cuicr  piingem.    Larva  in  breathing  position  at  surface 
of  water.    (After  Howard,  Bull.  United  States  Dep.  Ag.) 

water  till  hatching.  The  larvce  have  a  much  shorter  re- 
spiratory tube,  aiTd  when  taking  air  rest  with  the  head 
held  close  to  the  surface  as  shown  in  the  figure. 

The  adult  mosquitoes  of  Anopheles  assume,  when  rest- 
ing on  -wall  or  ceiling,  positions  different  from  those  as- 
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sumed  by  Cidex,  a  point  which  may  be  used  iu  separating 
the  members  of  the  two  genera ;  the  body  is  held  witli  the 


FIG.  28 


-Anopheles  maenUpcnnis  Meig.      Male  at  left,  female  at  right.     (After  Howard,  Bull. 
United  States  Dep.  Ag.) 


jjroboseis,  thorax,  and  abdomen  all  in  one  line,  while  iu 
Oulex  there  is  a  distinct  bend  or  humpbacked  apjiearance. 
Generally  only  four  legs  are  used  in  hokliug  to  the  sur- 
face, the  hiud  pair  being  raised  iu  the  air ;  or,  if  the  mos- 
quito is  hanging  to  a  ceiling,  they  swing  loose  Ijelow. 

Structurally  Artopheles  may  be  separated  from  Culex  by 
the  length  of  the  palpi,  which  in  both  sexes  are  at  least 
almost  as  loog  as  the  proboscis,  while  iu  Culex  the  palpi 
are  in  the  female  less  than  half  as  long  as  the  proboscis, 
in  the  male  nearly  as  long. 

The  species  of  this  genus  have  a  special  interest  as  car- 
riers of  the  malarial  Plasmodium.  (See  Mosquito  in  Bela- 
tion  to  Human  Pathology.) 

Simulitke,  black-flies,  buffalo  gnats.     Antennae  eleven- 


Fio.  ZSH.—Anophele»  macuUpcnnis  Meig.  I.arva  showing  breath- 
ing position  at  surface  of  water.  (After  Howard,  Bull.  United 
suites  Dep.  Ag.) 

jointed ;  mouth  parts  fully  developed,  fitted  for  piercing ; 
no  ocelli;    larvae    aad    inipse    acjuatlc;    metamorphosis 


complete.  These  insects  are  terrible  torments  in  different 
parts  of  the  world,  the  most  famous  being  the  Columbacz 
midge  of  the  Danube  valley, 
the  black  fly  of  the  North-east- 
ern United  States  and  Canada 
and.  the  Southern  buffalo  gnat 
of  tile  ilississippi  valley.  Not 
ouly  is  their  bite  most  painful, 
but  a  poison  is  injected  which 
causes  a  scvei'e  swelling  and 
produces,  when  many  Ijites  are 
aggregated,  an  effect  of  blood 
poisoning  which  is  fatal  to 
mauy  animals,  and  numerous 
instances  are  recorded  of  seri- 
ous effects  on  man,  or  even  of 
fatalities,  though  the.se  are  less 
numerous  doubtless  because  of 
the  better  protection  which  can 
be  given  to  sensitive  parts. 
The  buffalo  gnat,  which  has 
beeu  studied  very  exhaustively 
b,y  the  United  States  Divi.sion 
of  Entomology,  illustrates  very 
well  the  habits  of  the  different 
species. 

Siinulium  inventistum  Walk. 
=pecuaruin  Riley.  Perhaps 
the  best  kuowu  of  the  species 
and  called  buffalo  gnat  or 
Southern  buffalo  gnat.  One  of 
the  largest  species,  2  to  4  mm. 
long,  thorax  largely  blackish, 
abdomen  of  female  grayish- 
brown  or  black,  the  sides 
marked  with  a  row  of  velvet 
black  spots.  These  guats  occur 
in  vast  swarms  which  iu  the 
lower  Mississippi  valley  appear 
iu  early  spring  aud  lauge  over 
a  wide  stretch  of  territory,  be- 
ing driven  by  the  wind  so  that 
they  may  cause  serious  iujiny  at  loug  distances  from 
their  breeding  grounds.  Only  the  females  have  tlie 
mouth  parts  developed  for  biting,  and  it  is  said  that 
many  so  gorge  themselves  with  blood  as  to  render  them- 
selves helpless  so  that  the}  do  not 
succeed  in  depositiug  eggs  The 
shade  of  buildings  scems>  to  be 
the  only  effective  safeguaid  but 
.smudges  aud  the  application 
of  fish  oil  or  other  repellent 
substances  is  of  some  advan 
tage.  The  life  history  is 
quite  peculiar,  the  larviE  be- 
ing elongate,  legless  creatures 
with  peculiar  fan-like  proc- 
esses on  the  head 
end  which  keep 
up  a  constant 
motion,  thus  cre- 
ating currents  of 
water  and  bring- 
ing food  materials 
within  reach,  as 
well  as  providing 
for  the  respira- 
tion. They  are 
anchored  "by  a 
silken  tl]read  and 
attach  themselves 
where  they  get 
tlie  swiftest  cur- 
ren  ts  in  the  creeks 
or  baj'ous  of  the 
region  where  they 
breed.  The  pupte  are  formed  witliin  a  silken  cradle-like 
cocoon,  open  at  one  end,  from  which  the  head  portion  of 


Fig.  2895.— Sintw! I ujii  inveimstum.  Adult 
female.  (Alter  Riley,  Rept.  United  States 
Dep.  Ag.) 
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FIG.  2S%.—Simu- 
lium  invenu^tum. 
Larva.  (After 
Riley,  i 


the   pupa  projects.     From  the  anterior  portion  of  the 
body  projects  a  cluster  of  liair-Iilie  respiratory  tilaments, 
forty-eight  combining  into  a  trunlc-lilvc 
S^,  portion  at   base   whicli   conimimicates 

^^  with   the  tracheal   system  within   the 

body.  The  eggs  are  kid  close  t(3  tlie 
edge  of  the  water  on  convenient  ob- 
jects, often  where  the  water  dashes 
over  them  so  that  the  larvce  on  hatch- 
■t   1«     \  ing  are  carried  at  once  into  the  water. 

I   L  J.i  Tabairidoi,    gad-fiies,   breeze-flies,    or 

■«  L-il  horse-flies.      Mouth  parts  well  devel- 

oped, fitted  for  piercing;  those  of  the 
female  more  powerful  than  tljose  of  the 
males,  which  latter  do  not  attack  ani- 
mals. In  the  female  there  are  six  exsert  - 
ed  lancet-Me  parts,  in  the  male  but 
four.  Proboscis  ends  in  rn-o  fleshy  lip- 
lilie  lobes  and  is  covered  on  the  sides  by 
the  large  two-jointed  maxillary  palpi. 
The  eyes  are  very  large,  especially  in 
the  males,  often  beautifully  colored  and 
iridescent. 

There  are  an  enormous  number  of 
species  in  this  famil.y  distributed  over 
the  globe,  and  a  large  number  occur  in 
the  United  States  where  they  are  a 
great  torment  to  different  animals  and  often  to  man  by 
their  severe  bites.  The  larvse,  so  far  as  known,  are 
aquatic  or  subaq\iatic  and  carnivorous  so  that  they  are 
to  be  considered  rather  innoxious 
or  even  beneficial  as  related  to  man. 
The  bites,  though  not  strictly  poi- 
sonous, are  extremely  annoying,  and 
may  cause  such  irritation  as  to  be 
of  importance.  TJiey  are  apt  to  be 
most  troublesome  in  the  vicinity  of 
water,  and  may  almost  prohibit 
boating  or  bathing  in  certain  local- 
ities. It  is  often  stated  that  horses 
and  cattle  are  killed  by  their  per- 
sistent attacks,  but  sucli  cases  must 
be  rather  rare. 

Tab(tnus  atrutu^,  black breeze-fiy. 
This  IS  one  of  our  largest  species 
and  a  very  ti'oublesome  one  to  cat- 
tle, but  it  seldom  attacks  man  or 
horses.  It  is  black  with  a  bluish- 
white  bloom  on  the  surface  of  the 
abdomen  and  the  wings  are  a  smoky 
brown.  The  larva  is  a  large  twelve- 
jointed,  cylindrical  worm,  tapering  at  each  end,  of  a 
transparent,  polished,  glassy,  yellowish  or  greenish  ap- 
pearance, with  large  roundish,  retractile  tubercles.     It  is 

found  in  water  or  some- 
&.  times  in  rotten  wood  or 

among    floating    debris 
where  it  appears  to  get 
its  food.     Among  other 
things  it  appears  to  feed 
commonly  on  mollusks. 
As  the  horse-flies  fre- 
cjuent  pools  and  doubt- 
less   resort   to   them   to 
drink  as   well  as  when 
depositing   eggs   it  has 
Ix'cn  found  that  placing 
a  little  kerosene  on  the 
water  serves  to  destroy 
large  numbers  of  them 
and   thus   not  only   cut 
short  their  career  but  re- 
duce   the    numbers    for 
later  generations. 
Coleopteru,  beetles.     Insects  in  which  the  fore  wings 
are  hard,  homy,  or  leathery  and  serving  as  protecting 
coTers  for  the  hind  wings  which  are  membranous  and 
the  organs  of  flight.     The  larv;e  are  various,  some  with 


Fig.  2S9T.  —  SinmJium 
invermatum.  Pupa. 
(Alter  Elley.) 


nf> 


Fig.  3898.— Mouth  Parts  of  Tahanm. 
Ib^  labrum ;  m.  mauclibles ;  m.r. 
inaxUlfe ;  rap,  maxillary  palpi ;  a. 
basal  joint  of  anteniue;  /,  tontrnt'. 
(From  Ajmcrican  Xaturalint.) 


well-developed  legs,  otfiers  footless  grubs.     Transforma- 
tions complete. 

Tlie  ground  beetles  {CarabicUe)  have  in  some  species  the 
power  of  secreting  a  poisonous  or  acrid  fluid  efi'ectiye 


Fig.  289n.-rnJ)(t)!W.'i  afrafi(.< 


fl.  Larva;  h,  pupa;  c,  imago.    (After 
Riley.) 


against  small  animals,  but  no  more  than  repugnant  to 
man.  The  Bombardier  beetles  discharge  tjbeir  secretion 
with  a  sharp  report,  and  the 
cloud  of  vapor  (which  reaches 
some  inches)  has  a  strong 
])uugeut  odor  and  when  con- 
densed becomes  a  yellowish 
fluid  with  a  strong  acid  reac- 
tiim. 

The  distinctly  poisonous 
forms  are  included  in  the  fa- 
mily Meloidit\  which  includes 
our  blister  beetles.  There  are 
several  native  species  which 
possess  the  vesicating  prop- 
ert3',  among  them  the  Macro- 
bnsix  unicolar,  Epicauia  n'ttata, 
Epicaiuta  einerea,  and  Epicautd 
peiniftnlvanica.  Tlie  blisters 
which  they  cause,  if  their  vesicating  fluid  is  inadvert- 
ently rubbed  on  the  face  or  hands,   may  prove   quite 


Fig.  2900,— .T'/ncni?i<i.ris  «7ii- 
color.  Line,  natural  size; 
b,  beetle ;  e,  enlarged  male 
antenna.    (After  Riley.) 


Fig.  2901.— n.  Egg  pod  of  Melavoplvs  different  i/xlii',  witli  the  moiitli 
torn  open,  e.xposlng  the  newly  batched  larva  of  Epivnuta  vittata 
eating  into  an  egg.  Natural  size,  b,  Egg.s  of  E.  vittata  the  natural 
size  Indicated  at  side  :  c  dorsal  view  of  first  larva  or  triunguliu  of 
E.  vittata  :  ri,  dorsal  view  of  second  larva  of  E.  rittata  :  e,  side 
view  of  the  second  larva,  showing  its  natural  position  within  the 
locust-egg  mass.    (After  Riley.) 

distressing,  though  the  effect  depends  somewhat  on  the 
condition  of  the  skin,  being  much  worse  if  the  pores 
are  open  and  perspiration  is  free.     The  early  stage  of 
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these  insects  is  very  interesting  and  shows  very  strikingly 
that  an  insect  that  is  troublesome  or  destructive  in  one 
staire  may  be  very  serviceable  in  another.  Riley  has 
shiTwn  that  the  larva-  feed  upon  the  egg  masses  of  grass- 
hoppers in  the  ground,  where  the  eggs  are  laid  by  the 


Fig  2903— fl,  Lateral  view  of  the  ultimate  or  full-Brown  sUige  of 
the  second  larva  of  E.  vittata :  h.  portion  of  the  dorsal  skin  show- 
ine  short  setaceous  hairs;  c,  laterul  view  of  the  pseudo-pupa  or 
coarctate  lan-a  of  -E.  rittata.  with  the  partially  shed  skin  adhering 
behind ;  ri,  dorsal  view  of  the  same.    Ufter  Riley.) 

adult  beetles :  furthermore,  that  there  is  a  distinct  hyper- 
metamorphosis.  The  egg  hatches  into  a  carahid-like 
larva  with  legs  and  active  habit,  and  this  form  proceeds 
to  search  out  the  locust  eggs  and  feed  upon  them  and  at 
its  lirst  moult  changes  itsTonu  to  become  much  thicker; 
and  after  another  "period  of  feeding  it  moults  agam, 
chamriug  this  time  to  a  still  thicker  form  and  having  the 
mouth  parts  and  legs  become  atrophied.  After  still  an- 
other period  it  moults  again  with 
little  change  except  in  size,  and 
tiiially  after  another  period  it  for- 
sakes" the  egg  mass  and  burrows 
into  the  soil  to  assume  the  pupa 
stage.  The  changes  here  sketched 
most  brietly  are  shown  very  fully 
in  the  accompanying  figures. 

Caiitlmris  resiciitona  L.,  Spanish 
fly.  This  is  the  best  known  species 
from  the  medical  standpoint,  being 
an  official  species  the  basis  of  the 
CHntluxiidin,  which  has  a  quite  gen- 
ei'al  use  in  practice.  The  insect  oc- 
curs everywhere  in  the  temperate 
regions  of  Europe. 
The  vesicant  property  is  due  to  a  peculiar  volatile,  crys- 
talline chemical  ijiineiple,  cuiitharidi/i,  which  is  very  sol- 
uble in  alcohol,  ether,  or  essential  oils.  Externally  it  pro- 
duces blisters  and  internally  it  is  a  violent  iriitaut  poison. 
It  is  said  that  gr.  y^^  on  the  lip  will  rapidly  cause  a 
blister.  Its  use  is  mainly  as  a  topical  application  in  cases 
of  indolent  ulcers  or  as  an  excitant. 

Mylabns  cichorii,  the  "  Telini  fly  "  of  India,  possesses 


Fig.  2903. —  o.  Lateral 
view  of  true  pupa  of 
Epicauta  clnerea ;  h, 
ventral  view  of  same. 
(After  Riley.) 


early  stages  being  called  caterpOlar  and  chrysalis  for 
larva  and  pupa.  None  of  these  insects  is  poisonous  in 
the  adult  stage,  but  a  few  have  larvai  that  possess  urti- 
cating  properties,  or  that  poison  or  irritate  the  skin  either 
from  the  presence  of  a  poisonous  fluid  or  the  breaking  off 


Fig.  290t.— .twtomcris  10.    Male  moth.    Natural  size.    (After  Riley.) 

also  very  strong  vesicating  jiropcrties  equal  to  or  greater 
than  those  of  tlie  preceding  .sijecies. 

lA'pidophra,  moths  and  butterflies.  Wings  four  in 
number  and  covered  with  minute  imbricated  scales,  ap- 
pearing as  fine  dust;  mouth  parts  developed  into  long 
suctorial  tube  for  feeding  upon  the  nectar  of  llowers, 
though  in  some  cases  rudimentary,  and  the  adults  not 
feeding.     A  complete  and  striking  metamorphosis,  the 


Fig.  2905.— ..iKfomc ris  lit.    Female.    (After  Riley.) 

of  minute  spines.  Some  which  are  popularly  supposed 
to  be  poisonous  are  perfectly  harmless,  as  is  the  case  with 
the  large  tomato  worm  PlihntOiDntius  cehus. 

The  species  which  possess  injurious  properties  belong 
mainly  to  a  few  families  of  the  night-flying  Lepidoptera, 
and  include  some  of  our  very  common  species. 

Automeris  io,  lo  moth.  A  veiy  handsome  moth,  the 
male  considerably  smaller  than  the  female,  brighter  col- 
ored, deep  yellow  marked  with  purple  brown,  the  bodj- 
and  the  hiiid  wings  being  of  a  deep  ochre  color;  the  an- 
tenna; are  large,  plumose.  The  female  is  darker  with 
predominance  of  purple,  the  markings  on  the  front 
wings  somewhat  dilYerently  arranged.  The  cream  white 
eggs  have  a  small  black  spot  on  the  apical  end.  They 
are  laid  on  leaves  of  various  plants,  the  insect  having  a 
wide  range  of  food  plants,  such  as  willow,  corn,  cotton, 
hops,  clover,  elm,  cherry,  etc.  The  larv^  are  of  a  gieen 
color,  and  when  full  grown  have  longitudinal  stripes  on 
the  sides  of  white  and  lilac  red.  The  spines  arise  in 
clusters  from  papilUe  and  have  various  shapes,  sonje  with 
few  and  othei's  with  many  tips.  The  spines  are  evi- 
dently connected  with  glands  wliich  secrete  the  urticat- 
ing  tiuid,  and  when  broken  off  in  the  skin  produce  an 
intense  nettling  sensation.     Aside  from  the  spines  the  io 


Fig.  2906.— Aittomeris  io.    Larva.    Natural  size.    (After  Riley.) 

caterpillar  jjossesses  eversible  organs  on  the  fourth  and 
tenth  segments  which  ]u-obably  serve  to  drive  off  some 
of  their  eiiemies,  but  they  do  not  appear  to  have  anything 
to  do  with  the  urticating  property. 
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Insects. 
Insects. 


Fig.  290'.  — AKliinurisi  in. 
Poisonous  spiufs.  En- 
larged.   (.\fter  Riley.) 


Hemilenca  nuiia  Druiy,  buck  motb.  Another  band- 
some  motli  the  larva  of  wliicb  possesses  iirticatiug  spines, 
but  less  severe  in  their  action  than  those  of  the  lo.  The 
larvte  are  brownisli-black,  covered  with  more  or  less  con- 
spicuous small,  oval,  yellow  |irotubei'ances,  with  a  latei-al 
yellow  stripe  made  up  of  papillaj  and  broken,  irregular 
jellow  marks. 

Emimiui  sUmulea  C\.,  "saddle  back."  A  broAvn  cat- 
erpillar with  a  ver\'  distinctive  saddle-shaped  green  spot 
on  the  back.  The  poi-sonous 
spines  are  set  on  large  processes 
at  anterior  and  posterior  ends 
and  along  the  sides.  Here  prob- 
ably the  poison  is  secreted  in  the 
larger  processes  and  tills  the 
small  spines  so  that  when  they 
are  broken  ofE  in  the  skin  they 
catise  the  smai'ting  sensation. 
The  moth  is  of  a  rich  brown  col- 
or but  not  so  striking  in  appear- 
ance as  the  larva.  The  larva 
occurs  on  a  variety  of  plants,  such  as  corn,  cotton,  and 
various  trees  and  shrulis,  but  fortunately  is  not  a  very 
abundant  species.  It  is  also  conspicuous  enough  to  at- 
tract attention  and  hence  less  likely  to  be  brought  iu 
contact  with  the  hand. 

Liirjoa  cn'spiitii  irpe renin rU  Ilarr.  is  another  urticating 
species,  the  poisonous  spines  being  hidden  beneath  a 
clothing  of  long  hairs.  In  the  ti'opics  are  a  number  of 
related  sijecies  which  are  much  feared  by  the  natives. 

In  Europe  the  proeessionary  caterpillars,  Cnctliocampa 
procemonea.  are  counted  ob.iectionable  on  account  of  the 
urticating  properties  of  a  farinaceous  substance  derived 
from  dryuig  of  an  acrid  secretion  from  the  entire  surface 
of  tlie  body.  It  is  particularly  irritating  on  contact  and 
especially  on  delicate  mucous  surfaces  as  in  the  air  pas- 
sages. Workmen  iu  forests  wheic  the  caterpillars  are 
plentiful  are  reported  to  sicken  rapidly  from  this  cause. 
■"The  long  bail's  under  the  microscope  are  seen  to  be 
branched,  and  are  said  to  be  tilled  witli  formic  acid, 
When  broken  olf  in  the  human  skin,  they  produce  a  ter- 
rible itching  and  burning  sensation.  There  are  many 
<;ases  on  record  in  which  such  hairs  have  found  their  way 
by  some  means  to  the  interior  organs  of  people  and  ani- 
mals, producing  dangerous  inflammation,  resulting  even 
in  death."  Certain  Brazilian  species  are  reported  to  be 
even  more  distressing  in  the  effects  produced  on  the  human 
.skin.     Ammonia  may  be  used  to  relieve  the  irritation. 

Uymenoptem.  bees,  wasps,  ants.  Four  membranous 
Tvings,  the  hinder  ones  the  smaller;  mouth  parts  adapted 

for  either  biting 
or  sucking:  the 
b  o  d  y  regions 
sharjily  marked ; 
the  abdomen  con- 
nected to  tlie  tho- 
rax, inmost  forms, 
by  a  slender  ped- 
icel. This  group 
includes  very 
poisonous  and  ag- 
gressive species 
provided  with  a 
sharp  sting,  in  a 
large  portion  of 
the  group,  from 
which  a  distinct 
poison  is  d i s- 
charged.  Even  in 
the  Terehritnlift.  in  which  the  sting  is  not  so  specially  devel- 
oped, there  are  some  species,  as  in  Opliioii  and  other  ich- 
Tieumonids,  which  may  i)iercethe|skin  with  the  ovipositor, 
giving  a  ijuick,  sharp  sting  that  is  momentarily  very  pain- 
ful but  seldom  of  any  lasting  effect.  In  the  Aculeata,  or 
"true  stinging  forms,  there  is  an  elaborate  sting  modified 
from  the  ovipositor,  and  hence  present  only  in  the  females, 
through  which  the  secretion  of  large  poison  glands  is  dis- 
•charged.    Carlet  found  the  poison  glands  of  the  bee  to  con- 


TlG.  2908.— £mprf/i(is(im»/<'0.   Natural  size. 
(After  Riley.) 


sistof  two  kinds,  one  secreting  a  feeblv  alkaline  fluid,  and 
the  other  an  acid  product.  The  ]iois(jn  is  effective  only 
when  the  two  are  mi.\ed.  In  those  which  poison  w'itli  the 
sting  both  kinils  of  glands  are  well  developed  ;  while  iu 
those  forms  which  paralyze  their  victims  to  preserve 
them  as  food  for  their  larva>,  the  alkaline  glands  are 
vestigial.  In  ants,  wasps,  and  bees  there  are  two  sub- 
stances, according  to. Will,  viz.,  formic  acid  and  a  bittei 


Fig.  2900. 


ciit^  ^pct_-io$us.    Giant  digger.    (After  Riley.) 


fatty  residue,  the  formic  acid  being  the  essential  jiart  of 
the  poison.  In  some  ants  the  sting  is  wanting,  but  the 
poison  glands  are  extraordinarily  developed. 

Formicida,  ants.  The  ants  usually  seen  are  the  wing- 
less workers  which  are  noticeable  for  their  large  heads  and 
jaws,  and  their  sharply  separated  abdomen.  The  males 
and  females  are  winged,  but  the  latter  lose  the  wings 
after  being  fertilized  and  taking  up  their  duties  as  the 
mother  of  a  colony.  The  workers  which  are  undevel- 
oped females  have,  like  the  queens,  a  sting,  and  in  some 
forms  it  is  used  with  severity  upon  any  disturber.  Iu 
other  species  the  bite  is  poisonous,  being  accompanied 
with  an  injection  of  formic  acid.  The  colonies  when  dis 
turbed  attack  the  intruder  with  great  fur}-,  and  some  of 
the  larger  species  inflict  such  serious  wounds  that  death 
is  said  to  result  from  their  attacks. 

MutilUOin,  "velvet  ants,"  "cow-killers."  Brightly 
colored  ant-like  insects  with  a  dense  covering  of  hair  giv- 
ing them  a  velvety  appearance.  The  body  is  exceedingly 
hard,  very  difticiilt  to  crush,  and  the  sting  is  quite  severe. 
They  occur  particularly  in  open  and  sandy  places  and 
seldom  sting  unless  caught. 

Fimnre.^,  digger  wasps.  This  group  includes  a  large 
number  of  our  common  wasps,  among  them  some  of  the 
most  poisonous  we 
have.  While  as  a  rule 
inclined  to  attend 
strictly  to  their  own 
affairs  and  not  to  sting 
except  on  provocation, 
they  will  sometimes 
make  tinprovoked  at- 
tacks. They  agree  in 
constructing  nests  in 
the  ground,  are  mostly 
strong-bodied, and  cap- 
ture other  insects  or 
spiders  with  which  to 
provision  the  nests  for 
their  young.  The 
stings  tliey  inflict  on 
these  victims  are  di- 
rected   to     the     nerve 

centres  and  serve  to  paralyze  but  not  to  kill,  so  that  they 
are  kept  fi-esh  but  helpless  till  such  time  as  the  young 
hatch  and  are  ready  to  feed  ujion  them. 

iSphec4>is  speciosus  Drury.     This  is  one  of  the  largest 
species,  and  a  common  insect  in  the  Central  and  Southern ,, 
States.     It  provisions  its  nests  with  Cicadas,  which  are 
frequently  much  larger  than  itself.     Its  sting  is  very 


Fig.  2910.— Oilorio?i  camUuiii.    Blue 
digger  wasp.    (After  Riley.) 
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severe,  and  Riley  states  that,  two  or  more  iuflicted  on  a 
man  at  one  time  "might  easily  emlauger  his  life.  It  may 
certainly  be  counted  as  dangerous  as  the  .scorpion  and 
ought  never  to  be  provoked  to  try  its  power. 

C/ihirniri  candinm   Drury.     A  handsome  blue  species 
•with    dusky  wings.     It  occurs  very  frequently  around 


-  PehtjMiitit     vcmen- 
(After  Riley.) 


Fig.  2911.— Pcjjsis  fiintiom.    (After  Rilpy.) 

houses,  seeking  spiders  which  it  captures,  stings,  and 
stores  awaj'  in  its  nest  for  its  young.  Its  sting,  while 
not  so  seve're  as  that  of  the  preceding  species,  is  by  no 
means  to  be  despised,  and  since  it  is  a  more  frequent 
visitor  in  houses  it  is  more  likely  to  be  incited  to  attack. 

Splie.v  ichnev monea,  L.  is 
a  large  sjiecies  with  bril- 
liant golden  markings.  It 
freiiueuls  flowers  and  caji- 
tures  meadow  katydids  to 
store  in  its  ne.sts  which  are 
placed  in  gravelly  walks  or 
along  roadsides  where  the 
ground  is  veiy  hard. 

Splif.v  pennsyhanica  L.  is 
another  comniim  species 
equalling  the  preceding  in 
size,  but  of  a  brilliant  blue- 
black  color. 

Pepsin  formom  Say,  "  ta- 
rantula killer."  A  gigantic  species,  which  occurs  in  the 
Southwestern  jjart  of  the  United  States,  where  it  is  counted 
servicealjle  on  account  of  its  killing  tarantulas,  with 
which  it  provisions  its  nests.  Its  sting  is  very  poisonous. 
FclopiVtis  cementaiiiisTyvuvy,  "mud  daiiber."  A  dark 
species,  with  j'ellow  lunate  spots  and  with  a  very  slender 

petiole  .supporting  a 
small  abdo)nen.  ^This 
species  is  very  frequent- 
ly noticed  in  liouses,  in 
attics,  or  even  in  much- 
used  rooms,  where  it 
can  gain  access  through 
sonte  crack.and  in  barns, 
slieds,  and  tents.  Its 
nest  is  constructed  from 
jiellets  of  mud,  and  the 
<'ells  each  containing  a 
larva  are  stored  w'ith 
small  sjiiders.  They  sel- 
dom molest  people,  even 
when  passing  vei-y  near  them  to  reach  the  nest,  but  stiug 
.severely  if  provoked,  and  their  pi-esence  is  in  itself  an- 
noying on  account  of  the  fear.  There  arc  many  related 
species,  some  of  which  also  build  nests  in  houses. 


FIG.  2i>13.- 


-Vcujjti-'maculata.    (After 
Riley.) 


Vespjida,  paper  wasps.  Wings  folding  longitudinally 
when  at  rest ;  bodies  rather  robust,  the  abdomen  attached 
b_y  a  short  pedicel.  All  the  species  sting  viciously  when 
disturbed,  and  do  not  always  wait  for  any  serious  provo- 
cation. Two  species  may  serve  as  examples  of  the 
group. 

Vcspa  macnlata  L.,  bald-faced  hornet.  A  heavj-- 
bodied  species  with  light  3'ellow,  almost  white  face,  and 
yellow  spots  on  the  thorax  and  abdomen.  The  large  nest 
is  built  by  degrees  of  a  strong  gray  paper  and  contains, 
when  fully  formed,  a  number  of  combs  one  above  an- 
other all  enclosed   within   the   large    outer  case.     Tlie 


Fig.  2014.— Po!iS( 

opening  is  at  the  lowest  point  and  the  whole  nest  is 
hung  by  a  stout  cord  to  a  branch  of  a  tree  or  the  under 
side  of  a  fence  rail  or  other  suitable  support.  If  dis- 
turbed these  hornets  make  a  fierce  attack  on  the  intruder 
and  a  number  of  stings  will  cause  pretty  serious  syin]i- 
toms  in  the  victim.  Applications  of  ammonia,  glycerin, 
bicarbonate  of  soila  if  made  promptly  will  much  relieve 
the  swelling  and  inflamination. 

The  "yellow  jackets."  Venpa  tnilr/niis'L.  and  V.rjermcin- 
ica  F.,  are  smaller,  but  similar  in  habit,  and  fully  as 
vicious. 

Polisfcs  pallij^es  St.  Farg.  The  more  slender  species 
included  here  also  build  paper  nests,  but  onl}'  a  single 
comb  and  this  without  any  outer  case;  so  the  growing 
larvse  may  be  easily  seen  by  auj' one  with  suliicient  nerve 
carefully  to  inspect  the  nest.  They  are  frequently  built 
in  houses  in  window  frames  and  the  wasps  may  become 
troublesome  as  the  number  increases  and  thev  grow  irri- 
table. 

Apidce,  bees.  Robust,  usually  bairj',  the  mouth  parts 
with  a  long  tongue  adapted  to  lajiping  the  nectar  from 
flowers.  This  family  includes  the 
bumble  bees  and  the  hone^'  bee 
as  well  as  a  large  number  of 
species  less  familiar.  The  sting 
is  like  that  of  the  other  Acuknta, 
and  that  of  the  honey  bee  may  be 
noted  as  an  example  of  the  others. 
The  jirincipal  parts  are  the  three 
pieces  of  the  normal  ovipositor, 
the  centre  one  of  which  consti- 
tutes a  sharp  lancet-like  instru- 
ment. At  its  base  is  the  large 
poison  reservoir  fed  by  the  poison 
gland. 

Xylocopa  viryinica  Drury.  "car- 
penter bee."  This  species  very 
much  resembles  a  bumble  bee, 
but  has  the  abdomen  polished  and 
without  hair.  They  bore  into 
wood  to  construct  nests  and  so 
may  prove  troublesome  around 
houses,  as  their  sting  is  very  pain- 
ful. 

Bombvi  sps.  The  common  bum- 
ble bees  are  very  familiar  objects, 
several  diff'erent  species  occurring 
in  almost  any  locality.  They 
build  nests  in  lioles  in  the  ground  or.  rarely,  in  deserted 
bird  nests  or  other  places  at  some  distances  above  ground. 

Apis   mdlijica,    honey    bee.     The    domesticated    bee 


Fir.  2!115.— sting  of  Bee. 
Enlareed.  n.  Tip  of 
lancet,  still  more  en- 
larged.   (After  Gosse.) 
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luMoiuiiia, 


now  reproseuted  by  several  varieties.  Tliey  are  tlie 
most  fiequeut  source  of  stings  since  tliey  are  so  com- 
monly kept  in  the  vicinity  of  houses.  The  sting  affects 
dlffereut  persons  very  differently,  some  suffering  intensely 
from  a  single  sting,  while  tJthers  sufl'er  no  inconvenience, 
after  the  temporary  pain,  from  a  number  of  stings.  In- 
flanuiiation,  rapidly  extending  from  a  sting  on  the  hand 
even  so  far  as  the  length  of  the  arm,  and  sometimes  so  as 
to  close  the  eyes,  may  follow.  Prompt  apjilieatiou  of 
ammonia,  bicarljonatc  of  soda,  oi'  even  of  moist  clay  will 
serve  to  give  relief.  Herbert  Oshurn. 
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INSOLATION.     See  Heat-stroke. 

INSOMNIA  is  defined  as  the  loss  of  the  normal  amount 
of  sleeii,  and  tliis  involves  a  recognition  of  the  fact  that 
with  dillei'ent  individuals  different  amounts  of  sleep  con- 
stitute what  is  normal  to  each.  Aljsolute  loss  of  sleep  is 
of  much  less  frequent  occurrence  than  the  statements  of 
patients  woidd  indicate.  When  such  is  the  case,  it  is  a 
nyiitjit'iiu  of  serious  import,  and  the  statement  impresses 
upon  one  the  fact  that  as  the  absolute  so  also  the  minor 
degrees  of  this  abnormality  are  to  be  regarded  as  symp- 
toms. Often  they  are  of  great  significance,  but"  still 
rather  as  indications  of  tJie  existence  of  morbid  states, 
which  it  therefore  becomes  the  ditty  of  the  practitioner 
to  look  for  and  treat.  tli;m  as  in  themselves  diseases 
which  demand  the  direct  apiilication  of  remedies.  In 
other  woids,  the  physician  .should  not  feel  that  he  has 
done  his  duty  by  his  patient  in  simply  prescribing  hyp- 
notic drugs,  though  this  may  often  be  all  the  suft'erer 
expects,  but  .should  search  out  the  causes  which  underlie 
this  symptom  and  endeavor  to  remove  them  and  inci- 
dentally this  one  of  their  results.  Of  course  there  are 
many  cases  coming  under  our  attention  in  which  the  chief 
object  of  treatment  is  the  I'elief  of  the  insomnia,  in  which, 
the  habit  of  sleeplessness  onci;  broken  up,  we  ma_v  ex]iect 
the  b(.)dil}'  functions  to  be  restored  and  strengtlt  recov- 
ered ;  but  he  will  probablj'  achieve  the  best  results  who 
endeavors  to  ascertain  the  causes  leading  to  the  loss  of 
sleep  in  each  instance  and  to  base  his  therapeutics  upon  a 
classification  of  such  causes. 

Recognizing  that  sleep  is  a  normal  and  healthy  func- 
tion, it  is  quite  in  accord  with  the  best  traditions  of  medi- 
cal science  to  endeavor  to  understand  its  mechanism  and 
relation  to  other  vital  phenomena  as  a  foundation  for  the 
study  of  its  abnormalities;  in  otlier  words,  to  make  physi- 
ology the  guide  to  patholog_y.  It  lias  proved,  however, 
to  be  a  difficult  jiroblein,  and  no  conclusion  seems  to  have 
been  reached  which  is  accepted  as  wholly-  satisfactory. 
The  following  statement  l.iy  Professor  Howells  is  an  ex- 
pression of  recent  views  of  an  acknowledged  authority. 
"  We  might  tlicrefore  say  that  three  factors  combine  to 
l)roduce  normal  sleep.  I.  A  diminution  of  iriitability, 
caused  by  fatigue,  of  large  portions  of  the  cortical  area. 
II.  Voluutai'v  withdrawal  of  sensory  and  mental  stimuli 
involved  in  tlie  pi'eparations  for  sleep.  III.  A  diminished 
blood  supply  to  the  brain,  owing  to  a  relaxation  of  tone 
in  the  vaso-motor  centre  and  the  fall  of  general  arterial 
presstire  thereby  produced.  The  last  factor  is  the  im- 
mediate cause  of  sleeji  and  explains  its  comi)aratively 
sudden  and  nearly  simultaneous  occurrence  over  the  en- 
tire cortex . " 

As  a  foundation  for  a  theorv  of  therapeutics  applied 
to  insomnia,  the  view  of  a  diminished  blood  supply  to 


the  brain  as  a  feature  of  normal  sleep  has  been  very  at- 
tractive, and  many  attempts  have  been  made  to  explain 
the  action  ot  well-known  hypnotics  or  to  base  newmeth- 
ods  of  combating  the  trouljle  upon  the  accepted  or  sup- 
posed action  of  such  remedies  in  increasing  or  diminishing 
the  blood  supply  of  the  brain.  Such  efforts  have  contrib- 
uted to  an  intelligent  study  of  the  causes  of  insomnia, 
and  analysis  of  the  reasons  why  certain  remedies  succeed 
in  certain  cases,  but  have  sometimes  been  less  successful 
than  their  authors  have  expected,  because  the  theories  of 
the  i)h_ysiological  causes  of  sleep  liave  not  been  fully  es- 
tablished (Granville,  R.  Ferguson).  The  former  aiithor 
adduces  Bichat's  view  that  general  or  complete  sleep  is 
the  sum  of  the  special  sleeps  or  dormant  states  of  the 
various  faculties  or  senses,  while  Ferguson  contends  that 
hviieramiia  is  sometimes  accompanied  by  slee]!,  which  to 
be  sure  may  not  be  veiy  good,  aud  likewise  that  ananiia 
leads  to  a  sleep  just  as  far  from  normal.  Their  argu- 
ments are  against  the  routine  use  of  soporifics.  Insomliia 
as  a  symptom  most  constantl_y  pi'esenting  itself  for  treat- 
ment, independeuth'  of  medication  demanded  by  the 
patient's  other  requirements,  probably  comes  up  most 
frequently  before  those  whose  practice  is  among  the 
insane  and  patients  with  affections  of  the  nervous  s_vs- 
tem.  It  will  be  well  to  keep  this  in  mind,  in  considering 
the  classification  of  causes  of  insomnia,  and  their  indica- 
tions for  treatment,  for  the  general  practitioner  will  find 
quite  a  different  class  of  causes  predominant  in  his  daily 
experience  from  thosemet  with  by  the  asylum  specialist. 

A  few  words  should  be  said  on  the  results  of  insomnia. 
ManaceVne,  for  example,  ascribes  to  the  injurious  effects 
of  imperfect  and  broken  sleeii  the  interruption  of  the 
nuti'ition  of  the  tissues.  Duval  says  insonmia  leads  to 
emaciation  aud  debility,  and  in  sickness,  when  prolonged, 
is  an  imfavorable  sign.  Bulkley  tells  us  of  eczema  ap- 
pearing as  a  result  of  long-continued  loss  of  sleep.  These 
statements  are  of  course  quite  apart  from  what  might  be 
said  of  insomnia  as  a  precursor  of  insanity  or  cerebral 
disease. 

Most  writers  on  this  subject  give  a  grouping  of  the 
causes  they  recognize  as  predisposing  to  or  directly  in- 
ducing insomnia.  Thus  Tuke  ranks  among  the  predis- 
posing causes  the  female  sex,  old  age,  nervous  temper- 
ament, intellectual  pursuits ;  while  among  exciting  causes 
he  mentions  organic  or  functional  diseases  of  the  brain, 
worry,  anxiet}',  grief  and  bodily  pain,  noise  if  not  monot- 
onous, fever,  coffee,  tea,  etc.  Sanger  Brown  divides  in- 
somnia into  functional,  S5'mptoniatic,  and  that  of  insanity, 
and  states  that  neurasthenia  is  often  sooner  or  later  asso- 
ciated with  the  first  of  these.  He  also  quotes  Folso'u  as 
specifying  the  following  causes  or  conditions  of  insomnia, 
viz. :  habit,  such  reflex  cau,ses  as  indigestion  and  genito- 
urinary disorders,  autotoxic  causes,  such  as  gout,  lithte- 
mia,  syphilis,  habitual  constipation;  then  ana'inia,  vaso- 
motor changes,  neurasthenia,  hallucinations  of  sight 
or  hearing,  astigmatism,  and  the  neurotic  temijerament. 
These  brief  quotations  indicate  in  how  many  wa^'S  this 
question  of  etiology  presents  itself  to  difl'ei'ent  trained 
minds.  Among  them  I  find  no  more  comprehensive  and 
sim]5le  classification  than  that  of  Professor  Bradlmiy  in 
Allbutt's  "  System  of  Jledicine. "  I  cannot  give  it  in  e.c- 
temo,  but  the  following  are  its  chief  features:  First.  Irri- 
tative Ciiiises,  such  as  are  due  to  pain  and  like  uneasiness, 
comprising  such  various  ones  as  teething  in  children,  eye- 
strain, the  irritation  of  au  eczema,  the  discomforts  often 
following  a  surgical  operation,  even  when  pain  is  absent, 
various  aft'ections  of  the  respiratory  organs,  especially 
when  accompanied  by  cough,  acute  inflammations  of  the 
serous  membranes,  many  tumors  and  surgical  tliseases. 
Insomnia  from  many  of  these  ma.v  involve  other  etiologi- 
cal factors,  but  pain  is  the  predominant  one  aud  that 
which  necessitates  treatment. 

Second.  yVuvV  Canms.  In  many  diseases  a  toxic  agent 
is  present  in  the  blood.  Such  are  alcoholism,  the  exan- 
themata, most  of  the  zymotic  diseases,  dyspepsia  and  in- 
testinal disorders,  gout.  Bright's  disease.  To  these  he 
adds,  under  this  heading,  heart  disease  and  altered  vas- 
cular conditions,  though  in  them  the  insomnia  may  be 
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partly  due  to  altered  heart  action  and  partly  to  a  defi- 
oient'blood  supply.  Certain  drug-  luibits.  such  as  opium- 
oatinij  and  cocuVnism,  also  are  included  in  tin's  class. 

Third,  Pst/cliical  Causes.  A  nervous  temperament, 
neurasthenia,  hysteria,  or  liypochondriasis,  often  acts  as 
a  predisposing"  factor  leading  to  a  habit  of  insomnia. 
Grief,  shock,  worry,  and  mentalanxiety  are  very  frequent 
causes.  The  insonniia  which  occius  at  tlie  menopause  is 
iittrilnited  partly  to  thcaccunuilatioii  in  thelilood  of  toxic 
products  not  eliminated  by  the  catamenia.  In  cases  of 
insanity,  insomnia  often  appears  both  as  a  premonitory 
symptom  and  as  a  feature  of  the  disease,  also  as  a  factor 
leading  to  its  occui'rence. 

Fourth,  Qdises  Arisiiuj  from  Change  in  tlie  Mode  of 
Life.  Among  the  most  noticeable  in  this  class  are 
changes  in  tlie  time  of  the  principal  meal,  clianges  in  cli- 
mate, especially  to  high  altitudes,  and  sucli  changes  of 
occuiiation  as  nurses  are  liable   to,  from  night  to   day 

duty- 
Such  considerations  as  the  foregoing  must  be  our  guides 
in  deciding  upon  treatment.  The  dermatologist,  the  pae- 
diatrist,  tlie  surgeon,  no  less  than  the  alienist,  becomes 
familiar  with  those  causes  of  insomnia  which  ari.se  in  his 
own  siiecialty.  The  general  practitioner  must  scan  the 
whole  lield.  In  many  instances,  especially  in  acute  dis- 
ease accompanied  by  pain  or  fever,  the  treatment  called 
for  by  the  general  requirements  of  the  case  will  relieve 
the  incidental  insomnia  without  separate  prescriptions 
for  it.  In  fact  the  rule  would  be,  in  cases  classed  as 
symptomatic,  to  tieat  the  main  disease.  A  second  most 
ini]iortant  principle  of  treatment  is  urged  by  C.  K. 
Clarke  when  he  .says  that  drugs  should  be  our  last  resort, 
after  exhausting  all  accessory  remedial  agencies  such  as 
come  under  the  head  of  lij'giene,  including  matters  of 
food  and  drink,  e.xerclse,  bathing,  ventilation,  and  habits 
of  work.  Sanger  Bi'own  also  reminds  us  that  drugs  that 
abolish  consciousness  are  not  necessarily  hypnotics.  Still 
tiiere  is  no  safer  rule  for  our  guidance,  especially  in  the 
irritative  class,  when  pain  is  present,  tlian  to  address  our 
treatment  primarily  to  its  relief,  and  it  is  because  opium 
in  one  form  or  another  is  still  our  great  reliance  as  an 
an<idyiie  that  it  is  still  considered  a  soporific,  although  its 
action  is  to  engorge  rather  than  unload  tlie  blood-vessels 
of  the  brain,  and  so  far  to  antagonize  the  normal  condi-  , 
tions  of  sleep. 

Lack  of  space  would  forbid  our  taking  up  for  detailed 
consideration  all  the  therapeutic  agencies  to  jirocure  sleeji. 
and  there  is  the  less  need  to  do  so  inasniuch  as  the}'  are 
mostly  laniiliar  remedies,  with  the  exception  of  the  more 
recently  discovered  chemical  hj-pnotics,  which  still  de- 
mand further  impartial  trial  before  they  can  be  perma- 
nently classed.  We  must,  therefore,  refer  our  readers  to 
the  larger  siiecial  essays  on  this  subject,  particularly  to 
those  of  C.  K.  Clarke,  E.  P.  Kurd,  Sanger  Brown,  'and 
Bradbury,  in  which  full  particulars  are  given.  To  these 
we  may  well  add  a  few  points  which  enforce  the  princi- 
]iles  of  treatment  already  enunciated  and  are  of  direct 
practical  value. 

As  to  electricity,  Eskrid.ge  and  Sanger  Brown  agree 
that  its  efticacy  as  a  hyjinotic  is  doubtful,  but  if  used  it 
shoidd  be  in  the  form  of  a  galvanic  current  of  from  2  to 
o  milliam]ierrs,  which  may  be  passed  through  tlie  head 
for  ten  minules  or  more,  a  large  electrode  being  jilaced 
behind  the  ear.  Trional  has  been  so  generally  used,  and 
with  such  confidence  in  its  safety  that  we  may  make  the 
following  citations:  R.  Ferguson  recommends  that  it  be 
reserved  for  use  in  cases  in  which  sleep  may  be  well  Vicgun, 
but  is  liable  to  l]e  broken  olf  before  the  end  of  the  night. 
It  may  be  given  at  any  time  during  the  night,  because  its 
action  is  so  prompt,  as  eomjiarcd  with  that  of  sulphonal. 
Sanger  lirown  says  that  trional  is  not  always  safe  even 
in  small  ilo.scs,  which  caution  is  enforced  by  a  case  re- 
ported by  E.  M.  Thompson  and  by  other  reports  pub- 
iish"d  during  the  past  year. 

Discussing  the  mana,gement  of  insomnia  in  cardiac 
failure  Alexander  Morison  .says  that  we  must  attack 
tlie  most  evident  cause  in  each  case  and  then  give  the 
chosen   drug  in  adequate  doses.     He  values  sulphonal 
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most  in  cases  in  which  emotional  excitement  is  a  prominent 
cause,  and  next  to  that  opium,  but  sleep  must  be  had. 

As  pointing  to  "  the  importance  of  anaemia  of  the  brain 
for  molecular  inactivity  and  sleep,"  Fox  claims  almost 
certain  success  for  the  use  of  a  long,  narrow  sinapism 
down  the  whole  length  of  the 'spine;  and  the  efficac3'  of 
Clarke's  recommendation  of  a  bath  for  twenty  minutes 
at  104  F.,  with  perhaps  cold  to  the  head  in  the  insomnia 
of  mania,  evidently  depends  on  the  same  principle.  In  ad- 
diticm  to  the  works  i|Uoted,  my  readers  will  be  glad  to 
have  their  attention  directed  to  the  little  volume  of  yi. 
de  Manace'ine.  with  its  research  into  the  physiology  and 
pathology  of  sleep  and  a  very  extensive  bibliograplu'. 

J.  Ilai'en  Emerson. 
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INTERCOSTAL  NEURALGIA.    See  A^eunilgia. 

INTERMITTENT  FEVER.     Bee  Malarial  Diseases. 

INTERTRIGO.     See  Eczema. 

INTESTIN,  liisiiiuth  naphtalin  benzoatc,  isan  intestinal 
antiseptic  and  astringent,  which  is  given  in  dose  of  0.5  to 
1  gm.  (gr.  viij.-xv.)  for  dysentery,  diarrha'a,  and  intes- 
tinal putrefaction.  W.  A.  Bastedo. 

INTESTINAL  MOVEMENTS.— The  movements  of  the 
muscular  walls  of  the  intestine  have  a  twofold  purpose, 
since  they  serve  in  the  first  place  to  propel  the  food  along 
as  the  processes  of  digestion  and  absorption  take  place 
and  also  aid  tliose  processes  by  intimately  mixing  the 
food  with  the  digestive  juices,  and  by  bringing  contin- 
ually fresh  portions  in  contact  with  the  absorbing  wall. 

The  muscular  wall  of  the  intestine  is  formed  by  two 
distinct  coats  se]iarated  by  a  thin  layer  of  connective 
tissue  in  which  ramitics  the  plexus  of  Auerbach,  consist- 
ing of  small  ganglionated  nodules  of  cells,  from  which 
pass  strands  of  non-medullated  nerve  fibres,  uniting  the 
various  ganglionated  masses,  and  sending  off  terminal 
networks  which  ramify  around  the  muscle  fibres.  Tlie 
cells  of  the  inner  muscular  coat  are  arranged  circularly 
around  the  tube  of  the  intestine,  while  those  of  the  outer 
coat  are  tirranged  loiigituilin:illy,  and  there  has  been 
much  dispute  as  to  whether  these  contract  .synchronously 
or  alternately.  It  appears  most  pi'obable,  however,  from 
recent  observations  of  Bayliss  and  Starling,  that  simul- 
taneous conti'iiction  is  the  rule,  and  that  the  longitudinal 
fibres  simply  aid  the  circular  fibres  in  evoking  contraction 
of  the  lumen  of  the  tube. 

Two  distinct  types  of  movement  occur  in  the  intestine, 
namely,  the  true  peristaltic  w-ave  of  contraction,  and  the 
swaying  or  pendular  movements,  which  are  identical  in 
rhythm  with  contractions  of  the  wall  taking  place  at  a 
much  more  fi'equent  rate  than  those  concerned  with  true 
pei'istalsis.  In  addition  to  these  a  very  pronounced  and 
much  more  rapidly  progressive  wave  has  been  observed 
under  certain  circumstances,  such  as  exposure  of  the  gut 
to  cold,  anseniia  of  the  intestine,  or  presence  of  gaseous 
contents,  to  which  the  name  of  rcrmioihir  contraction 
has  been  given.  Mall  considers  this  a  distinct  type  of 
intestinal  wave,  but  according  to  Bayliss  am!  Starling  it 
is  but  a  pathologically  intensified  form  of  thtit  type  of 
contraction  which  causes  both  the  pendular  movements 
and  ordinary  rhythmical  contraction. 
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The  velocity  of  the  true  peristaltic  wave,  of  which  the 
chief  function  is  to  move  the  food  ouward  in  the  iutes- 
tine.  is  very  low,  amounting  onh-  to  about  2  cm.  per  sec- 
ond ;  so  tliat  in  the  cat  it  has  been  estimated  that  it  would 
require  about  an  hour  and  a  lialf  for  this  form  of  wave 
to  travel  from  one  end  to  tlie  other  of  tlie  intestine.  The 
rate  of  jirogress  is  very  regular,  antl.  when  the  local  ner- 
vous mechanism  represented  by  Auerbach's  ple.xus  is  in 
action,  it  passes  only  from  above  downward.  But  after 
the  nerve  cells  of  tliis  plexus  have  been  paralyzed  by 
nicotine  or  cocaine,  the  contractions  which  are  then 
]iurely  myogenic  pass  equally,  from  a  point  directly 
stimulated,  in  either  direction  up  or  down  the  tube.  This 
change  in  character  after  paralysis  of  the  local  nerve  cen- 
tres demonstrates  that  the  normal  true  peristaltic  wave 
is  a  local  reflex,  and  the  same,  it  is  stated,  can  also  be 
shown  for  the  otlier  more  rajiid  type  of  rhythmical  con- 
traction which  is  connectedwith  the  penduhir movements. 

Mall  lias  shown  that  the  local  reflex  consists  of  a  relax- 
ation of  the  wall  in  front  of  the  advancing  wave  in  addi- 
tion to  the  localized  constriction  which  travels  down  the 
tube,  and  Bayliss  and  Starling,  who  have  recently  investi- 
gated the  sui)ject,  confirm  this  view,  and  style  this  com- 
bination of  a  contraction  wave  jireceded  by  a  wave  of 
relaxation,  "the  law  of  the  intestine." 

The  purpose  of  this  diphasic  wave  is  almost  self-evi- 
dent :  the  wave  of  contraction  at  and  behind  the  advanc- 
ing mass  of  intestinal  contents  gives  the  propelling  force 
wiiicli  drives  the  mass  slowly  forward,  while  the  relax- 
ation wave  in  front  makes  the  passage  easy  by  widening 
the  lumen  of  the  portion  of  gut  into  which  the  mass  is 
being  pressed,  and  so  diminishes  the  resistance  to  its  prog- 
ress. 

That  true  peristalsis,  when  under  the  influence  of  tlie 
nerve  cells  of  Auerbach's  plexus,  passes  only  in  one  direc- 
tion is  beautifully  demonstrated  b_v  a  procedure  due  to 
Mall,  in  which  a  loop  of  gut  is  resected,  and  then,  in  one 
experiment  is  replaced  in  normal  position,  and  in  another 
experiment  is  rejilaced  in  a  reversed  direction  so  that 
what  was  normally  the  vipper  end  is  afterward  the  lower 
end.  In  the  first  case,  peristalsis  remains  normal  and  no 
obstruction  occurs,  but  in  the  latter  the  waves  pass  from 
lower  to  upper  end  in  the  resected  portion  so  that  ob- 
struction occurs  when  the  food  is  other  than  of  a  thin 
fluid  consistence. 

It  may  here  be  pointed  out  that  this  local  reflex  forms 
an  important  distinction  between  the  peristalsis  of  the 
■oesophagus  and  that  of  the  intestine.  The  difference  is 
illustrated  by  the  effects  of  completely  severing  trans- 
versely .he  muscular  coats  of  the  two  tubes  and  then  ex- 
•citing  a  wave  of  contraction  above  the  section  of  injury  ; 
when,  in  the  case  of  the  cesophagus,  the  peristaltic  wave 
passes  the  point  of  severance  as  if  no  disunion  existed  and 
with(mt  any  period  of  delay  whatever,  while  in  the  case 
of  the  intestine  the  wave  is  completely  stopped  and  does 
not  appear  at  all  in  the  lower  segment  of  the  gut. 

The  pendular  or  rhythmic  movements  are  best  seen 
when  the  peritoneal  cavity  is  opened  under  a  bath  of 
warm  saline.  They  recur  fairly  regularlv  with  a  rhythm 
of  ten  to  thirteen  jier  minute,  and  are  caused  b.v  contrac- 
tion waves  which  travel  many  times  more  rapidly  than 
the  true  peristaltic  waves,  viz.,  at  the  rate  of  3  to  5  cm. 
j'ler  second,  as  compared  with  2  cm.  per  minute  (ride  su- 
pra). 

It  is  only  comparatively  recently  that  physiologists 
have  reached  the  conclusion  that  the  pendular  move- 
ments first  noticed  by  Ludwig  and  the  rapid  rhytlunical 
contractions  of  the  wall  arise  from  a  common  cause, 
viz.,  the  simultaneous  contraction  of  both  circular  and 
longitudinal  muscidar  coats.  When  inspected  by  the 
■eye  alone  tlie  pendular  movements  which  cause  oscil- 
lating translatory  movements  of  the  loops  of  gut  as  a 
vsiiole.  backward"  and  forward,  are  not  apparently  con- 
nected with  any  change  in  the  cross  section  of  the  intes- 
tine. "When,  however,  a  distended  rubber  ball  connected 
"With  a  recording  tambour  is  placed  in  the  intestine  it  is 
at  once  obvious  that  a  synchronous  rhythmical  change  in 
volume  of  the  intestine  accompanies  the  swaying  move- 


ments, further  that  any  factors  which  influence  the  am- 
plitude of  one  form  of  movement  similarly  and  corre- 
spondingly" alter  the  otlier,  and  that  both  become 
completelj-  inhibited  together  by  stimulation  of  the 
splanchnic  nerves.  There  is  hence  little  doubt  that  the 
older  view,  which  attributed  these  pendular  movements 
to  the  contractions  of  the  longitudinal  fibres  only,  is  er- 
roneous, and  that  they  are  merel_v  an  accompaniment  of 
the  lapid  rhythmic  contractions. 

The  purpose  of  these  rapid  rhythmic  movements  is  not, 
as  in  the  case  of  the  true  peristaltic  waves,  to  force  the 
food  along  the  intestine.  Digestion  would  be  almost 
complete!}"  prevented  by  them,  if  they  forced  the  food 
along  at  the  rapid  rate  at  which  they  travel,  for  the  food 
would  then  travei'se  the  entire  intestine  in  a  few  minutes. 
Further,  examination  by  means  of  the  Roentgen  rays  of 
food  to  which  subnitrate  of  bismuth  has  been  added,  as 
it  is  undergoing  digestion  in  the  small  intestine,  demon- 
strates that  several  hundreds  of  such  waves  may  pass  over 
a  long  mass  of  food  Avithout  causing  it  to  move  down- 
ward in  the  slightest  degree.  Onward  pi'ogress  takes 
place  at  intervals  only,  when  the  quite  di.stinct  wave  of 
true  peristalsis  sets  the  contents  in  translatory  movement. 

Although  the  intestinal  movements  are  co-ordinated  by 
the  local  nervous  mechanism,  control  is  exei-cised  upon 
them  b.v  the  central  nervous  system,  chiefly  through  the 
vagi  and  splauchnic  nerves.  Various  opinions  have  been 
expressed  as  to  the  action  of  the  vagus,  but  the  most 
careful  experimentation  upon  the  subject  is  that  of  Bay- 
liss and  Starling,  who  found  that  the  effect  obtained  in- 
creased with  successive  stimulation,  and  that  the  most 
typical  result  obtained  was  an  inhibition  with  a  latent 
period  of  less  than  one  second,  folliiwed  by  an  augmenta- 
tion in  amplitude  of  the  rhythmic  contractions,  which 
augmentation  develops  after  an  interval  of  from  ten  to 
thirtj"  seconds  and  lasts  for  smne  considerable  time  after 
the  cessation  of  the  stimulus.  Stimulation  of  the  splanch- 
nic nerve  invarialily  causes  diniinuti(.)n  of  the  rhythmic 
movements  and,  when  the  stimulus  is  suflicientlj'  strong, 
complete  stoppage  of  the  movement,  which  lasts  for  a 
few  seconds  after  the  stimulus  is  removed. 

The  Roent.gen  rays  were  first  utilized  for  the  study  of 
the  effect  of  the  rhythmic  movements  on  the  intestinal 
contents  by  Grlitzner,  who  administered  insoluble  pellets 
containing  nitrate  of  bismuth  with  the  food,  and  found 
that  these  were  chiefly  rolled  about  from  side  to  side  of 
the  intestinal  tulie  in  an  oseillatoiy  fashion  by  the  rajiid 
waves,  while  their  progress  along  the  intestine  was  very 
slow  and  inconstant,  being  sometimes  for  a  short  interval 
retrograde. 

This  method  of  studying  the  effects  of  the  rhythmical 
contractions  upon  the  intestinal  contents  has  recently 
been  improved  by  Cannon,  who,  instead  of  administering 
insoluble  pellets  containing  the  bismuth  salt,  has  mixed  the 
latter,  to  the  extent  of  ten  to  thirty  percent,  in  fine  pow- 
der, with  the  food.  Cats  were  the  animals  experimented 
upon,  and  the  food  used  was  powdered  salmon  mixed  as 
described  above  with  sul.mitrate  of  bismuth  (see  also 
fitomach,  Sluipc,  Position  and  Momnentsof), 

Cannon's  experiments  demonstrate  that  the  most  im- 
portant result  of  the  rapid  rln'thmic  movements  is  the 
segmentation  and  resegmentation  of  the  food  many  times 
repeated,  with  the  result  that  the  contents  are  intimatel}' 
mixed  with  the  digestive  juices  and  that  new  surfaces 
are  constantly  exposed  to  the  villous  wall,  by  which 
means  the  process  of  absorption  is  enormously  facilitated 
and  hastened.  A  large  mass  is  almost  simultaneously  di- 
vided into  many  minute  segments,  each  segment  is  then 
again  divided  and  the  parts  of  adjacent  segments  are 
combined  to  form  a  new  segment.  This  process  is  con- 
tinuously repeated  many  hundred  times,  so  that  the  con- 
tents are  in  this  way  most  intimately  mixed  up  with  the 
digestive  secretions.  * 

Morements  of  the  Large  Iniesiine. — The  movements  of 
the  large  intestine  have  also  been  investigated  by  Can- 
non, using  the  method  which  has  been  indicated  above 
in  connection  with  the  movements  of  the  small  intestine. 
He  finds  that  the  usual  movement  of  the  transverse  and 
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asceuding:  colon  and  cfecum  is  au  antiperistnlsis.  The 
luovemeuts  occur  in  intermitteut  periods,  whicli  come  on 
at  intervals  of  about  lifteeu  minutes.  Each  period  of 
activity  lasts  for  about  live  minutes,  and  is  followed  by  a 
quiescent  interval  of  about  ten  minutes.  The  waves 
recur  during  an  active  jieriod  at  the  rate  of  eleven  waves 
in  two  minutes.  During  activity  the  ileocaecal  valve  is 
closed  and  the  contents  are  hence  churned  up,  intimately 
mixed,  and  exposed  to  absorption,  without  in  any  way 
Interfering  with  the  processes  going  on  in  the  small  in- 
testine. "When  new  portions  of  material  enter  the  large 
intestine,  a  strong  general  contraction  sets  in  along, the 
ca>eum  and  ascending  colon  so  forcing  some  of  the  mate- 
rial already  present  "onward.  As  soon  as  this  has  been 
effected  the  antiperistaltic  movements  descriiied  above 
commence.  AVith  the  accumulation  of  malerial  in  the 
transverse  colon,  deep  tonic  constrictions  appear  one  after 
another  and  carry  the  mateiial  into  the  descending  colon, 
thus  leaving  the  transverse  and  ascending  portions  free 
for  the  play  of  the  antiperistaltic  waves. 

Cannon  i'ound  the  ileo-ca»cal  val\'e  perfectlj'  competent 
for  material  passing  in  the  ordinary  course  of  digestion 
from  ilemn  to  colon,  regurgitation  into  the  small  intes- 
tine never  lieing  observed  ;  Ijut  in  the  case  of  a  nutrient 
enema  exceeding  a  certain  bulk,  regurgitation  did  occur, 
under  the  p)'essure  of  the  antiperistaltic  waves,  into  the 
empt}-  ileum.  Such  a  regurgitated  nutrient  enema  under- 
went" segmentation  in  the  small  intestine  exactly  as  in 
normal  digestion. 

Cannon  further  observed  that  strong  emotion,  caused 
b)'  fear,  distress,  or  rage,  totall}'  inhibited  all  the  intes- 
tinal movements.  The  movements  continue  in  a  normal 
fashion  while  the  animals  are  asleep. 

Benjamin  Mowe. 

The  literature  relating  to  intestinal  movement  is  au  extensive  one. 
but  a  key  to  most  of  ttie  researciies  on  tbe  subject  will  be  found  in  the 
followinfr  papers  in  which  earlier  work  on  Ihe  subject  is  also  re- 
\"iewed : 
Bunch  :  Journ.  of  Physiol.,  1897,  vol.  xxii.,  p.  357 ;  ibid.,  1S99,  vol. 

xxiv..  p.  72. 
(iriitzuer :  Arch.  f.  d.  pes.  Physiol..  1898,  Bd.  Ixxi.,  S.  492. 
Bayliss  and  Starlius  :  Journ.  of  Physiol.,  1899,  vol.  xxiv.,  p.  99;  ibid., 

\mx.  vol.  xxvi..  pp.  107-li5. 
Starling  :  Schafer's  Textbook  of  Physiology.  1900,  vol.  ii.,  pp.  336-335. 
Cannon  ;  Amer.  Journ.  of  Physiol.,  1VW)2,  vol.  vi.,  p.  351. 

INTESTINAL     OBSTRUCTION.      (SURGICAL.)— In 

describing  the  treatment  of  this  affection,  acute  and 
ciirouic  obstructi(m  will  lirst  be  dealt  with  generally,  and 
after  describing  in  detail  the  vaiious  remedies  andmeth- 
ods  employed,  the  sjjecial  treatment  of  the  individual 
forms  of  obstruction  will  be  considered. 

Acute  Oisstuuctiox. — The  treatmentof  acute  obstruc- 
tion is  a  subject  surrounded  with  difficulties,  and  one 
about  which  there  Avas  formerly  a  great  variety  of  opin- 
ion. The  men  of  the  older  generation  relied  entirely  on 
the  "  rest,  opium,  and  starvation "  treatment,  and  "held 
that  ojiei-ative  mcasuj'es  are  seldom,  if  ever,  necessary ; 
the  modern  surgeons,  on  the  other  hand,  think  that  the 
treatment  by  "rest,  opium,  and  starvation"  is  almost 
useless,  and  the  employment  of  such  treatment  is  a  waste 
of  valuabli^  time  if  the  diagnosis  of  acute  obsti'ucticm  is 
correct.  The  only  sensible  procedure  is  to  open  the  ab- 
domen and  if  possible  find  out  the  cause  and,  if  possible, 
remove  it. 

The  practitioner  without  much  experience,  looking 
into  his  text-book  for  guidance,  might  imagine,  from  tlie 
very  exact  description  given  of  the  symi)toms  peculiar 
to  each  form  of  intestinal  obstruction,  that  the  differen- 
tial diagnosis  is  a  simple  matter,  and  that  should  he 
mei-t  witii  a  case,  he  would  only  have  to  employ  a  certain 
method  of  treatment  for  a  certain  foi-m  of  obstruction. 
and  sf)  n'lieve  his  patient,  if  relief  were  possible.  In 
actual  pi-actice,  howevei',  the  diagnosis  of  the  special 
form  of  obstruction  we  have  befoi'e  us  is  by  no  means 
easy,  and  in  most  cases  the  exact  nature  of  the  affection 
cannot  lie  detei'mined  excejit  by  laparotomy,  or  on  the 
post-mortem  table.  The  sermons  pi-eached  daily  bv  the 
morbid  anatomists  aie  valuable  checks  to  the  sin"of  "diag- 
nostic dogmatism  in  abdominal  affections. 


There  are,  however,  certain  general  principles  to  be 
followed  in  cases  in  which  acute  obstruction  is  evident. 

In  the  early  period  of  these  cases  purgatives  should  be 
strictly  avoided ;  enemata  may  be  administered,  but  pur- 
gatives never.  Food  should  not  be  given  to  the  patient 
by  the  moutli,  as  it  is  always  rejected,  but  the  strength 
should  be  maintained  by  n.utritious  enemata. 

If,  after  washing  out  the  lower  bowel  several  times, 
the  fluid  injected  returns  unchanged,  and  at  the  same 
time  the  \'omiting  continues  incessantly,  no  relief  can  be 
hoped  for  by  any  other  means  than  laparotomy.  Delay 
in  these  cases  is  mo.st  dangerous;  we  should  not  wait  for 
the  vomiting  to  be  ftecal  (that  is  evidence  of  obstruction 
of  some  duration),  but  should  open  the  abdomen  at  once, 
for  the  eailier  the  operation  is  performed  the  greater  are 
the  chances  of  success.  In  the  fatal  cases  following 
operation  this  result  is  not,  as  a  rule,  caused  by  the  laiia- 
rotomy.  but  liy  its  too  late  performance  and  the  advanced 
condition  of  the  grave  changes  in  the  bowel  which  result 
from  the  long-continued  obstruction.  This  is  especially 
apt  to  be  so  in  those  subacute  cases  due  to  intussuscep- 
tion, local  inflammation,  and  hernia,  in  which,  the  symp- 
tonrs  not  being  verv  lu-gent,  operation  is  delayed  till  too 
late  (Wheelhouse).  Wheelhouse  '  says  the  previous  his- 
tory of  the  patient  is  important.  "  If  he  has  had  perito- 
nitis, perityphlitis,  enteritis,  or  other  inflammations  where 
lymph  may  be  poured  out  and  bands  afterward  form,  the 
indications  for  operation  are  moi-e  lu-gent." 

In  those  cases  which  have  all  the  symptoms  of  a 
strangulated  hernia,  and  yet  no  hernia  can  be  made  out 
externally,  it  is  reasonable  to  sujapose  that  the  case  is  one 
of  internal  strangulation,  which  can  be  relieved  only  by 
operation,  as  reduction  bj'  taxis  is  out  of  the  cjuestion. 

In  subacute  cases  which  have  lasted  five  or  six  days, 
many  patients,  if  operated  on,  die  of  exhaustion,  and,  ac- 
coi'diug  to  Mr.  Treves,-  in  cases  of  intussusception,  after 
death  a  process  of  spontaneous  cure,  uearl_y  complete,  has 
been  found,  and  apparently  was  ari'ested  only  by  exliaus-  . 
tiou  owing  to  the  patient's  inability  to  take  food.  { 

In  C^HKONic  Obsthuctiox,  where  thei'e  is  reason  to  be- 
lieve that  a  stricture  exists  in  the  intestines,  due  to  in- 
ternal or  external  causes,  it  is  very  important  that  pi'oper 
food  should  be  taken,  so  that  nothing  that  is  not  perfectly 
fluid  or  in  a  pultaceous condition  should  enter  the  bowel. 
The  swallowing  of  all  indigestible  substances,  such  as 
orange  pips,  plum  or  cherry  stones,  raisins,  etc.,  should 
be  strictly  avoided.  Should  constipation  "be  present, 
mild  laxatives  may  be  cautiouslj'  administeied,  or  simple 
enemata,  but  pvri/atites  shmild  on  no  account  be  giten.  If 
the  stricture  lie  within  reach,  as,  for  instance,  in  the  rec- 
tum, it  ma_y  be  dilated  with  bougies  or  incised.  Excision 
of  a  cancerous  stricture  of  the  lower  end  of  the  rectum 
is  an  operation  which  has  afforded  very  good  results,  and, 
if  performed  early,  the  life  of  the  patient  may  be  pro- 
longed for  years  and  his  comfort  not  serioush'  interfered 
with.  When  almost  complete  obstruction  occurs  from 
narrowing  of  the  lumen  of  the  bowel  by  the  increased 
gi'owth  of  the  stricture,  then  the  question  arises  as  to 
the  advisabilit_y  of  establishing  an  artificial  anus.  If  the 
growth  can  be  felt  through  the  rectum,  inguinal  colotomj- 
should  be  performed,  if  it  is  deemed  inadvisable  to  excise 
tlie  gi'owth.  CaneeiTius  strictures  nearly  always  occur 
in  the  lai'ge  bowel,  and,  if  the  stricture  cannot  be  felt 
through  the  rectum  and  the  age  and  appearance  of  the 
patient  indicate  malignant  disease,  an  exploi'atory  opera- 
tion should  betmdertaken  and  an  endeavor  made  to  excise 
the  growth,  bringing  the  cut  ends  of  the  bowel'  together 
with  sutures  or  Murphy's  button. 

If  the  stricture  be  in  the  small  bowel  the  abdomen 
should  be  opened  and  an  artificial  anus  established,  or 
Ihe  afl'ected  portion  of  bowel  should  be  resected  and  the 
divided  ends  sutui-ed  or  united  by  Muiphy's  button. 

In  cases  of  chronic  obstruction  which  have  lasted  for 
months  and  the  cause  cannot  be  exactly  determined,  an 
exploratory  incision  is  the  jiroper  jirocedure,  for  by  the 
establishment  of  au  artificial  anus  life  may  be,  in  many 
cases,  much  prolonged.  Often  the  gi'owth  may  be  ex- 
cised and  the  cut  ends  of  the  bowel  brought  together ;  and 
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for  the  success  of  this  procedure,  the  earlier  the  opera- 
tiou  is  undertaken  the  better,  before  the  system  has  be- 
come debilitated,  as  the  better  the  condition  of  the  pa- 
tient at  the  time  of  operation  so  mucli  the  greater  is  the 
chance  of  success.  Patients,  as  a  rule,  refuse  ojieration 
till  the  discomfort  of  the  obstruction  is  so  great  and  their 
condition  so  deteriorated  that  operation  is  performed  onlj' 
as  a  ikriiier  ressorl. 

JIethods  of  Tre.\tmest  ut  Detail. — Sest,  Starai- 
tion,  and  Opium. — This  treatment  is  of  very  old  date, 
and  many  yet  believe  it  to  be  the  only  treatment  that 
should  be  pursued  in  cases  of  acute  intestinal  obstruction. 
It  consists,  in  short,  of  entire  abstinence  from  food,  from 
physical  exploration  of  the  parts,  enemata,  etc..  and  the 
administration  of  opium  or  morphine.  All  are  agreed  as 
to  the  propriety  of  adopting  this  treatment  in  the  ver^- 
early  stages  of  acute  cases,  but,  as  already  mentionecl, 
surgeons  of  the  present  generation  are  in  favor  of  further 
treatment  by  operation. 

Opium. — Many  cases  of  obstruction  are  recorded  as 
being  cured  by  the  free  administration  of  opium;  it  is 
certainly  verj'  ]irobable  that  not  a  few  cases  of  commenc- 
ing invagination  have  ended  favorably  by  its  administra- 
tion. But  we  must  not  trust  to  opium,  even  when  com- 
bined with  rest  and  starvation.  Opium  has  its  dark  as 
well  as  its  bright  side,  and  if  given  early  in  cases  of 
obstruction  it  obscures  the  symptoms  and  so  lessens  the 
chance  of  making  a  diagnosis;  the  patient's  condition, 
no  doubt,  improves,  vomiting  and  pain  may  be  less,  the 
pulse  better,  and  the  skin  moist;  but  at  the  same  time 
the  bowel  may  be  in  a  gangrenous  condition,  and  the 
patient  dies  only  the  easier  from  having  been  dosed  with 
opiimi.  Again,  the  lessening  of  the  severity  of  the  symp- 
toms may  so  hdl  the  suspicions  of  the  medical  attendant 
that  operation  is  delayed  and  the  patient  deprived  of  his 
only  cliance  of  life.  I  repeat  that  opium  is  a  valuable 
drug  in  the  treatment  of  obstruction  if  used  with  discre- 
tion, and  with  a  full  knowledge  of  its  effects ;  it  is  rarely 
curative,  but  always  relieves  pain  and  lessens  the  peri- 
staltic action  of  the  bowels. 

BelladoHiia. — Dr.  Brinton  first  introduced  the  use  of 
this  drug  in  the  treatment  of  intestinal  obstruction,  be- 
cause of  its  power  to  produce  relaxation  of  the  unstriped 
muscular  fibres  of  the  bowel.  Many  speak  very  highly 
of  it  used  alone  or  in  combination  with  opium,  as  it  les- 
sens the  sickness  and  depression  caused  by  opium  given 
alone.  It  may  be  administered  by  the  mouth,  or  atropine 
maj-  be  injected  hypodermatically.  It  has  been  used 
■externally  on  the  abdomen  in  form  of  ointment  or  plaster. 
Belladonna  is  sometimes  useful  in  cases  of  f;^cal  accumu- 
lation, or  in  cases  of  paralj-sis  of  the  bowel  due  to  sepsis, 
but  in  cases  of  true  obstruction  it  can  be  of  but  little 
.service. 

Enemata. — In  cases  of  chronic  obstruction  of  the 
"bowels  enemata  are  of  considerable  benefit ;  they  are 
especially  useful  in  those  cases  in  which  vomiting  occurs. 
In  cases  of  obstruction  due  to  frecal  accumulation  enem- 
ata are  particularly  beneficial.  Warm  water  is  gener- 
all}'  sufficient,  by  repeated  injections,  to  clear  out  the 
large  intestines,  but  in  cases  of  impacted  faeces  enemata 
of  sweet  oil,  with  one  drachm  of  spirits  of  turpentine  to 
the  ]iint,  give  extremelj'  satisfactory  results. 

Enemata  have  frequently  proved  useful  in  effecting 
the  reduction  of  an  intussusception ;  to  be  of  service  they 
must  be  administered  early  antl  copiously.  Some  recom- 
mend that  the}-  should  be  administered  with  the  patient 
in  the  inverted  position. 

In  cases  of  acute  obstruction  the  benefit  of  enemata  is 
not  so  clear;  many  medical  men  in  these  cases  object  to 
them  altogether,  because  they  are  liable  to  increase  the 
peristaltic  action  of  the  bowels. 

In  certain  cases  enemata  are  inadmissible  and  often 
injurious.  They  cannot  possibly  be  of  benefit  in  cases 
of  intussusception  in  which  the  invaginated  bowel  has 
reached  low  down,  in  stricture  of  the  rectum,  or  in  cases 
of  volvulusof  the  sigmoid  flexure;  in  this  latter atfeetion 
enemata  only  increase  the  amount  of  twisting,  and  so  do 
infinite  harm. 


Some  surgeons  recommend  that  copious  enemata  should 
be  given,  in  every  case  of  intestinal  obstruction,  before 
any  other  method  is  tried.  Dr.  llloway."  not  content 
with  tlie  orilinary  enema  syringe  or  siphon  apparatus, 
recommends  the  use  of  a  force  pump  which  can  throw  a 
continuous  stream ;  if  this  fail,  then  he  advocates  laparot- 
omy. In  reading  over  the  account  of  the  discussion  on 
intestinal  obstruction  at  the  Liverpool  Jledical  Institvi- 
tion,''  the  writer  was  much  struck  with  some  remarks  of 
Dr.  Barr,  and  thought  that  they  applied  to  those  cases 
of  intestinal  obstruction  successfully  treated  by  enemata. 
Dr.  Barr  said :  "  If  you  look  upon  all  cases  where  you 
have  got  severe  pain  in  the  abdomen,  constipation,  and 
vomiting,  with  perhaps  more  or  less  shock,  as  cases  of 
intestinal  obstruction,  then,  no  matter  what  line  of  pallia- 
tive treatment  you  adopt,  you  ought  to  have  a  very  good 
percentage  of  recoveries;  but  if  you  belong  to  a  more 
exclusive  school,  and  in  ,your  anxiety  for  accurate  diag- 
nosis eliminate  all  cases  of  colic,  constipation,  enteralgia, 
etc.,  then  j'ou  will  find  you  have  a  terrible  disease  left, 
which  tends  more  frecxuently  toward  a  fatal  issue  than 
to  recover}^" 

If  we  were  as  certain  of  the  correct  diagnosis  of  the 
disease  treated  as  of  the  successful  residtof  the  treatment 
in  many  of  the  reported  cases,  much  confusion  and  dif- 
ference" of  opinion  as  to  the  value  of  certain  remedies  in 
the  treatment  of  intestinal  obstruction  would  be  avoided. 

Enemata  have  been  used  for  diagnostic  purposes.  If 
during  the  injection  the  fluid  can  be  heard  gurgling  in 
the  c;Ecum,  it  is  almost  certain  that  the  obstruction  is  in 
the  small  intestine ;  if  it  is  stop]ied  at  some  intermediate 
point,  it  is  probalile  the  obstruction  is  at  that  spot.^ 

MrtiiUic  Mercury. — This  very  old  method  of  treatment 
is  now  never  practised,  though  comparativel)*  recentlj' 
it  has  been  advocated  by  JIatignon,  of  Paris,  and  cases 
of  intestinal  obstruction  successfully  treated  by  this 
means  are  occasionally  reported  in  the  jouruafs.  The 
cases  in  which  it  is  of  use  are  those  of  old  ftiscal  accumu- 
lation; for  other  forms  of  intestinal  obstruction  it  should 
never  be  employed ;  it  cannot  possiblj'  do  good,  and  may 
do  much  barm. 

Shot. — Dr.  Maydieu,''  of  Paris,  reports  cases  of  ileus 
successfully  treated  by  the  administration  of  shot.  He 
mixes  seven  ounces  of  shot  with  four  ounces  of  olive  oil, 
and  gives  two  drachms  of  the  mixture  every  half-hour. 
This  treatment  may  do  more  harm  than  good,  and  is 
mentioned  merelj'  as  a  curiosity.  It  replaces  the  treat- 
ment by  bullets  of  the  physicians  of  the  sixteenth  century. 

Washinij  Out  the  Stomiich. — Kussmaul  was  the  first  to 
introduce  washing  out  of  the  stomach  for  intestinal  ob- 
struction, and  a  number  of  successful  cases  are  reported 
as  the  result  of  this  mode  of  treatment.  The  good  result 
is  explained  on  the  ground  that  evacuation  of  the  dis- 
tended bowel  affords  opportunity  for  the  spontaneous 
reduction  of  a  herniated  or  twisted  loop  of  bowel.  The 
temporary  relief  afforded  is  said  to  be  very  great,  and 
the  practice  is  so  simple  and  harmless  that  it  is  worthy 
of  a  trial.  Of  course,  the  majority  of  cases  of  intestinal 
obstruction  could  not  possibly  be  relieved  by  it. 

Massage  and  electricity  have  been  extensively  practised 
in  the  treatment  of  intestinal  obstruction  and  still  have 
their  advocates.  It  is  now  the  opinion  of  most  surgeons 
that  in  cases  of  acute  obstruction,  at  any  rate,  they  do 
more  harm  than  good.  The  only  cases  of  obstruction 
likely  to  benefit  b}-  them  are  those  due  to  f;ecal  accumu- 
lations. E.  O.  Daj-  ■  reports  two  cases  of  intussusception 
successfully  treated  by  massage.  He  had  seen  ten  cases 
of  this  affection,  and  the  only  recoveries  were  the  two 
treated  by  manipulation  and  massage. 

Puncture  nf  BoiFci  irith  an  Aspirator  J^eeeUe  vr  fine 
Trocar. — Tliis  method  has  its  advocates,  and  cases  are 
reported  in  which,  after  the  bowel  has  been  punctured  and 
a  large  amount  of  gas  and  fluid  freces  evacuated,  the  ob- 
struction has  been  relieved.  As  a  rule  the  procedui'e  is 
not  a  dangerous  one,  but  occasionally,  owing  to  paralysis 
of  the  coats  of  the  bowel,  the  punctures  do  not  close, 
faeces  escape,  and  a  fatal  peritonitis  is  the  result.  At 
best,  puncture  is  a  proceeding  in  which  the  element  of 
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chauce  exists  to  a  large  extent ;  one  can  never  tell  whether 
the  proper  part  is  punctured,  or  whether  the  needle  has 
not  entered  a  iiortioii  nf  bowel  lionleiinjj;-  (lu  gangrene. 
Mr.  Treves*  has  met  witli  several  instances  in  which  per- 
foration of  the  bowel,  which  had  been  previously  threat- 
ening, took  place  immediately  after  the  relief  of  the 
distended  coil  by  puncture. 

In  some  cases"  the  needle  has  jiunetured  the  bowel  be- 
low the  obstruction,  without,  of  course,  relieving  the 
patient. 

Emptying  the  bowel  above  the  obstruction  may  in  cer- 
tain cases  relieve  a  jioi-tion  of  the  gut  wliich  is  in  some 
abnmmal  opening  or  held  lightly  under  a  band,  and  may 
relieve  ob.stniet ion  due  to  kinking.  In  cases  of  .stenosis 
in  which  there  is  temporary  olistruction  it  may  give 
relief,  and  also  in  those  cases  of  chi'onic  obstruction  which 
suddenly  liecome  acute  (Treves). 

Pumture  of  the  bowel  is  a  favorite  method  of  proce- 
dure with  veterinary  surgeons  for  the  relief  of  distended 
bowel  in  cattle.  Aveiy  lai'ge  trocar  is  used,  and  no  evil 
results  ever  follow,  owing  to  the  immunity  cattle  have 
from  iieritonitis. 

Dr.  Larguier.  of  Paris,  speaks  liighly  of  the  continuous 
use  of  a  trocar.  He  introduces  a  trocar  5  to  6  mm.  in 
diameter,  and  leaves  it  in  tlie  intestines  two  or  three  days. 
Sometimes  fa?ca!  fistula-  are  formed  (Treves).  As  this 
operation  must  necessarily  be  done  at  hapliazard  and  is 
not  free  from  danger,  it  cannot  lie  recommended. 

Ltipiirdtoiiiy. — Surgeons  are  daily  becoming  more  and 
more  certain  of  the  necessity  of  this  o]ieration  in  the  ma- 
jority of  cases  of  obstruction ;  there  is  stil  1  some  ditfei'cnce 
of  opinion  as  to  the  cases  in  which  it  is  suitable,  and  also 
as  to  the  proper  methods  of  its  performance,  but  a  larger 
experience  will  soon  enable  us  to  lay  down  definite  rules 
for  the  guidance  of  surgeons.  C.  L.  Gibson,"  of  New 
York,  has  collected  6-10  cases  (exclusive  of  hernia)  of  in- 
testinal obstruction  treated  by  laparotomy  with  a  mortal- 
ity of  47  per  cent. 

The  incision  should  be  made  in  the  median  line  below 
the  umbilicus,  and  should  l)e  long  enough  to  allow  the 
whole  hand  to  enter  the  abdomen.  Having  opened  the 
peritoneal  cavity,  after  all  hemorrhage  has  been  arrested 
the  hand  .should  be  introduced  through  the  wound,  and 
the  right  iliac  fossa  first  examined.  If  the  obstruction  be 
not  found  in  ctecnm  or  ileimi.  collapsed  coils  of  intestine 
should  l)e  searched  for.  Theseare  genei'ally  found  hang- 
ing in  the  pelvis.  If  found,  they  can  be  passed  through 
the  fingers  till  the  constriction  is  reached.  Mr.  Treves  '" 
advises  that  a  large,  warm,  carbolized  sponge  should  be 
placed  in  the  pelvic  cavity,  as  by  this  means  much  manip- 
ulation is  saved.  The  intestines  should,  if  iiossible,  be 
prevented  from  extruding  b_v  means  of  warm  fiat  sponges 
or  aseptic  gauze  pads  wrung  out  of  hot  water.  The  ex- 
trusion of  intestines,  if  much  distended,  as  they  are  al- 
most sure  to  be,  gives  rise  to  consideralile  trouble,  and 
if  they  cannot  be  kept  within  the  peritoneal  cavity,  it 
woidd  be  well  to  inci.se  the  most  distended  ])ortion"and 
allow  the  gas  and  contents  to  escape.  The  incision 
should  afterward  be  closed  by  a  Czern_y-Lcnibert  su- 
ture. If  the  obstruction  cannot  be  made  out  by  the  in- 
troduction of  the  hand,  it  would  be  pioper  to  allow  the 
bowel  to  extrude  and  to  make  a  systematic  search.  The 
extruded  bowel  should,  of  course,  be  protected  by  warm 
aseptic  gauze  towels.  Mr.  Greig  Smith  "  says  tlie  inost  di- 
lated portion  of  the  bowel  lises  to  the  surface,  and  there 
is  a  great  probability  that  the  obstruction  will  be  found 
near  this  point.  The  liernial  orifices  should  be  examined, 
also  the  foramen  of  Winslow,  the  sigmoid  pouch,  duo- 
denoiejunalis  fossa,  etc.,  the  diaphragm  must  not  be 
overlooked,  openings  in  the  mesentery  searched  for,  the 
presence  of  a  tumor  or  intussusception  as  a  cause  must 
be  kept  in  mind :  also  Meckel's  diverticulum  or  the  pos- 
sibility of  a  i)foi)c'ritoiii'al  or  retroperitoneal  hernia. 

When  the  obstructc-d  point  is  found,  the  intestine 
should  be  carefully  examin<'d;  if  of  good  color  it  should 
be  returned,  but  if  gangrenous  it  should  be  excised  and 
the  cut  ends  inunediately  sutured,  or  an  artificial  anus 
established.     If  the  obstruction  be  due  to  constricting 
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bands,  these  should  be  divided  between  the  two  catgut 
ligatures.  Should  an  intussusception  exist,  it  may  be 
reduced  by  gentle  traction  if  the  case  bea  recent  one:  but 
if  the  parts  be  tightlj-  glued  together  by  effused  lym|ih, 
so  as  to  render  reduction  impossible,  the  afifecteii  ])ortiou 
of  bowel  .should  be  resected  and  sutured,  or  an  artificial 
anus  should  be  established.  Occasionally  in  these  cases 
the  obstruction  is  found  to  be  due  to  cancerous  or  other 
stricture,  or  to  a  peritonitis;  if  the  former  condition  ex- 
ists and  excision  is  impossible,  an  artificial  anus  shovdd 
be  established  above  the  constriction;  if  the  latter  is  the 
cause  of  the  troulile,  the  peritoneal  cavit}'  should  be 
washed  out  with  a  normal  saline  solution. 

It  is  possiljle,  nay  probable,  that  the  cause  of  the  ob- 
struction may  not  be  found,  for  it  is  by  no  means  easy 
thoroughly  to  search  the  aljdominal  cavity  (even  if  the 
whole  band  is  introduced)  wlnni  the  bowels  are  greatly 
distended ;  in  such  a  case  it  is  the  duty  of  the  surgeon 
to  establish  an  artificial  anus  in  the  most  disteudeil  por- 
tion of  bowel,  and  to  await  results. '-  In  cases  operated  on 
late,  the  value  of  decinormal  saline  solution  injected  sub- 
cutaneously,  or  the  intravenous  introduction  of  the  sohi- 
tion  cannot  l)e  overestimated.  Even  rectal  injections 
are  of  benefit,  and  filling  up  the  abdomen  after  operation 
with  hot  saline  solution  and  leaving  it  there  is  a  most 
useful  antidote  to  shock. 

Polaillon  '■'  advises  lateral  laparotomy  in  preference  to 
the  median  incision  in  cases  of  intestinal  obstruction; 
with  this  incision,  he  holds  that  the  di.stended  intestines 
are  less  likely  to  extrude,  and  that  the  W'ound  is  more 
easily  closed.  The  latei'al  incision  should  be  made  in  the 
inguino-iliac  region,  parallel  to  the  fibres  of  the  external 
abdominal  obli(iue  muscle.  Here  the  lips  of  the  wound 
close  easily,  and  the  diaiibragm  is  less  liable  to  force  the 
distended  bowel  througli  the  wovmd.  This  incision  is 
all  very  well  if  the  |)oint  of  ol)Structiou  is  diagnosed  and 
is  on  one  side  or  the  other,  but  in  tlie  majority  of  cases 
we  are  quite  in  the  dark  as  to  the  site  of  the  obstruction, 
and  for  a  systematic  exploration  of  the  alidominal  cavity 
no  incision  is  so  convenient  and  useful  as  the  median. 

Enterectomy  is  called  for  in  certain  cases  of  intestinal 
obstruction;  for  instance,  those  due  to  simple  and  malig- 
nant strictures  of  the  small  intestine,  neoplasms,  irreduc- 
ible intussusception,  and  also  in  those  cases  in  which  on 
opening  the  abdomen  the  bowel  is  found  to  be  in  a  gan- 
grenous condition.  It  lias  been  most  frequently  per- 
formed for  the  latter  condition.  After  the  affected 
l)ortiou  of  l)owel  has  been  resected,  the  question  then 
arises  as  to  the  propriet\-  of  immediately  uniting  the  di- 
vided ends  of  the  bowel  by  suture,  or  of  establi.sliing  an 
artificial  anus  liy  fixing  them  to  the  abdominal  wound. 
The  latter  method,  in  cases  of  intestinal  obstruction  in 
which  the  condition  of  tlie  ]iatient  is  by  no  means  good,  is 
probably  the  better  one.  The  immediate  suture  of  the 
bowel  prolongs  an  already  severe  operation,  and  so 
lessens  the  patient's  chance  of  recoveiy. 

If  desired,  when  the  patient  recovers,  and  regains  his 
strength,  the  artificial  anus  may  be  closed  by  a  second 
operation.  For  the  manner  of  performing  resection  tlie 
reader  is  referred  to  the  article  on  Intestinal  Surgery. 

Entcrototiiy. — This  ojieration  for  the  relief  of  <ibstruc- 
fion  was  first  performed  by  Nelaton,  and  consists  in 
opening  the  small  bowel  in  tlie  right  loin,  by  an  incision, 
a  little  above  the  crest  of  the  ilium,  parallel  with  Pou- 
part's  ligament.  It  lias  been  performed  many  times  with 
success,  and  is  moi-c  suitable  to  the  more  chronic  forms 
of  obstruction  when,  owing  to  the  disea.se  being  high  up 
in  the  large  iutcstiiie,  left  inguinal  colotomy  is  \iasuitalilc. 
The  portion  of  bowel  opened  is  generally  the  lower  end 
of  the  ileum.  It  is  also  performed  in  those  cases  of  intes- 
tinal obstruction  in  which,  after  the  abdomen  is  opened, 
the  affected  portion  of  liowel  cannot  be  resected.  In 
cases  of  recovery  the  patients  complain  bitterly  of  the 
situation  of  the  fajcal  fistula,  as  no  apparatus  seems  to  be 
able  to  keep  in  the  discharges. 

For  the  treatment  of  obstruction  due  to  liernia>,  the 
reader  is  referred  to  that  subject,  also  the  treatment  of 
diaphragmatic  hernia   (of  which   Gibson   has  collected 
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thirty-four  ciiscs).  and  gangrenous  beruia  must  be  looked 
for  under  the  bead  of  Ucniia. 

TUEATMEST   OF    SPECIAL    FoRMS   OF    OBSTRUCTION. — • 

Treatiiitnt  of  Internal  Stmnuulidion. — If  tbe  obstruction 
be  complete  and  the  symptoms  ;s-ery  acute,  the  immedi- 
ate performance  of  laparotomy  is  called  for.  Whatever 
be  the  cause  of  the  straugulation,  laparotomy  is  our  only 
hope  of  elfecting  a  cure.  Occasionally,  but  very  occa- 
sionally, tbe  patient  may  recover  owing  to  the  bursting 
of  a  constricting  band  or  tbe  spontaneous  reduction  of 
a  herniated  loop  of  bowel,  but  we  should  not  wait  for  tbe 
chance  of  a  cure  being  effected  by  nature.  The  immedi- 
ate danger  is  too  great,  and  tbe  liope  of  a  natural  cure 
too  slight,  to  justify  us  in  postponing  opening  the  abdo- 
men and  relieving  the  obstruction.  There  is  no  reason 
why  these  cases  should  be  treated  in  any  way  diflfei'ently 
from  tliose  of  strangulated  hernia  when  reduction  by 
taxis  luis  failed.  Some  go  even  further  than  this,  and 
reconuiiend  that  where  this  form  of  obstruction  is  sus- 
jiected  the  patient  should  not  be  allowed  to  die  without 
an  exploratory  laparotomy.'''  There  is  far  more  danger 
in  operative  interference  being  delayed  until  the  period 
when  it  may  be  of  no  avail,  than  that  a  hast}-  and  un- 
necessary operation  should  be  done  (Pilcher '^).  Opium 
may  be  given  to  relieve  pain  and  lessen  peristaltic  action, 
but  it  is  useless  to  trust  to  it  as  a  curative  measure,  Eue- 
mata  may  prolong  life,  but  cannot  cure  the  disease.  Its 
apparent  improvement,  due  to  tbe  administration  of  seda- 
tives, etc.,  should  not  deceive  the  surgeon  or  encourage 
him  to  iiostpone  operati\'e  measures. 

Volvulus. — This  occuis  most  frequently  in  the  sigmoid 
flexure.  Rest,  starvation,  and  opium  may  dela}-  the  fatal 
issue,  but  will  never  relieve  the  volvulus,  Enemata  are 
injurious,  as  they  tend  to  increase  tbe  twist  by  distending 
the  bowel.  Laparotomy  is  tbe  onlj- method  of  treatment 
that  affords  an}-  reasonable  hope  of  success,  and,  to  be  of 
benelit,  it  should  be  performed  early.  When  the  oper- 
ation is  performed,  and  the  volvulus  found,  its  reduction 
is  by  no  means  a  simple  matter,  even  after  tbe  distended 
bowel  has  been  relieved  by  puncture  or  incision.  If  re- 
duction is  impossible,  an  artiticiai  anus  should  be  estab- 
lished or  the  bowel  resected.  Volvulus  was  seen  in  121 
cases  of  tbe  646  collected  by  Gibson,  and  of  these  66  per 
cent,  ended  fatally  after  operation.  In  79  cases  the  bowel 
was  untwisted  and  only  29  per  cent,  were  fatal;  81  per 
cent,  ended  fatally  after  resection  or  artiticiai  anus. 

Bonds. — Of  tlie  646  cases  of  intestinal  obstruction  oper- 
ated on,  and  tabulated  by  Gibson.  186  were  due  to  bands: 
of  these  76  were  fatal  (41  percent.);  most  of  these  bands 
occurred  in  connection  with  tbe  small  intestines.  In  126 
the  bands  were  cut  or  removed,  and  tbe  mortality  was  26 
per  cent.  Owing  to  gangrene,  resection  bad  to  be  done 
in  17  cases,  with  a  mortality  of  .52  per  cent.  This  gave 
a  better  result  than  artificial  anus,  in  which  in  18  cases  the 
mortality  was  94  per  cent.  It  is  well  to  remember  that 
there  may  be  more  than  one  baud  ;  failure  to  search  for  a 
second  band  has  been  the  cause  of  more  than  one  death. 

Intussusception  (Acute). — There  is  no  doubt  that  occa- 
sionally intussusception,  if  recognized  early,  before  ad- 
hesions have  formed,  may  be  treated  successfully  without 
operation.  It  is  unnecessary  to  state  that  purgatives  are 
harmful,  and  that  expectant  treatment,  when  every  mo- 
ment increases  the  severity  of  the  affection,  is  of  no  avail. 
Sir.  .Jonathan  Hutchinson  has  said'":  "I  have  not  found 
any  case  recorded  in  which  spontaneous  return  of  a  well- 
recognized  intussu.sception  occurred,  and  those  in  which 
art  succeeded  are  comparatively  rare."  If  we  are  certain 
that  the  case  is  one  of  acute  intussusception  then  imme- 
diate operation  is  called  for.  Insufflation  of  air  or  tbe 
injection  of  water  have  long  been  advocated  as  early 
treatments,  and  many  yet  believe  in  them ;  for  some  time, 
however,  the  modern  surgeon  has  considered  these  meas- 
ures mere  loss  of  time,  and  prefers  immediate  laparotomy. 
The  methods  of  insufflation  and  of  administering  enemata 
are  given  below. 

Jlr.  Clement  Lucas"  advises  the  following  method  of 
inflation :  "'  An  ordinary  bellows  is  connected  with  a  gum- 
elastic  enema  tube  by  means  of  a  piece  of  rubber  tubing 


which  is  firmly  wired  at  the  end;  around  the  end  of  the 
enema  tulie  lint  should  be  wrapped  so  as  to  make  a  coni- 
cal air-tight  base;  the  tube  is  inserted  about  three  inches 
into  the  rectum,  and  the  anus  closed  by  a  conical  plug  of 
lint.  Further  to  guard  against  tbe  escape  of  air.  an  as- 
sistant should  press  the  buttocks  of  the  patient  close 
together;  an  ana-sthetic  should  be  administered."  3Ir. 
Lucas  advLses  that  inflation  .should  be  performed  with 
the  ])atient  in  the  inverted  position. 

There  are  different  methods  of  administering  enemata; 
the  ordinary  enema  syringe  will  do  ver}'  well,  but  the 
fountain  or  siphon  syringe  is  mucli  better.  The  return 
of  water  is  prevented  by  an  assistant,  who  )iresses  the 
buttocks  of  the  patient  firmly  together.  The  water 
should  be  warm,  and  should  be  injected  slowly  and  con- 
tinuously. Tbe  difficulty  of  retaining  the  injected  fluid 
may  be  obviated  by  tbe  employment  of  Lund's  elastic 
ring  and  handle.'-  This  instrument  was  devised  by  "Six. 
Lund  to  prevent  the  return  of  air  in  insufflation,  and  so 
is  suitable  to  cases  in  which  either  air  or  water  is  injected. 

Should  the  sui-geon  be  fortunate  enough  to  effect  le- 
duction  by  the.se  means,  the  after-treatment  is  simjile: 
milk  diet,  with  small  doses  of  opium  to  relieve  pain  and 
give  rest  to  the  jiarts. 

Laparotomy  by  median  section  is  the  prefeiable  oper- 
ation. If.  on  opening  the  abdomen,  reduction  prove 
impossible  owing  to  the  firmness  of  the  adhesions,  the 
affected  portion  of  bowel  should  be  resected  and  the  di- 
vided ends  immediately  sutured  and  returned  into  the 
abdomen,  or  stitched  to  the  abdominal  wound,  and  an 
artificial  anus  established.  Dr.  Charles  L.  Gibson,"  of 
New  York,  has  collected  187  cases  in  which  an  operation 
was  done  for  intussusception,  with  a  mortality  of  51  per 
cent. ;  81  cases  were  in  children  under  one  year,  and  of 
these  38  died  and  43  recovered.  The  invagination  was 
i-educed  in  126  cases,  with  46  deaths  and  80  recoveries. 
Resection  was  performed  in  32  eases,  of  which  26  were 
fatal.  Artificial  anus  was  made  in  .5  cases,  of  which  all 
were  fatal.  Resection  and  artiticiai  anus  in  19  cases,  witli 
14  deaths.  Twenty -three  cases  were  gangrenous  and  only 
one  of  these  patients  recovered.  The  results  of  early 
operations  in  these  cases  of  intussusception  are  fairly  sat- 
isfactory. 

Widerhofer  and  Herz,'^"  of  Vienna,  report  each  a  series 
of  10  cases  of  laparotomy  for  invagination,  with  3  re- 
coveries in  each  series,  or  a  mortality  of  70  per  cent. 

Weinlechner  advocates  median  lapai'otomy  within 
twenty-four  hours  in  children  and  forty-eight  in  adults. 

Other  methods  of  ti-eatment  are  advocated  for  acute 
intussusception.  Kussmaul  recommends  the  free  wash- 
ing out  of  the  stomach.  Busch'-'  has  practised  massage 
three  times  without  success.  AVhen  low  down,  reduction 
by  bougies  has  been  well  spoken  of  b}'  some,  but  this 
treatment  is  dangerous  and  cannot  be  recommended. 

AVeinlechner,-'  when  the  invagination  is  low  down  in 
tbe  sigmoid  flexure  or  in  tbe  rectum,  has  five  times  liga- 
tured the  invagiuated  portion  by  introducing  a  rubber 
tube  and  passing  a  ligature  over  it.  Others,--  w-heu  the 
invagination  was  low  dow-n,  have  cut  off  the  invaginated 
portion,  and  then  returned  the  bow-el. 

L.  W.  Hotchkiss  {Annols  of  Surgery.  November,  1901) 
has  draw-n  attention  to  the  fact  that  acute  obstruction  may 
occur  after  tbe  operation  for  appendicitis;  it  must  not  be 
forgotten  that  acute  obstruction  may  be  one  of  the  se- 
quela' and  persistent  vomiting  the  invariable  symjitom. 
This  vomiting  of  course  may  be  caused  by  .sepsis,  and  if 
in  any  doubt  it  w-ovdd  be  well  to  open  the  abdomen  in 
the  middle  line  and  examine.  These  cases  are  more  fre- 
quent than  is  generally  supposed,  and  the  only  hope  is 
early  ojieration.  Obstruction  :uay  come  on  a  few  days 
or  w-eeks.  or  even  a  year,  after  the  operation,  I  have 
seen  and  operated  on  cases  at  all  these  periods,  and  suc- 
cess has  followed  early  operation. 

Intussusception  (Chronic). — Chronic  intussusception  is 
attended  by  a  great  mortality.  Medicinal  treatment  is  of 
little  avail ;  opium  and  laxatives  give  temporary  lelief, 
and  reduction  has  in  rare  cases  been  effected  by  inflation 
and  enemata.     The  only  means  by  which  relief  can  be 
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liopefl  for  when  the  foregoing  measures  have  failed  is 
iil)flominal  section.  It,  wiieu  the  abolomen  is  opened,  the 
reduction  cannot  be  accomplished,  the  wliole  mass  ouglit 
to  be  excised  and  an  artificial  anus  established. 

In  some  cases  in  which  the  intussusception  is  low  down 
and  chronic,  it  may  be  temporarily  relieved  by  the  per- 
formance of  a  right  inguinal  colotomj'. 

F'jnign  Budk^^.— The  cases  of  obstruction  caused  by 
foreign  bodies  are  not  common.  Gall  stones  are  most 
frequently  the  foreign  bodies  found.  Free  doses  of 
opium  should  be  given,  followed  by  aperients,  and, 
when  conijilete  obstniction  exists,  laparotomy  should  be 
])erforraed,  the  intestine  incised,  and  the  wound  closed 
with  a  Czeruv-Lembert  suture  and  the  bowel  returned. 
Gibson  has  collected  40  cases  of  gall  stones  which  were 
operated  upon  because  of  the  obstruction  produced ;  of 
these  21  were  fatal  (-iT  per  cent.).  Lange  -^  reports  a  case 
of  obstruction  caused  by  impacted  gall  stones  and  general 
jieritonitis.  LaiMirotoiuy  was  performed,  but  the  patient 
died  in  eight  hours.  Dr.  H.  F.  Beam-*  relates  a  case  of 
intestinal  obstruction  caused  by  a  calculus  in  the  ileum  the 
size  of  a  walnut;  it  could  be  felt  through  the  abdominal 
walls.  An  incision  was  made  over  the  spot  and  the  cal- 
culus removed.  The  patient  made  a  rapid  recovery.  In 
incising  the  intestine  to  remove  a  gall  stone  it  is  better 
not  to  mcise  directly  over  the  stone,  for  at  this  point  the 
intestine  may  be  injured  by  pressure  of  the  stone. 

P.  J.  Wising,^'  ill  recognized  cases  of  ileus  from  gall 
stone,  reconunends  first  the  employment  of  purgatives ; 
if  these  fail,  then  copious  cnemata  of  water.  Simple 
enernata,  he  holds,  are  iierfeetly  harmless,  but  those  of 
an  ii-ritating  character  should  be  avoided.  Opiates  should 
be  given,  and  tlie  strength  of  the  patient  sustained  by 
nutrient  enernata.  He  does  not  advise  early  laparotomy, 
but  says  that,  when  everything  else  fails,  it  should  be 
undertaken. 

Facdl  Acciimulatioii. — ^Obstruction  d\ie  to  fa?cal  ac- 
cumulation is  of  occasional  occurrence.  The  point  of 
obstruction  is  generally  in  the  rectum,  which  is  filled 
with  a  hard,  immovable  mass,  above  which  the  bowel  is 
much  distended  with  serai-fluid  f«ces.  The  best  means 
of  relief  are  afforded  by  copious  enemata  of  warm  water 
administered  in  the  Unee-and-elbow  position.  Contiuuous 
irrigation  by  the  siijhou  syringe  is  very  efficacious,  and, 
if  employed  for  half  an  hour  at  a  time,  the  hardest  mass 
sf)ffensand  gradually  becomes  disintegrated.  The  stream 
of  water  shovild  be  directed  against  the  obstructing  mass  by 
)neans  of  a  rectal  tube.  Before  enemata  are  commenced 
it  is  often  advisable  to  inject  a  few  ounces  of  olive  oil. 
Some  physicians  reconmiend  copious  injections  of  sweet 
oil  with  spirits  of  turjientine  in  the  proportion  of  one 
drachm  to  the  ]iint  of  oil.  Metallic  mercury  was  a  favorite 
remedy  with  the  nld  physicians,  and  has  been  strongly  ad- 
vocated by  JIatignou,  of  Paris.  Occasionally,  when  low 
down,  the  fa'cal  mass  may  be  removed  by  scoop  or  spoon. 

Colotoni)'  has  been  ])(!rformed  in  cases  of  obstruction 
due  to  faecal  accunudation.  In  most  of  these  cases,  how- 
ever, there  has  been  a  mistalie  in  diagnosis.  It  can  he 
only  rarely  required  in  fa'cal  obstruction,  and  should  not 
be  resorted  to  till  all  other  means  of  relief  have  failed. 

Stricture. — The  treatment  of  obstruction  due  to  strict- 
ure is  considered  under  Chronic  Obstruction. 
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INTESTINAL  SURGERY.— This  field  of  surgical  work 
differs  slightly  from  others  in  certain  essentials  affecting 
natural  repair  of  serous  surfaces — and  in  the  understand- 
ing of  a  few  mechanical  aids  which  are  necessary  to  suc- 
cessful healing  of  intraperiroue;il  wounds. 

The  peritoneal  cavity  is  so  susceptible  to  contamina- 
tion and  so  quick  to  yield  fatal  results  if  soiled,  that  it 
was  considered  a  forbidden  field  of  invasion  prior  to  the 
present  generation  of  surgeons.  Through  accumulated 
and  vast  experience,  however,^  it  has  now  become  ]ios- 
sible  to  deal  with  it  with  perfect  safety  if  established 
principles  are  recognized. 

First  in  importance  is  recognition  of  the  fact  that  no 
solution  should  be  used  in  the  peritoneal  cavity  but 
boiled  water,  to  which  a  little  salt  has  been  added  (  3  iss. 
to  O  ij. — "decinormal  salt  .solution").  This  is  entirely 
non-irritating  to  a  healthy  peritoneum  and,  for  an  in- 
fected one,  is  mechanically  cleansing  as  well  a'i  destruc- 
tive to  the  life  of  colon  bacilli.  Considerable  quantities 
of  it  ma}',  under  certain  circumstances,  be  left  in  the 
cavity  with  advantage,  and  in  any  event  with  safet_v. 

The  second  underlying  principle — which  applies  here 
as  elsewhere — is,  that  nothing  but  aseptic  gauze  pads  are 
to  be  u.sed  for  sponging,  and  that  aseptic  ligatures,  in- 
struments, and  hands  (]ireferably  covered  by  rubber 
gloves,  boiled  and  drj--sterilized  and  free  from  punctures) 
can  be  relied  on  to  insure  safe  work. 

The  third  principle  covers  the  understanding  of  repair 
by  lymph  exudate,  the  process  being  peculiar  to  this 
held,  and  of  the  mechanical  aids  wliich  the  surgeon  may 
employ  to  bring  it  about.  Under  the  latter  are  included 
the  use  of  suture  material  and  various  ingenious  mechan- 
isms. 

The  student  will  understand  that  under  favorable  cir- 
cumstances a  firm«  lymph  or  gluey  exudate,  which  is  a 
natural  means  for  rejiair,  is  inomptly  thrown  out  and 
spread  around  and  upon  any  Avound  of  the  jjcritoneum, 
cither  visceral  or  parietal.  It  often  begins  to  appetir. 
firm  and  aA'ailable  to  hold  surfaces  together,  within  two 
hours.  The  usual  time,  however,  when  it  may  be  e.\- 
pected  to  afford  efficient  support,  is  after  at  least  six 
hours  have  elapsed.  In  some  cases  a  still  longer  period 
— one  or  even  two  days — may  be  required.  Such  a  pro- 
tracted delay  depends  on  the  poor  disease-resisting  power 
of  the  patient  (feeble  leucocytosis?),  or,  in  certain  cases, 
on  the  solvent  action  of  bacteria  in  excess. 

The  presence  of  mechanical  sidjstances,  or  of  chemical 
irritants,  provokes  a  quicker  formation  of  an  exudate. 
Thus,  the  suture  threatl  is,  if  it  is  aseptic,  speedil_v  buried 
in  firm  lympli — the  first  .step  in  nature's  effort  to  incar- 
cerate it  as  a  foreign  body. 

If,  however,  an  impure  suture  material  is  used,  one 
will  see  the  parts  speedily  fall  asunder  owing  to  the 
solvent  action  of  bacterial  secretions. 

The  best  suture  material,  it  is  universally  conceded,  is 
fine  silk,  sterilized  by  boiling,  and  black  by  preference, 
so  that  each  stitch  may  more  ea.sily  catch  the  eye  of  the 
operator. 

The  best  needle  is  the  ordinaiy  round  one,  though  with 
care  an  operator  may  use  an.y  variety.  For  much  nf  the 
careful  work  necessaiy,  it  is  better  to  have  also  a  sharp 
pointed  needle,  curved  one-third  of  a  circle,  which,  while 
having  cutting  edges,  has  a  flat  surface  on  the  convexity 
(like  an  eye  needle),  and  is  not  more  likely  than  a  round 
one  to  woimd  small  veins  and  produce  subserous  luema- 
fomtita.  The  spear-pointed,  or  Hagedorn,  needle  often 
causes  troublesome  bleeding. 

Thus,  with  simple  expedients  and  a  recogtiitiou  of  the 
few  simple  principles  enumerated,  one  nmy  accomidi.sh 
all  that  skill  can  do  in  effecting  the  repair  of  peritoneal 
wounds. 
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A  kuovvk'dge»of  certain  stitcbes  is  essential  to  the 
tecliniqiie  of  intestinal  surgery.  There  are  four  varieties 
which  deserve  to  be  remembered,  as  the}'  are  competent 
to  fulfil  all  the  requirements  of  perfect  work.     These 

four  methods,  which  are 
to  l)e  carried  out  on  the 
peritoneal  surface,  are 
known  as  (1)  the  Lem- 
bert  interrupted,  (2)  the 
Halsted  interrupted,  (3) 
the  Lembert  continuous, 
(4)  the  Gushing  continu- 
ous. 

When  the  edges  of  mu- 
cous membrane  are  to  be 
united,  a  through-aud- 
through  stitch  is  now 
conceded  to  be  the  best. 
It  was  long  regarded  as 
essential  that  this  stitch 
should  penetrate  only 
the  mucous  and  sub- 
mucous coats  so  as  not 
to  contaminate  the  peri- 
toneal. Hence  v,-e  hear 
of  the  Czerny-Lembcrt 
combined  suture.  But 
it  was  demonstrated 
many  years  ago  by  Gross 
and  others  that  the  stitch 
which  penetrates  all 
through  each  cut  edge 
of  united  bowel  secures 
them  with  inevitable 
tirmness  because  it  holds 
the  fibrous  layers  of 
both,  and  no  peritoneal 
contamination  results 
because  tlie  bacteria  fol- 
low the  thread  from  one 
mucous  surface  through 
and  out  of  the  other, 
hence  draining  the  punc- 
ture both  ways. 

It  would  be  idle  to  say 
that  many  operators  do  not  use  other  varieties  of  stitch- 
ing— such  as  are  depicted  in  all  older  works  on  surger}' — 
hut  it  is  gratifying  to  tind  that  those  of  largest  e.xpeii- 
ence  are  now  agreed  in  using  witli  contidence  those  iust 
described.  What  one  must  have  is  absolute  reliability 
coupled  with  simplicity. 

The  demonstration  by  Halsted  that  there  is  a  tough 
subserous  fibrous  layer  which  resists  tlie  point  of  the 
needle  more  than  any  otlier  layer  in  the  intestitial  wall, 
and  which  can  T)e  jiicked  up  and  ]iierced  reliably  by  the 
threaded  needle,  is  a  discovery  of  decided  practical  value 
in  the  treatment  of  intestinal  wound.s. 

It  is  certain]}'  true  that  if  the  needle  unites  only  the 
peiitoneal  coats  the  stitch  will  inevitably  tear  away  and 
leakage  occur.  If  one  stitch  gives,  the  entire  work  is 
vitiated.  A  little  experience'  soon  enables  the  operator 
to  penetrate  and  raise  the  right  thickness  of  intestinal 
wall  on  the  needle,  though  he  must  ever  be  alert  to  the 
fact  that  the  bowel  wall  is  extremely  thin  in  some  places 
and  thick  in  otliers.  Nevertheless,  I  believe  it  would 
be  less  perilous  to  the  patient  if  the  puncture  went  into 
the  mucous  coat  than  if  only  a  feeble  hold  on  the  perito- 
neal layer  allowed  separation  of  the  edges,  because  a 
ver}'  slow  and  insignificant  contamination  working  along 
the  thread  toward  the  cavity  of  the  peritonemu  would 
probably  be  taken  care  of  by  a  quick  exudation  of  repara- 
tive lymph,  whereas  an  escape  of  gas  and  fluid  through 
the  gap  of  a  loosened  suture  might  be  confidently  ex- 
pected to  excite  a  peritonitis. 

There  are  few  surgeons  probably  who  would  be  satis- 
fled  to  unite  most  wounds  of  the  bowel  with  a  single 
row  of  sutures.    Hence,  whether  a  through-and-through 
stitch  of  the  bowel  edge  is  eiuployed,  or  one  which  pene- 
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trates  only  through  the  peritoneal  coat,  the  operator 
usually  reinforces  it  by  a  second  row  of  stitches  placed 
as  close  as  possible  to  the  first,  thus  not  inverting  so 
much  as  to  narrow  the  hunen  of  the  bowel.  This  second 
row  of  stitches  are  of  either  the  interrupted  or  the  con- 
tinuous variety,  and  of  either  the  Lembert,  or  the  Halsted, 
or  the  Cashing  type.  Jly  own  preference  is  for  the  Hal- 
sted tyjie,  because  I  believe  it  to  be  more  firiu  and  en- 
during and  because  it  requires  half  as  many  knots  as  the 
Lembert  for  a  given  line  of  repair. 

The  author  is  very  strongly  impressed,  after  much  ex- 
perience, with  the  value  of  the  circular  purse-string  su- 
ture applied  to  the  peritoneal  surface  and  inverting 
such  part  as  it  is  desired  to  close.  A  small  punctured 
wound,  for  example,  oi,  better  still,  the  cut-ojf  end  of  in- 
testine— if  it  be  desired  to  clo.se  it  absolutely,  as  when 
lateral  anastomosis  is  intended — can  be  best  and  quickest 
closed  by  a  nmuing  stitch  about  the  opening,  applied  to 
the  peritoneal  coaUand  tightened  as  the  edge  is  inverted. 
The  writer  first  used  such  a  purse-string  suture  in  1884 
in  experiments  upon  animals,  and  he  has  since  uniformly 
rescrtcd  to  it  in  securing  tubes  in  the  alimentary  canal 
for  drainage  or  irrigation,  or  iu  closing  small  defects. 

Before  speaking  of  the  various  conditions  under  which 
intestinal  surgery  is  demanded,  we  may  well  consider  the 
various  devices,  more  intricate  than  stitching,  which  are 
available  and  which  have  stood  the  test  of  active  surgery 
during  fifteen  years  past. 

Thus,  Jobert  and  Senn  fastened  a  flat  ring  inside  the 
end  of  the  \i])])er  segment  of  the  bowel  by  a  few  stitches 
inserted  at  its  edge,  and  then,  pushing  this  into  the  lower, 
inverted  the  latter  so  that  two  serous_ surfaces  came  to- 
gether. When  these  were  secured  by  a  row  of  stitches 
\initing  the  two 
and  keeping  their 
surfaces  in  con- 
tact (throughout 
a  width  of  one 
inch),  the  upper 
]iart  discharged 
into  the  lower 
without  leakage 
while  union  was 
taking  place. 
Eventually  the  ar- 
tificial ring  was 
s  bed  a  n  d  d  i  s- 
charged  into  the 
bowel. 

This  is  a  practi- 
cal means  of  re- 
jiair  but  lacks  the 
neatness  of  other 
methods,  owing 
to  the  necessary 
dragging  in  of 
some  of  the  mes- 
entery of  the  in- 
verted bowel, 
thus  affording 
chance  of  leakage 
uidess  most  care- 
fully guarded 
against.  More- 
over, it  is  con- 
tended that  an  in- 
tusstisception 
thus  initiated  has 
a  risk  of  progress- 
ing. 

in    the     lateral 
implantation      of 
small     intestine 
into  colon  the  procedure  forms  a  satisfactory  mode  of 
repair. 

Somewhat  after  the  same  idea  is  the  much  admired 
method  of  Maunsell,  by  which  the  two  ends  of  bowel  of 
the  same  calibre  are  united.     In  this  method  four  silk 
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stitches  passed  through  and  through  both  edges  at  four 
equidistaut  points  are  drawn  into  the  bowel  and  out  of 
a  long  slit,  cut  lengthwise,  a  finger's  length  below  the 
end.     By  the  aid  of  these  stitches  both  cut  edges  are 

pulled  out  through 
the  same  cut  and 
quickly  sutured  by 
continuous  {or  in- 
terrujjted)  through- 
and-through  stitch- 
ing. This  allows 
most  jiertect  appo- 
sition. Tliese  su- 
tured ends  are  then 
d  r  o  p  p  c  d  back 
through  the  cut 
into  the  lumen  of 
the  bowel,  and  the 
continuity  of 
the  tube  is 
seen  to  be  es- 
tablished. A 
few  nicely 
ajiplied  su- 
tures are  now 
used  to  close 
the  longitu- 
dinal open- 
ing, and, 
after  careful 
cleansing 
with  salt  so- 
lu  tion,  the 
repair  is  complete. 
The  Connell  stitch 
is  udmiraljly  adapt- 
ed for  end-toend 
union.  The  cut 
edges  arc  placed  in 
contact  by  their 
serous  surfaces.  A 
straight  needle  car- 
ries a  .silk  thiead 
through  both  at  one 
thrust,  and  back  again.  The  knot  is  tied  on  the  inside 
of  the  bowel  and  the  stitch  repeated  round  the  entire 
circumference. 

Discussion  has  not  settled  the  question  of  preference 
as  between  the  "  end-to-end  "  and  the  "  lateral  "  melhods 
of  uniting  divided  intestine.  And  it  seems  probable  that 
occasions  will  always  e.\ist  when  one  method  appears  to 
be  preferable  to  the  othei'. 

Long  experience  has  demonstrated  that  most  sutured 
openings  established  in  the  bowel  tend  to  contract  in 
proportion  to  the  surface  area  held  iu  the  grasp  of  the 
suture  material.  In  all  forms  of  lateral  anastomosis, 
whether  of  stomach,  bowel,  or  gall  bladder,  the  law  of 
cicatricial  stenosis  prevails  strongly.  No  matter  whether 
the  union  has  been  eifected  by  sutures  or  by  metal  but- 
tons, contraction  is  always  sure  to  take  place,  and  in  the 
course  of  a  year  or  a  year  and  a  half  the  ajierture  will,  in 
many  cases,  have  been  reduced  to  half  its  calibre.  This 
does  not  happen  apparently  iu  end-to  end  union,  either 
when  sutures  or  when  buttons  are  used.  It  has  been  ob- 
served to  take  place,  however,  when  one  end  is  implanted 
into  the  .side  of  another  portion.  Therefore,  when  lateral 
anastomosis  is  done,  a  reasonable  allowance  must  be  made 
for  such  shrinkage.  Inasmuch,  therefore,  as  a  one-inch, 
or  at  most,  a  one-and-a-hall'-inch  opening  between  bowels 
is  ample  for  perfect  function,  it  is  necessary  that  the 
operator  should  cut  a  slit  from  two  to  three  inches  in 
length.  Fortunately,  it  is  so  easy  to  suture  the  smooth 
side  of  one  piece  to  another  that  the  extra  length  makes 
little  difference  iu  time  consumed,  if  continuous  suturing 
is  applied. 

As  an  instance  of  the  actual  conditions  tinder  which  the 
operation  of  lateral  anastomosis  is  performed  let  us  sup- 
pose that  a  portion  of  bowel  has  been  cut  away  for  can- 


FiG.  2918.— Interrupted  Suture.    (Lembert.) 


cer.  The  successive  steps  for  remedying  the  defect  thus 
created  would  be,  first,  to  close  the  open  end  of  each 
segment  by  a  purse-string  stitch,  which  is  to  pass  only 
through  the  serous  coat  and  is  to  be  tightened  in  such  a 
manner  as  to  produce  inversion  of  the  edge  of  mucous 
membrane.  A  second  purse-string  stitch  of  black  silk  is 
always  desirable  but  not  entirely  essential.  This  inverts 
the  first  knot  still  further  and  produces  a  nipple-like  emi- 
nence inside  the  bowel.  The  two  closed  ends  are  then  to 
be  cleansed  and  laid  alongside  each  other,  preferably 
pointing  in  opposite  ways.  It  is  now  intended  to  open 
a  long  slit  iu  each,  on  the  side  opposite  its  attached 
mesentery,  but  the  operator  should  first  apply  two  con- 
tinuous lines  of  sutures,  parallel  and  close  to  the  pro- 
posed cut  on  the  siile  farthest  from  him.  Having  first 
passed  iodoform  tapes  through  the  mesentery  above  and 
below  the  operated  parts,  and  having  tightened  tliem 
just  enough  to  hold  the  liquid  contents  of  the  bowel, 
he  now  cuts  the  intestinal  opening  near  the  sutured 
line  and  stitches  both  edges  tlirough  and  through  on 
one  side.  This  has  the  double  advantage  of  .securing 
firmer  fixation  and  arresting  any  bleeding.  The  other 
edge  needs  no  through-aud-through  stitching,  but  the 
two  parallel  rows  of  stitches,  which  are  now  at  the  back 
of  the  cut,  are  continued  round  the  ends  and  on  to  the 
opposite  side.  Thus  a  union  is  secured  which  cannot 
leak  under  eveu  hydrostatic  pressure,  and  whidi  is  in- 
deed subject  to  little  strain  from  within,  owing  to  the 
very  free  transit  of  liquid  contents  through  the  large 
opening  thus  established. 

The  parts  operated  on  are  finally  inspected,  washed 
with  sterile  salt  solution,  freed  from  underlying  gauze 
protective   pads, 
antl  dro]ipcd   back 
fearlessly   into    tlr 
abdominal    cavity 
to  assume  whatev 
position  the  force 
gravit_y    and    their 
surroundings    m 
permit. 

In  adopting  this 
method  the  op- 
erator   has  no 
fear    that    the 
weighty  metal 
button  will 
drag  the  bowel 
into  a  kink,  or, 
in  the  case  of 
the  large  intestine, 
that    fa'cal    matter 
will  choke  the  cal- 
ibre  of    the   canal. 
Nor    is    there    any 
delay    in    the    free 
and  prompt  transit 
of  all  intestinal  con- 
tents. 

The  time  required 
for  the  performance 
of  this  operation  is 
from  twenty  to 
thirty  minutes. 

There   are   times 
when,  in  the  pres- 
ence of  a  perforat- 
ing   idcer    of    the 
bowel,  or  of  a  small 
gangrenous     patch 
such     as     is    often 
found     imder    the 
sharp    edge     of     a 
strangulating    her- 
nial ring,  the  operator   must  choose  between  resection 
of  a  portion  of  the  whole  tube  of  the  bowel,  or  inversion 
of  the  small  defect  by  stitch.     If  the  perforation  is  qtiite 
small,  a  purse  string,  or  two  Lembert  or  Halsted  stitches, 


Fig.  2919. -Interrupted  Suture.     (Halsted.) 
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will  suffice.  But  when,  as  in  the  case  of  a  gangrenous 
area,  the  patcli  to  he  removed  is  larger,  the  stitches  will 
narrow  the  calihre  of  the  bowel  too  much  and  cause  ob- 
struction by  kinking.     It  is  then  that  a  method  of  stitch- 


FiG.  2920.— Lateral  Implantation  Suture.    (.Senn.) 

ing  illustrated  in  Figs.  392'3,  292^,  and  2934,  will  make  a 
perfect  repair  and  will  restore  the  bowel  to  its  amplest 
size.  When  the  operation  is  completed,  the  repaired  part 
resembles  the  elbow-joint  of  a  stovepipe,  and  can  be 
easily  comprehended  by  supposing  a  hole  in  the  crease  at 
the  elbow  of  one's  coat  sleeve.  Now,  if  one  closes  the 
opening  by  stitches,  thus  drawing  the  elbow  to  a  right 
angle,  the  calibre  of  the  sleeve  will  be  shut  tightly ;  but 
if  a  cut  is  made  lengthwise  of  the  sleeve  through  the 
rent,  and  is  extended  up  and  down  where  the  bent  sleeve 
comes  together  and  then  these  cut  edges  are  sewed  to- 
gether as  shown  in  the  illustrations,  tifere  will  be  estab- 
lished, at  the  point  of  bending,  an  opening  of  larger 


Fig.  2921.— Completed  Lateral  Implantation  Suture.     (Senn.) 

diameter  than  that  of  the  inlesliual  canal  itself,  and  all 
contents  will  readily  pass  without  straining  the  stitches 
or  meeting  obstruction. 

In  certain  emergencies,  such  as  impending  perforation 
or  small  surface  gangrene,  or  even  when  perforating  ul- 
cer has  already  penetrated  the  peritoneum,  it  has  been 


proposed  (Chaput)  to  suture  this  defect  against  the  near- 
est adjacent  liowel  and  let  reiiarative  lymph  seal  the  two 
surfaces  together.  Then,  if  leakage  does  occur,  the  fluid 
cannot  escape  into  the  peritoneal  cavity  but  is  thrown 
back  into  the  bowel;  or,  if  the  opposite  wall  gives  way, 
the  fluid  contents  are  discharged  into  the  adjacent  in- 
testinal canal  and  the  small  fistula  between  two  contigu- 
ous bowels  soon  heals.  This  method  of  Chaput  is  well 
worth  keeping  prominently  in  mind  as  an  iiix'ralive  resort 
which  can  be  quickly  done  when  time  is  of  much  impor- 
tance and  numerous  lesions  need  repair.  It  miglit  readily 
be  used  in  gunshot  perforations.  The  margin  of  the 
opening  might  be  speedily  sewed  to  the  nearest  piece  of 
intestine,  thus  avoiding  a  long  resection  and  anastomosis. 
Still  another  plan  would  be  to  resort  to  a  kinking  of  the 
bowel  by  inverting  a  considerable  portion  of  its  surface. 
Among  the  many  devices  for  joining  the  resected  bowel 
by  mechanical  aids  I  shall  describe  but  three  as  compe- 
tent to  meet  the  operative  emergency  successfull}'.     The 
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Fig.  2922.— Suturing  Intestines  in  Apposition  before  Incision.  Lateral 
ana-stomosLs  by  suture  (Abbe).  Suturing  by  two  rows,  before  in- 
cision. 

first,  par  excellence,  is  that  which  is  based  upon  the  em- 
ployment of  the  metal  button  devised  b}-  Dr.  JFurphy, 
of  Chicago,  and  which  has  received  recognition  through- 
out the  surgical  world  for  its  ingenuity  and  etHciency. 
It  serves  certain  purposes  better  than  does  anj'  other 
device.  Thus,  for  e-\ample,  it  can  be  adjusted  very 
quickly  and  the  proper  mode  of  using  it  is  easily  learned. 
It  also  creates  an  ample  opening  between  bowels,  with  a 
narrower  margin  of  adhesion  and  hence  relatively  little 
cicatricial  stenosis  follows  its  use.  It  has  some  disad- 
vantages. Its  weight  has  been  known  to  drag  the  anas- 
tomosed loop  so  as  to  form  a  kink.  Its  hard  edges  have 
frequently  produced  gangrene  of  the  wall  of  the  bowel 
and  temporary  fistida  witli  occasional  discharge  of  the 
button  through  this.  Occasionally  the  button  is  retained 
for  months  iu  the  alimentary  canal,  but  this  seems  to  be 
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liarmless.  Occasionally  the  pasty  coutents  of  the  lower 
bowel  block  the  narrow  ceutral  opening  through  the  stem 
of  the  button  and  create  a  serious  ubsl  ruction  to  the  pas- 
sage of  gas.     Nevertheless,  for  nine  out  of  ten  resections 


Fig.  293.3.— After  a  Three-rnch  Incision  ami  SfwiiiL' tlir  E.ltns. 

of  bowel  the  operator  will  lind  a  Jliirphy  button  the 
most  useful,  indeed  an  almost  indispen.sable,  aid  to  his 
work.  Notably  in  the  operation  for  imiting  the  gall 
bladder  and  intestine  it  has  completely  revolutionized 
the  judgment  of  surgeons  as  to  the  feasibihty  of  estab- 
lishing such  a  fistida  in  cases  needing  permanent  drain- 
age of  bile — cases  in  which  the  common  duet  is  com- 
pletely obstructed.  In  this  the  gall  bladder  can  be  as 
well  anastomosed  to  the  small  intestine  as  to  the  nearest 
])i'esenting  portion  of  the  colon.  The  author  pi-efers  the 
laller. 

The  jVIurpliV  button  consists  of  two  separable  halves 
shajied  like  mushrooms,  the  stem  of  one  fitting  into  the 
other  and  secured  by  a  spring  catch.  These,  when 
joined,  allow  gas  and  liquid  fa'ces  to  pass  through.  One 
iialf  button  has  a  sejiaratc  rim  bearing  against  the  oppos- 
ite one  by  a  spring,  wliich  after  adjustment  confines  the 
two  imprisoned  layers  of  bowel  wliich  have  been  tied 
around  the  stems,  so  that  an  inuncdiate  necrosis  takes 
))lace  within  the  rim.  which  sloughs  away  in  one  week, 
thus  allowing  the  bullon  to  pass  away  free  in  the  intes- 
tinal canal.  jNIeanwhile  natural  lymph  exudate  at  the 
margin  of  |)icssuie  has  seali'd  llie  opposing  peritoneal 
walls  tightly,  and  a  narrow  line  of  union  borders  the 
most  perfect  anastomosis,  with  little  or  no  subsequent 
tondeney  to  contract. 

The  application  of  a  strong  black  silk  purse-string  su- 
ture about  tlie  margin  of  the  opening  in  such  a  manner 
that  the  edges  of  the  wound  will  be  held  in  close  contact 
w  ith  the  stem  of  the  button  is  a  detail  of  some  nicety. 


Too  much  of  the  edge  must  not  be  included,  as  thus 
some  excess  would  squeeze  out  roimd  the  stems  when 
both  halves  are  united,  and  thus  probably  lead  to  foul- 
ing of  the  peritoneum.  Special  care  must  be  exercised 
to  see  that  all  mucous  membrane  of  the  edge  must  come 
inside  the  margin  of  presstire  of  the  rims.  Murphy 
claims  that  no  suturing  outside  the  line  of  pressure  is 
needed  to  secure  protection  again.st  infection  of  the  peri- 
toneum, but  the  author  advi.ses  operators  to  make  care- 
ful inspection  and  apply  an  e.xtra  Halsted  or  Lembert 
stitch  at  any  point  of  apparent  weakness  or  where  tlie 
possibility  of  leakage  is  to  be  feared  when  the  parts  are 
returned  to  the  cavity  of  the  peritoneum.  Indeed  the  ut- 
most vigilance  and  carefulness  arc  called  for  in  intestinal 
surgery  if  the  patient's  life  is  to  be  saved. 

Another  very  useful  device  is  the  bone  bobbin  of  Mayo 
Robsou.  It  serves  perfectly  the  purpose  of  a  frame  over 
which  the  divided  ends  of  the  intestine  may  be  united  by 
sutures.  In  the  earliest  attemiits  to  solve  this  problem 
cylinders  of  dried  ox  trachea  or  of  some  vegetalile  mate- 
rial were  tried,  but  they  were  all  foimd  to  lack  durability 
.and  strength.  Following  the  device  of  Senn's  decalcified 
bone  jjlatcs.  Sir.  Robson  adajited  the  idea  to  a  cylinder 
with  admirable  effect.  The  stiitable-sized  bone  of  an  ox 
is  immersed  for  twenty-four  hours  in  a  ten-per-ceut.  solu- 


Fic  LW4.— Piiii'lit.-.l  Lateral  .AuastDuinsis.     (.\l)be.) 

tion  of  hydrochhiric  acid,  which  completely  decalcifies  it 
so  that  it  may  be  shaped  by  a  pen-knife  to  the  jiroper 
form  of  a  cylinder  an  inch  or  an  inch  and  a  half  long 
with  a  furrow  about  its  centre  into  which  the  sutured 
edges  of  the  bowel  may  sink  and  thus  secure  the  bobbin 
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from  slipping  up  fir  down.  The  ends  of  the  cylinder 
shovdd  taper  slightly,  in  order  to  prevent  necrosis  from 
pressure  against  the  wall  of  the  bowel,  and  the  calibre 


Fig.  292.5 


-Lengthwise    Incision    througli    Gangrenous   Opening  in 
Bowel  and  First  Stitcli.    (.\bbe.) 


of  the  tube  sliould  be  as  large  as  is  consistent  with  the 
retiuired  degree  of  strength,  in  order  to  jjrevent  any 
blockade  of  inte-stinal  contents.     A  brief  immersion  in 


I  ic;.  292(!.— Same.    Progressive  Inversion  by  Stitches. 

soda  solution,  inst  before  the  time  when  the  cylinder  is 
about  to  be  used,  neutralizes  the  remnant  of  acid  in  the 
bone. 

This  bone  cylinder  dissolves  by  natural  digestion  in 
the  intestinal  fluids  in  from  two  to  five  days;  i.e.,  it  re- 


FlG.  3927. 


-Complete    Restoration  of   Canal   bv   Elbow   of   Bowel. 
(Abbe.) 


tains  its  solidity  for  a  .sufficient  length  of  time,  and  then 
disappears  altogether.  In  gastrointestinal  anastomosis 
it  is  digested  a  little  sooner  than  lower  down,  but  re- 
mains firm  and  useful  for  a  sufticient  length  of  time. 
The  continuous  Lembert  or  Cushiug  suture  of  silk  is 


used  to  join  the  serous  edges,  and  to  confine  the  bobbin, 
and  the  anastomosis  can  be  done  ([uiekly. 

Recently  a  device  of  McGraw  has  been  added  to  the 
surgeon's  armamentarium.  The  object  of  this  is  to  do 
away  with  the  necessity  of  making  two  long  incisions  in 
tlie  bowel  at  points  which  are  opposite  to  each  other. 
McGraw's  plan  is  based  upon  the  employment  of  around 
india-rubber  ligature.  2  mm.  in  diameter  and  tapering  at 
the  end  to  such  a  degree  that  it  may  be  threaded  into  a 
large  needle.  The  latter,  when  thus  threaded  with  the 
rubber  ligature,  is  introduced  by  him  through  the  walls 
of  the  intestine  and  out  again  at  two  poiuts,  correspond- 
ing to  the  ends  of  the  pi'oposed  line  of  junction.  The 
rubber  is  drawn  after  the  needle  and, 
through  the  effect  of  stretching,  its 
diameter  then  materially  diminishes, 
but  afterward,  when  the  stretching 
ceases,  the  cord  resumes  its  full  di- 
ameter and  fills  tightly  the  holes 
through  which  it  has  been  passed. 
The  operation  is  completed  by  repeat- 
ing this  puncture  on  the  opposite 
liowel  and  tying  the  elastic  ligature 
tightly.  Thus  the  two  lines  of  pro- 
posed anastomosis  opening  are  tightly 


Fig.  2938.— Murphy 
Button.  Lower 
part  larger,  as 
inodifleil  by  Lil- 
Ilenthal. 


tures,  which  cut  through  in  a  few- 
days  and  are  cast  off  into  the  bowel, 
but  only  after  a  channel  between  the 
two  portions  of  the  intestine  has  been 
completely  established.  Meanwhile 
reparative  lymph  seals  the  opposite  surfaces  of  the  in- 
testinal peritoneum  together  and  no  leakage  occurs  dur- 
ing the  process.  This  is  practically  the  quickest  method 
yet  devised,  and  awaits  further  indorsement  after  a 
fair  trial  by  the  profession.  Thus  far,  the  few  cases  in 
which  it  has  been  used  have  given  exceptionally  fine 
results. 

In  all  work  of  a  surgical  character  upon  the  intestines 
it  is  a  cardinal  principle  that,  whenever  this  is  possible, 
it  should  be  done  outside  the  abdominal  cavity;  that  is, 
when  the  involved  part  is  isolated,  it  must  be  raised  as 
far  as  possible  and  packed  about  with  sterilized  hot 
towels,  or  gauze  pads  (about  six  by  twelve  inches,  each 
with  its  tape  sewed  to  it  hanging  out  of  the  wound  with 
a  clamp  attiiched)  placed  so  as  to  exchide  the  peritoneal 
cavity  from  possible  soiling.  The  atithor  has  long  been 
in  the  habit  of  having  hot  folded  towels,  taken  from  a 
steam  sterilizer  or  wrung  out  of  very  hot  water,  fre- 
quently placed  in  the  epigastrium  during  operation,  and 
he  regards  the  sustaining  and  stimulating  effect  on  the 
solar  plexus  as  of  signal  value,  and  it  in  no  way  interferes 


Fig.  2939.— Buttons  Tied  into  Intestine,  Ready  to  be  Joined. 

with  the  procedure  of  work.  After  the  work  of  reptiir 
has  been  completed  the  parts  are  to  be  rinsed  with  warm 
saline  solution,  the  packing  is  to  be  removed,  and  every 
part  restored  to  its  normal  relations. 

If  the  operator  is  satisfied  with  his  work,  it  is  far  bet- 
ter to  close  the  abdominal  wound  after  drawing  the  omen- 
tum over  the  bowel  than  to  place  a  drain  in  the  cavity 
with  the  view  of  anticipating  possible  leakage;  but  if 
he  has  reason  to  believe  that  leakage  may  occur,  he  had 
best  put  a  rubber  or  glass  drainage  tube  in  the  immediate 
vicinity  of  the  parts  operated  upon,  leaving  it  there, 
however,  for  only  two  or  three  days. 


181 


Intestiues. 
Intestlues. 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


It  is  not  wise  to  appl}'  packing  of  iodoform  gauze  over 
tlie  surface  of  small  intestines,  inasmuch  as  fixation  Ijy 
lymph  and  the  estal)lisliment  of  a  blockade  by  kinking 
are  likely  to  occur.  This  principle  does  not  apply  to  the 
colon,  however,  ujion  which  packing  may  freely  be 
applied. 

The  after-care  of  eases  of  intestinal  surgery  is  impoi-- 
tant  and  includes  light  Huid  diet  for  four  days,  enemata 
e\cry  day,  copious  draughts  of  water  or  nutritious 
broliis.  gentle  calomel  action  (gr.  ^  every  quarter  of  an 
hour  for  six  doses)  on  the  morning  of  the  third  day. 
The  author  lias  made  it  a  rule,  in  these  cases,  never  to 
give  salts  after  calomel — or  indeed  at  any  time  soon 
after  the  operation — for  the  reason  that  no  purgative 
is  so  likely  to  be  repelled  by  the  stomach ;  and  if  a 
reverse  peristaltic  action  is  initiated  in  vomiting,  any 
natural  dowuAvard  peristalsis  which  is  proceeding  in 
the  intestines  will  also  be  reversed  and  the  wholesome 
relief  of  gas  and  intestinal  contents  will  be  abruptly 
arrested. 

The  following  very  brief  review  of  the  operations  on 
intestines  and  maladies  for  which  they  will  be  required 
will  aid  the  reader  to  comprehend  the  whole. 

Knicvotoiiqi,  or  simple  incision  into  the  bowel,  may  be 
needed,  tirst.  to  relieve  accumidated  gas.  confined  by 
stricture,  kink,  volvvilus.  or  hernia;  second,  to  remove 
an  enterolith  or  foreign  body  lield  in  the  intestine  (usu- 
ally by  stricture,  due  to  the  long  detention  in  the 
bowel).  In  such  an  event  a  linear  incision  should  be 
made  in  the  intestine,  just  at  the  upper  part  of  the  for- 
eign body.  The  latter  is  then  worked  back  to  the  open- 
ing and  removed,  after  which  sutures  are  more  safelj" 
applied  than  if  the  cut  were  made  at  the  point  of  strict- 
ure. For  gas  distention  or  fa'cal  accumulation  an  in- 
cision can  generally  be  sewed  up  tightly  after  evacuation. 
The  parts  are  then  rinsed  and  dropped  back  into  the 
abdominal  ca\'ity.  If  relief  is  difficult,  owing  to  arrest 
of  peristalsis,  there  is  little  to  be  hoped  for  from  evacu- 
ating gas,  as  the  paralysis  of  the  intestinal  coats  due  to 
septic  poison  practically  disables  them  from  resuming 
their  function. 

If  a  gangrenous  loop  of  bowel  is  resected  and  the  pa- 
tient's condition  warrants  it.  anastomo.sis  by  Murphy 
button,  thorough  clean.sing  of  the  neighborhood  and  of 
the  pelvis  b.y  pads  wet  with  salt  solution,  will  give  the 
best  results. 

If  the  patient  is  in  bad  condition,  an  artificial  anus  is 
teniporarilj-  established  by  simple  enterotomy. 

Eittcnistdiiiii.  or  jiermauent  drainage  of  the  small  intes- 
tine, is  a  most  luidesirable  procedure.  A  lateral  anasto- 
mosis with  a  neighboring  coil,  or  .with  the  cohjn,  should 
be  prefen-cd  if  the  malignant  growth,  for  example,  can- 
not be  removed  safely  and  one  must  simply  circumvent 
the  obstruction.  Simple  suture  may  be  ample  for  small 
ulcers,  stab  wounds,  or  perforations,  but  for  larger  \\\- 
cers  one  may  be  obliged  to  do  the  elliow  sviture,  de- 
scribed above,  or  stitch  the  rent  to  a  neighboring  sotmd 
bowel  surface,  or  use  a  button  anastomosis. 

In  tyiihoid  ]ierforating  ulcer  the  author  has  tried  a 
variety  of  operati\e  metliods,  and  is  disposed  to  advise 
pulling  a  small  button  into  the  fistula  and  anastomosing 
it  to  a  near-by  part  of  the  caput  coli  or  ascending  colon. 
TJiis  advice  is  given,  first,  because  the  idcer  is  generally 
located  within  a  foot  or  a  foot  and  a  half  of  tie  ileo-csecal 
valve,  and  consequently  no  serious  amor.rt  'ii  intestine 
would  !)(■  put  out  of  conunissiou.  In  the  next  place, 
there  would  be  easy  and  certain  discharge  of  gas  and  in- 
testinal contents  into  the  colon.  Third,  it  leaves  the 
operator  the  greatest  liberty  to  wash  out  the  abdominal 
cavity  thoroughly  with  salt  .solution  and  close  it  by 
strapping  withovit  sutures,  after  drawing  the  omentum 
well  down  over  the  intestines  and  laying  iodoform  gauze 
between  the  edges  of  the  wound  and  njiou  the  omentum. 
A  pelvic  drainage  tnljc  is  advisable  but  not  always  essen- 
tial. Avoidance  of  abdominal  wall  sutures  diminishes 
the  likelihood  of  secondary  infection  cultures  around  the 
au.emic  areas  held  tiyhlly  by  the  suture,  at  which  points, 
in  the  author's e.xpeiience,  sejj.sis  is  apt  to  reoriginate. 


Aiuistoiihms. — "End-to-end"  or  "lateral"  will  be  re- 
quired when  resection  has  to  be  done:  first,  to  remove  a 
malignant  or  non-malignant  stricture;  second,  to  circum- 
vent an  inoperable  stricture;  third,  after  resection  for 
gangrene,  for  laceration,  or  f(U'  large  perforations. 

R'bei-I  A/ibe. 

INTESTINES,  HISTOLOGY  OF.— The  layers  reeog 
nized  in  a  typical  section  of  the  iutestiual  tract  (see  Fig. 
2934)  are  as  follows,  named  from  within  outwar<l: 

Mucosa  (Mucous  Membrane). 
Epithelium. 
Tunica  Propria. 
Muscularis  JMucosa-. 

Submucosa. 

Muscularis. 

Circular  Layer, 
Longitudinal  Layer. 

Serosa. 

Sub.serosa. 
Endothclivun. 

The  epithdiinii  liuing  the  intestinal  tract  and  its  glands 
and  covering  its  villi  and  valves  is  derived  from  tlie  en- 
toderm, or  inner  germ  layer.  It  is  the  only  portion  so 
derived,  the  much  more  conspicuous  remaining  layers 
arising  from  the  mesoderm. 

The  epithelium  consists  throughout  the  intestiues  of  a 
siugle  layer  of  columnar  cells.  They  have  distinct  cell 
walls,  and  on  their  free  extremities  a  thickened  end-plate, 
with  fine  striations  parallel  with  the  long  axis  of  the  cell. 
In  sections  the  end-plates  appear  to  be  continuous  from 
cell  to  cell,  forming  a  cutictdar  border,  varying  in  ])roni- 
inence  in  ditt'ereut  sections.  It  is  lacking  in  the  glands 
and  crypts.     There  are  no  i-ilia. 

The  roimded  nucleus  of  the  epithelial  cell  is  placed 
nearer  the  deeper  than  the  superficial  end  of  the  cell  and 
divides  the  jirotoplasm  into  supraniiclear  and  iufra- 
luiclear  jiortions.  These  dilfer  geatly  in  function,  and  at 
times  differ  greatly  in  appearance.  Cell  division  (mitosis) 
occurs  only  in  the  deeper  portions  of  the  eiypts,  and  the 
cells  here  formed  move  to  the  more  sujierficial  regions 
and  up  on  to  the  villi,  so  that  lips  of  the  villi  bear  the 
oldest  cells. 

Mucus  apiiears  in  the  supianuclear  portions  of  the 
epithelial  cells — probablj'  it  may  appear  in  any — in  the 
form  of  small  vacuoles,  which  increase  in  size  or  fuse. 
Further  increa.se  of  the  mucus  causes  the  cell  to  bulge 
laterallj'  at  the  expense  of  its  neighbors,  and  gives  it  its 
characteristic  shape  and  name — "goblet  cell."  The  pro- 
toplasm and  nucleus  are  pu.shed  down  and  the  nucleus 
becomes  tlattened  or  triangular.  The  free  border  of  the 
cell  bulges  into  the  himenof  the  gland  or  of  the  intestine, 
and  finally  jierforates  thnuigh  a  well-defined,  circular 
opening.  The  cell  then  sluiuks  into  a  narrow,  deejily 
stained,  rod-like  structure,  and  probably  at  last  resumes 
its  original  appearance.  The  goblet  cells  are  easily  recog- 
nized by  their  shape  and  by  tlieii'  staining,  as  the  mucus 
generally  takes  a  color  dilfei'ent  from  tliat  of  the  ju-o- 
toplasm,  the  color  tlitt'ering  Avith  dilferent  stains.  The 
number  of  golilet  cells  ditt'ers  in  different  parts  of  the  in- 
testine and  varies  with  the  stage  of  digestion. 

Leucocytes  are  often  observed  between  the  epitlielial 
cells.  They  are  recognized  by  the  smaller  size  and 
deeper  staining  of  the  nucleus conqmred  witli  that  of  the 
epithelial  cell.  The  nucleus  is  usually  surrouudeil  by  a 
pale  halo,  representing  the  protoplasm.  According  to 
Stohr  they  are  in  the  act  of  wandering  into  the  lumen  of 
the  intestine. 

The  intestinal  glands  or  crypts  of  Lieberkidui  arc  found 
in  all  parts  of  tJie  intestine.  They  are  simple  tubular 
glands,  seldom  branching.  The_v  extend  nearly  down  to 
the  muscularis  mucosa?.  Goblet  cells  are  present  excejit 
in  the  extreme  fundi.  Evidences  of  cell  division  are  pres 
cut,  as  hasalready  been  said,  in  their  deeper  portions,  and 
where  it  occurs  the  nuclei  move  nearer  to  the  exposed 
ends  of  the  cells  and  out  of  the  row  formed  by  the  other 
nuclei.  The_y  differ  but  slightly  in  different  regions  of 
the  intestines. 
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Boupath  the  epithelium  there  is  a  liusenient  membrane, 
upon  which  the  cells  rest.  Opinions  as  to  its  structure 
and  significance  differ. 

T]i(^ iuiika  propria  throughout  the  intestines  consists 


Mils  — 


Tig.  2930.— Small  Intpstine.  Longitudinal  Section  of  Wall  of  Hunian  Jejunum,  showing 
One  of  the  ValvulaeConnivent.es.  (From  author's  own  dranins.)  Ti.  Villi;  (/(.glands 
or  crypts  of  Lieherkiihn ;  Sm ,  submucosa ;  C  M,  circular  muscle  layer ;  L  M,  longitudi- 
nal muscle  layer ;  St%  serosa. 


of  t.ypical  reticular  tissue  containing  lymph  cells.  IMall 
describes  thi'ee  kinds  of  libres  found  in  the  various  forms 
of  connective  tissue— white,  librillated  fibres,  yellow 
clastic  tibi-es,  and  reticulum  fibres.  He  shows  that  the 
mucous  membi-ane  of  the  intestine  contains  none  of  the 
elastic  structures,  and  but  few  of  the  white  fibrils.  The 
reticulum  is,  however,  unusually  well  developed.  In 
the  tunica  ju-opria  are  found  numerous  capillaries,  some 
of  who.se  branches  make  networks  about  the  glands  and 
in  the  villi;  lymph  spaces,  and  smooth  muscle  fibres  de- 
rived from  the  nuiscularis  mucosa'.  There  are  also  nu- 
merous leucocytes,  particularly  lymphocytes.  The.se  are 
in  some  places  collected  into  masses,  forming  the  Peyer's 
patches  and  solitary  nodules,  presenth'  to  be  described. 

The  niunoiliiris  mucofKe  consists  of  a  delicate  sheath  of 
non-striated  muscle  fibres,  lying  between  the  tunica  pro- 
pria and  the  submucosa.  The  filires  are  arranged  in  two 
layers  like  those  of  the  musc\ilaris  proper — an  inner  cir- 
■ctilar  and  an  outer  longitudinal.  Filjres  branch  off  from 
the  muscularis  mucosa;  and  run  up  between  the  glands 
and  into  the  villi.  The  function  of  this  layer  is  to  com- 
press the  mucous  membrane  and  thus  aid  the  passage  of 
fluids  through  it. 

Tlie  suhiiiucosa  is  a  wide  layer  of  loose  areolar  connec- 
tive tissue.  The  elastic  network  is  fairly  well  developed. 
The  layer  contains  numerous  blood-vessels,  and  through 
it  must  also  pass  nerve  fibres  and  lymphatics.  Fat  cells 
are  often  observed. 

The  muscuhnis  is  composed  of  involuntary  or  smooth 
fibres  arranged  in  two  compact  sheets  or  layers.  The  in- 
ner layer  has  its  fibres  an-angcd  circularly  about  the  lu- 
men of  thi'  intestine.  The  outer  layer  is  composed  of 
fibi'es  running  longitudinally.  The  i)roportionate  thick- 
ness of  the  two  layers  varies  but  little.  The  cii'cular 
•sheath  is  much  the  thicker,  as  the  drawings  illustrating 
this  article  show.  The  arrangement  of  the  muscular 
layers  is  essentially  alike  througliout  the  intestine.  It  is 
•evident  that  by  observing  the  direction  of  the  fibres  we 
can  always  tell  the  direction  in  whicli  a  given  section  was 
■cut.  Thus  a  section  parallel  to  the  long  axis  of  the  in- 
testine always  cuts  the  filn-cs  of  the  outer  layer  of  mus- 
cles longitudinally  and  those  of  the  inner  layer  across. 
A  section  cut  aci'oss  the  lumen  of  the  intestinal  tube 
always  shows  an  inner  layer  of  muscle  fibres  cut  longitu- 
dinally and  an  outer  layer  cut  across. 

The  serosa  is  the  outermost  layer.  In  consists  of  a  thin 
sheet  of  connective  tissue,  the  subserosa,  separating  the 
peritoneal  endothelium  from  the  outer  mu.scular  layer. 
The  peritoneal  endothelium  consists  of  a  single  layer  of 
greatly  flattened  cells,  so  thin  that  in  cross  sections  under 


ordinary  poweis  of  the  microscope  they  appear  like  slen- 
der lines  in  which  the  nuclei  are  bulging  dots.  In  cross 
sections  it  -svill  be  seen  that  where  the  intestinal  tube  is 
attached  to  the  mesentery,  the  peritoneal  later  is  continued 
over  on  to  the  latter,  while  the  subse- 
rous connective  tissue  is  thickened 
and  continuous  with  the  connective 
tissue  of  the  mesentery  and  with  the 
adventitia  of  the  vessels  entering  and 
leaving  the  intestine  at  this  point. 
The  peritoneal  endothelium  is  of 
course  lacking  over  portions  of  the 
intestinal  tube,  ■svhere  the  latter  is  at- 
tached directly  to  the  abdominal 
wall,  without  mesentery,  as  in  the 
ascending  and  descending  colon,  the 
duodenum  and  the  rectum. 

The  Sm.\i.l  Intestine. — This  part 
of  the  alimentary  canal  is  character- 
ized by  the  presence  of  villi.  These 
are  found  nowhere  else  in  the  intes- 
tinal tract. 

Villi  are  finger-like  pi-ojections  of 
the  mucous  membrane  into  the  lumen 
of  the  intestine,  involving  the  epi- 
thclimn  and  tunica  pi'opria  (see  Figs. 
2yaO,  29:33,  and  2931).  They  are 
about  a  millimetre  high.  The  inner 
surface  of  the  intestinal  canal  is  thickly  studded  ■«'ith 
them  all  tlie  way  from  the  pylorus  to  the  ileo-cfecal 
valve.  The}'  are  so  numei'ous  tliat  hardened  specimens 
have  the  appearance  of  velvet.     Their  number  has  been 
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Fio.  3931.— Villus  from  Small  Intestine  of  Java  Jfonkey,  showing 
Dilated  Central  t.vinpli  Space  iLsp).  (From  author's  own  draw- 
ing.) Cu.  Cuticuiar  bin. Ii-r  of  epithelial  cells;  N  c.  nucleus  of  epi- 
thelial cell;  I/.  ]vni|>liiicvics;  T A  tunica  propria;  3f. nuicous  cells; 
Ves,  blood-vessel ;  Mtis,  smooth  muscle  fibres ;  L  sp,  central  lymph 
space. 
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estimated  at  four  millions.     Obviously,  b_v  their  means 
the  absorbing  surface  is  enormously  increased. 

The  villus  is  covered  with  epithelium  continuous  with 
the  general  epithelium  of  the  intestine.     In  the  cells  fat 
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Fig.  2032.— Portions  of  Villi  from  Cat's  Intestine,  showing  Stages  of 
Absorption.  (From  iiutlior'sown  drawings. i  I.,  Earliprstafrp.  II., 
Later  stage.  As.  Absoriu'rl  inali'ihil  uccupyini;  thf  Hnfl  of  tlir  villus 
in  tbe  fonn  of  spl]l-rule^  ;  .Is  c,  thi'  saiiic,  .«(upviii(.'  llif  injiiT  ends 
of  epithelial  cells  not  yet  entirely  destroyed ;  L,  Ivniphoeytes ;  cp, 
epithelium.  (The  spherules  are  here  exaggeiated'  in  prominence. 
In  the  specimen  they  were  but  faintly  colored.) 

droplets  are  often  recognized.  Goblet  cells  aie  numerous 
and  leucocytes  are  seen  wandering  through  between  the 
cells.  They  are  especially  numerous  during  digestion. 
The  mass  of  the  villus  is  made  up  of  reticular  connective 
tissue  continuous  with  that  of  the  tunica  pi-opria.  The 
centre  is  occuiiied  by  a  lymph  space  or  lacteal,  lined  by 
exceedingly  delicate  endothelium.  There  are  occasion- 
ally two  intercommunicating  lymph  spaces.  In  the 
space  between  tlie  lacteal  and  the  epithelium,  covering 
the  villus,  lie  a  few  smooth  muscle  fibres  derived  from 
the  muscularis  mucosie,  and  numei-ous  capillaries.  The 
muscle  tibi-cs  are  disposed  in  a  direction  in  the  main 
parallel  to  the  long  axis  of  the  villus.  By  their  contrac- 
tion the  villus  is  compressed  and  th(!  central  lympli  space 
emptied  of  its  absorbed  lymph.  Re-e.\i)ansion  of  the 
villus  so  contiacted  is  accomplished  by  the  cajullaries, 
which  when  distended  cause  an  erection  of  the  villus  to 
its  original  proportions.  The  capillaries  form  a  dense 
network  immediately  beneath  the  epithelium.  The  blood 
entering  the  villus  and  leaving  it,  occupies  larger  vessels 
more  deeply  situated. 
Favorable  sections  of  the  small  intestine  often  show 


the  reticular  tissue  forming  the  axis  of  the  villus  to  be 
sepai-ated  from  the  epithelium,  especially  near  its  tip,  by 
a  considerable  space.  This  has  ordinarily  been  considered 
an  artefact,  and  is  .so  labelled  in  one  of  our  best  text-books 
of  histology.  Careful  inspection,  however,  shows  that 
the  space  is  occupied  by  faintly  stained  circles  or  spher- 
ules resembling  a  section  of  foam.  Moreover,  the  infi'a- 
nuclear  portions  of  the  epithelial  cells  are  pooih'  marked 
or  missing,  while  the  reticular  tissue  is  sharply  outlined 
as  if  the  basement  membrane  had  pulled  awav  with  it. 
According  to  Jlingazzini.  these  appearances  are  due  to 
the  absorption  of  foml  material  by  the  epithelial  cells. 
Such  material  is  stored  in  the  intranuclear  portions  of 
the  cells  in  the  form  of  spherules,  which  ultimately  cause 
that  end  of  the  cell  to  break  down,  leaving  a  space  ,inst 
beneath  the  epithelium  filleil  with  the  spherules.  For  a 
time  cell  outlines  ai'e  preserved,  and  in  favoi'able  speci- 
mens are  not  ditticult  to  see  (Fig.  2932,  I). 

The  villi,  then,  aie  decidedly  complicated  structures. 
Their  presence  enables  us  to  i-ecognize  at  once  a  speci- 
men of  the  small  intestine  when  .seen  in  section,  and  to 
distinguish  it  from  other  parts  of  the  bowel. 

The  different  portions  of  the  small  intestine — the  duo- 
dentim,  jejunum,  and  ileum — differ  histologically  fi'om 
one  another  only  in  detail. 

The  tl  node  lilt  m  is  chai'acterized  b_v  the  presence,  along 
with  the  .simple  crypts,  of  Bniiiiier's  ylnndK.  These,  in 
marked  distinction  Irom  the  simple  intestinal  ciypts,  ai'e 
situated  chielly  below  the  muscularis  mucosa'  in  the  sub- 
mueosa,  from  which  the  ducts  lead  up  through  the 
tunica  propria  to  empty  into  the  cryjits  or  at  the  bases 
of  the  villi.  The  glands  are  of  the  branched,  alveolar 
t3'pe.  Their  cells  closely  resemble  those  of  the  pyloric 
glands  of  the  stomach.  Moi'eover,  as  they  show  certain 
changes  during  digestion,  it  is  probable  that  they  seci'cte 
a  digestive  fluid.  Their  appearance  is  shown  in  Fig. 
3933.     They  are  most  numerous  in  the  upper  portion  of 
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Fic.  39:B.— Portion  of  Wall  of  Cat's  Duodenum.  (From  author's  own 
di'awing.)  Vi,  Villus;  ep,  epithelium:  T  P^  tunica  propria;  C, 
crypt:  MM,  muscularis  mucossp;  B,  Bruuner's  glands;  ^'»i,  sub- 
mucosa :  C  31,  circular  muscle  layer. 

the  duodenum.     This  part  of  the  intestine  is  further  char- 
acterized by  the  shortness  of  its  villi  and  by  the  presence, 
in  its  lower  part,  of  valvulae  couniventes,  more  charac 
teristic  of  the  jejunum. 
At  the  upper  end  of  the  duodenum  a  few  gastric  pits, 


184 


REFERENCE  HANDBOOK  OP  THE  MEDICAL  SCIENCES. 


Iiitetitlues. 
Intestines. 


)ike  those  of  tlic  pylorus,  are  found,  while  iii  the  same 
region  the  crypts  are  poorly  developed.  lu  other  words, 
the  change  from  pylorus  to  duodenum  is  not,  so  tar  as 
the  mucous  membrane  is  concerned,  abrupt. 

The  jejunum  and  ileum  present  no  striking  diflfcrences 
from  one  another.     We  may  sii_y,  however,  that  in  the 
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Fig.  2934.— Large  Intestine  of  rat.  (From  author's  own  drawing.) 
fip,  Epithelium;  T  P,  tunica  propria:  C,  crypts  of  Lieberlitihn ; 
31  3/,  TMUsruI:ui.s  mucosa?;  Sm,  sut)mueosa;  (.' 3i,  circular  muscle 
layer;  L  M,  Imiiiitudinal  muscle  layer;  Se,  serosa;  J.ie  jr,  ganglion 
of  Auerbach's  plexus. 

case  of  each,  peculiar  structures  may  dominate  the  histo- 
logical picture,  viz.,  the  valvula?  conniventes  in  the  je- 
junum, and  the  Peyer's  patches  in  the  ileum.  Valiuhv 
connirentes  or  plica'  circulares  are  folds  involving  the 
mucous  membrane  and  the  submucosa.  and  partly  sur- 
rounding the  lumen  of  the  intestine  (see  Fig.  2980).  They 
make,  as  it  were  crescentic  shelves.  They  are  especially 
numerous  iu  the  lower  duodenum  and  jejunum.  The 
patches  of  Peyer  will  be  discussed  below.  The  villi  of 
the  jejunum  are  longer  than  in  the  duodenum,  while  in 
the  ileum  they  are  longest  of  all,  and  tend  to  be  club- 
shaped.  Toward  the  lower  end  of  the  small  intestine 
they  again  decrease  in  length. 

The  L-\rge  I.stestixe. — The  large  intestine  is  charac- 
terized histologically  by  the  absence  of  villi.  The  crypts 
are  about  twice  as  deep  as  in  the  small  intestine,  and  are 
straighter  and  more  numerous  and  crowded.  Their  epi- 
thelium is  thickly  studded  with  goblet  cells,  especially 
near  their  mouths,  much  more  so  than  in  the  small  intes- 
tine. According  to  Stiihr,  this  is  due  to  the  fact  that  the 
movements  of  tlie  epithelium  from  the  depths  of  the 
glands,  where  active  prolifci-ation  takes  place  in  the  cells, 
are  slower  than  in  the  small  intestine  where  the  new  cells 
have  to  travel  clear  to  the  tops  of  the  villi.  As  the  dis- 
tance to  be  travelled  is  less  than  in  the  small  intestine, 
the  goblet  cells  have  more  time  to  develop  and  appear 
thicker  and  more  numerous.     The  tunica  propria,  owing 


to  the  greater  number  of  crypts,  is  less  extensive  than  in 
the  small  intestine.  It  contains  muscle  fibres.  The  mus- 
cularis  mucosa?  and  the  submucosa  are  similar  to  the  same 
structures  in  the  small  intestine.  The  longitudinal  mus- 
cle fibres,  e.Kcept  in  the  rectum  and  appeudi.x,  are  strength- 
ened in  three  places  iu  the  circumference  into  flattened 
longit\idinal  bands — posterior,  anterior,  and  inferior.  As 
these  are  somewhat  contracted  the  large  intestine  pre- 
sents the  familiar  sacculated  appearance,  due  to  the 
puckering  of  the  intervening  thinner  parts  of  the  wall. 
The  seious  layer  is  exactly  like  that  of  the  small  intestine 
in  structure.  In  the  ascending  and  descending  colon 
there  is  no  peritoneal  epithelium  on  the  posterior  aspect. 
Tlie  serous  coat  of  the  colon  is,  here  and  there,  prolonged 
into  little  pedunculated  tabs,  filled  with  fat  and  called 
"appendices  epiploic;e." 

The  ecruiifonn  (tppeiuU.v  has  a  structure  essentially  like 
that  of  the  large  intestine.  It  has  the  same  arrangement 
of  serous  and  muscular  layers.  The  mucous  membrane 
surrounding  the  relatively  small  lumen  is  thrown  into 
folds,  as  is  shown  in  Fig,  293.5.  The  mucous  membrane 
has,  like  other  parts  of  the  large  intestine,  abundant 
crypts,  but  no  villi.  The  most  marked  feature  is  the 
large  number  of  lymphoid  nodules.  These  are  so  numer- 
ous that  the  appendix  might  appropriately  be  described 
as  a  Peyer's  patch.  The  bearing  of  this  on  typhoid  fever 
and  appendicitis  is  obvious  and  is  not  always  appreciated 
by  clinicians. 

In  many  individuals  the  lumen  of  the  appendix  is  found 
to  be  obliterated.  The  mucous  memljraue  has  almost  or 
entirely  disappeared,  and  is  leplaced  by  fat,  the  centre  of 
tjie  organ  being  occupied  by  a  cord  of  connective  tissue. 
Zuckerkandl  found  this  condition  in  nearly  a  foiirth  of 
the  cases  examined.  Though  it  would  be  natural  to  at- 
tribute it  to  senile  degenerative  changes  or  to  slight  or 
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Fig.  293.*i.  —  Vermiform  .\ppenflix.  Human.  fFrnm  author's  own 
drawing.)  i  3/.  Longitmllniil  iniisi-h' layer;  C  3/.  circular  muscle 
layer;  i  JV,  germ  centre  <.f  iyin|ili  n."tMU- ;  *j',  epithelium  :  r,  crypts 
of  Lieberkiihn  ;  S/n,  subuiuccfsa  ;  3/  3i,  niuscularis  mucosae. 

forgotten  attacks  of  appendicitis,  both  Zuckerkandl  and 
Ribbert  consider  it  to  lie  a  norniiil  process  taking  place 
in  an  organ  that  has  become  functionless. 

At  the  ileo-ca?cal  valve,  where  the  ca>cum  begins  and 
the  ileum  ends,  there  is  a  somewhat  complicated  arrange- 
ment of  the  mucous  membrane.     Even  above  the  ileum 
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tlie  villi  are  short  and  their  bases  tend  to  fuse  into  a 
lioneycoiiib  structure.  Tliis  persists  for  a  short  distance 
on  tlie  ca'cal  side  of  the  valve,  togetlier  with  a  few  villi. 

Liiiiiph'iiO  tissue  is  found  in  the  tunica  propria  of  all 
parts  of  the  intestine.  It  consists  of  small  masses,  called 
follicles  or  nodules,  like  those  found  in  the  peripheral 
parts  of  the  Ivinphatic  glands  (see  article  Conneetire  Tis- 
t)<ie).  In  the  duodenum,  jejuuuin,  and  upper  ileum  they 
are  relatively  scarce.  In  the  lower  ileum  they  are  present 
in  the  form  of  Peyer's  piiU-hs.  These  are  aggregations 
of  lymjih  nodules.  They  are  from  one-half  to  two  inches 
long  by  half  as  wide.  "They  are  longitudinally  jjlaced, 
on  the  part  of  the  intestine  away  from  its  mesenteric  at- 
tachment. The  patches  onliuarily  number  about  twenty 
to  thirtv.     In  old  age  they  are  prc'me  to  undergo  atrophy. 

Each"  Fever's  patch  coiisists  of  from  ten  to  si.xty  nod- 
ules. In  each  nodule  a  germ  centre  may  be  recognized 
by  the  fact  that  here  the  nuclei  are  less  crowded  anil  take 
the  basic  stain  more  faintly.  Evidences  of  karyokinesis 
are  here  found.  The  nodules  are  described  as  "  breeding- 
places  "  for  lymphoid  cells,  and  it  is  in  the  germ  centres 
that  active  cell  division  occurs.  The  young  lymphocytes 
so  formed  either'jiass  into  the  surrounding  lymph  vessels 
or,  according  to  Stohr,  wander  thnuigh  the  epithelium, 
into  the  lumen  of  the  intestine.  The  nodules  may  run 
together  into  a  mass  of  lymijhoid  tissue.  As  elsewhere 
in  the  intestine,  the  lymphoid  tissue  of  the  Peyer's  patch 
lies  primarily  in  the  tunica  propria,  but  it  encroaches  on 
the  submucosa,  reaching  nearly  down  to  the  circular 
muscle  layer.  The  muscularis  niucosie  in  such  cases  is 
interrupted.  Villi  are  connnonly  lacking  over  the  nod- 
ules: or  the  lymphoid  tissue  cau.ses  the  villi  to  bulge,  as 
it  were;  and  "consequently  at  such  points  this  tissue  pro- 
jects into  the  lumen  of  "the  gut  (see  Fig.  2936).  Over 
such  projecting  nodules  the  epithelium  contains  an  un- 
usual nund>er  of  leucocytes. 

In  tlie  large  intestine,  particularly  in  the  appendix,  as 
already  slated,  solitary  follicles  or  nodules  are  very  nu- 


merous and  usually  have  germ  centres.  Over  them  the 
crypts  are  rudimentary  or  wanting.  The  nodules  gener- 
ally break  through  the  muscularis  mucosa;  and  lie  partly 
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Flo.  29:i(!.  — Purt  of  a  Peyer's  Patrti  from  fat's  Intestine.  (From  author's  own 
dniwini.'.)  Fi,  Villus;  cjj.  epittieliuin  ;  C,  nypt  of  I^ielierliiilin ;  Sm,  submucosa ; 
C  M.  clrcutar  muscle  layer ;  L  3/,  tuugitudiual  muscle  layer ;  Se,  serosa ;  1,  N, 
germ  centre  of  lymph  nodule. 
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Fig.  2937.— Diagrammatic  Cross  Section  of  the  Small  Intestine  of  the 
Human  Being.  (From  Bohm  and  Davidoff.)  a.  Epithelium  of  the 
villus:  (),  vein,  and  c,  artery  of  the  villus;  (J.  intes- 
tinal gland;  e.  base  of  the  villus; /,  artery ;  o,  vein; 
h,  central  chylous  radicle  of  the  villus ;  i,  chylous 
vessel :,?,  tunica  propiia;  /..  niusculai'is  mucosie;   I, 

•—    cp  submucosa;    m,  ple.\us  of  lyinpluitic  vessels;  »,  cir- 

cular muscular  layer;  rt,  plexus  of  lymphatic  ves- 
sels ;  p,  longitudinal  muscular  layer  and  serosa. 


in  the  submucosa.  In  man  the  solitary  nod- 
ules make  but  slight  depressions  in  the 
general  level  of  the  mucous  membrane,  but 
in  some  animals  the}'  lie  at  the  bottom  of 
deep  depressions.  Over  the  tops  of  the  nod- 
ules the  epithelium  may  apjjear  to  lose  its 
basement  membrane  so  that  the  cells  are  in 
closer  relation  to  the  reticular  tissue. 

Blood-vessels. — Arteries  enter  the  intestinal 
wall  at  its  mesenteric  attachment.  The  larger 
branches  lie  in  the  submucosa.  The  tnuscu- 
lar  and  serous  layers  are  supplied  by  the 
vessels  in  the  submucosa  and  by  branches 
from  the  main  arteries  as  the}'  pass  through 
the  muscular  layers.  From  the  submucosa 
numerous  small  branches  pass  through  the 
mu-scularis  mucos;e  and  feed  an  abundant 
network  of  capillaries  lying  below  and  about 
the  glands  and  bring  to  them  the  materials 
from  which  their  secretions  are  elaborated. 
Small  branches  also  enter  the  villi.  These 
enter  the  villus  from  below,  lying  near  its 
centre,  and  give  off  numerous  capillaries 
which  make  an  abundant  anastomosing  net- 
work just  under  the  epithelium.  They  di-ain 
into  small  venules  which  like  the  arterioles 
lie  near  the  central  axis,  and  tinallv  lead  into 
the  venous  plexus  in  the  tunica  propria. 
The  larger  veins  run  along  with  the  arteries. 
The  lymph  nodules  are  surrouniled  by  a  tine 
network  of  capillaiies  from  wliich  branches 
enter  the  nodules.  Tlie  centres  of  the  latter, 
however,  are  often  bloodless. 
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The  Ijiuiphdtiai  of  the  intestine  •will  be  dcsciilied  in  de- 
tail in  the  article  Lyinphntie  System.  In  oi'diuaiy  liis- 
tological  sections  we  see,  in  favorable  cases,  the  Ij'mph 
spac'e  in  the  centre  of  the  villus,  anil  the  evidences  of 
absorption  already  described. 
Further  than  this  the  only  fac- 
tors which  the  lymph  channels 
introduce  into  the  histological 
picture  of  ordinary  specimens  is 
the  occasional  section  of  a  lymph 
space  in  the  submucosii  and  pe- 
culiar appearances  in  the  mus- 
cular layers  where  a  lymphatic 
passes  through  them.  This  ap- 
)icaiance  is  indicated  in  Fig. 
2il34.  It  is  due  to  the  fact  that 
tlie  muscle  fibres  are  pushed  a 
little  aside  by  the  vessel  passing 
between  them  and  tlie  direction 
of  section  of  these  fibres  is  thus 
changed. 

Serees. — The  intestine  is  sup- 
]ili('d  from  the  abdominal  sym- 
patlietic  systenr  by  non-niedul- 
latrd  filires  which  enter  at  the 
mesenteric  attachment.  In  the 
wall  of  the  gut  are  situated  two 
nervo\is    ple.xnses.      These    are 

the  plexus  of  Auerbach  or  plexus  myenterieus,  and  the 
plexus  of  Meissuer.  They  communicate  with  the  entering 
fibrils  from  the  sympathetic.  The  jilexusof  Auerbach  is 
between  the  two  muscle  layers  (see  Fig.  ".2934).  Numerous 
_gaDglia  consisting  of  collections  of  large  multipolar 
nerve  cells  are  united  by  bundles  of  nou-medullated 
nerve  fibres  into  a  conspicuous  network.  There  are  a  few 
meduUated  fibres.  If  we  macerate  and  .strip  the  muscle 
layers  from  the  submueosa.  and  stain  them  by  the  gold 
process,  we  get  the  beautiful  picture  shown  in  Fig.  2938. 
In  sections  stained  by  any  of  the  ordinary  methods  the 
ganglia  may  be  easily  found  (Fig.  2939).  The  cells  are 
characteristically  large.  iiTegular  in  shape,  with  deeply 
stained  p-otoplasm  and  no  cell  wall.  The  nuclei  are 
large,  round  or  oval,  vesicular  in  staining  and  have  usu- 
ally single,  large  nucleoli.  The  cells  have  dendrites 
which  branch  and  ramify  in  the  ganglia  and  extend  even 
Into  the  nerve  bundles.  Their  axons  form  the  bimdles 
•of  non-medullated  fibres  uniting  the  ganglia,  extending 


forms  a  network  like  that  of  the  plexus  of  Auerbach, 
but  much  more  delicate.  It  lies  in  the  muscularis  muco- 
sse.  It  anastomoses  freelv  with  the  plexus  of  Auerbach, 
and    non-medullated   fibres    pass    into    the    muscvdaris 
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Fi«.  29:i!>.— Group  of  Ganglion  Celts  of  .Aiierbaob's  Plexus  in  Human  Small 
author's  own  drawmg.)  G  C,  Gaugliou  fell ;  C  .V,  circular  muscle  layer; 
muscle  layer. 


Intestine.     (From 
L  M,  longitudinal 


mucosa?,  into  the  tunica  propri 
gland  cells  of  the  e]'itheliuin. 


and  probably  to  the 
]!ii!jjh  v.  Lamihce. 


See    Colitis ; 


Via.  Snas.-Auerbach's    Plexus    tioui  Small  Intestine  of  Rabbit.    Chloride-ol-gold  prepara 
tion.     ( From  author's  own  drawing.) 


into  the  muscular  layers,  repeatedly  dividing  and  branch- 
ing there  and  finally  ending  on  the  smooth  muscle  cells. 
The  plexus  of  Jleissner  is  much  less  conspicuous.     It 


INTESTINES,    INFLAMMATION    OF. 

Dyst'utery  :  and  Eiitinli.i. 

INTESTINES,  INJURIES  OF.     See  AMomen.     {Snrrji- 

cal.  ] 

INTESTINES,  NEW  GROWTHS  OF.— If  we  adopt 
the  embi-yologicul  basis  of  classiricatioti '  we  may  .say  that 
the  following  primary  new  growths  occur  in  the  intes- 
tines : 

I.   Tiniiors  derired from  tlie  ectoderm. 

(a)  From  the  epidermis. 
1.  Ejiidermoid  carcinoma. 

n.   Tumors  derited  fruiii  the.  entoderm. 

1.  Adenoma. 

2.  Carcinoma. 

III.   Tumors  derived  from  the  mesoderm. 

(u)  Froiri  the  mesenchyma. 

1.  Sarcoma. 

2.  Fibroma. 

3.  Leiomyoma. 

4.  Lipoma. 

5.  Angioma. 
(b)  From  the  mesamceboids. 

1.  Lymphosarcoma  (pseudo-leu- 
kamia). 

2.  Leukemia  (lymphatic). 
P.\Tiioi.oGic.\L    Anatomy. — There 

occur  tumor-like  structures  that  per- 
haps are  best  regarded  as  forms  of 
hypertrophy  of  the  mucous  membrane. 
The}'  are  present  in  so-called  chronic 
catarrh  and  in  tiic  neighborhood  of 
the  chronic  ulcerative  processes  in 
dysentery  and  tuberculosis.  Thej' 
are  polypoid  structures  in  which  the 
glandular  constituents  usually  pre- 
dominate. Tliey  also  occur  appar- 
entlj'  quite  independently  of  any  in- 
flaminalory  process,  even  as  early  as 
the  third  year,  and  are  then  com- 
monly called  mucous  poli/jis.  They 
project  into  the  lumen  of  the  intes- 
tine and  may  be  as  large  as  a  pig- 
eon's egg.  When  they  occur  in  the 
region  of  the  anus  the}'  may  prolajjse,  and  eventually 
cause  prolapse  of  the  mucous  membrane  also. 

When  the  arrangement  and  structure  of  the  glands 
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differ  considerably  from  the  normal  tlie  growths  are  per- 
lia|)s  best  designated  as  pulj/pnid  adenomata.  There  are 
trausitioual  forms  that  may' be  I'egarded  either  as  results 
of  lij-pertrophy  or  as  tumors. 

Adciioiiiala  not  coiispicuously  elevated  above  the  sur- 
face oeeur,  especially  iu  the  rectum,  usually  immediately 
above  the  epidermis. 

The  carcinomata  constitute  the  most  important  group 
of  new  growths.  With  the  exception  of  the  epidermoid 
carcinoma  occurring  at  the  anus,  the  fundamental  form 
of  most  of  these  is  the  cylindrical-cell  adenocarcinoma. 
They  are  commonly  annui;ir  in  form.  It  is  believed  that 
they  may  originate  from  primarily  benign  adenomata. 
'I'hey  may  be  fungoid  or  otherw"ise  circumscribed  in 
form,  or  they  may  diffusidy  intiltrate  considerable  areas. 
A\'hen  infiltration"  is  marked  the  wall  of  the  intestine  is 
thickened  and  indurated,  and  if  the  growth  involves  the 
whole  circumference  of  the  wall,  the  intestine  may  be 
converted  into  a  stiff,  thick-walled  tube.  This  occurs 
especially  in  the  rectum  and  colon.  Ulceration  begins 
early.  Some  forms  arc  medullary,  others  are  scirrhous. 
The  latter  may  be  small  anil  scar-like  in  form.  Contrac- 
tion of  the  stroma  of  the  tumor,  especially  in  the  scin-hous 
form,  tends  to  bring  about  narrowing  of  the  lumen  of  the 
intestine.  A  relatively  common  form,  especially  in  the 
rectum,  is  the  colloid  carcinoma.  It  tends  to  involve  con- 
siderable surface  and  to  intiltrate  extensively  the  surround- 
ing tissues.  Early  ulceration  leads  to  extensive  loss  of 
substance,  especially  when  the  stroma  is  soft,  and  iu  this 
way  the  lumen  of  the  intestine  may  be  considerably  en- 
larged. 

Metastases  occur  in  the  neighboring  lymph  nodes,  and, 
at  a  relatively  early  stage,  appear  iu  the  liver  and  iu 
other  organs.  In  the  most  common  carcinomata — those 
of  the  rectum — the  sacral,  lumbar,  and  higher  retroperi- 
toneal lymph  nodes  are  first  involved.  The  inguinal 
lymph  nodes  are  involved  only  when  the  anal  region  is 
concerned. 

Carcinomata  of  the  intestines  occur  most  commonly  in 
the  rectum,  immediately  above  the  sphincter  or  in  the 
middle  region.  Next  iu  frequency  they  are  found  in  the 
region  of  the  ileo-cfccal  valve,  in  the  sigmoid  and  hepatic 
flexures,  and  at  the  common  orifice  of  the  pancreatic  and 
common  bile.'  ducts  in  tlic  dundenum.  They  are  uncom- 
mon in  the  small  intestine  and  here  occur  most  frequently 
in  the  duodenum.  Males  apjicar  to  be  more  commonly 
affected  than  females.  They  may  occur  as  early  as  the 
first  decade,  but,  as  a  rule,  they  appear  in  advanced  life. 
The  early  occurrence  is  possibly  associated  with  the 
early  appearance  of  adenomata  previously  referred  to. 
The  common  occurrence  in  the  rectum  and  in  the  tlexures 
of  the  colon  suggests  a  mechanical  factor  in  the  etiology. 
On  the  other  hand,  the  lower  cud  of  the  rectum  is  one^of 
the  places  where  complicated  developmental  processes 
occur. 

The  results  of  carcinoma  consist  primarily  in  narrow- 
ing of  the  lumen  of  the  intestine  and  induration  of  its 
walls.  This  brings  about  a  stasis  of  the  contents  and  a 
widening  of  the  lumen  above  the  point  of  constriction. 
If  the  obstruction  comes  on  gradually  considerable  hy- 
pertrophy of  the  muscular  coats  above  also  results.  If 
it  comes  on  acutely  there  is  great  and  rapid  dilatation 
with  thinning  of  the  wall,  as  a  result  of  the  sudden  fiscal 
stasis,  and  death  occurs  before  hypertrophy  has  devel- 
oped. Occasionally,  as  described  above,  the  lumen  may 
become  even  wider  than  normal  as  a  result  of  ulceration 
with  exten.sive  loss  of  substance.  Perforation  is  most 
apt  to  occur  in  these  cases.  According  to  the  location  of 
the  perforation,  this  is  followed  by  periproctitis,  local- 
ized or  general  peritonitis,  and  ti.stul;c  leading  into  the 
rectum,  vagina,  <'olon,  bladder,  etc. 

In  the  anal  region  of  the  rectum  e])idermoid  carcinoma 
occurs,  originating  from  the  epidermis.  This  usually 
begins  as  a  noilnlar  or  papillary  growth,  and  may  be- 
come annular.  It  tends  to  invade  the  siu'roiuiding  skin 
more  extensively  than  the  mucous  meinbiane.  Mela- 
notic carcinomata  arc  said  to  occur  occasionally. 

Secondm-y  carcinomata  are  connnon  in  the  serosa  of  the 


intestines,  but  rare  in  the  mucosa.  They  may  arise  by 
direct  extension  from  the  stomach,  pancreas,  uterus,  va- 
gina, or  other  abdominal  organs.  Implantation  an<l 
metastasis  perha]js  also  occur.  Apparently  any  form  of 
secondary  carcinoma  mav  be  present. 

Of  the  mesenchymal  tumors /fi/'omrt^a  occur  in  nodular 
and  papillary  forms,  and  are  frequently  polypoid.  They 
may  l->e  as  large  as  a  pigeon's  egg  and  may  be  present 
even  in  children.  At  the  anus  fibrous  tags  maj'  result 
from  hemorrhoids,  and  papillary  fibromata  in  the  form 
of  moist  condylomata  result  from  gonorrhceal  infection. 
Polypoid  fibromata  occur  in  various  jiarts  of  the  nuicous 
membrane.  7//;)'/;«((?i(  originating  in  the  subnuicosii  may 
project  into  the  lumen  in  a  polypoid  form,  and  occur  es- 
pecially in  the  je.iuni'.m.  Sarconiata  are  rare,  but  nodu- 
lar spindle-cell  sarconiata.  as  well  as  alveolar  and  melano- 
sarcomata,  and  round-cell  sarcomata  of  large  size,  have 
been  described. 

Fihrmnynmata  are  relativel}'  rare.  Polj'poid  forms 
may  be  as  large  as  an  apple. 

Aiigiomata  are  extremely  I'are,  but  nodular  and  diffu.se 
telangiectases  and  a  polypoid  cavernous  angioma  have 
been  described.  A  multilocular  chylangioma  cysticuin, 
as  large  as  a  goose  egg,  was  found  beneath  the  sero.sa  of 
the  ileum  in  a  five-year-old  girl.  Dermoids  are  said  to 
occur  in  the  rectum. 

Many  of  the  nou-carcinomatous  tumors  and  hj'pertro- 
phic  growths  in  the  mucous  membrane  are  too  small  to 
cause  any  disturbance  of  function.  The  larger  ones  may 
cause  obstruction  and,  by  the  aid  of  peristalsis,  even  in- 
vagination of  the  intestinal  wall.  Polypi  with  narrow 
pedicles  may  become  free  and  appear  in  the  fir-ces. 

We  may  regard  pseudo-Icnkitiiiia  and  lymphatic  IciikiV' 
mia  as  closely  analogous  to  tiuuor  formation.  In  some 
of  these  cases  the  lymphoid  tissue  of  the  intestine  ap- 
pears to  be  principally  involved,  and  Peyer's  patches  and 
the  lymph  nodules  are  considerably  enlarged. 

Sy.mpto.ms. — "In  the  first  place,  the  affection  may  be 
latent,  revealed  at  autopsy  alone,  or  the  early  and  indeed 
the  chief  symptoms  may  be  due  to  the  secondary  tumors. 
.  .  .  The  sole  objective  feature  may  be  the  progressive 
enlargement  of  the  liver." ■■ 

"The  .symptoms,  in  case  of  obstruction,  are  very 
diverse.  Constiiiation  gradually  comes  on,  is  extremely 
variable,  and  it  may  be  months  or  even  years  bcfoi"e 
there  is  comidete  obstruction.  There  are  "transient  at- 
tacks, in  which  from  some  cause  the  fa?ces  accumulate 
above  the  strieture,  the  intestine  becomes  greatly  dis- 
tended, and  in  the  swollen  abdomen  the  coils  can  be  seen 
iu  active  peristalsis.  In  such  attacks  there  may  be  vom- 
iting, but  it  is  very  rarely  of  a  fa'cal  character.  In  the 
majoritj'  of  these  cases  the  general  health  is  seriously  im- 
paired; the  patient  gradually  becomes  anoemic  and  ema- 
ciated, and  finall}',  in  an  attack  in  which  the  obstruction 
is  complete,  deatli  occurs  with  all  the  features  of  acute 
occlusion,  or  the  case  may  be  jirolonged  for  ten  or 
twelve  days." ' 

"In  the  diagnosis  of  cancer  of  the  intestine  the  follow- 
ing points  may  be  taken  into  consideration.  In  compari- 
son with  the  subjects  of  malignant  disease  of  the  stom- 
ach very  many  of  the  patients  are  young;  .  .  .  intestinal 
features  are  present  in  a  majority  of  cases;  .  .  .  griping, 
colicky  pains  are  connnon,  even  without  the  signs  of 
obstruction.  With  narrowing  of  the  lumen  of  the  gut 
very  characteristic  features  occur — attacks  of  severe 
griping  pain,  abdominal  distention,  the  presence  of  active, 
sometimes  visible  peristalsis  in  the  distended  coils  of  the 
bowel,  and,  if  the  condition  per.sists,  vomiting  and  all  the 
signs  of  intestinal  obstruction.  ...  If  fungous  masses 
project  and  cause  more  or  less  narrowing,  colicky  pains 
and  constipation  are  inevitable ;  but,  on  the  other  hand,  as 
the  tumor  grows,  if  there  is  necrosis  of  its  surface,  with 
excavation,  neither  pain  nor  constipation  may  be  present. 
Diarrluea  and  the  passage  of  much  slime  with  the  fjcces 
are  not  infreciucnt  symptoms.  Hemorrhage  is  also  com- 
mon. The  blood  is  not  often  in  large  quantities;  wdien 
the  tumor  is  in  the  sigmoid  Hexure  it  may  be  bright  and 
very  little  changed,  but  in  the  growths  about  the  caecum 
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lutestines. 
Intestines. 


it  is  often  much  altered  before  it  appears  iu  the  stools. 
There  are  cases  in  wJiich  tlie  constant  loss  of  small  quan- 
tities of  blood  is  a  very  special  feature,  and  the  patient 
becomes  iirofouudly  auoemic.  Sloughy  fragments  of  the 
tumor  may  sometimes  be  passed  in  the  firces. 

"A  cachexia  devek>ps  progressively  but  with  variable 
rapidity.  It  may,  however,  be  well  marked  before  any 
features  have  arisen  suggestive  of  intestinal  trouble. 
The  loss  in  weight  may,  too,  be  slight,  even  after  the 
tumor  has  persisted  for  many  months.  When  e.xteusive 
secondary  growths  develop,  the  cachexia  may  be  pro- 
found. The  tumor  iu  cancer  of  the  intestines  may  be 
readily  and  easily  discovered — indeed,  evident  on  inspec- 
tion. On  the  other  liand,  it  may  not  be  until  the  terminal 
stage  of  the  disease  that  the  growth  is  foimd.  A  small 
tumor  of  the  hepatic  or  splenic  flexure  of  the  colon  may 
escape  repeated  examinations.  Mobility  is  a  special  feat- 
ure of  growths  in  the  large  bowel.  Large  tumors,  how- 
ever, of  the  ca'cum  may  be  quite  fixed.  The  most  mova- 
ble growths  are  those  connected  with  the  sigmoid  flexure. 
Variability  in  size  is  also  a  marked  character,  and  at  one 
examination  the  mass  may  aiipear  as  large  as  the  closed 
fist  or  even  two  fists,  and  the  next  day  it  appears  not 
larger  than  a  small  apple.  These  variations  are  due 
largely  to  the  presence  of  fa-cal  masses  in  the  vicinity. 
Two  very  important  features  in  the  intestinal  tumor  may 
sometimes  be  detected  on  careful  ])alpation — namely,  the 
hardening  during  contraction  of  the  hypertrophied  wall 
iu  the  vicinity  of  the  grow'th,  and  the  bubbling  of  gas 
through  the  tumor  which  may  be  heard  as  well  as  felt."'' 

"A  thorough  rectal  and,  iu  women,  a  v,-iginal  exami- 
nation should  be  made,  which  will  give  important  infor- 
mation as  to  the  condition  of  the  rectal  and  pelvic  con- 
tents." = 

"The  intestinal  synqjtoms  above  referred  to  and  a 
progressive  cachexia  are  generally  sufticicnt  to  warrant 
a  diagnosis."^ 

Prognosis.  —In  carcinoma  the  pnjgnosis  is  bad.  Be- 
fore the  condition  is  recognized  secondary  involvement 
of  other  organs  is  usually  so  extensive  as  to  be  be3'oud 
operative  control.  'I'he  local  condition  may,  however,  be 
completely  relieved  by  operation,  and  health  ajiparently 
restored  for  a  time.  //.  .S.  f>tecnslii>id. 
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INTESTINES,  WOUNDS  OF.— Intestinal  wounds  de- 
pend on  the  same  causes  as  wounds  elsewhere.  The  in- 
jury usually  comes  from  without,  but  in  rare  instances 
the  lesion  is  caused  by  a  foreign  body  iu  the  intestinal 
canal. 

Each  anatomical  division  of  the  intestinal  tract  is  liable 
to  injury,  but  tliose  ])ortious  that  arc  most  extensive  or 
most  exposed  are  obviously  iu  greatest  dauger.  For 
these  reasons  the  ileum  and  jejunum  suffer  most  fre- 
quently, the  colon  occasionally,  the  duodenum  least  of 
all.  In  contusions,  however,  the  duodenum  seems  to 
suffer  a  little  more  frequently  than  the  colon.  The  lat- 
ter, especially  its  vertical  portions,  has  but  a  limited 
range  of  motion,  and  is,  therefore,  in  this  respect  poorly 
protected  against  traumatic  influences.  It  largely  pos- 
sesses, however,  the  immunity  afforded  by  a  deep  lo- 
cation, comparatively  limited  functional  activity,  and 
dense  protecting  structures. 


The  mobility  of  the  intestines,  due  to  their  lax  attach- 
ments, the  peculiar  nature  of  their  investing  membranes, 
their  elasticity,  and  the  yieldin.g  character  of  the  tissues 
about  them,  affords  the  greatest  possible  natural  immu- 
nity from  violence  that  is  consistent  with  the  proper  per- 
formance of  the  functions  of  the  human  bodj-. 

While  in  norinall_y  developed  adults  the  divisions  of  the 
intestine  present  no  decided  ditfercnces  iu  their  relations 
to  the  abdominal  wall,  yet  Treves  lias  shown  it  to  be  im- 
possible definitely  to  localize  any  certain  portion  of  the 
jejunum  or  ileum  by  external  examination.  In  Treves' 
own  words:  "There  is  no  systematic  arrangement  of  the 
coils  of  the  small  intestine.  There  is  a  disposition  for  the 
bowel  to  follow  an  irregularly  curved  course  from  left  to 
right,  but  this  dispo.sition  can  never  be  relied  on.  Such 
as  it  is,  it  may  be  expressed  as  follows:  The  gut  starting 
from  the  duodenum  will  first  occupy  the  contiguous 
parts  of  the  left  side  of  the  epigastric  and  umbilical  re- 
gions. The  coils  then  fill  some  part  of  the  left  hypochon- 
driac and  lumbar  regions.  They  now  commonly  descend 
into  the  pelvis,  reappear  in  the  left  iliac  quarter,  and 
then  occupy  iu  order  the  hypogastric,  lower  umbilical, 
right  lumbar,  and  liiiht  iliac  regions.  Before  reaching 
the  latter  situation  they  connnonly  descend  again  into 
the  pelvis.  The  coils  found  in  the  pelvis  belong  usually 
to  the  lower  ileum,  and  to  the  bowel  between  two  points 
respectively  six  and  twelve  feet  from  the  duodenum." 

Caus.\tion. — Violence  coming  from  without,  or  arising 
witJiin  the  canal,  may  be  called  the  e.rciting  cause,  while 
the  habits,  occupation,  idiosynci'asy,  and  surroundings 
of  the  iJatient  are  the  pirdiii/xitiiii//  causes.  The  nature  of 
intestinal  woimds  nsually  indicates  the  cause,  though  a 
siugle  form  of  violence  may  pi'oduce  a  wound  of  multi- 
form cliaracteristics.  The  direction  and  degree  of  the 
force,  and  the  magnitude  and  character  of  the  agent 
transmitting  it,  determine  the  extent,  and  largely  also  the 
number  and  vai'iety,  of  the  wounds  inflicted.  The  direc- 
tion of  a  wound  of  the  intestines,  and  also  its  size,  exert 
an  im])ortant  influence  on  the  local  physical  phenomena 

C'>/itii.\i(l  iiiid  Liicerated  Wounds. — In  contusions  the  in 
testinal  walls  are  bruised,  in  lacerations  thcv  are  torn. 
These  forms  are  commonly  due  to  external  violence,  and 
when  thus  caused  both  varieties  of  wounds  may  be  well 
marked  at  or  near  the  same  sittiation.  Usually  a  con- 
siderable degree  of  external  violence,  sufficient  to  involve 
the  abdominal  wall,  is  I'cquired  to  cause  a  laceration  or  i\, 
severe  contusion  of  the  intestines,  owing  to  their  mobilit_v 
and  flexibility,  and  also  to  their  elusive  nature  dependent 
on  their  investing  tissues.  Desjiite  this  fact,  however, 
cases  of  laceration  and  contusion  occur  from  blows  so, 
slight  or  through  agents  of  seemingly  so  innocent  a  char- 
acter that  no  injin-y  is  done  to  the  abdominal  walls,  and 
at  first  a  wound  of  the  intestines  is  not  suspected.  Mac- 
Cormac  has  reported  several  such  cases,  and  the  writer 
has  met  with  one.  Usually  the  agents  transmittiug  the 
force  have  a  blunt  outline.  The  passage  of  the  wheel  of 
a  loaded  ve'hicleover  the  abdomen  offers  a  frequent  illus- 
tration of  the  manner  iu  winch  the  violence  is  inflicted: 
also  a  blow  from  the  clenched  hand  or  the  kick  of  a  horse 
or  a  man.  especially  if  the  intestine  be  forced  against  the 
spinal  column,  or  if  the  violence  be  received  at  a  point 
where  fiscal  impaction  exists.  Partial  distention  of  the 
bowel,  according  to  Curtis,  who  made  an  analysis  of  116 
cases,  diminishes  the  danger  of  rupture,  while  great  dis- 
tention of  an  isolated  loop  increases  it,  even  when  the 
loop  is  not  iu  contact  with  bony  parts.  The  intestines 
may  be  bruised  and  perhaps  lacerated  by  imprudent 
manipulations  for  the  reduction  of  a  hernia,  and  the 
colon  has  been  toin  by  the  incautious  introduction  of  the 
hand  or  an  instrument  into  the  sigmoid  tiexnre.  Contu- 
sions with  or  without  lacerations  have  been  caused  by 
kneading  the  abdomen  to  overcome  intestinal  obstruc- 
tions deiiendent  on  fa'cal  impaction,  and  rupture  has  oc- 
curred from  the  force  exerted  by  circumscribed  collec- 
tions of  gas  generated  in  morbid  obstructive  conditions. 
The  force  of  spent  pieces  of  shell  has  caused  laceration 
of  the  small  intestine.  In  113  of  the  cases  analjv.ed  by 
Curtis,  the   duodenum  was   injured  in  0  instances,   the 
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jejunum  in  44,  the  ileum  in  38,  the  colon  in  4,  and  other 
portions  of  the  intestine  in  31.  According  to  Morton 
and  MacKenzie.  in  34.5  cases  of  abdominal  contusion  the 
intestine  was  ruptured  in  31  instances.  Vidliet  reports 
171  cases  of  codiotomy  for  lacerated  ami  punctured 
wounds  of  the  abdomeii  with  intestinal  involvement  in 
71.  In  133  similar  cases  Adler  noted  intestinal  injur}-  in 
33.  In  144  like  cases  Liilie  found  that  tlie  intestine  had 
escaped  injury  in  38.  and  there  was  no  visceral  lesion 
whatever  in  34  instances. 

yon-pemtrtiting  gunslmt  wounds  of  the  intatine  are 
essentially  contused  injuries  of  that  structure.  In  cases 
of  penetrating  gunshot  injury,  the  character  of  the  intes- 
tinal wound  assinnes  a  different  aspect.  Still,  even  here 
one  frequently  meets  with  both  contused  and  lacerated 
wounds,  independent  of  those  due  to  direct  penetration, 
in  places  where,  owing  to  the  mobility  of  the  intestine  or 
perhaps  because  of  a  mere  impingement  upon  it,  the 
missile  fails  to  cause  direct  penetration.  It  is  proper  to 
say,  also,  that  the  borders  of  a  jienetrating  gunshot 
wound  of  the  intestine  often  possess  the  characteristic 
features  of  ordinary  lacerated  and  contused  wounds,  al- 
though, for  obvious  reasons,  in  a  minor  degree. 

Penetrutiiif)  gunnhot  troiinds  of  tlie  intcMine  are  compar- 
atively more  frequent  in  civil  than  in  military  life,  as  in 
the  latter  the  trunk  isexpo.sed  as  little  as  possible  and  the 
mi.ssiles  fly  high,  while  in  the  former  the  attack  is  often 
unexpected,  and  the  recipient  is  therefore  illy  prepared 
to  guard  against  it.  Moreover,  in  civil  encounters  the 
range  is  shorter,  hence  the  aim  is  better.  It  is  interesting 
to  note  that  the  percentage  of  gunshot  injuries  of  the 
abdomen  reported  as  occurring  during  the  late  Civil 
War  was  astonishingly  small  (about  0.03.5),  while  that 
of  head  injuries  was  0.15.  The  larger  percentage  of  the 
latter  is  due  to  the  greater  exposure  of  this  part  of  the 
bod}'.  No  definite  estimate  can  be  made,  prior  to  investi- 
gation, of  the  numljcr,  size,  direction,  or  exact  nature  of 
the  injuries  of  the  intestine  that  may  follow  a  penetrating 
gunshot  wound  of  the  abdomen. 

Sy.mptoms. — Pain,  tenderness,  tymiwnites,  and  bloody 
stools,  with  or  without  the  protrusion  of  the  viscus  and 
the  escape  of  the  intestinal  contents,  are  common  symp- 
toms of  intestinal  wounds.  They  are  greatly  modified, 
however,  with  reference  to  their  presence  and  their  asso- 
ciation with  each  other,  by  the  nature  of  the  wound 
itself. 

Pain  and  Tenderness. — Pain  is  not  a  reliable  symptom. 
Soon  after  the  occurrence  of  an  injury,  there  may  be  lit- 
tle, or  indeed  none,  even  when  perforations  are  present. 
Commonly,  however,  pain  and  tenderness  are  among  the 
first  of  the  abdominal  .symptoms.  Located  primarily  at 
the  seat  of  the  wound,  the  pain  is  dull  or  lancinating  in 
quality,  the  former  being  more  characteristic  of  con- 
tused wounds.  As  a  rule  it  increases  rapidly,  becomes 
burning  in  character,  and  is  accompanied  by  exquisite 
tenderness  of  the  abdomen,  retraction  of  the  thighs,  and 
obstinate  constipation.  It  is  increased  by  any  muscidar 
exertion,  even  the  act  of  breathing.  Sometimes  there 
are  griping  pains  with  a  desire  to  go  to  stool.  Retention 
of  urine  may  occur,  due  to  the  shock,  to  the  peritonitis, 
or  to  the  treatment  employed. 

Emphysema. — This  sign  is  not  associated  very  fre- 
quently with  penetrating  wounds  of  the  abdomen,  but 
when  present  is  usually  due  to  the  escape  of  intestinal 
gases  into  the  connective  tissues  situated  between  the  in- 
testine and  the  abdominal  walls;  hence  it  is  associated 
especially  with  injuriesof  those  portionsof  the  intestinal 
tract  that  are  not  entirely  surrounded  by  peritoneum.  It 
inay  be  limited  to  the  "immediate  neighborhood  of  the 
injury,  or  may  become  general  by  spreading  gradually 
into  tlie  surrounding  tissue.  It  may  also  be  due  entirely 
or  in  part  to  a  complicating  wound  of  pulmonary  tissue. 
ICmphysema  has  been  considered  liy  some  writers  to  be  a 
certain  sign  of  intestinal  perforation,  when  associated 
with  a  suspected  ]ienel  rating  abdondnal  wound.  Its 
diagnostic  value  is  much  li-sscncd,  however,  by  the  fact 
that  it  has  been  frequently  observed  in  connection  with 
non-penetrating  wounds  of  the  abdominal  wall,  one  such 


instance  having  fallen  within  the  observation  of  the 
writer.  If  septic  piocesses  occur  in  the  course  of  a  pene- 
trating wound  of  the  abdomen,  emphysema  may  result 
even  though  the  intestine  itself  has  not  been  injured.  In 
sucli  cases,  however,  the  appearance  of  the  emphy.sema 
is  delayed.  The  important,  bearing  of  leucocytosis  on 
peritoneal  involvement  in  intestinal  wounds,  to  be  ascer- 
tained by  a  prompt  blood  einmt,  slioidd  not  be  disre- 
garded. Nor  should  we  forget  that  a  profound  compli- 
cating sepsis  may  mislead  by  inhibiting  leucocyto.sis. 

Di.WiNosis. — The  diagnosis  of  contused  and  lacerated 
wounds  can  readily  be  made  from  wounds  of  all  other 
forms,  but  to  differentiate  between  these  two  is  more 
didicult.  There  will  be  a  history  of  abdominal  injury 
received  in  some  such  way  as  already  indicated.  There 
may  be  external  evidences  of  such  injury,  though  in 
some  instances  there  are  none.  If  the  intestinal  wound 
is  a  eontiiscd  one,  there  will  be  evidence  of  shock.  Res- 
piration may  be  modified  by  the  pain  attendant  on  the 
act  of  breathing.  Vomiting  is  a  frequent  but  not  con- 
stant .symptom.  Pain  is  (isually  present  in  the  l)egin- 
ning.  not  .so  acute  as  in  lacerated  wounds,  but  dull,  deep- 
seated,  and  burning,  denoting  a  beginning  inflanunation. 
These  symptoms  may  subside  in  a  few  days,  or  they  may 
be  quickly  followed  by  a  sudden  increase  in  the  pain  and 
more  urgent  manifestations  of  peritonitis,  or  by  collapse. 
These  unfavorable  symptoms  may  be  caused  b\-  the  rapid 
increase  of  a  localized  inflammation,  by  a  sudden  hemor- 
rhage from  a  previously  contused  vessel,  or  more  com- 
monly by  a  sudden  extravasation  folloAviug  sloughing  of 
some  portion  of  the  intestinal  wall.  The  constilutioual 
symptoms  keep  pace  with  the  local.  The  temperature 
rises,  the  pulse  becomes  more  frequent  and  hartler,  and 
the  p.atient  soon  shows  evidence  of  collapse. 

The  degree  of  tympanitic  distention  of  the  abdomen  is 
usually  proportionate  to  the  extent  and  intensity  of  the 
intlammalion.  The  tympanites  may  be  diu-  to  the  pres- 
ence of  air  in  the  jieritoneal  cavity  or  iu  the  intestine. 
In  the  former  conditiim  it  comes  from  a  wound  in  tlie 
gut,  and  in  cases  of  contused  wounds  it  will  therefore 
occur  at  or  soon  after  the  exacerbation  of  symptoms, 
while  in  lacerated  wounds  it  follows  quickly  the  intes- 
tinal injury.  Tympanites  due  to  intestinal  distention 
comes  more  slowly  and  is  less  in  degree.  /;;  hieeraled 
woinnl.1,  fa'cal  extravasation  occurs  as  a  rule.  It  was 
present  in  107  out  of  113  cases  (Curtis).  The  symptoms 
for  this  reason  appear  earlier  than  in  contu.sed  wounds 
and  are  more  severe.  In  both  varieties  there  may  be 
vomiting  of  blood,  particularly  if  the  duodenum  or  jeju- 
num is  injured.  Vulliet  noted  Inematemesis  in  but  one  of 
114  cases  of  lacerated  and  punctured  wounds  of  the  in- 
testine, although  the  stomach  was  injured  in  15  of  these 
cases.  The  same  writer  found  this  manifestation  in  10 
of  85  cases  of  projectile  wounds.  Blood  may  also  be 
pa.ssed  at  .stool,  and  if  it  is  small  in  quantity  and  clotted, 
it  indicates  injury  to  the  ileum.  If  the  blood  traverses  a 
considerable  portion  of  the  intestine,  it  will  be  darkened 
in  color  and  increased  in  consistence  by  the  action  of  the 
intestinal  fluids.  The  possibility  of  coincident  diseases 
of  the  intestines  causing  hemorrhage  must  not  be  for- 
gotten. 

Nor  must  it  be  forgotten  that  a  patient  may  have  re- 
ceived either  a  contused  or  a  lacerated  wound  "of  the  in- 
testines, and  yet  present  no  symptoms  for  a  few  hours. 
MacC!ormac  has  reported  one  such  case,  and  two  others 
in  which  vomiting  was  the  only  symptom,  yet  in  all  three 
there  was  rupture  of  the  intestine  and  death  occurred 
within  forty-eight  hours. 

Hydrogen  gas  is  recommended  by  Senn  as  a  means  of 
determining  whether  or  not,  in  a  case  of  penetrating  ab- 
dominal wound,  jierforations  of  the  intestine  coexist. 
Senn  has  demonstrated  that  under  slight  but  steady  press- 
ure, the  patient  being  relaxed  by  an  anoesthetie.  "the  gas 
may  be  forced  from  the  anus  past  the  ileo-caeeal  valve  to 
the  mouth.  If  perforations  exist  the  gas  escapes  into  the 
peritoneal  cavity,  its  presence  being  denoted  by  general 
tympanites,  loss  of  liver-dulness,  etc.,  or  it  will  appear 
at  tlie  abdominal  wound,  where  it  may  be  ignited.     It 
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the  distention  follows  tlie  line  of  the  colon,  and,  after 
passing  the  valve,  is  confined  to  the  umbilical  and  hypo- 
icastric  regions,  it  indicates  that  tlie  intestine  is  intact. 
The  gas  in  passing  the  valve  canses  a  blowing  or  gur- 
gling sound  which  may  easily  be  heard  with  a  stetho- 
scope. Tlie  metliod  of  using  it  is  as  follows:  Hydrogen 
gas,  generated  in  the  ordinary  manner  (care  being  taken 
to  have  it  pure),  is  coUectetl  in  a  rubber  bag  holding 
about  four  gallons.  This  bag  is  connected  with  a  reclal 
tip  by  means  of  a  rubber  tubing  and  stopcock.  The 
rubber  bag  being  tilled,  the  rectal  tip  is  inserted  and  the 
margin  of  the  anus  pressed  against  it  to  prevent  the  re- 
turn of  the  gas;  the  bag  is  now  subjected  to  gentle 
pressui'e,  the  valve  3ielding  to  a  force  varying  from  one- 
half  to  two  pounds.  If  the  external  woimd  points  to  the 
possibility  of  stomach  injury,  then  insufflation  should  be 
practised  through  a  stomach  tube.  The  disadvantages 
of  the  method  are  that  it  prolongs  the  operation,  some- 
times makes  the  returning  of  the  bowels  a  very  difficult 
matter,  and  occasionally,  when  perforations  exist,  it  fails 
to  reveal  them — items  which,  according  to  the  majority 
of  observers,  outweigh  its  advantages.  In  addition  to 
this,  there  e.xists  the  danger  of  forcing  a  portion  of  the 
intestinal  contents  into  the  abdominal  cavity,  particularly 
it  such  contents  are  fluid  and  located  near  or  at  the  point 
of  perforation. 

TiiE.\T,MENT. — Local  7'reatment  of  Hemorrhage. — Hem- 
orrhage through  the  abdominal  wound  may  either  arise 
from  the  woimd  itself  or  have  an  intra-abtlominal  source. 
In  either  case  the  indication  is  to  secure  the  bleeding  ves- 
sel. This  can  be  easily  done  if  it  is  situated  in  the  ab- 
dominal wall,  altliough  it  may  be  necessary  to  enlarge  the 
opening  for  that  purpose.  Bleeding  fnmi  witliin  the 
cavity  is  considered  in  the  great  majority  of  cases  a  posi- 
tive indication  for  laparotomy.  Its  treatment  in  connec- 
tion with  laparotomy  will  be  referred  to  in  the  section  on 
gunshot  wounds.  If,  in  a  given  case,  for  any  reason  lap- 
arotomy may  not  be  performed,  the  treatment  should  be 
palliative.  The  patient  is  kept  quiet,  and  cold  applica- 
tions are  made  to  the  abdomen.  The  external  wound 
should  remain  unobstructed,  so  as  to  permit  the  free  es- 
cape of  blood  that  might  otherwise  collect  in  the  abdomi- 
nal cavity.  A  dressing  of  moist  antiseptic  gauze  will 
serve  the  double  purpose  of  protecting  the  wound  and 
acting  as  a  drain.  In  these  admittedly  hopeless  cases,  it 
is  probable  that  pressure  on  the  abdominal  aorta,  com- 
bined with  saline  transfusion,  will  prolong  the  jiatient's 
life.  ShouUi  the  hemorrhage  thus  be  controlled,  lapa- 
rotomy during  continuance  of  the  pressure  on  the  aorta 
may  yet  offer  an  additional  means  of  preserving  life. 
Compression  of  the  abdomen  by  means  of  a  tightly  drawn 
bodj'  bandage  may,  in  some  instances,  prove  serviceable 
in  the  control  of  bleeding. 

Lacerated  and  Contused  Wounds. — A  lacerated  or  con- 
tused wound  of  the  intestine  may  or  may  not  call  for 
abdominal  section.  There  is  less  danger  of  f;ecal  extra- 
vasation in  such  a  wound  than  in  one  associated  with  ab- 
dominal penetration,  as  the  penetrating  agent  may  carry 
infection  from  the  intestinal  wound  into  the  peritoneal 
cavity.  If  the  symptoms  are  mild  and  rupture  seems 
improbable,  the  expectant  plan  should  be  adopted.  At 
all  events,  the  performance  of  laparotomy  should  be 
deemed  unwise  in  these  cases  after  sufficient  time  has 
elapsed  to  permit  the  formation  of  adhesions  contiguous 
to  the  injured  portion.  Severe  hemorrhage  or  serious 
visceral  lesion  demands  prompt  operative  interference. 
Laparotomy  to  be  serviceable  must  be  done  early,  and 
not  deferred  until  peritonitis  sets  in.  In  a  collection  of 
eleven  cases  operated  on  after  a  few  hours  had  elapsed, 
and  as  peritonitis  was  beginning,  all  terminated  fatally. 
Shock,  usually  great  in  these  cases,  is  much  increased  by 
a  long  operation.  F(n-  this  reason,  when  resection  of  the 
gut  is  necessary,  many  advocate  the  formation  of  an  arti- 
ficial anus.  The  choice  between  this  and  enterorrhaphy 
will  depend  in  a  measure  on  the  experience  and  prepara- 
tion of  the  operator.  A  woiuid  located  so  high  up  in  the 
intestine  that  rapid  imijoverishmcut  of  the  patient  would 
follow  the  formation  of  an  artificial  anus  should  be  treated 


by  enterorrhaph}-,  even  though  the  jiatient  might  thereby 
be  exposed  to  greater  immeiliate  danger. 

Punctured  and  Incised  Wounds.  —Incised  wounds  of  the 
intestines  are  more  dangerous  than  juinctuied  ones,  be- 
cause of  the  greater  liability  to  hemorrhage  and  extrava- 
sation. Their  general  treatment  is  similar  to  that  of 
other  varieties.  In  performing  laiiarotomy  the  incision 
is  usually  made  in  the  line  of  the  wound  rather  than  in 
the  median  line,  because  it  affords  the  most  direct  route 
to  what  is  usually  a  limited  injury. 

Gunshot  Wounds. — In  opening  the  peritoneal  cavity,  in 
the  case  of  a  gunshot  wound,  the  incision  should  be  made 
in  the  median  line,  especially  when  it  appears  that  an 
opening  made  at  the  seat  of  injury  will  not  offer  an  ade- 
quate opportuuit_y  for  a  proper  inspection  and  treatment 
of  the  injuretl  parts.  The  jirobable  direction  taken  by 
the  missile  should  be  considered  in  all  such  instances.  It 
has  been  advised,  and  wisely,  that,  when  the  intra-ab- 
dominal wound  is  probably  limited  to  the  more  fixed  por- 
tions of  the  intestinal  tract  or  to  other  abdominal  viscera, 
in  the  absence  of  .S3-miitoms  of  hemorrhage,  the  incision 
be  made  in  the  line  of  the  abdominal  wound.  After  the 
peritoneal  cavity  has  been  opened,  in  the  place  of  forceps, 
which  bruise  the  tissues,  long  sutures  of  silk  or  catgut 
shoukl  be  passed  through  the  peritoneal  borders  in  order 
to  prevent- retraction,  being  held  by  an  assistant  or  other- 
wise properly  anchored. 

The  agents  employed  for  repair  of  the  intestine  are  the 
usual  materials  for  ligatures,  sutures,  etc.  Carbolized 
iron-dyed  silk  may  be  employed  for  both  purposes,  or 
aseptic  catgut  of  small  sizes  may  be  used  exclusively 
for  ligatures,  although  some  prefer, to  rely  solelj'  on  siik. 
The  needles  required  for  sewing  peritoneal  and  intestinal 
surfaces  will  depend  on  the  preference  of  the  operator, 
some  using  curved  needles  of  small  .size  and  without 
sharp  edges,  others  ordinary  straight,  slender  sewing 
needles.  The  latter  are  particularlj^  serviceable  in  intro- 
ducing the  Lembert  suture.  In  addition,  there  arc  re- 
quired thumb  and  mouse-tooth  forceps  to  raise  the  bor- 
ders of  the  wound,  artery  and  needle  forceps  for  obvious 
purposes,  large  catch-forceps  with  horseshoe-shaped 
blades  to  close  the  openings  of  a  similar  shape  at  the  side 
of  the  intestine,  two  or  three  long-bladed  catch-forceps 
with  the  blades  protected  by  rubber  tubing  to  compress 
the  intestine  transversely,  holding  back  its  contents  above 
and  below  the  wound.  (Several  instruments  have  been 
devised  for  this,  but  the  fingers  of  an  assistant  are  best 
and  safest.)  Curved  and  straight  scissors,  aneurism 
needle,  grooved  director,  scalpels,  and  other  common  sur- 
gical instruments  also,  are  necessary. 

After  the  abdominal  cavity  has  been  opened,  the  blood 
and  fa'cal  matter  under  observation  should  be  removed 
with  small  aseptic  sponges  or  pads  as  soon  as  seen.  This 
should  be  done  very  carefull}',  when  possible  by  gentle 
pressure  rather  than  by  wiping  movements,  as  tlie  latter 
provoke  the  further  spread  of  the  infecting  agents,  and 
also  impair  the  integrity  of  the  serous  surface  In  either 
case  the  sponge  or  pad  should  be  changed  with  each  etfiirt 
at  removal.  The  bleeding  points  immediately  under  no- 
tice should  be  tied.  It  is  imjiortant  to  remember  that 
penetrating  intestinal  wounds  should  be  closed  as  soon  as 
found,  otherwise  they  may  escape  from  notice,  and  there- 
bj'  furnish  an  a<lditional  risk  of  infecting  the  peritoneal 
cavity.  The  introduction  of  the  finger  or  of  an  instru- 
ment into  the  intestine  through  the  wound,  to  detect  the 
]iresenee  in  the  gut  of  a  foreign  body,  should  not  be  prac- 
tised, since  little  or  no  good  can  follow,  and  exceeding 
harm  maj-  arise  through  infection  at  the  point  of  entrance 
or  through  manipulative  extrusion  of  the  intestinal  con- 
tents at  a  possible  wound  in  another  jiart  of  the  gut. 
This  same  precaution  va&y  be  wisely  heeded  in  wounds  of 
tlie  stomach. 

The  repair  of  the  intestine  should  be  accomplished  by 
one  of  two  methods :  (1)  by  direct  closure  of  the  openings ; 
(2)  by  excision  of  a  portion  of  the  intestine  and  the  union 
of  the  divided  extremities,  which  union  may  be  accom- 
plished by  either  circular  enterorrhaphy  or  lateral  anas- 
tomosis (page  178).     The  former  method  mav  b"  adopted 
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when  the  closure  of  the  wound  will  not  diminish  tlie  in- 
testinal calibre  more  than  one-third:  either  of  the  latter 
methods,  when  the  gut  is  e-\tensively  iu.inred.  In  certain 
wounds  when  direct  closvu'e  will  narrow  the  calibre  more 
than  one  third,  additional  room  maybe  gained  by  closing 
the  wound  transversely.  To  do  this  it  may  be  necessary 
to  increase  the  size  of  the  wound  by  making  longitu- 
dinal incisions  of  suitable  and  equal  lengths  at  either 
end  of  it.  The  intestinal  wall  is  then  grasped  at  corre- 
sponding jioints  on  opposite  sides  and  drawn  upon;  the 
longitudinal  wound  is  thus  converted  into  a  transverse 
one.  and  in  this  position  its  borders  are  united.  By  this 
means  a  certain  amount  of  "elbowing"  is  produced. 
While,  as  a  rule,  it  is  unwise  to  trim  the  borders  of  intes- 
tinal wounds,  yet  care  should  be  taken  to  examine  the 
border  of  a  woiuid  contiguous  to  an  important  vessel,  to 
ascertain  if  the  integrity  of  the  vessel  has  been  endan- 
gered; otherwise  the  closure  without  this  precaution  may 
be  followed  by  secondary  hemorrhage. 

The  wound"  may  then'be  closed  by  either  the  Lembert 
or  continuous  sutures.  A  double  row  of  the  Lembert  or 
continuous  suture  may  be  made,  or  a  single  row  of  each, 
or  the  Czerny-Lembert.  Of  the  continuous  varieties,  the 
right-angle  continuous  suture  of  Cushing  is  advisable. 
(See  article  on  Suturen.) 

The  sutures,  to  be  reliable,  should  go  down  to  and  em- 
brace a  thread  or  two  of  the  submucosa,  and  not  be  more 
than  three  lines  apart.  Sutures  limited  to  the  serous  coat 
alone  are  insecure  and  dangerous,  and  tliose  entering  the 
lumen,  although  less  seriously  considered  than  formerly, 
are  yet  to  be  regarded  with  wise  distrust.  The  best  ma- 
terial for  suturing  the  intestine  is  the  loose-textured  car- 
bolized  iron-dyed  silk. 

If  the  mesenteric  border  only  of  the  intestine  is 
wounded,  the  injured  iiortion  of  the  gut  should  be  ex- 
cised, because  gangrene  is  liable  to  follow  from  injurj'  to 
the  vessels  of  the  part. 

When  the  intestine  is  completely  severed,  either  by  the 
original  inj  ury  or  by  the  knife  of  the  surgeon,  the  difficulty 
of  adjusting  the  cut  borders  is  much  increased.  The  por- 
tion to  be  repaired  must  be  drawn  well  out  of  the  abdomi- 
nal wound  and  carefully  isolated  by  sponges  and  pads 
that  completely  prevent  blood.  f;cces,  etc.,  from  entering 
the  abdominal  cavity.  The  uppermost  extremity  of  the 
divided  intestine  will  be  known  l)y  the  greater  amount  of 
fa;cal  matter  seen  at  its  open  end.  The  intestinal  con- 
tents must  be  pushed  aside  for  some  distance  from  the 
part  to  be  operated  on,  and  the  bowel  occluded  above 
and  below.  This  occlusion  may  be  effected  by  using  the 
clamps  already  referred  to,  or  bv  making  a  hole  in  the 
mesentery  and  ligating  the  intestine  with  eithera  cord  of 
iodoform  gauze  or  a  Hat  india-ndjber  baud.  Tiie  lingers 
of  an  assistant  serve  better  than  anything  else.  The 
clamps  may  cause  sloughing  if  carelessly  or  continuously 
applied.  The  excision  is  made  with  sharp,  straight- 
bladiid  scissors  usually  at  a  right  angle  to  the  long  axis 
of  the  intestine.  The"length  of  the  portion  removed  will 
depend  on  the  extent  of  the  injury;  it  should  always  be 
sufficient  to  include  the  seat  of  injury,  even  though  it 
may  be  six  or  eight  inches  in  extent,  and  when  miiitiple 
perforations  exist  near  each  other,  it  is  advisable  to  in- 
clude them  all  in  one  resection,  even  if  the  jiortion  of  in- 
testine removed  must  be  three  oi-  more  feet  in  length. 

The  vascular  supply  of  the  intestine  at  the  seat  of  in- 
jury should  be  carefully  examined,  and  all  that  portion 
of  gut  excised  that  has  an  impaired  supply  of  blood,  else 
gangrene  of  the  bowel  may  ensue.  In  fact,  it  is  a  wise 
precaution  in  excision  always  to  divide  the  gut  at  a  point 
whi<'h  will  alTcird  tlic  best  vascular  sujiply  to  the  extremi- 
ties to  be  united — that  is,  ehise  to  the  entrance  of  a  mesen- 
teric vessel  into  the  uninjured  i)ortion.  The  mesentery 
corresponding  to  the  portion  of  gut  removed  can  be  cu"t 
aw-ay  in  the  form  of  an  isosceles  triangle,  the  base  of  which 
shall  correspond  to  its  intestinal  attachment,  or  it  may  be 
ligaled  I'li  mtmsr  or  in  sections  at  ils  point  of  attachment, 
and  allowed  to  remain  free  in  the  abdominal  cavity.  Tlie 
latter  plan  is  unsafe,  since,  owing  to  the  feeble  vitality 
of  its  tissue,  gangrene  of  the  distal  extremities  of  the 


mesenteric  stumps  frequently  ens\ies.  Parkes  advised 
that  the  entire  mass  be  inchuled  in  one  ligature  drawn 
tight  enough  to  check  the  bleeding,  and  that  then,  after 
the  intestine  has  been  united,  the  stump  be  stitched  to 
the  seat  of  operation,  thereb_y  forming  again  as  nearly  as 
possible  a  continuous  mesentery.  Another  method  is  to 
make  two  incisions,  one  on  each  side  of  the  mesenteric 
attachment  and  at  a  distance  of  about  half  an  inch  from 
it,  through  the  wall  of  the  intestine  in  its  long  axis  corre- 
sponding in  length  to  the  portion  of  the  intestine  to  be  re- 
moved. The  mucous  lining  of  this  mesenteric  strip  should 
then  be  torn  away  and  its  peritoneal  borders  united  by 
a  continuous  suture  of  tine  catgut.  After  the  excision  is 
completed  and  the  ends  of  the  intestine  have  been  united, 
the  mesenteric  strip  will  i:)resent  a  looped  appearance  due 
to  the  approximation  of  the  intestinal  extremities.  The 
opening  of  this  loop  should  be  united  by  sutures,  and  the 
opposed  surfaces  of  mesentery  shovdd  also  be  transfixed, 
to  prevent  the  formation  of  a  pocket  there.  When  the 
ligature  en  masse  is  employed,  it  is  not  considered  safe  to 
use  catgut. 

As  soon  as  all  hemorrhage  has  been  checked,  the  di- 
vided ends  of  the  intestine  are  approximated  by  an  assis- 
tant and  some  form  of  suture  is  introduced.  The  sutur- 
ing is  begun  at  the  mesenteric  border,  care  being  taken 
to  close  tightly  the  triangular  space  at  this  point  caused 
by  the  reflexion  of  the  peritoneum  from  the  walls  of  the 
intestine.  After  this,  the  protruding  mucous  membrane 
is  pushed  into  the  intestine  and  a  suture  is  introduced 
at  each  of  the  three  remaining  aspects  of  the  bowel,  and 
then  the  intervening  spaces  are  properly  sewed.  This 
is  a  better  plan  than  to  begin  to  sew  at  any  given  jioint 
and  go  directly  around.  If  a  Lembert  is  used,  at  least 
three  or  four  lines  of  iieritoneura  should  be  included  in 
the  grasp  of  the  suture  at  each  extremity  of  the  intes 
tine.  A  suture  should  be  drawn  only  sutflciently  tight 
to  bring  the  severed  borders  in  close  apposition,  for  if 
drawn  too  tightly  the  tissue  grasjied  by  it  will  slough. 
If  a  single  row  of  sutui'es  is  to  be  made,  they  shouici 
be  placed  about  5  mm.  apart.  If  a  double  row  is  to 
l)e  employed,  those  of  the  first  can  be  deposited  within 
6  or  7  mm.  of  each  other,  and  those  of  the  second  at  in- 
tervals between  the  former.  After  the  bowel  is  united, 
it  is  well  to  return  to  the  mesenteric  border.  This  is 
the  weakest  portion  of  the  wound.  It  should  be  covered 
by  stitching  the  two  jieritoneal  layers  of  the  mesentery 
over  it,  or  by  an  omental  graft. 

Omental  Graftiny. — In  certain  experiments  on  dogs, 
Senn  fixed  a  flap  of  omentum  over  the  seam  of  an  enter- 
orrhaphy,  the  free  or  distal  end  being  attached  over  the 
seam,  the  proximal  remaining  continuous  with  the  omen- 
tum. These  soon  grew  in  jjlace  and  thus  reiuforced  the 
bowel.  To  avoid  the  danger  of  strangulation  occurring 
through  the  loop  thus  formed,  isolated  grafts  were  em- 
ployed and  fixed  round  the  suture.  In  every  instance 
they  retained  their  vitality.  In  performing  the  oper- 
ation, the  intestinal  iieritoneum  is  lightly  scarified  before 
the  flap  is  put  in  position,  and  in  a  few  hours  it  is  adher- 
ent. Intestinal  end-to-end  or  lateral  approximation,  by 
means  of  Senu's  plates,  Murj)liy's  button,  and  various 
analogous  procedures,  and  also  by  the  different  methods 
of  suture,  is  elsewhere  fully  described. 

Cleaiisiii;/  the  Peritoneal  Vatity  and  Closing  the  Abdomi- 
nal Wound. — All  the  bleeding  points  must  be  closed  by 
ligature  if  possible,  if  not.  then  b}'  cautery.  It  must  not 
be  forgotteu  that  the  tendency  of  intra-abdominal  vessels 
to  bleed  when  not  exposed  to  the  air  is  very  great;  there- 
fore a  simple  oozing  before  the  closure  of  the  abdominal 
walls  is  likely  to  become  a  formidable  hemorrhage  after- 
ward; and  even  though  the  .secondary  oozing  be  not  suf- 
ficient to  imjieril  life  by  loss  of  blood,  it  is  liable  to  do 
so  by  causing  inflammatory  or  septic  processes.  The 
blood  and  other  fluids,  fajcal  matters,  and  all  other  for- 
eign agents  must  be  removed  from  the  abdominal  cavity, 
and  the  surface  of  the  peritoneum  with  its  cul-de-sac 
thoroughly  mopped  with  soft  aseptic  sponges  soaked  in 
hot  decinormal  saline  solution.  Too  great  care  cannot  be 
taken  in  sponging  away  the  foreign  matters,  and,  as  al- 
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ready  stated,  the  same  portion  of  the  sponge  should  be 
applied  to  a  serous  surface  but  once,  since  to  apidy  it  re- 
peatedly causes  quite  as  surely  the  dissemination  as  the 
removal  of  the  irritating  agents,  and  the  friction  impairs 
and  destroys  the  epiliielial  surface. 

Malcolm,  of  Londou,  advises  flushing  out  the  abdomi- 
nal cavity  for  the  purpose  of  adjusting  naturally  the  in- 
testinal folds.  The  saline  solution  at  the  temperature  of 
110"  F.  is  poured  into  the  cavity  from  a  pitcher  until  the 
intestinal  folds  float  up.  subsiding  later  into  their  normal 
positions.  The  fluid  is  poured  in  until  it  returns  clear. 
Flushing  with  hot  fluid  cleanses  the  peritoneal  cavity, 
lUid.  besides,  acts  as  a  stimulant.  The  leaving  in  the 
peritoneal  cavity  of  a  quart  or  so  of  hot  saline  solution, 
to  dilute  infecting  agents  and  facilitate  their  removal, 
has  the  sanction  of  common  practice,  supported  by 
favorable  results.  Whether  the  normal  upward  ab- 
sorption flow  should  be  facilitated  by  raising  the  foot  of 
the  bed  (Kelly)  or  hindered  by  lowering  it  (Fowler)  in 
instances  of  peritoneal  infection,  requires  further  study 
before  a  final  conclusion  can  be  reached.  In  this  connec- 
tion it  is  proper  to  recall  that  G.  Wegner  determined  that 
till'  hourly  absorption  capacity  of  the  peritoneum  for 
fluids  equalled  from  three  to  eight  per  cent,  of  the  weight 
of  the  animal  subjected  to  the  experiment. 

The  abdominal  wound  should  be  closed  by  three  rows 
of  sutures.  One  should  be  continuous  of  flue,  strong 
silk,  perhaps  chromatized  catgut,  and  should  include  the 
serous  and  subserous  tissues  and  the  transversalis  fascia. 
The  practice  of  making  a  deep  row  of  interriqUed  sutures 
widely  separated,  or  of  including  the  whole  thickness  of 
the  abdominal  wall  in  one  such  row,  is  to  be  condemned. 
The  pockets  or  dimples  of  peritoneum  which  are  thereby 
formed  between  the  stitches  invite  the  occurrence  of  her- 
nia, and  often  lieget  dead  spaces.  The  second  row  may 
be  of  silk  or  catgut,  interrupted  or  continuous,  including 
the  aponeurotic  and  muscular  tissues.  The  third  row 
should  be  of  interrupted  silkworm  gut  or  fine  silver  wire, 
and  should  effect  the  closure  of  the  integument  and  subcu- 
taneous part  of  the  wouud.  Retaining  sutures  introiluced 
outside  of  the  preceding  may  be  emploj-ed  if  undue  ten- 
sion be  present  or  anticipated.  If  necessary,  the  wound 
may  be  drained.  And  last  of  all,  an  antiseptic  or  aseptic 
dressing  is  to  be  applied.  The  patient  should  be  quieted 
by  small  doses  of  an  opiate;  the  diet  should  be  light  at 
first  and  of  a  nature  to  leave  little  or  no  residue.  The 
bowel  contents  ought  to  be  maintained  in  a  soluble  state 
by  means  of  saline  medication  when  septic  intraperito- 
neal processes  are  present.  The  bladder  should  be  evac- 
uated with  a  catheter. 

Prognosis. — Ruptured  or  lacerated  wounds  have  thus 
far  proved  exceedingly  fatal.  Of  five  cases  reported  dur- 
ing the  late  Civil  War  all  were  fatal.  Curtis  reports  eight 
cases  which  were  operated  on,  and  death  occurred  iu  all. 
.  Since  then  several  others,  in  which  laparotomy  was  per- 
formed, have  been  reported,  only  one  of  which,  that  of 
Crofts,  was  successful. 

The  prognosis  in  cases  of  gunshot  wounds  of  the  intes- 
tines, when  treated  by  laparotom}',  has  of  late  years 
vastly  improved.  In  1887,  Morton  published  a  series  of 
22  cases  with  a  little  less  than  23  per  cent,  of  recoveries. 
About  the  saine  time  MacCormac  collected  30  cases  in 
which  laparotomy  had  been  performed  (Morton's  w-ere 
included),  and  gave  the  recoveries  at  a  little  over  23  per 
cent.  Since  then  a  collection  of  35  cases  show's  18  recov- 
eries, or  a  little  over  .51  per  cent. 

In  cases  of  laparotomy  for  contusions,  Gachon  (1895) 
found  a  mortality  of  20"  per  cent,  in  early  operations, 
while  if  the  intervention  was  after  the  twentieth  hour 
the  mortaUty  was  73  per  cent.  Petry  (1896)  found  that 
after  43  first-day  operations  there  were  33  per  cent,  re- 
coveries; and  that  in  24  eases  operated  on  after  the  first 
day  there  were  25  per  cent,  recoveries. 

Adler  (1892)  foimd  that  in  154  cases  of  projectile 
wounds  of  the  abdomen,  in  onlv  11  was  serious  visceral 
injury  absent.  Luhe  (1890  and'  1892)  found  that  in  191 
cases,  21  escaped  intestinal  injury  and  6  escaped  all  vis- 
ceral injury.  Duroselle  (1894)  found  that  but  5  escajied 
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visceral  injury  in  155  cases.  VuUiet  (1897)  found  that  12 
escaped  out  of  83. 

Vulliet  mentions  a  series  of  27  cases  of  lacerated  and 
punctured  wounds  collected  since  1890  which  were 
treated  expectantly.  The  percentage  of  recoveries  was 
57.  In  a  series  of  43  cases  of  projectile  wounds  treated 
expectantly,  the  percentage  of  deaths  was  40. 5.  The 
same  author  speaks  of  the  expectancy  mortality  of  lacer- 
ated wounds  as  37  per  cent. ;  of  projectile  wounds  as  50 
per  cent.,  referring  probably  to  all  cases  since  1890. 
Reelus  and  Noguet  claim  that  by  the  let-alone  plan  in 
88  cases  the  mortality  was  but  25  per  cent  (this  report 
appears  to  refer  to  wounds  irrespective  of  causes). 

In  Coley's  second  series  (1891)  of  laparotomies  for 
penetrating  wotnids  of  the  abdomen,  amounting  to  165 
cases,  the  mortality  was  67.2  percent.  Rectus  and  No- 
guet found  the  same  mortality  rate,  78  per  cent,  in  73 
cases.  Vulliet  states  that  in  40  cases  of  laparotomy  for 
projectile  wounds  performed  during  the  first  twelve 
hours,  the  mortality  was  44  per  cent. ;  after  the  first 
twelve  hours,  50  per  cent.  Adler's  figures  correspond 
clo.sely  to  those  of  Vulliet's. 

Dorfier,  the  mo.st  recent  writer  (1897),  states  that  the 
mortality  from  laparotomy  in  cases  of  projectile  wounds 
jierformed  in  the  first  five  hours  is  50  per  cent. :  before 
twelve  hours,  55  percent.;  after  twelve  hours,  70.5  per 
cent. 

Laparotomy  for  instrumental  wounds  in  the  first  five 
hours  has  the  low  morlality  of  16  per  cent.  Fenner  re- 
ports the  following  outcome  of  laparotomy  in  Charity 
Hospital,  New  Orleans,  from  January,  1893,  to  January, 
1901:  Gunshot  wound  of  the  abdomen  113  cases  with  78 
deaths;  stab  wounds  of  the  abdomen  39  cases  with  9 
deaths. 

Of  stab  wounds  which  were  operated  on,  Morton  re- 
ported 19  ca.ses  with  63  per  cent,  recoveries;  MacCormac 
18  cases  with  over  55  per  cent,  of  recoveries.  A  collec- 
tion of  19  cases  made  since  then  gives  over  79  per  cent, 
of  recoveries.  Joseph  D.  Bryant. 

INTRAVENOUS  INJECTIONS.— This  method  of  in- 
troducing substances  into  the  body  may  he  saiil  to  have 
a  very  limited  field  of  trsefuluess  in  practical  medicine, 
though  it  is  the  common  method  with  animals  in  the 
laboratorj'.  The  mouth  and  rectum  will  always  be  the 
readiest  ports  of  entry  to  the  body.  When  these  cannot 
be  used,  or  when  rapidity  and  certainty  of  action  are 
needed,  the  hj'podermic  needle  will  usually  meet  the  needs 
of  the  case.  Rarely  will  the  advantages  of  the  intrave- 
nous route  overweigh  its  dangers  and  difliculties. 

The  advantages  of  the  intravenous  method  are:  1. 
Greater  rapidity  of  absorption.  This  is  certainly  a  just 
claim  and  constitutes  the  chief  indication  for  the  use  of 
the  method.  3.  Greater  certainty  of  absorption.  Ordi- 
narily the  absorption  of  substances  introduced  under  the 
skin  may  be  reckoned  as  certain,  but  sotnetimes  when  a 
patient  is  in  extremis,  as  in  severe  surgical  shock,  fluids 
placed  under  the  skin  are  taken  up  but  very  slowly.  3. 
It  is  painless.  Some  irritating  substances,  such  as  mer- 
curials, cause  considerable  pain  when  introduced  hypo- 
dermically.  but  when  injected  into  a  vein  the}'  are  so 
rapidly  swept  away  into  the  general  circulation  that  no 
local  pain  can  occur.  4.  Abscesses  are  less  apt  to  occur 
for  the  same  reason.  One  shotild  not  on  this  account, 
however,  be  less  careful  in  regard  to  asepsis. 

The  disadvantages  as  compared  to  the  subcutaneous 
method  are:  1.  Greater  danger.  This  arises  lathcr  from 
failure  to  observe  proper  precautions  than  from  any 
faults  inherent  in  the  method.  When  carefully  and  judi- 
ciously used  the  method  is  safe  enough  to  be  employed  in 
the  emergencies  in  which  it  is  needed.  The  chief  danger 
is  probably  from  embolism.  The  substances  introduced 
cause  the  formation  of  a  clot  which  is  carried  to  the  right 
heart  and  thence  to  the  lungs.  If  only  agents  known  to 
be  harmless  when  thus  used  are  employed,  if  they  are 
sufficiently  diluted  and  are  introduced  slowly,  there  is 
little  danger  from  this  source.  Thrombosis  with  ulcer- 
ation has  residted  from  injections  into  a  vessel  in  the  foot 
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of  a  patient  with  varicose  veins.  The  introduction  of  air 
is  a  flanger  that  niav  be  avoided  by  care.  3.  The  action 
of  a  drug  wlien  put  directly  into  the  blood  may  be  differ- 
ent, qualitatively  and  quantitatively,  from  its  action  when 
it  is  given  bv  the  mouth  or  by  the  skin,  because  it  reaches 
the  blood  aiid  is  carried  to  the  heart  and  other  organs  in 
such  concentrated  form — an  objection  which  may  be 
]iartly  overcome  by  using  dilute  solutions  and  giving 
them  slowly.  3.  The  more  difticult  technique  is  often 
spoken  of  as  the  greatest  objection.  It  is  sometimes 
hard,  especially  in  women,  to  put  a  needle  through  the 
skin  directly  into  a  vein.  Even  after  the  vein  is  exposed 
it  may  be  an  e.xasperatingly  delicate  operation  to  get  a 
cannula  into  it. 

The  amount  of  care  and  skill  needed  to  avoid  the  dan- 
gers and  ditliculties,  then,  is  so  great  as  to  forbid  the 
use  of  intravenous  injections  as  a  routine  measure.  The 
procedure  is  to  be  reserved  for  those  cases  in  which  other 
methods  have  failed,  or  in  which  an  emergency  demands 
great  haste. 

The  following  are  some  of  the  special  instances  in  which 
intravenous  injections  have  been  used: 

In  syphilis  the  intravenous  use  of  mercurials  has  been 
especially  ad  vocated  by  Bacccelli.  The  solution  used  is  as 
follows: 

Corrosive  sublimate 1 

Sodium  chloride 3 

Distilled  water 1.000 

One  cubic  centimetre  of  this  (1  mgm.  of  mercury)  is  the 
usual  dose,  but  in  urgent  cases  it  may  be  increased.  The 
cyanide  has  also  been  used.  This  procedure  may  be  of 
value  in  those  few  cases  in  which  mercury  docs  not  appear 
to  produce  its  usual  good  effect  when  given  in  the  ordi- 
nary ways  or  in  which  rapid  advance  of  the  disease 
makes  it  essential  to  get  the  patient  mercurialized  at  the 
earliest  possible  moment.  Besides  the  dangers  already 
mentioned,  the  intravenous  use  of  mercury  has  been  fol- 
lowed by  severe  ptj-alism  even  after  small  doses.  For 
ordinary  cases  the  method  has  no  advantages  over  the 
simpler  ones  in  common  use. 

Baccelli  has  also  urged  the  intravenous  administration  of 
ciuinine  in  pernicious  malaria.  The  following  solution  is 
used,  acid  solutions  not  being  permissible : 

Quinine  lij'drochlorate gr.  xv. 

Sodium  chloride gr.  xij. 

Distilled  water 3  iiss. 

This  is  to  be  boiled  and  filtered.  Symptoms  of  cin- 
chonism,  ephemeral  in  duration,  may  appear  soon  after 
the  use  of  gr.  xv.  of  quinine  in  this  way.  As  in  the  case 
of  mercury  this  method  is  to  be  reserved  for  the  treat- 
ment of  pernicious  cases  when  quinine  given  in  tlie  ordi- 
nary ways  has  proved  of  no  avail,  or  when  great  haste 
is  demanded. 

For  the  purpose  of  introducing  into  the  circulation 
large  quantities  of  artificial  serum  in  surgical  shock  or 
hemorrhage  or  for  "  washing  the  blood  "  in  ura'mia,  sep- 
ticiemia  or  other  toxa-mic  states,  and  in  collapse  from 
cholera — for  these  purposes  intravenous  injections  are  of 
the  greatest  value.  In  such  cases  only  will  the  average 
practitioner  ever  be  called  upon  to  use' them.  In  general 
we  may  say  that  the  indications  for  the  intravenous  in- 
jection of  salt  solution  are  the  same  as  for  hypodermo- 
clysis,  and  the  reader  is  referred  to  the  article  with  that 
title.  And  the  hypodermic  method,  by  reason  of  supe- 
rior convenience  and  safety,  will  almost  always  be  chosen. 
But  in  certain  cases  of  extreme  shock,  absorption  from  the 
subcutaneous  tissue  is  slow  and  uncertain.  Thus  Jones 
rejjorts  twocases  in  whicli,  owing  to  failure  of  absorption 
from  tlie  skin,  hypodermoclysis  was  ineffectual;  on  using 
the  veins,  however,  both  patients  speedily  improved. 
Again,  wdien  hemorrhage  has  been  profu.se  and  every 
mimient  is  of  value,  the  intravenous  route  is  the  best. 
Ringer's  solution  (see  /Ii/jjudenim-li/sis)  or  0.6-per-cent. 
salt  solution  may  be  employed.     Milk  or  distilled  water — 


both  of  which  have  been  employed  with  fatal  results — 
are  mentioned  only  to  be  condemned. 

Intravenous  injections  ha\e  been  recentlj*  used  in  dia 
betes  mellitus,  especially  in  coma,  and  in  accordance  with 
the  theory  that  the  coma  is  due  to  an  acid  intoxication, 
large  quantities  of  sodium  bicarbonate  are  given  in  this 
manner.  Three  per  cent,  of  sodium  Iiicarbonate  is  addeil 
to  decinormal  salt  solution  and  upward  of  a  quart  given, 
A  discussion  of  the  value  of  this  procedure  would  be  out 
of  place  here.  It  need  only  be  said  that  the  improvement 
is  often  striking,  but  if  coma  is  well  developed  it  is 
usually  temporary.  The  intravenous  route  is  the  one 
usually  selected  in  uigent  cases — i.e.,  in  cases  in  which 
time  is  of  importance. 

Gelatin  solutions  have  been  used  intravenously  in 
aneurism,  internal  hemorrhages,  haemophilia,  and  other 
hemorrhagic  conditions.  The  subcutaneous  route  is  the 
one  ordinarily  chosen,  the  mouth  and  )'ectum  being  used 
at  the  same  time.  The  intravenous  route  is  hardly  justi- 
fiable, and  indeed  the  whole  matter  is  still  .vib  judice. 

Intravenous  feeding  has  been  tried  but  is  too  dangerous 
to  be  of  practical  value. 

Technique. — This  varies  with  the  substance  to  be  intro- 
duced or,  moi'e  properly,  with  the  amount  of  tiuid  used. 
Small  quantities,  as  in  the  case  of  mercurj-  or  of  quinine, 
are  best  inserted  directly  into  the  vein.  The  arm  is 
constricted  by  a  bandage  above  the  elbow  so  as  to  shut 
off  the  leturu  of  blood  and  distend  the  veins.  The  largest 
vein  near  the  bend  of  the  elliow  is  selected,  and  the  tield 
is  rendered  sterile  by  scrubbing  with  soap  and  then  with 
corrosive  sublimate  solution.  The  sterilized  needle  is 
then  introduced  directly  into  the  vein  through  the  skin. 
It  must  point  upward  in  the  direction  of  the  circulation. 
The  bandage  is  then  removed  and  the  injection  is  slowly 
made.  If  the  needle  has  not  entered  the  vessel  a  small 
tumor  will  be  formed  and  the  attempt  must  be  repeated. 
The  solution  shoukl  always  be  warm  when  introduced. 
Any  syringe  may  lie  used  whicli  has  a  capacity  of  several 
drachms  and  wliich  may  be  sterilized  by  boiling.  The 
ordinary  antitoxin  syringe,  made  wholly  of  glass  and 
packed  with  string,  is  as  good  as  any.  The  only  dilti- 
culty  is  in  getting  the  needleinto  the  vein.  This  is  much 
lessened  if  care  be  taken  to  use  a  new  and  very  shai  p 
needle.  The  writer  has  easily  inserted  a  needle  into  one 
of  the  comparatively  small  veins  of  the  wi-ist.  The  vein 
is  not  injured  and  many  injections  may  be  made  at  the 
same  point  without  producing  any  appreciable  change 
in  the  walls  of  the  vessel. 

For  the  introduction  of  large  quantities  of  fluid  it  is 
probablj'  better  to  insert  a  cannula.  After  apjilying  a 
bandage  and  rendering  the  field  of  operation  sterile,  as  be- 
fore, the  vein  is  exposed  by  an  incision  and  a  double  liga- 
ture is  passed.  The  lower  ligature  is  tied  and  the  vein  is 
partly  opened  by  snipping  with  scissors.  Into  the  open- 
ing thus  made  a  glass  cannula  is  inserted,  or  if  this  be  nut 
at  hand  a  dulled  liollow  needle.  The  other  ligature  is 
now  tightened  about  the  cannula  and  the  fluid  is  allowed 
to  flow  in  from  a  height  of  one  or  two  feet.  Before  start- 
ing the  flow  eveiy  precaution  must  be  taken  to  see  that 
the  fluid  contains  no  air.  The  injection  is  to  be  made 
slowly,  at  least  fifteen  minutes  being  taken  for  the  intro- 
duction of  a  quart.  The  best  temperature  is  about  lUl 
F.  After  the  operation  is  over  the  cannula  is  removed  and 
the  incision  is  clcjsed  and  dressed.  Every  precaution 
should  be  taken  to  have  the  fluid  and  its  container,  all 
instruments  and  tubes,  and  the  hands  of  the  ojierator 
sterile.  A  gla.ss  irrigating  apparatus  with  rubber  tubing 
may  be  used,  or  in  an  emergency  a  rubber  fountain  i 
syringe,  sterilized  by  boiling.  But  the  best  apjiaratus 
consists  of  a  large  flask  with  a  rublier  stopper  arranged  . 
like  a  wash  bottle.  Through  two  holes  in  the  stopper 
glass  tubes  are  passed.  One,  for  the  purpose  of  admit- 
ting air  when  the  flask  is  inverted,  leads  to  the  bottom,  I 
and  the  other  to  which  the  rubber  tube  is  attached  leads 
just  through  the  stopper.  The  whole  apparatus  filled 
with  fluid  may  be  sterilized  in  the  steam  sterilizer,  or  if 
an  ordinary  chemical  flask  is  used  it  may  be  boiled  over 
a  tripod.  Ralph  C.  Larvabee. 
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INTUBATION,— III  18.56  Boiichut  suggested  and  iict- 
tially  practised  a  crude  metliod  of  intiibation,  which, 
however,  the  ridicule  of  his 
confreres  soon  forced  liim  to 
abandon.  Before  this  time, 
catheterization  of  the  larynx 
had  been  praetised  to  a  ceitain 
extent  for  the  temporary  re- 
lief of  urgent  .symptoms  of 
stenosis,  but  with  little  success. 
In  1880  Dr.  .lo.sepli  O'Dwyer, 
of  New  York,  with  no  previous 

knowledge  of  the  experiments  of  Bouchut,  began  to 
study  the  subject  of  intubation.  This  work  e.xltended 
over  a  period  of  three  years  and  was  performed  at  the 
New  York  Foundling  Hospital,  where  the  operation  of 
tracheotomy   had   given  such  fatal   results  that  it  had 


Intubation  Instruments. — The  tubes  are  made  of  hard 
rubber  (the  older  metal  tubes  were  found  to  promote  the 
deposit  of  lime  salts  about  the  lumen  and  caused  damage 
to  the  larynx  if  worn  for  more  than  a  few  flays),  in  seven 
or  inore  sizes  suited  to  the  various  ages  of  eliiitihood.     A 


-Introducer,  with  Obturator  and  Tube  in  Place, 
turator. 


metal  scale  for  determining  tlie  proper  tube  for  a  given 
age  accompanies  each  set  of  instruments.  The  tubes 
(Fig.  2940,  Nos.  II.  and  III.)  are  long  euough  to  reach 
nearly  to  the  bifurcation  of  the  trachea,  thus  lessening  the 
chance  of  obstruction  by  loose  membrane.  The  rt'tain- 
ing  swell  is  sufficiently  fiill  to  keep  the  tube  in  place  and 
yet  small  enough  to  allow  of  ready  expulsion  when  the 
lumen  is  blocked.  The  neck  is  narrow  and  adapted  to 
the  grip  of  the  vocal  cords. 

Ulcerations  were  found  to  be  caused  by  the  cailier 
tubes  at  three  points:  1.  In  the  cricoid  division  of  the 
larynx  (the  narrowest  part) ;  this  is  obviated  by  using  the 
smallest  possible  tube  for  a  given  age.  2.  At  the  base 
of  the  epiglottis;  this  is  avoided  in  the  modern  tubes  by 
giving  the  head  a  backward  sweep  and  leaving  a  good 
deal  of  material  at  its  anterior  part,  thus  distributing  the 


-Extrac 


Fic.  2910.— Intubation  Tubes.    No.  I.,  Granulation  tube;    No,  II., 
lateral  view  of  ordinary  tube ;  No.  Ill,,  anterior  view  of  the  same. 

long  since  been  abandoned.  After  many  failures  and  a 
few  partial  successes,  Dr.  O'Dwyer  gave  to  the  world 
the  perfected  instruments  as  tlicy  are  made  to-day. 


pressure  at  this  point.  3.  At  the  end  of  the  tube 
and  caused  by  the  movement  of  the  trachea  against 
it ;  this  is  avoided  b}'  making  the  end  bulging  and 
well  rounded  off. 

A  general  idea  of  the  tuljes,  introducer  (Fig. 
2941),  gag,  and  extractor  (Fig.  2942)  may  be  ob- 
tained from  the  accompanying  illusti-ations.  The 
obturator  (Fig.  2941,  <r),  one  for  each  tube,  fits  into  the 
introducer  and  is  released  from  the  tube  by  the  thumb  of 
the  operator  pushing  forward  the  button  at  .r.    The  mouth 


FIG.  2943.— Mouth  Gag. 

gag  (Fig.  2943)  is  a  powerful  instrtnnent  and  need  not 
be  used  in  young  infants  as  it  has  the  undesirable  prop- 
erty of  lacerating  toothless  gums. 

In  addition  to  the  regular  tubes  there  are  tubes  espe- 
cially adapted  to  getting  rid  of  loose  pseudo-membrane. 
These  are  hollow  cylinders  of  different  sizes  and  of  large 
calibre  (Fig.  2944),  short  enough  not  to  push  down  the 
membrane  and  long  enough  to  reach  below  the  cricoid 
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oonstriftion.  Tlioy  Imvo  no  retaining  swell  and  it  is 
tlicrcfoR'  ni'fcssaiy  to  nsctlie  largest  size  possible,  wedg- 
ing it  into  the  larynx.     On  uo  account  should  these  tubes 


Fio.  :ifl-i4.— Fulse  Mcnibrarn-  Tube,  fitted  to  special  cibturatx^r  and  intrtxhu^er 


be  left  in  position  for  more  llian  a  few  hours,  as 
the  pressure  caused  by  them  will  do  great  dam- 
age to  the  larynx. 
Granulation  tubes  (Fig.  2040.  No.  I.)  are  constructed 
for  cases  in  which  prc\  io\is  intubalion  has  caused  the 
formation  of  granulation  tissue  about  the  larynx.  Thc_y 
dilVcrfrom  l\w  ordinary  tubes  in  liaviug  a  large  built-up 
head,  which  rides  above  the  granulations  and  by  pressure 
tends  to  hasten  their  absorjitiou. 

With  the  exeejition  of  the  short  tube  of  Bayeux,  which 
possesses  the  sole  advantage  of  being  better  adapted  to 


ments,  many  of  which  have  been  discarded  as  useless  and 
all  are  totally  unnecessary.  The  O'Dwyer  instruments 
as  made  by  a  reliable  manufacturer,  meet  all  the  require- 
ments for  which  they  were 
intended. 

The  vast  majorit}-  of 
cases  requiring  intubation 
arc  due  to  laryngeal  diph- 
theria. Other  conditions 
larely  requiring  the  oper- 
ation are  pseudo-diphtheria 
(streptococcus)  of  the  la- 
rynx, catarrhal  larynnitis, 
and  laryngismus  stridulus. 
]V/icii  to  Jiitiibii/e.— With 
the  use  of  antito.xin  it  is 
generally  considered  lietter  practice  to  wait  for  marked 
.symptoms  of  stenosis,  provided  the  patient's  condition  is 
favorable,  before  resorting  to  ojteration,  in  the  hope  that 
the  serum,  which  is  to  be  given  in  large  doses  at  the  tirst 
suspicion  of  laryngeal  diphtheria,  may  do  away  with  the 
uecessit}-  for  operative  interference. 

The  symptoms  calling  for  operation  are  pi'Ogressive 
dyspnoea,  labored  breathing  and  cyanosis,  retraction  of 
the  tissues  about  the  eiiigastrium  "and  clavicles,  dimin- 
ished respiratory  murmur  over  the  lung  bases,  physical 
depression,  and  a  failing  pulse. 


The  tube  alone, 


Fig.  294.5.-Intubatiou.    Correct  posiUon  of  operator,  patient,  and  assistants.    First  position  of  the  lubi-. 


the  operation  of  enucleation  or  removal  by  pressure 
through  the  trachea,  it  is  unnecessary  to  m("ntion  here 
any  of  the  so-called  modilicatious  of  O'Dwyer's  instru- 


Techmqiie.  of  the  Operntinn. — Intubation  may  be  |)er- 
formed  with  the  patient  in  either  the  upright  or  the  dorsal 
position,  the  former  being  generally  preferred.     In  either 
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lutiibatloa* 
Intubation. 


case  tJie  patient  is  wrapped  from  the  neck  downward  iu 
a  sheet  or  light  bhmket  which  includes  the  shoulders, 
arms,  and  hands,  care  being  taken  to  avoid  a  bulk}-  roll 
in  fi'out  of  the  neck,  which  interferes  with  the  handle  of 
the  introducer  at  the  beginning  of  the  operation.  The 
nurse  sits  upright  in  a  straight-back  chair,  holding  the 
child  firmly  against  her  left  breast  and  shoulder,  by 
crossing  the  arms  in  front  of  the  child's  body  outside  of 


Fig.  2946.-The  Tube  Just  Engaged  in  the  Larynx. 

the  wrapper.  The  legs  of  the  patient  are  gripped  l:rmly 
between  the  knees  of  the  nurse,  the  assisting  physician 
standing  behind  the  chair  grasps  the  patient's  head  be- 
tween his  hands  and  holds  it  perfectly  straight  in  a  posi- 
tion as  though  the  child  Inui(jfrot7i  the  top  of  its  head. 

The  operator,  seated  or  standing  directly  in  front  of 
the  patient,  inserts  the  mouth  gag  well  back  between  the 
jaws  of  the  left  side,  opens  the  mouth  widely  and  gives 
the  handle  of  the  instrument  to  the  assistant  who  includes 
it  between  liis  left  hand  and  the  patient's  cheek.  A  tube, 
of  the  proper  size  having  been  selected  and  its  eye 
threaded,  preferably  with  l)raided  silk,  care  is  taken  to 
see  that  it  slips  easily  from  the  oljturator,  which  lias  been 
previously  fitted  to  the  introducer.  The  operator  then 
inserts  his  left  index  linger  into  the  patient's  mouth, 
hooks  back  the  epiglottis,  crowds  the  finger  as  much  as 
possible  to  the  left  and  passes  the  tube,  in  the  middle  line 
along  it,  and  just  under  its  edge  until  the  tip  of  the  tube 
engages  in  the  glottis  (Fig.  29-16).  The  handle  of  the  in- 
troducer is  at  first  dejiressed  and  nearly  parallel  to  tlie  pa- 
tient's body ;  as  the  tiibe  approaches  the  larynx,  the  handle 
is  gradually  raised  until  the  tube  actually  engages  in  the 
chink  of  the  glottis,  when  the  elevation  of  the  introducer 
should  be  abrupt  so  that  the  tube  points  directly  down 
the  trachea.  By  gentle  pressure  it  is  passed  doAvnward 
until  the  introducer  lies  crowded  against  the  tongue  (Fig. 
2947).  The  left  forefinger  is  then  taken  from  the  epi- 
glottis and  placed  on  the  head  of  the  tube,  which  with  a 
gentle  thrust  it  pushes  home  at  the  same  time  that  the  ob- 
turator is  released  and  withdrawn  from  the  mouth  (Fig. 
2948).     The  left  forefinger  and  gag  are  then  removed. 

The  characteristic  respiratory  sound,  cough,  and  ex- 
pectoration, together  with  immediate  relief  from  tlie 
dyspna-a,  indicate  that  the  tube  is  in  position.  The 
string  is  left  in  for  fifteen  or  twenty  minutes  to  make  cer- 


tain that  the  calibre  of  the  tube  is  free  from  obstruction 
by  loose  membrane  or  thick  mucus,  after  which  one  end 
of  it  is  severed  close  to  the  angle  of  the  mouth,  and  while 
the  left  forefinger  holds  the  tube  iu  place  it  is  qui<'kly 
pulled  out.  It  is  not  necessarj-,  as  a  rule,  to  insert  the 
mouth  gag  for  this  purpose.  In  infants,  the  string  may 
be  left  in  place  during  the  entire  period  of  intubation.  In 
such  a  case  it  is  to  be  Ik  « >ked  up  behind  the  ear  and  fastened 
to  the  cheek  by  a  bit  of  adhesive  plaster.  In  older  chil- 
dren it  causes  annoyance,  may  be  pulled  on  with  consc- 
((uent  removal  of  the  tube,  and  is  very  a])t  to  be  severed 
by  the  back  teeth.  The  points  to  be  emphasized  in  the 
operation  are,  in  brief:  Hold  the  introducer  lightly  be- 
tween the  thumb  an<l  fingers,  using  no  force.  Keep  the 
introducer  as  nearly  as  possible  in  the  median  line.  Be 
sure  that  the  position  of  the  child  is  correct  and  that  it 
is  held  absolutely  innnobile.  See  that  everything  is  in 
readiness  before  beginning  the  operation.  If  not  success- 
ful in  introducing  the  tube  at  the  first  trial,  begin  all 
over,  making,  if  necessarj',  repeated  short  attempts  rather 
than  a  single  prolonged  one. 

Dr.  Bryant  of  the  Willard  Parker  Hospital  prefers  to 
intubate  with  the  patient  in  the  dorsal  position.  Here 
the  same  rules  appl\'  as  those  given  for  the  upright  posi- 
tion. The  dorsal  position  has  the  advantage  of  making 
the  operation  possible  without  the  aid  of  assistants.  For 
this  purpose  tlie  child  is  wrapped  up  as  above  described 
and  placed  on  a  table.  The  operator's  knee  is  pressed 
between  the  patient's  thighs,  the  gag  is  introduced  and 
allowed  to  hang  in  place,  and  the  tube  is  passed  in  the 
usual  way.  It  need  not  be  said  that  this  method  of 
operation  necessitates  great  skill  on  the  operator's  part, 
and  should  never  be  attempted  unless  assistance  is  ab.so- 
lutely  unattainable. 

ExTUB.\TioN. — In  the  removal  of  the  tube,  the  patient's 
position  should  be  the  same  as  that  adopted  for  its  intro- 


FiG.  2947 


-The  Tube  Passed  well  into  the  Larynx.    The  iutrodui'er 
flat  on  the  tongue. 


duction;  the  left  forefinger  is  placed  on  the  arytenoid 
cartilages,  the  epiglottis  is  hooked  up  as  the  finger  passes 
over  it,  the  licak  of  the  extractor  is  passed  to  the  centre 
of  the  pul|)  of  the  finger  and  then  to  its  extreme  end, 
'which  marks  the  posterior  boundary  of  the  glottis  in  the 
median  line,  and  then   the  handle  of   the   extractor  is 
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abruptly  elevated,  with  the  result  that  the  beak  of  the  in- 
strument is  pried  forward  from  the  finger  tip  into  the 
opening  of  the  tube.     If  difficulty  is  experienced  with 


Fig.  3ftD>.— The  Lett  Forefluger  Tbrusting  the  Tube  In  Place  and 
Hokliag  it  until  the  Obturator  is  Heleased  and  Removed  from  the 
Mouth. 

this  method  of  extraction,  the  tube  may  be  removed  by 
the  same  method  employed   in  introducing  it,  i.e.,  the 
extractor  is  passed  along  and  under  the  index  finger. 
whicli  is  holding  back  the  epiglot- 
tis. 

Care  should  be  taken  to  regulate 
tlie  degree  of  opening  of  the  jaws 
of  the  extractor  by  means  of  the 
guard  screw  (Fig.  2943,  a),  in 
order  to  avoid  laceration  of  the 
tissues  by  their  wide  separation, 
(lining  ineffectual  attempts  to  tind 
tlie  opening  of  the  tube.  The 
.spring  of  the  extractor  should  not 
be  touched  until  the  beak  of  the 
instrument  is  engaged  in  the  tube. 
As  in  inti'dducing  the  tube,  no  force 
is  neeessar_y. 

Removal  of  the  tube  by  "enu- 
cleation" has  been  practised  to 
some  extent.  The  shoi't  tubes  of 
Bayeux  already  referred  to  are  bet- 
ter adapted  to  this  method,  al- 
tliough  the  operation  is  ])ossible 
with  t)'I)w}'er's  tubes.  The  child 
is  held  head  downwaid.  while 
prcssiu'e  is  made  on  the  trachea 
just  below  tlie  point  of  the  tube. 
Tliis  operation,  while  it  is  not  to 
be  I'elied  upon,  especially  with  the 
O'Dwycr  tubes,  is  certainly  worthy 
of  a  trial  in  an  emergency,  as  for 
instance  when  there  is  a  sudden 
blocking  of  the  tube  which  is  not 
followed  by  expulsion.  In  cases  also  in  wliich  the  tube 
has  slipped  bi-low  its  proper  position,  it  is  |ierliaps  bet- 
ter to  try  this  method  ratlier  than  risli  pushing  the  tube 
farther  down  with  the  extractor. 


Vilten  to  E.rtuhate. — With  the  use  of  antitoxin,  the  time 
during  which  a  tube  need  be  retained  has  been  materially 
shortened  and  reintubation  is  much  less  frcquentlj'  re- 
quired. The  retention  of  the  tube  is  dependent  on  the 
general  condition  of  the  patient,  tlie  amount  of  toxa?mia 
present,  the  condition  of  the  pulse  and  temperature,  the 
presence  of  membrane  in  the  j^liarynx,  and  the  age  of  the 
patient.  Children  under  two  3'ears  of  age  usually  require 
the  tube  for  from  one  to  two  weeks,  oldei'  children  for  live 
days  or  less.  Blocking  of  the  tube  with  false  membrane 
or  thick  mucus  is  usuallj'  an  indication  for  immediate  re- 
moval. In  the  majority  of  such  cases  the  tube  is  expelled 
spontaneously.  Before  resorting  to  extraction,  attempts 
may  be  made  to  get  rid  of  the  membrane  bj'  giving  small 
doses  of  whiskey  and  water  in  order  to  excite  coughing, 
or  the  child  mav  be  inverted  and  struck  sliarply  on  tlie 
back. 

DnngerK  aiuJ  Difficulties  of  the  Operittiim. — There  are  no 
dangers  to  life  at  the  hands  of  an  expert  operator  fiom 
the  operation  itself.  No  physician  should  undertake  to 
intubate  a  living  child  without  thorough  practice  on  tlie 
cadaver.  Without  such  expeiieucc,  tracheotomy  is  much 
to  be  preferred,  for  the  field  of  operation  is  then  beneath 
the  eye  of  the  physician.  Dangers  fi'om  the  operation  in 
unskilled  hands  are:  asphyxia  from  jjrolonged  and  awk- 
wai'd  attempts  at  intubation,  laceration  of  the  soft  jiarls. 
with  the  extractor  as  well  as  the  tube,  and  the  making 
of  false  passages,  generally  through  the  ventricles  of  the 
larynx. 

"Pushing  down  false  membiane"  has  been  erroneously 
made  responsible  for  many  deaths  during  the  operation. 
This  accident  occasionally  occiirs,  in  which  case  the  tube 
shoidd  be  quickly  removed  by  tlie  still  attached  string 
when  the  membrane  will  usually  be  expelled.  In  some 
cases  it  may  be  necessary  to  use  false  membrane  tubes 
for  a  little  while. 

Subglottic  stenosis  (so-called  n?dema)  ma}'  rarely  be 
the  cause  of  difficulty  in  performing  intubation.  This 
occurs  at  the  cricoid  division  of  the  larynx  (the  narrowest 
part)  and  may  necessitate  a  certain  degree  of  force  in 
order  to  pusli  the  tube  through  the  constriction. 

Betfiined  Tube. — Conditions  re(iuiring  frequent  re-intu- 
bations ai'e:  persistence  of  the  laryngeal  membrane,  o'de- 


Fic:.  S(I4!).— Latest  Desisrn  nf  <  i~i   (  ont  iininu'  >  sit  nf  (i  1i«m 


ma,  ulcerations  about  the  cricoid  cartilage,  leading  oc- 
casionally to  collapse  of  the  cartilaginous  framewoik  of 
the  larynx,  cicatricial  contractions,  granulations,  and  ab- 
ductor paralysis. 
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Care  and  Feeding  of  Intubated  Children. — In  the  ma- 
jority of  cases  of  intubation  the  cliildren  soon  learn  to 
take  food  in  the  ordinaiy  way.  If.  liowever,  this  is  not 
possible,  CasselbeiTv's  position  may  be  necessar_y  at  least 
for  a  short  time.  In  this  method  the  patient's  head  hangs 
back  over  the  lap  of  the  nurse  at  an  angle  of  forty-live 
degrees,  the  feet  are  elevated  on  a  chair,  and  food  is  given 
with  a  spoon  or  from  a  bottle. 

Gavage  is  preferred  by  some  physicians  during  the  en- 
tire time  of  intubation.  It  is  certainly  contraiudicated 
when  the  pharyn.x  is  congested  and  painful.  Rectal 
feeding  should  be  regarded  as  a  last  resort.  Semi-solids 
are  more  easily  taken  than  liquids.  Food  should  be  given 
at  short  intervals  and  in  such  quantities  as  the  child  will 
take. 

Nasal  irrigation  in  cases  of  concuiTent  nasal  diphtheria, 
is  not  coutraindicaled  in  intubated  cases.  Pharyngeal 
irrigation  had  best  be  omitted.  To  avoid  the  necessity 
•of  reintubation  Dover's  powder,  gr.  i.,  or  morphine  sul- 
phate, gr.  ^'j— fV,  may  be  given  a  short  time  befoi'e  the 
tube  is  removed,  and  repeated  afterward  if  necessary. 
Other  useful  measures  to  the  same  end  are  liot  poultices 
over  the  throat,  hot  baths,  and  steam  inhalation.  Calm- 
ing and  amusing  the  child  are  also  of  great  service. 

The  more  recent  statisticsof  intubation  show  that  with 
the  early  u.se  and  proper  dosage  of  antito.xin  the  oper- 
ation detracts  but  little  if  at  all  from  the  chances  of  re- 
covery from  laryngeal  diphtheria.  Thus  Waxham  has 
reported  forty  intubations,  with  a  mortality  of  live  per 
cent. 

The  advantages  of  intubation  over  tracheotomy  are  in 
brief :  That  the  former  is  bloodless,  requires  no  amesthetic 
or  the  help  of  trained  assistants,  is  performed  in  a  few 
.seconds,  and  the  after-care  of  the  patient  is  much  less 
than  in  tracheotomized  cases.  Finally,  it  would  seem  to 
be  very  poor  judgment  on  the  ph^'sician's  part  to  intlict 
an  open  wound  in  order  to  tide  a  patient  over  a  difficulty 
often  (with  the  use  of  antitoxin)  of  only  a  few  hours' 
duration. 

Intubation  for  the  relief  of  chronic  stenosis  due  to  cica- 
trices from  wounds,  syphilitic  lesions,  etc.,  as  well  as  for 
the  removal  of  a  retained  tracheotoni}'  cannula,  was  sug- 
gested and  practisetl  by  Dr.  O'Dwyer  with  excellent  re- 
.sults.  The  details  of  the  operation  cannot  here  be  entered 
into.  Suffice  it  to  say  that  its  success  depends  largely  on 
the  ingenuity  and  skill  of  the  operator  in  having  tubes 
fashioned  to  the  various  conditions  encountered. 

William  P.  y»rt/irtip. 
Matthias  Nicoll,  Jr. 
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INTUSSUSCEPTION.— The  pi-olapse  of  one  pai-t  of 
the  intestine  into  the  lumen  of  the  adjoining  part  is  called 
an  intussusception.  The  included  portion  is  called  the  in- 
tussusceptum,  the  receiving  portion  the  intussuscipieus. 

The  condition  is  uncommon,  and  many  physicians  of 
large  experience  have  never  seen  a  single  case.  Among 
12,641  cases  of  disease  of  which  the  diagnosis  is  recorded 
in  recent  hospital  reports  in  New  York  City,  there  are 
only  two  such  cases.  Much  attention,  however,  has  re- 
cently been  called  to  the  condition,  and  the  increasing 
number  of  reports  suggests  that  when  the  possiliility  of 


this  condition  is  in  the  mind  of  the  examiner  the  diagno- 
sis will  be  made  more  frequently. 

CAfsE, — Little  is  definitely  known  of  the  cause  of  in- 
tussusception. In  peristalsis  there  are  temporary  con- 
tractions of  the  circular  muscle  fibres  of  the  intestine.     It 


Fio.  29.50.— Intussusception.  (.After  Brauii.)  The  lower  end  of  the 
ileum,  the  csecum,  and  a  part  of  the  colon  have  prolapsed  into  the 
colon,  a.  Appendbc  venniformis;  a',  ctecum;  c,  wrinkling  of 
sheath  which  permits  much  mobility. 

is  easily  conceivable  that  in  rare  instances,  under  certain 
irritations,  this  contraction  should  be  prolonged  and  that 
the  contracted  part,  with  or  without  the  action  of  the 
longitudinal  fibres,  should  slip  into  the  lumen  of  the  ad- 
jacent part  of  the  intestine  and  thus  form  an  intussuscep- 
tion; and  it  is  generally  believed  that  most  intussuscep- 
tions are  formed  in  this  way.  A  polypus  or  other  new- 
growth  or  a  foreign  body  may  also  drag  on  the  intestine 
and  thus  invaginate  it.  Leichteusteru.'  in  studj'ing  the 
records  of  3'20  cases,  found  that  polypi  were  present  in 
30  and  that  in  3-1  others  there  wei'e  cancers,  strictures, 
masses  of  undigested  food,  or  other  foreign  bodies. 

Occurrence. — The  condition  occurs  genei'ally  in  chil- 
dren. Curtis,'^  in  his  comprehensive  article  in  the  former 
edition  of  this  work,  gives  the  following  table  of  ages: 


Age. 

Before  11  yeais 

Between  II  and  20  years 
Between  21  and  40  years 
Between  41  and  60  years 
Over  BO  years 


Acute  cases. 
Per  cent. 


.53 
12 
30 
11 

i 


Chronic  cases. 
Per  cent. 


28 
10 
47 
12 
4 


He  found  that  children  not  over  one  year  of  age  furnish 
29  per  cent,  of  the  cases  of  intusstisception. 

The  loctitivu  of  the  intussusception  is  most  commonly 
at  the  ileo-caecal  opening. 

Leichtenstern  found  the  follow-ing  distribution:  Ileo- 
Cfecal,  44  per  cent. ;  enteiic,  SO  per  cent. ;  colic,  18  per 
cent, ;  ileo-colic,  8  per  cent.  The  cases  of  intussuscep- 
tion in  the  siuall  intestine  were  almost  entirely  confined 
to  the  ileum  and  the  lower  part  of  the  jejunum.  There 
are,  however,  records  of  a  very  few  rare  cases  of  intus- 
susception of  the  duodenum. 

Curtis  noted  that  three-fourths  of  the  cases  in  childien 
under  one  year  of  age  wei'e  ileo-ctecal,  the  mobility  of 
the  caecum  and  entire  colon   being  greater  in  early  life. 

Symptoms. — The  symptoms  which  are  most  commonly 
present  are  the  following:  1.  Abdominal  pain.  2,  Vom- 
iting, 3.  Constipation.  4.  The  presence  of  a  tumor 
within  the  abdomen.  5.  The  passage  of  blood  and  mucus 
fiom  the  rectum.  6.  The  presence  of  the  intussuscep- 
tum  so  near  the  rectum  that  it  can  be  felt  by  the  finger. 
T.  Shock. 

Pain  usualh'  comes  on  suddenly,  often  without  any 

preceding  illness  or  injury.     The  jiatient  usually  twists 

and  turns  until  he  has  reached  the  position  wdiich  is  least 

uncomfortable,  possibly  flexing  the  thighs  on  the  body. 

Vomiting  is  usualh"  persistent,   fii'st  of  the  stomach 
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contents,  then  of  the  intestinal  contents;  the  character 
of  the  material  vomited  depends  ou  the  site  of  the  con- 
striction, and  it  need  not  be  distinctly  fa;cal.  Persistent 
vomiting  should  always  lead  one  to  examine  very  care- 
fully for  the  other  symptoms  of  intussusception. 

Constipation  must"  of  course  be  present  when  the  intes- 
tine is  occluded,  but  the  contents  of  the  intestine  which 
are  below  the  occlusion  come  away  with  the  enemata. 
and  this  may  be  misleading  during  the  early  hours  of  the 
condition.  » 

Abdominal  Tumor. — The  intussusception  may  fre- 
quently be  felt  within  the  abdomen.  It  is  generally  de- 
scribed as  a  sausage-shaped  mass,  usually  lying  near  the 
ileo-CiBcal  region.  The  possibility  of  feeling  it  depends 
largely  on  the  presence  or  absence  of  inflammation  and 
tympanites.  If  there  is  enough  inflammation  to  cause 
refle.x  rigidity  of  the  abdominal  muscles,  it  may  be  difii- 
cult  or  even  "impossible  to  feel  tliemass;  if  this  rigidity 
is  excessive  and  if  there  is  tympanites,  it  will  probably 
be  impossible  to  distinguish  the  mass  without  putting 
the  patient  under  the  influence  of  an  ana;stlietic.  Some- 
times a  very  long  piece  of  the  ileum  slides  into  the  colon, 
and  it  may  evea  pass  tlirough  its  entire  length  as  far  as 
the  rectum ;  in  sucli  instances  instead  of  a  sausage-shaped 
tumor  there  would  be  a  tumefaction  throughout  the  entire 
length  of  the  colon,  which  might  be  very  indefinite  to  the 
touch.  Again,  in  very  rare  instances  the  intussusception 
is  in  the  ujijier  part  of  the  intestine  close  under  the  liver, 
where  it  cannot  be  felt.  It  may  be  under  the  ribs,  and 
hence  impalpable,  even  when  it  is  located  lower  in  the 
small  intestine.  Erdniann  ^  states  that  in  three  of  his  nine 
cases  no  tumor  could  be  found  before  operation,  although 
the  ablest  of  pediatric  diagnosticians  liad  carefully  pal- 
pated the  subjects.  Operation  was,  however,  performed 
on  account  of  the  symptoms,  and  in  tAvo  of  the  cases  the 
tumor  was  found  under  the  ribs  in  the  left  hypochon- 
driac region ;  in  the  third  it  was  under  the  right  lobe  of 
the  liver. 

Tlie  Passage  of  Blood  or  Bloody  Mucus  from  the  rectum 
is  a  most  important  aid  to  diagnosis.  When  it  occurs  in 
conjunction  with  the  symptoms  already  enumerated,  it 
makes  the  diagifosis  almost  certain.  In  tlie  cases  in 
which  operation  lias  been  done  it  has  been  among  the 
most  commonly  recorded  symptoms.  In  150  cases  studied 
by  Gibson,''  in  which  the  record  of  symptoms  was  not 
complete,  a  bloody  discharge  from  tlie  rectum  was  re- 
corded 38  times ;  vomiting,  25  times ;  intussusception  felt 
through  the  rectum,  23  times;  discharge  of  mucus,  and 
tenesmus,  13  times. 

Tlie  Palpation  of  the  Intussusception  through  the  liectum 
is  of  course  proof  positive  of  its  existence;  an  effort 
should  always  be  made  to  feel  it  there  in  suspected  cases. 
Its  presence  is  recorded  in  one-sixth  of  the  cases  in  Gib- 
son's table. 

Shock  and  Mxhtmstion  may  or  may  not  be  present.  Cur- 
tis states  that  as  a  rule  the  little  patients  remain  in  good 
condition  until  suffering  and  want  of  food  lead  to  exhaus- 
tion. The  writer's  experience  corresponds  to  this.  Erd- 
mann  found  shock  present  in  the  majority  of  his  cases. 

One  cannot  expect  to  find  all  of  these  symptoms  in  a 
single  case,  but  a  routine  search  should  be  made  for  all  of 
them  in  every  child  who  has  persistent  vomiting. 

TiiE.^T.^tENT. — Success  in  the  treatment  of  this  condi- 
tion depends  largely  upon  promptness  in  diagnosis. 
There  is  hardly  a  condition  in  medicine  or  surgery  in 
which  an  early  and  definite  diagnosis  is  more  important  for 
the  patient.  Before  ailhcsions  have  formed,  the  intussus- 
ception can  be  reduced  with  ease.  When  firm  adhesions 
have  formed,  reduction  is  difficult.  AVheii  the  intussus- 
ce])tion  has  become  gangn^nous,  tlie  condition  is  one  of 
the  most  formidable  known  to  surgery. 

Only  two  methods  of  treatment  need  be  considered:  (1) 
The  injection  of  liipiids  or  gas  by  the  rectum;  and  (2) 
operation.  The  operative  method  is  coming  more  and 
more  into  prominence;  the  use  of  enemata  is  being  made 
more  subordinate  each  year.  Many  children  have  died 
under  treatment  by  enemata  who  could  have  been  saved 
by  prompt  operation. 


The  objections  to  enemata  may  be  thus  stated :  (1)  They 
may  delay  operation  until  it  is  too  late ;  3,  they  may  rup- 
ture the  intestine;  (3)  it  is  very  dilficult  to  determine 
whether  the  intussusception  has  been  I'educed  by  them ; 
(4)  if  the  intussusception  has  been  reduced,  it  is  much  more 
likely  to  recur  than  when  a  fold  has  been  made  in  the 
mesentery  and  stitched  according  to  Senn's  method. 
These  objections  are  based  upon  the  records  of  cases. 
Gibson,  whose  entire  tabulation  includes  two  hundred 
and  thirty-eight  cases  in  which  ojieration  has  been  done, 
gives  examples  to  show  how  real  they  are. 

The  first  objection  is  perhaps  the  most  important.  If 
the  diagnosis  is  once  made,  relief  should  be  obtained  with- 
out delaj';  an  intussusception  should  be  dealt  with  as 
promptly  as  a  strangulated  hernia,  and  the  giving  of 
enemata  and  waiting  to  study  the  result  is  apt  to  cause 
most  dangerous  delay. 

The  following  cases*  show  the  danger  of  perforation: 
A  child  of  five  years  (case  recorded  by  Harrington)  was 
given  an  enema  under  a  h_ydrostatic  pressure  of  four  and 
one-half  feet,  on  the  flftli  day  of  the  intussusception,  and 
the  ileum  was  found  to  be  perforated  as  a  direct  result  of 
the  pressure.  Fenwick  records  a  fatal  perforation  which 
occurred  in  a  child  of  six  months,  following  an  enema 
which  was  given  on  the  second  day  of  the  illness.  Re- 
duction apparently  occurred,  but  the  child  died  almost 
immediately,  and  the  autopsy  showed  ulceration  and  per- 
foration of  the  gut,  the  intussusception  not  having  been 
reduced.  Parkes  cites  a'  case  in  which  an  injection  of 
one  pint  in  a  tliree-inonths-old  child  caused  a  |ierforation 
in  the  lower  jmrt  of  the  intussusception,  which  was  found 
at  the  autop.sy. 

A  change  in  the  size  or  location  of  the  invagination  or 
a  partial  reduction  may  be  easily  mistaken  for  a  complete 
reduction.  Instances  of  this  are  also  recorded  in  Gibson's 
tables. 

Gibson  also  calls  attention  to  many  instances  of  the  re- 
turn of  the  intussusception  after  it  had  once  been  reduced 
by  enemata.  Of  course  this  may  occur  after  operation, 
but  if  the  mesentery  is  folded  longitudinally  and  then 
stitched  it  is  less  likely  to  do  so. 

The  following  rules  for  the  use  of  rectal  injections  may 
be  given : 

1.  Only  water  or  bland  liquids  should  be  u.sed,  since 
the  pressure  of  air  or  other  gases  cannot  be  accurately 
measured. 

2.  The  column  of  liquid  should  not  be  more  than  three 
feet  high.  Pick''  limits  the  height  to  three  feet  and  the 
amount  to  one  and  one-half  pints  for  a  child  under  one 
year  of  age. 

3.  Enemata  should  be  used  only  in  the  early  stages  of 
the  intussusception.  Gibson  would  limit  their  use  to  the 
first  two  days.  He  found  that  in  at  least  three  of  the 
cases  recorded  as  treated  on  the  first  day  of  the  disea.se, 
more  than  a  simple  reduction  of  the  intussusception  was 
needed ;  in  one  of  them  the  colon  was  beginning  to 
slough.  Erdmann  considers  the  use  of  enemata  justi- 
fiable in  all  cases  of  less  than  twenty-four  hours'  dura- 
tion. 

4.  If  the  enema  is  to  be  given,  all  the  preparations  for 
operation  should  be  made,  and  unless  there  is  definite 
proof  that  the  intussusception  has  been  reduced  the  ab- 
domen should  be  opened. 

Operation. — The  operation  of  choice  is  the  opening  of 
the  abdomen  and  the  reduction  of  the  intussusception  by 
manipulation  and  pressure  from  below  without  pulling 
ou  the  intestine.  A  plait  may  tlien  be  stitched  in  the 
mesentery  in  the  hope  of  jireventing  a  recurrence. 

The  use  of  enemata  to  aid  in  this  reduction  after  the 
abdomen  has  been  opened  may  be  of  very  great  assist- 
ance. Brewer'"  reports  a  case  of  five  days' duration  in 
which  a  part  of  the  ileum,  the  csccum,  and  nearly  half  of 
the  colon  had  prolapsed  into  the  remaining  part  of  the 
colon  so  as  to  be  palpable  at  the  rectum;  dense  adhesions 
were  present,  but  the  patient  was  put  in  the  Tr(^ndelen- 
burg  posture  and  the  rectum  distended  by  saline  solution. 
By  the  combined  use  of  taxis,  traction,  pressure  of  .saline 
solution,  and  the  manual  breaking  up  of  adhesions  be- 
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tweeu  the  ileum  and  colon,  the  intussusception  wasfinalh' 
reduced  and  the  jiaticnt  recovered. 

There  are  many  instances  in  which  the  reduction  of 
the  intussusception  has  been  impossible.  The  intestinal 
wall,  when  deprived  of  its  circulation  and  subjected  to 
so  much  pressure,  becomes  weakened  and  may  rupture 
even  under  very  gentle  manipulation ;  or  the  operator 
may  see  that  further  manipulation  will  rupture  it,  and 
hence  decide  to  do  a  resection  at  once. 

Under  tliese  conditions  the  following  procedures  are 
to  be  considered : 

1.  Resection  of  the  diseased  intestine  and  union  of  its 
ends  by  suture  or  liy  a  Murphy  button. 

3.  Removal  of  tlie  intu.ssusceptum  through  a  longitu- 
dinal opening  in  the  intestine  which  holds  it,  and  suture 
of  the  intestinal  walls  where  the  intussu.sceptum  enters 
the  intussuscipiens. 

3.  The  formation  of  an  artificial  anus  in  the  hope  of 
restoring  the  continuity  of  the  intestine  at  a  later  time. 

Intestinal  resection  an<l  union  of  the  divided  ends  is 
the  operation  of  choice,  and  will  probably  save  more  lives 
than  any  other  method  of  dealing  with  the  condition.  It 
has  two  distinct  advantages  over  the  second  method :  (1) 
The  section  may  be  so  placed  that  healthy  parts  of  intes- 
tine are  used  for  approximation ;  (3)  there  is  the  minimum 
danger  of  sepsis  from  handling  of  the  inflamed  intussus- 
ception. 

There  are,  however,  instances  in  which  the  second 
method  is  preferable.  For  e.xample,  in  the  case  of  an  in- 
tussusception in  the  large  intestine  when  the  lack  of 
mesenter}'  makes  approximation  of  the  ends  of  the  in- 
testine very  difficult,  it  may  be  better  to  take  advantage 
of  adhesions  which  already  exist  at  the  upjier  margin  of 
the  invagination. 

It  is  generally  conceded  that  an  end-to-end  union  is 
better  than  a  lateral  anastomosis,  as  there  is  less  danger 
of  cicatricial  contraction.  Whether  the  end-to-end  union 
should  be  made  with  a  Mur])hy  button  or  by  suture  de- 
pends on  the  practice  of  the  individual  surgeon.  The 
present  tendency  is  to  use  JIurphy  buttons.  In  intestinal 
resection  after  sti-angulated  hernia  they  have  been  of 
great  aid.  Peterson,'  for  instance,  in  studying  the  cases 
from  Czerny's  clinic  in  Heidelberg,  reports  15  cases  of 
primary  resection  with  8  deaths  prior  to  1898,  a  mortality 
of  60  per  Cent. ;  and  13  primary  resections  with  1  death 
since  1898,  a  mortality  of  8  per  cent.  He  ascribes  the 
improvement  to  the  use  of  the  Murphy  button  and  to  the 
employment  of  local  ana?sthesia. 

The  conditions  in  intussusception  are  not  so  favorable 
for  the  Murphy  button.  The  cases  are  usually  in  chil- 
dren and  a  button  of  very  small  size  is  necessarj-,  and 
this  may  be  difficult  to  use  in  the  distended  upper  part  of 
the  intestine,  unless  it  is  inserted  in  the  side  of  the  gut. 
Again,  in  these  operations  of  emergency  the  proper  but- 
ton may  not  be  at  hand. 

End-to-end  suture,  with  the  first  row  of  sutures  includ- 
ing all  the  intestinal  coats  and  carried  over  the  intesti- 
nal margins,  and  the  second  row  going  to  and  including 
the  submucous  layer,  may  be  relied  upon  as  an  efficacious 
method. 

The  formation  of  an  artificial  anus  is  not  usually  to  be 
advised.  It  is  conceivable  that  in  a  case  of  dire  urgency 
the  intestine  may  be  drawn  through  the  abdominal  ojien- 
ing  and  left  there,  but  the  results  from  this  procedure 
are  very  discouraging.  Unless  the  opening  is  in  the 
lower  part  of  the  intestine  life  is  maintained  with  difli- 
culty,  and  even  then  there  is  an  irritating  and  disagree- 
able discharge,  and  the  necessity  still  exists  for  a  second- 
ary operation  wliich  of  itself  has  a  high  mortality  rate. 
Peterson « has  recently  considered  with  great  care  tlie  rela- 
tive advantages  of  intestinal  resection  and  artificial  anus 
in  cases  of  strangulated  hernia.  The  mortality  in  23  art i- 
flcial-anus  cases  was  G7  per  cent.,  and  in  28  resection 
cases  33  per  cent.  He  quotes  numerous  authorities, 
among  them  Zeidler,'  who  has  analyzed  313  cases  treated 
by  artificial-anus  formation  and  369  cases  treated  by  in- 
testinal resection,  and  concludes  that  the  higher  mortality 
rate  of  the  former  was  not  due  to  the  nature  of  the  cases 


prior  to  operation.  He  suggests  that  an  additional  17  per 
cent,  of  the  artificial-anus  cases  could  have  been  saved  by 
intestinal  resection. 

PuoGNOsis. — The  mortality  from  intussusception  is 
very  high,  but  it  is  diminishing  from  year  to  year.  In 
the  former  edition  of  this  work  Curtis  stated  that  it  was 
76  per  cent,  in  70  patients  who  had  been  oijerated  upon 
from  1873  to  1887  inclusive.  In  1891*  he  found  it  70  per 
cent,  in  105  cases.  In  1897  Gibson  found  it  53  per  cent, 
in  149  patients  operated  upon  from  1888  to  1896 inclusive. 

A  reduction  from  76  to  53  per  cent,  is  most  encourag- 
ing. Still  we  must  look  with  terror  on  a  disease  which 
has  a  mortality  of  53  per  cent. ;  and  when  we  ]-ealize  that 
the  mortality  would  probably  be  less  than  10  per  cent,  if 
an  early  diagnosis  could  always  be  made,  we  nuist  be 
impressed  with  our  responsibility  and  the  importance  of 
considering  all  the  elements  which  go  to  make  this  diag- 
nosis ;  and  we  must  realize  the  necessity  for  prompt  action 
if  the  diagnosis  is  once  made. 

There  is  an  enormous  diflerence  in  the  mortality  of  re- 
ducible and  irreducible  cases.  Gibson  found  the'former 
to  be  38  percent.,  the  latter  83  per  cent.  He  found  only 
10  cases  of  recovery  after  irreducible  intussusception  in 
his  entire  series  of  838  cases  dating  back  to  1869.  There 
was  no  case  of  recovery  from  irreducible  intussusception 
in  a  child  under  seven  years  of  age.  There  was  only  one 
case  of  recovery  from  gangrenous  intussusception ;  it  was 
in  a  patient  twenty-three  years  of  age. 

The.se  figures,  however,  do  not  indicate  the  possiljili- 
ties  of  intestinal  surgery  at  the  present  time.  Ludlolf 
reports  four  cases  of  intestinal  resection  and  cnd-to-end 
suture  for  intussusception,  with  recovery.  A  fifth  case 
was  treated  b}'  intestinal  anastomosis  and  terminated  f.'i- 
tally.  In  a  sixth  case  the  invagination  was  reduced  with 
difficulty,  and  abscesses  formed  about  it,  but  there  was 
final  recovery. 

The  writer  '0  has  been  so  fortunate  as  to  obtain  a  recov- 
ery from  gangrenous  intussusception  of  ten  days'  duia- 
tion,  in  a  boy  four  years  old,  by  intestinal  resection  and 
end-to  end  suture.  "We  may  confidently  expect  that  we 
shall  in  the  future  know  of  many  cases  of  recovery  from 
irreducible  intussusception. 

The  space  allotted  to  this  article  does  not  allow  of  an 
exhaustive  consideration  of  all  the  topics.  For  such  a 
consideration  the  reader  is  referred  to  the  literature  to 
which  references  are  made.  Charles  A'.  Duwd. 

'  Leichtenstem :  Viertefjahrselir.  f.  prakt.  Heifli.,  1873. 
^CurUs:   Reference   Hanpeook   of  the    Medical    Sciences. 
New  York.  ISSlt,  vol.  viil. 
5  Erdmann :  Annals  of  Surgery,  .Tuly,  1900,  p.  183. 
^  Gibson  :  Medical  Kecord,  julv  17th,  1.^97,  p.  72. 
'  Brewer:  Annals  of  Siirserv,  Si-|ilfiiilu-r,  ISiOO,  p.  249. 
'Peterson:  Deutscb.  med.  VV(«li.,  l',«il,  Nos.  8-10. 
'  Zeidler :  Cent.  Clilr.,  1893,  p.  62. 
»  Curtis :  Medical  Record,  1891,  xl.,  p.  534. 
•  LudlolT:  Centralblatt  fiir  Chir.,  1899.  p.  46. 
>"  Dowd  :  Annals  of  Surgery,  July,  1902. 

INVERTIN. — An  enzyme  contained  in  the  avccvs  enieri- 
ciis  which  possesses  a  powerful  hydrolj'zing  or  inverting 
action  upon  cane  sugar  and  nialto.se,  causing  in  each  case 
the  taking  up,  by  the  disaccharide  molecule,  of  the  ele- 
ments of  a  molecule  of  water  and  simultaneous  cleavage 
into  two  mono.sacoharide  molecules.  There  is  thus 
formed  in  the  case  of  cane  sugar  a  mixture  of  ecjual 
ciuantitics  of  dextrose  and  hcvulose,  i.e.,  invert  sui/ar. 
and,  in  the  case  of  maltose,  dextrose  alone  in  equivalent 
quantity  is  formed.  The  enzyme  is  .stated  to  be  inactive 
toward  lactose,  although  it  is  present  in  the  intestinal 
secretion  at  birth. 

That  the  action  is  due  to  an  enzyme  is  shown  by  the 
facts  that  it  is  not  inhibited  by  the  presence  of  auti.septics, 
and  is  at  once  destroyed  by  boiling  the  suecus  entericus. 

Benjamin  Moore. 

lODANTIFEBRIN.— CJIiINHCoHaO.  This  is  pre- 
pared froiu  acetanilid  by  substituting  iodine  for  one 
hydrogen  atom.  It  was  prepared  by  Dr.  Ostermayer, 
who  also  introduced  iodantijiyrin.  It  is  a  white  crystal- 
line powder  iu.soluble  in  cold,  but  soluble  iu  hot  water 
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jind  alcoliol.  The  experiments  of  Dr.  Ostermayer 
showed  that  it  was  devoid  of  any  therapeutif  aetion. 
No  effects  were  observed  that  eoidd  be  .-ittiibuted  either 
to  tlie  acetanilid  or  to  tlie  iodiue,  nor  could  either  be  de- 
tected ill  tlie  urine  after  its  administration.  It  appears 
that  the  iodine  destroys  the  solubility  of  the  compound 
and  that  no  absorption  takes  place.      Beaumont  Small. 

IODANTIPYRIN;IODOPYRIN.— CbHJ(CH3).,C<,HN,0. 

This  eoiiipouiid.  iiitrndueed  ill  1891  liy  J)r.  O.stcrmayer, 
i.s  antipyrin  in  which  one  hydroijen  atom  has  been  re- 
]ilaced  ijy  iodine.  It  forms  in  colorless,  shining,  pris- 
matic needles,  not  very  soluble  in  cold  water  or  alcoliol, 
but  readily  soluble  in  either  when  hot. 

lodopyrin  was  supposed  to  be  a  soluble  combination  of 
the  therapeutic  properties  of  antipyrin  and  iodine,  but 
experience  has  shown  that  in  the  stomach  it  is  decom- 
posed by  the  hydrochloric  acid,  and  forms  anti]iyrin  and 
iodide  of  sodiuin.  Its  antipyretic  etfccts  are  those  of  an- 
tipyrin. In  tyjihoid  fever,  pulmonary  phthisis,  rheu- 
matic fever,  antl  other  febrile  conditions,  it  lowers  the 
temperature  rapidly,  and  lowers  the  pulse  and  respira- 
tion; at  times  it  ])roduces  a  free  perspiration.  The  dose 
is  from  seven  and  a  half  to  twenty-two  grains.  The 
value  of  the  iodide  of  sodium  is  uncertain,  as  no  decided 
benefit  has  been  traced  to  it.  The  iodiue  may  be  detected 
in  the  urine  after  fifteen  to  twenty-two  grains  have  been 
given.  Beaumont  Synall. 

IODIDES. — I.  Gener.\i,  Medicin.\i.  Properties  op 
lomiiKs. — Iodides  whose  basic  radicle  is  sufficiently  inno- 
cent to  permit  of  the  taking  of  the  salt  in  decided  quan- 
tity show  special  and  marked  pli3'siological  and  thera- 
peutic powers,  unquestionably  due  to  the  iodine  of  their 
•composition.  Physiologically,  they  tend  to  produce 
symptoms  as  of  catarrh,  airectiug  sometimes  the  mucous 
membranes  of  the  head  alone,  and  sometimes  also  the 
gastro-intestinal  mucous  tract;  to  bring  out  an  acneform 
eruption  on  the  face ;  and,  when  given  in  large  doses  long 
continued,  to  favor  emaciation.  These  derangements, 
-constituting  the  condition  known  as  iodisni,  present 
themselves  clinically  as  follows:  The  subject  experiences 
the  general  feeling  of  di.scomfort  preceding  feverishness, 
and  soon  follow  running  at  the  nose  and  watering  of  the 
■eyes,  with  frontal  h.eadache  and  sneezing.  In  sensitive 
persons  the  conjunctiva  may  be  blood-shot,  and  the  cir- 
ciunjacent  tissues  swollen  and  oedemalous.  A  salty  taste 
is  perceived,  and  the  salivary  flow  is  somewhat  freer  than 
usual.  From  extension  of  tlii^  influence  to  the  lower  mu- 
cous membranes,  there  maj'  develop  cough,  with  hoarse- 
ness, from  irritation  of  the  throat,  and  epigastric  sinking, 
with  nausea,  and  a  watery  diarrli(ea,  with  colic,  from 
affection  of  the  gastro-intestinal  tract.  An  eruption,  like 
-acne,  is  apt  to  break  out,  first  upon  the  face,  where  the 
papules  are  generally  large  and  indurated,  and  later  upon 
the  trunk  or  extremities.  Sometimes  purpuric  blotches 
also  appear,  or  blebs,  and  sometimes  the  main  eruption 
is  ecz.ematous  instead  of  acneform.  Nervous  symptoms 
are  not  so  very  uncommon,  of  the  general  type  of  listless- 
ness  and  depression,  and  in  one  case  of  long-continued 
heavy  dosiige  H.  0.  AVood  observed  the  subject  to  be 
"intensely  sleepy  and  stupid,"  as  in  the  allied  condition 
of  luomism.  As  regardsthe  tendency  to  emaciation,  this 
■certainly  is  insignificant,  even  in  the  very  large  dosage 
with  iodides  of  current  medical  practice;  and  the  alleged 
atrophy  of  the  mamma' or  the  testicles  under  the  influence 
of  the  iodides,  if  it  hapiiens  at  all,  is  so  exceeilingly  rare 
tliat  it  may  be  dismis.sed  from  consideration  as  a  passible 
danger  in  tlie  use  of  tlic'  medicines.  An  important  point 
in  connection  with  the  jdienomcna  of  iodism  is  the  very 
different  siisceptiliility  of  different  individuals,  on  the 
one  hand,  and  of  the  same  individual  at  different  times, 
on  the  other.  Thus,  with  some,  coiyza  is  developed  by 
doses  of  only  a  few  centigrams  each  (between  one  and 
two  grains),  and.  with  some,  the  disagreeable  symptoms 
spontaneously  subside,  even  during  a  continuance  of  the 
medication.  In  persons  who  are  keenly  susceptible,  the 
necessary  therapeutic  dosage  may  be  attained  by  begin- 


ning with  very  small  doses,  such  as  0.03  gm.  (lialf  a 
grain)  of  an  alkaline  iodide,  and  gradually  increasing. 
Under  any  circumstances,  the  taking  of  copious  draughts 
of  flidd  during  the  course  of  the  medication  tends  to  lessen 
both  the  frequency  and  severity  of  possible  iodism  doubt 
less  by  hastening  the  elimination  of  the  iodide  salt.  Anrl 
even  when  occurring,  the  phenomena  of  iodism  are, with 
rare  exceptions,  distressing  ratlier  than  dangerous,  and 
disappear  promptly  and  fully  upon  discontinuance  of  the 
dosing. 

The  therapeutic  power  of  the  iodides  resides  in  a  ten- 
dency to  promote  the  absorption  of  inflammatory  or 
hyperplastic  products.  This  influence,  however,  proves 
to  be  of  very  different  degrees  of  potency  in  the  different 
circumstances  where  morbid  products  develop.  It  is,  in 
general,  most  powerful  where  the  parts  involved  belong 
to  the  nervous  or  the  connective-tissue  structures,  and, 
in  particular  where  the  process  is  determined  by  llie 
syphilitic,  the  rheumatic,  or  the  scrofulous  cachexia. 
Over  purely  idiopathic  hyperplasia;  or  inflammatory  prod- 
ucts the  resolvent  power  of  the  iodides,  though  often 
decided,  and  sufficiently  so  to  be  exceedingly  valuable 
clinically,  yet  is  distinctly  less  pronounced.  In  affections 
of  epithelial  structures,  the  influence  of  the  iodides  is  per- 
haps most  marked  in  bronehocele,  and  much  more  so  in 
the  idiopathic  variety  than  in  that  belonging  to  Basedow's 
disease;  next  in  scrofulous  enlargement  of  the  lymphatic 
glands;  and  least  in  enlargement  of  the  spleen  and  or- 
ganic disease  of  the  kidney.  To  develop  the  full  potency 
of  the  iodides  it  is  necessary,  more  often  than  not,  to  give 
large  do.ses,  especially  in  organic  disease  of  the  nerve  cen- 
tres, whether  syphilitic  or  idiopathic.  In  such  cases  a 
marked  alleviation  of  symptoms,  or,  in  pos.sible  instances, 
even  a  cure,  may  often  be  wrought  by  bold  exhibition  of 
an  iodide,  where  previous  inadequate  do.sage  had  failed 
to  produce  any  effect  whatsoever.  In  brain  disease  such 
quantities  as  from  8  to  24  gm.  (3  ij.-vi.)  of  an  alkaline 
iodide  are  not  unusual  daily  allowances.  Besides  the 
foregoing,  iodides  have  a  few  special  medicinal  applica- 
tions, as  follows;  In  chronic  poisoning  by  mercury  or 
lead,  the  alkaline  iodides,  taken  internally,  tend  to  deter- 
mine a  reabsorptiou  into  the  blood,  in  soluble  condition, 
of  such  of  the  mineral  as  had  been  fixed  in  the  tissues. 
Thus  elimination  of  the  poison  is  favored;  but  thus  also 
acute  poisoning  may  be  re-established,  if  too  much  of  the 
metallic  comptuind  is  made  to  enter  the  blood  at  once. 
Hence,  in  this  particular  therapeusis  of  the  iodides,  the 
doses  must  at  the  beginning  be  small,  and  any  increase  is 
to  be  made  gradually  and  with  careful  watching  of  the 
effects  produced. 

II.  TiTE  Iodides  Used  in  MEDictNE. — The  iodides 
official,  or  entering  into  the  composition  of  pharmaceu- 
tical preparations  official  in  the  United  States  Pharmaco- 
pieia,  are,  of  the  heavy  metals,  the  iodides  severally  of 
iron,  meivirn/.  silver,  zinc,  and  lead  ;  of  the  metals  of  the 
alkalies  and  the  earths,  the  iodides  of  potassiirm.,  sodium, 
ammonium,  andstron/ium  ;  and  of  non-metallic  elements, 
the  iodides  of  arsenic  and  of  siifphtir.  Of  these  various 
iodides,  those  of  the  alkali  metals  and  of  strontium  alone 
can  be  given  in  sufficient  dosage  to  develop  the  full  iodide 
therapeutic  influence.  In  the  other  iodides  the  medicinal 
eft'eets  of  the  basic  radicle  practically  outshine  what  can 
be  gotten  from  the  iodine,  and  such  of  the  list  given  above 
as  are  compounds  of  heavy  metals  or  of  non-metals  will 
therefore  be  found  discussed  under  the  several  titles  of 
the  basic  elements.  The  group  of  iodides  medicinally 
important  simply  as  iodides  comprises,  of  the  official  list, 
only  the  potassium,  sodium,  ammonium,  and  strontium 
salts,  to  whose  action  alone  the  foregoing  remarks  con- 
cerning effects  and  uses  apply  in  full. 

Potassium  Iodide,  KI.  The  salt  is  official  as  Potassii 
Todidtim.,  Potassium  Iodide.  It  occurs  in  "colorless, 
transparent,  or  translucent,  cubical  crystals  (the  white, 
opaque,  commercial  variety  being  crystallized  from  an 
alkaline  .solution,  and  less  ]nire),  or  a  white  granular 
powder,  having  a  peculiar,  faint,  iodine-like  odor,  and  a 
jningent,  saline,  afterward  bitter  taste.  Permanent  in 
dry  air,  and  but  slightly  deliquescent  in  moist  air.     Solu- 
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ble  at  15'  C.  (59°  F.).  in  0.73  part  of  water,  aiitl  iu  18 
parts  of  alcohol;  in  0.5  part  of  boiling  water,  and  iu  G 
parts  of  boiling  alcohol;  also  soluble  in  3.5  parts  of 
glycerin"  (U.  S.  P.).  The  salt  should  be  kept  in  well- 
stoppered  bottles.  Potassium  iodide  is  chemically  incom- 
patible with  metallic  mercury  and  the  pharmaceutical 
preparations  containing  mercury  in  that  state,  and  with 
the  oxides,  sulphates,  and  chlorides  of  the  same  metal,  in- 
cluding mereuramnioniuiu  chloride  ("  white  precipitate  "). 
In  the  ease  of  mercuric  chloride  (corrosive  sublimate), 
however,  the  chemical  incompatibility  does  not  impair 
the  medicinal  etlieiency  or  pharmaceutical  elegance  of  a 
mixture  of  the  two  salts  in  solution;  for  if,  as  must  be 
the  case  in  a  medicinal  prescriiition,  the  potassium  iodide 
be  in  excess,  tlie  mercuric  iodide  forming  upon  addition 
of  mercuric  chloride  immediately  redi.ssolves  through  the 
secondary  forming  of  a  double  salt.  And  such  solution 
produces  to  full  degree  the  medicinal  effects  of  the  mer- 
curial. Corrosive  sublimate  therefore  may  be  prescribed 
very  conveniently  iu  a  solution  of  potassium  iodide.  Po- 
tassium iodide  is  incompatible  with  alkaloids,  and  prac- 
tically so  also  with  potassium  chlorate;  for  though  no 
reaction  occurs  at  ordinary  temperatures  when  potassium 
iodide  and  jiotassium  chlorate  alone  are  mixed,  3Ct  upon 
the  addition  of  a  mineral  acid  iodine  is  liberated  and  ap- 
parently iodic  acid  is  formed  in  the  solution.  And,  ac- 
cording toMelsens,  the  giving  to  dogs  of  potassium  iodide 
and  chlorate  in  conjunction  leads  to  speedv,  and  even 
possible  fatal,  poisoning,  presumably  because  of  the  oc- 
currence of  some  such  reaction  as  just  described. 

Potassium  iodide  is  the  best  known  and  most  used  of 
the  alkaline  iodides,  and  is  commonly  considered  the  most 
effective  one  of  the  grouij.  Being  a  salt  of  potassium, 
and  one  given  medicinally  in  large  doses,  it  produces,  iu 
addition  to  the  typical  etlcct  of  the  iodides,  those  pecul- 
iar to  [lotassic  salts  as  such.  Accordingly,  full  doses 
may  depress,  generally,  and  in  particular,  may  weaken 
heart  action ;  may  be  diuretic,  and,  if  swallowed  in 
strong  solution,  be  decidedly  irritant  to  the  stomach.  As 
regards  the  diuretic  effect,  upon  which  much  .stress  is 
often  laid,  this  occurs  to  about  the  .same  degree  as  with 
other  potassic  salts,  such  as  the  citrate  or  acetate  (see 
Potassium),  a  degree  which,  though  not  verv  pro- 
nounced, yet  may  lead  to  valuabli'  clinical  results;  for 
the  diuresis  often  will  favor  tlie  resolvcut  effect  of  an 
iodide,  so  tliat,  wheie  drojjsy  is  a  feature  of  a  case  for 
which  an  iodide  is  to  be  prescribed,  the  potassic  salt  is 
peculiarly  the  one  to  be  selected.  As  to  the  gastric  irri- 
tation ajit  to  follow  large  doses  of  potassium  iodide,  this 
is  a  well-recognized  feature  of  the  action  of  the  salt  if  the 
same  be  given  in  strong  solution;  but  by  the  simple  de- 
vice of  making  the  solution  quite  dilute,  this  and  also  all 
other  symptoms  of  iodism  are  rendered  much  less  likely 
to  occur.  According  to  Segnin,'  the  tendency  to  stom- 
ach derangement  is  still  further  lessened  by  giving  the 
iodide  in  a  slightly  alkaline  and  also  effervescing  water, 
such  as  Vichy,  or,  where  this  is  not  obtainable,  in  the 
same  quantity  of  plain  water  alkalized  by  a  pinch  of  so- 
dium bicarbonate. 

Potassium  iodide  isj absorbed  and  eliminated  rapidly, 
and  is  available  for  all  the  purposes  of  th<'  iodides  as  set 
forth  in  the  first  section  of  this  article.  As  to  dosage,  it 
is  rare  tliat  any  u.seful  effect  follows  a  smaller  daily  allow- 
ance than  1  gm.  (gr.  xv.);  generally,  indeed,  from  two  to 
three  times  such  quantity  will  be  necessary;  and  very 
often — notal.ily  in  organic  affections  of  the  central  ner- 
vous system — the  daily  quantity  must  be  pushed  rapidly 
to  a  range  between  8  and  24  gm.  (  I  ij.-vi.).  else  a  valu- 
able, possibly  even  cuiative  effect  wiil  wholly  be  missed. 
In  all  cases  the  daily  allowance  should  be  broken  up  into 
at  least  three  doses;  and,  especially  where  the  quantities 
are  large,  the  precautions  of  giving  the  salt  in  an  abun- 
dance of  fluid,  and  also  of  giving  frequent  draughts  (jf 
water  during  the  whole  peiiod  of  tlie  medication,  should 
carefully  be  observed.  For  a  vehicle,  the  one  described 
above  is  decidedly  preferable  to  the  syi-u]5y  mixtures  so 
often  prescribed,  and  what  other  medicines  nuty  also  be 
indicated  in  a  given  case  are  best  administered  by  them- 


selves at  different  times  from  the  iodide.  The  United 
Slates  Pharmacopa?ia  makes  otflcial  Uii(/uentum  Potassii 
lodidi.  Ointment  of  Potassium  Iodide,  containing  twelve 
per  cent,  of  the  salt  incorporated  iu  benzoinaied  lard. 
The  ointment  is  designed  for  the  local  treatment  of  sur- 
face indurations. 

tyxUuia  Iodide,  Xal.  The  salt  is  official  as  Sodii  lodidnm, 
Sodium  Iodide.  It  occurs  as  "colorless,  cubical  crystals, 
or  a  white,  crystalline  jiowder,  odorless,  and  having  a 
saline  and  slightly  bitter  taste.  In  moist  air  it  deliquesces 
and  becomes  partially  decomposed  into  sodium  carbo- 
nate and  free  iodine,  assuming  therebv  a  reddish  color. 
Soluble,  at  15°  C.  (59°  F.),  in  0.6  part  of  water,  and  in 
about  o  parts  of  alcohol;  in  0.33  part  of  boiling  water, 
and  in  1.4  parts  of  boiling  alcohol"  (U.  S.  P.).  The  salt 
should  be  preserved  iu  well-stoppered  bottles. 

Sodiimi  iodide  bears  to  the  potassium  salt  the  usual  re- 
lation of  a  sodic  to  a  potassic  chemical  brother.  It  is  less 
depressing,  less  irritating,  and  less  diuretic,  but  also, 
though  efficient  enough  in  ordinary  eases,  is  less  reliable 
in  those  cases  that  test  medicinal  potency  most  severely. 
The  salt  is  to  be  given  in  the  same  doses  as  potassium 
iodide,  and  with  the  observance  of  the  same  precautions. 

Ammoiiiuin  ludide,  NIIiI.  The  salt  is  official  as  Am- 
monii  ludiduia.  Ammonium  Iodide.  It  occurs  as  minute, 
colorless,  cidjical  crystals,  or  a  white,  granular  powder, 
without  odor  when  colorless,  l>ut  emitting  a  slight  odor 
of  iodine  when  colored,  and  having  a  sharp,  saline  taste. 
The  salt  is  ver_v  hygroscopic,  and  soon  becomes  yellow  or 
yellowish-brown  on  exposiu'e  to  the  air  and  light,  owing 
to  the  loss  of  anunonia  ani.1  the  elimination  of  iodine. 
Soluble  at  15°  C.  (59=  F.),  in  1  part  of  water  and  in  9 
parts  of  alcohol,  in  0.5  part  of  boiling  water,  and  in  3.7 
parts  of  boiling  alcohol.  When  heated  on  platinum  foil, 
it  evolves  vapor  of  iodine  and  volatilizes  completely 
without  melting"  (U.  S.  P.).  From  the  proneness  of 
this  salt  to  deliquesce  and  to  generate  free  iodine,  the 
Pharmacopa>ia  enjoins  that  it  be  kept  in  .small,  well- 
stoi)]iered  bottles,  protected  from  light,  and  that  samples 
deepi}'  colored  be  not  dispensed  until  deprived  of  free 
iodine  by  proper  treatment. 

Ammonium  iodide  exhibits  the  usual  ])roperties  of  the 
iodides,  and  may  be  used  for  the  usual  purposes.  As 
usual,  contrasting  amnionic  with  potassic  salts,  the  am- 
nionic is  less  depressing  than  the  potassic,  but  is  incon- 
venient because  of  its  readiness  to  decompose  with  the 
objectionable  evolution  of  free  iodine.  Ammonium  io- 
dide is  generally  prescribed  in  smaller  dosage  than  the 
potassic  salt,  the  dail}'  average  being  from  1  to  2  gm. 
(gr.  XV.  to  XXX.).  It  should  be  given  in  plenty  of  fluid, 
and  the  solutions  should  not  be  kept  too  long,  and  while 
kept  should  be  well  protected  from  light. 

Stroiiiinm  Iodide,  Srl2,6H»().  The  salt  is  official  as 
Strontii  lodidum.  Strontium  Iodide.  It  occurs  in  "color- 
less, transparent,  hexagonal  plates,  odorless,  and  having 
a  bitterish,  saline  taste.  Deliquescent,  and  coloied  yellow- 
by  exposure  toairand  light.  Soluble  inO.Gpart  of  water 
at  15°  C.  (59°  F.),  and  in  0.27  part  of  boiling  water. 
Also  soluble  in  alcohol  and  slightly  in  ether"  (U.  S.  P.) 
The  salt  should  be  kept  away  from  the  light,  in  dark' 
amber-colored,  glass-stoppered  vials. 

Strontium  iodide  acts  like  the  iodides  of  the  alkalies, 
but  is  more  slowly  absorbed,  and  is  believed  to  have  less 
tendency  than  the  jiotassium  iodide  to  irritate  the  stomach 
or  inlestines.  It  is  given  in  solution,  in  doses  ranging 
from  0.32  to  1  gm.  (gr.  v.  to  xv.).  Bdtcard  Curtis. 

^  E.  C.  Seguin:  Archives  of  Medicine. 

IODINE.— Iodine  is  official  iu  the  United  States  Phar- 
macopa'ia  nslodiDn,  Iodine.  It  is  described  as  "heavy, 
liluish-black,  dry  and  friable,  rhombic  plates,  having  a 
metallic  lustre,  a  distinctive  odor,  a  sharp  and  an  acrid 
taste.  .  .  .  Iodine  imparts  a  deep  brown,  slowly  eva- 
nescing stain  to  the  skin,  and  slowly  destroys  vege- 
table colors.  Soluble  in  about  5.000  parts  of  water,  and 
in  ten  parts  of  alcohol  at  15°  C.  (59°  F.)  with  a  brown 
color;  also  freely  soluble  in  ether,  and  in  a  solution  of 
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polassium  iodide  with  a  brown  color,  and  in  chloroform 
or  carbon  disiilpliide  with  a  violet  color"  (U.  S.  P.). 
Iodine  volatilizes  slowly,  even  at  ordinary  temperatures, 
and,  upon  heating,  melts  and  is  dissipated,  without  resi- 
due, in  violet -colored  fumes.  With  starch  paste  it 
produces  a  characteristic  dark  blue  color.  Iodine  must 
be  kept  in  glass  stoppered  bottles,  in  a  cool  place.  The 
commercial  sources  of  iodine,  at  the  present  time,  are 
mainly  the  native  beds  of  sodium  nitrate  in  South  Ameri- 
ca, where  sodium  iodate  occurs  in  association  with  the 
nitrate  salt.  Some  iodine,  however,  is  still  prepared 
from  kelp — the  ashes  of  burnt  sea-weeds. 

Iodine,  like  its  chemical  congeners,  clilorine  and  bro- 
mine, lias  an  aftiuity  for  hydrogen,  but  its  action,  because 
of  this  affinity,  iu  decomposing  compounds  containing 
hydrogen  is  not  so  pronounced  as  iu  the  case  of  chlorine 
or  of  bromine.  Probabl.y,  mainly  because  of  this  affinity 
for  hydrogen,  vapor  of  iodine  is  deodorant,  and  iodine 
solutions  applied  dircctl.y  to  foul  and  infectious  matter 
jirove  both  deodorant  and  disinfectant.  Sternberg,'  e.\- 
])erimenting  with  the  micrococcus  of  gouorrhoeal  pus, 
found  iodine  to  beantiseiitie  (i.e.,  inhibiting  development) 
in  solutions  of  the  strength  of  one  part  to  four  thousanfl 
(one-fortieth  per  cent.),  and  permaneutU'  germicidal  in 
solutions  representing  one  part  to  five  lumdred  (oue-fiflh 
per  cent.) — percentages  which,  as  compared  with  tho.se 
of  other  so-called  antiseptics  similarly  studied,  show  for 
iodine  a  high  germicidal  potency.  As  regards  the  efl'ects 
of  the  element  upon  the  living  animal  system,  iodine  is 
locally  irritant  and  even  caustic;  and  taken  into  the 
stomach,  is  readily  absorbed  and  produces  constitutional 
effects  similar  to  those  of  the  alkaline  iodides  (see  lodkleii). 
JIany  consider,  iudeeil,  that  the  greater  part  of  a  dose  of 
iodiiie  finds  entrance  into  the  blood  in  the  condition  of 
sodium  iodide.  (Others  liold  that  probably  some,  at  least, 
of  the  iodine  enters  into  combination  with  albumin,  and 
is  absorbed  in  the  state  of  the  compound  so  formed.  The 
local  effects  of  iodine,  which  medically  are  of  more  im- 
portance than  the  constitutional,  are  in  detail  as  follows: 
Applied  to  the  skin,  iodine  solutions  stain  the  cuticle  a 
yellowish-brown  and  e.xcife  some  tingling,  pricking,  or, 
if  strong,  even  smarting.  The  stain  tends  spontaneously 
to  disappear,  and,  if  the  application  has  not  been  too 
strong,  some  desquamation  of  the  epidermis  is  the  only 
physiological  after-effect.  If,  however,  a  strong  solution 
is  used,  or  if  repeated  applications  are  made  upon  the 
same  spot,  the  skin  may  iutlame  and  blister,  w  ith  the  pro- 
duction of  a  very  painful  sore,  or  even  may  be  destroyed. 
In  all  cases  the  healing  action  following  the  direct  effects 
of  the  iodine  is  rapid  and  kindly.  Upon  .serous  mem- 
branes iodine  easily  induces  an  active  inflammation, 
which,  if  the  application  has  not  been  too  .severe,  is  al- 
most certainly  of  the  adhesive  character,  leading  to  per- 
manent agglutination  of  the  opposing  surfaces.  Upon 
mucous  membranes,  also,  iodine  solutions  produce  con- 
siderable irritation,  and,  if  swallowed,  may  cause  danger- 
ous, and  even  fatal,  irritant  poisoning.  But  from  "the 
pronounced  color  and  taste  of  such  solutions,  accidental 
or  criminal  poisoning  is  unlikely,  and  iodine  is  not  well 
enough  known  as  a  jioison  tii  be  selected  for  purpose  of 
suicide.  In  case  of  ])oisoning,  .substances  containing 
starch  should  freely  be  given  as  the  best  antidote,  and 
the  symptoms  treated  upon  general  medical  principles. 

An  important  <|ueslion  is  the  possibility  of  absorption  of 
iodine  from  local  surface  applications  of  its  solutions. 
That  it  can  be  absorbed  by  serous  surfaces  is  beyond 
doubt,  since  a  case  has  been  rejiorted  in  which  fatal 
poisoning,  with  constitviti<inal  .symptoms,  followed  an 
injection  of  an  iodine  solution  into  an  ovari.-in  cyst. 
AVhen  applied  to  tlKMuibroken  skin,  it  is  possible  that, 
if  the  .solution  contain  also  an  alkaline  iodide  (by  whose 
jiresence  iodine  becomes  soluble  in  aipieons  fluids),a  little 
iodine  may  bi'absorbed;  but  if  a  simple  alcoholic  solution 
of  iodine  be  employed,  theoretical  con.siderations  are 
certainly  against  the  jirobability  of  absorjilion,  and,  so 
far  as  the  writer  knows,  absorption  under  these  circum- 
stances lias  never  been  demonstrated  by  the  chemical 
detection  of  iodine  in  the  secretions.     It  is  most  probable, 


therefore,  that  what  therapeutic  effects  follow  from  paint- 
ing the  skin  with  tincture  of  iodine  occur  simply  as  re- 
flexes of  the  local  irritation. 

The  constitutional  effects  of  iodine  are  substantially 
similar  to  those  of  the  alkaline  iodides.  The  main  point 
of  difference  is,  as  might  be  inferred,  that  iodine  will 
cause  niore  gastro-intestinal'  irritation  than  will  the 
iodides.  The  alleged  occasional  atrophy  of  the  breasts 
or  of  the  testicles  following  prolonged  iodizing,  in  the 
case  of  Swiss  cretins,  is  also  more  commonly  averred  of 
administration  of  iodine  than  of  iodides.  As  used  in 
America,  however,  the  writer  does  not  know  of  any  au- 
thenticated case  of  such  atrophy  fairly  attributable  to 
iodine.  The  therapeutic  effects  of  constitutional  iodiz- 
ing are  also  similar  in  kind  to  those  obtained  by  the  giv- 
ing of  iodides  (see  lodidc.i) ;  but,  perhaps  more  from  habit 
than  from  any  demonstrated  advantage,  iodine  is  often 
preferred  to  iodides  for  the  treatment  of  .scrofulous  affec- 
tions and  of  goitre. 

Therapeutically,  iodine  is  a  possible  disinfectant  and 
deodorant  for  privies  and  drains,  but  unfortunately  is  too 
costly  for  any  use  requiring  considerable  quantities. 
Applied  to  the  skin,  solutions  of  iodine  may  be  used  to 
destroy  life  or  arrest  development  of  the  organisms  in 
parasitic  skin  disease,  such  as  ringworm,  although  they 
are  not  so  powerful  for  the  purpose  as  mercurials ;  to  set 
up  healthy  action  in  sluggish  sores;  and,  painted  in  re- 
peated coatings  over  the  sound  skin,  to  operate  b_v  ordi- 
naiy  countei'-irrifation  for  the  alla.viug  of  ]iains  or  for 
the  resolution  of  engorgements,  reabsorption  of  hyper- 
plasia?, or  abatement  of  chronic  and  sluggish  inflamma- 
tions in  underlying  parts.  For  the  purposes  of  the  latter 
general  category,  however,  iodine  is  certainly  no  better 
than  other  agents  of  equal  iriitant  jiower;  and  its  selec- 
tion, because  of  an  assumed  specific  iodine  influence,  con- 
stitutionally, is  futile.  To  serous  surfaces  iodine  solu- 
tions are  applied  in  order  to  excite  adhesive  inflauiniiition 
for  the  purpose  of  obliterating  a  serous  tract,  as,  fur  in- 
stance, in  cases  of  hydrocele,  or  of  spina  bifida,  or  of 
knee-joint  effusion,  or  even  in  cases  of  pleurLsy  with 
effusion,  or  of  empyema.  But  in  the  case  of  serous  cavi- 
ties of  considerable  extent  and  importance,  iodine  injec- 
tions, even  when  the  solutions  are  fairly  dilute,  are  risky, 
and  many  eases  are  on  record  fjf  undue  irritation,  of 
.serious  constitutional  reaction,  and  even  of  death,  follow- 
ing such  procedures.  Internally,  iodine  is  given  almo.st 
exclusively  for  its  constitutional  effects,  namely,  for  the 
determining  of  healthier  nutritive  ways  in  chronic  dis- 
eases of  nutrition,  particularly  those  of  so-calleil  strumous 
character,  and  in  goitre.  Because  of  the  gastric  irritation 
it  so  easily  excites,  iodine  is  not  so  available  for  full  io- 
dizing as  are  the  alkaline  iodides.  In  the  treatment  of 
syphilis,  rheumatism,  organic  affections  of  the  central 
nervous  sj'stem,  etc. — conditions  calling  for  heavy  dos- 
age— the  iodides  ai'e  nowada3'S  quite  generally,  ancl  quite 
properly,  preferred  to  iodine. 

For  use,  iodine  may  be  dis.solved  in  alcohol,  or,  by  the 
addition  of  potassium  iodide,  in  water  or  glycerin. 
"Morton's  solution,"  employed  by  Dr.  Morton,  of  Glas- 
gow, and  others,  for  injection  in  cases  of  spina  bifida, 
cou.sists  of  ten  grains  of  iodine  and  thirty  of  pota.ssium 
iodide  to  an  ounce  of  glycerin.  Of  this,  from  twenty- 
five  to  thirty  minims  have  been  injected  into  the  sac  in 
the  affection  in  (piestion.  In  this  country  the  official 
preijarations  are  almost  exclusivelj-  employed,  and  are  as 
follows: 

Tiiiciura  lodi.  Tincture  of  Iodine.  This  preparation  is 
a  simple  seven-percent,  alcoholic  solution  of  iodine.  It 
should  be  kept  in  well-sfopiicied  bottles.  Tincture  of 
iodine  is  a  dark -brown,  limpid  lluid,  of  a  strong  odor  and 
taste  of  iodine.  It  stains  skin  and  fabrics  a  rusty  brown, 
and  is  strong  enough  of  iodine  to  Idister  the  skin  if  re- 
peatedly applied  to  the  same  area,  to  inflame  serous  sur- 
faces, and,  swallowed  clear,  dangerously  to  irritate  the 
gastro-intestinal  tract.  It  jirccipitates  with  water,  from 
the  very  feeble  solubility  of  iodine  in  that  fluid.  Because 
of  this  fact  the  tincture  is  not  eligible  for  internal  giving, 
and  its  use  is  limited  to  local  application.     For  the  treat- 
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ment  of  skin  disease,  or  for  couuter-irritation,  the  tincture 
may  be  used  without  dilution,  lightly  painted  upon  the 
part  with  a  caniel'shair  brush.  If  the  skin  be  not  too 
sensitive  two  coats  may  be  laid  on.  the  second  as  soon  as 
the  tirst  has  dried — ivhich  result  happens  in  a  few  sec- 
onds, from  the  speedy  evaporation  of  the  alcohol.  Such 
paintings  may  be  renewed  in  the  course  of  two  or  three 
days,  but  nuist  not  be  made  too  often  over  the  same  area, 
else  blistering  and  a  painful  sore  will  result.  For  injec- 
liou  into  serous  cavities  tincture  of  iodine  must  be  diluted, 
the  degree  depending  upon  the  area  and  importance  of 
the  tract  to  be  affected,  but  ranging  from  twofold  to  ten- 
fold. The  Huid  for  the  dilution  is  water,  to  which,  to 
prevent  the  precipitation  of  the  iodine,  potassium  iodide 
must  be  added  in  proportion  about  equal  to  si.xteen  per 
cent,  of  the  quantity  of  tincture  taken  for  the  mixture. 
In  some  ca.ses,  as  of  spina  bifida,  and  even  empyema, 
some  practitioners  have  injected  small  quantities  (from  3 
to  4  gm.  [ill  .\.\.\.  to  l.\.])of  undiluted  tinctureof  iodine. 

Uniler  the  title  of  (hcolorixid or  colnrless  tinctii re  of  ivdiiie, 
preparations  are  made  in  various  ways,  in  all  of  which 
the  addition  of  water  of  ammonia  to  tincture  of  iodine  is 
an  essential  feature.  Such  preparations  are  indeed  color- 
less, but  they  are  no  longer  tinctures  of  iodine  in  the  sense 
of  containing  iodine  uncombined,  since  most  of  the  iodine 
in  these  solutions  exists  in  combination  with  the  ammonia 
as  ammonium  iodide.  The  preparation  of  this  character 
of  the  German  Pharmacopo>ia  is  compounded  of  iodine, 
sodium  "hyposulphite,"  spirit  of  anunonia,  water,  and 
alcohol.  The  resulting  composition  is  complex,  but  the 
essential  ingredient  is  ammonium  iodide. 

Liquor  loili  Coinpositun,  Compound  Solution  of  Iodine; 
Lugol's  Solution.  This  preparation  is  a  joint  aqueous 
solution  of  iodine  and  potassium  iodide,  containing  live 
per  cent,  of  the  element  and  ten  of  the  salt.  It  must  be 
kept  in  glass-stoppered  bottles.  This  solution  is  dark- 
colored  and  stains  like  the  tincture,  but,  unlike  that  prep- 
aration, does  not  precipitate  on  adnii.vture  of  aqueous 
fluids.  It  is  intended  for  internal  taking,  and  is  indeed 
the  only  preparation  of  free  iodine  ordinarily  so  adminis- 
tered. The  dose  is  about  0.30  gm.  (ni  v.)  several  times  a 
day,  largely  diluted  with  water. 

Unrjuenttim  lodi.  Iodine  Ointment.  This  ointment  con- 
sists of  four  per  cent,  of  iodine  and  one  of  potassium 
iodide,  smoothly  incorporated  with  benzoinated  lard. 
The  iodine  and  iodide  are  tirst  rubbed  with  a  little  water, 
whereby  the  iodine  is  more  ready  to  mi.x  with  the  lard. 
Iodine  ointment  should  always  be  made  fresh  when 
■wanted,  since  it  suffers  spontaneous  change  upon  keep- 
ing. It  is  of  a  deep-brownish  color,  stains  the  skin  yel- 
low, and  e.xerts  thereupon  a  moderate  iodine  effect. 

Under  the  name  of  iodized  nUirch  there  was  formerly 
official  the  jiecidiar  substance  that  restilts  from  treating 
starch  with  free  iodine  in  the  presence  of  water.  The 
compound  so  forming  is  dried,  powdered,  and  put  \\\)  in 
glass-stoppered  vials.  This  powder  readily  yields  free 
iodine,  while  being  itself  locally  quite  bland,  and  has 
been  used  as  an  internal  me<licine  from  which  to  get  the 
constitutional  effects  of  iodine  without  local  irritation. 
It  has  been  advised  in  heaped-teaspoonful  doses,  given  in 
■water  gruel  several  titnes  a  da}'. 

Iodine  Ti-ic/iloridi',  ICI3,  is  a  compound  of  the  two  sister 
substances  iodine  and  chlorine,  possessing  properties  due 
to  both  elements.  It  occurs  in  yellow  or  orange-yellow 
needles,  which  fume  on  exposure  to  air,  melt  at  33°  C. 
(91.4  F. )  and,  on  ftirther  heating,  decompose  into  iodine 
monochloride  and  free  chlorine.  In  contact  with  organic 
matter  the  substance  rapidly  decomposes,  vielding  free 
iodine  and  chlorine.  It  is  freely  soluble  in"  both  alcohol 
and  water,  and,  in  an  excess  of  water,  again  decom]ioses. 
Maiiily  by  virtue  of  its  yield  of  chlorine,  iodine  trichlor- 
ide is  strongly  antiseptic  and  disinfectant,  and  may  be 
used  for  local  antiseptic  purposes  in  solution  of  from  one 
to  five  per  cent,  strength.  It  is  not  official  in  the  United 
States  Pharmacopoeia  (1890). 

lodantifehriii.  or  iodnretnirilid.  CtH.I.NHCC^HjO). 
This  compound  forms  a  flaky  crystalline  powder,  melting 
at  181.5°  C,  almost  insoluble  "in  water,  but  soluble  in 


alcohol.  Physiologically  it  appears  to  be  nearly,  if  not 
quite,  inert,  probably  because  its  insolubility  in  water 
prevents  its  absorption.     It  is  not  official. 

Edirard  Curtis. 

'  Sternberg :  American  Jour,  of  Ilie  Med.  Sciences.  April,  1883,  p.  323. 

IODINE  TRICHLORIDE.  ICI3.  A  compound  intro- 
duced by  Langenbuch,  of  iodine  and  chlorine,  made  by 
passing  chlorine  gas  over  iodine.  A  .solution  njay  be 
prepared  by  dissolving  .5. .5  parts  of  iodine  in  distilled 
water  and  passing  inchhniue  gas  as  long  as  it  is  absorbed. 
It  forms  a  reddish  crystalline  powder,  hygroscopic,  very 
soluble  in  water,  alcohol,  and  glycerin,"  and  has  a  pun- 
gent and  disagreeable  odor.  It  is  a  stable  compoimd,  and 
will  keep  for  a  long  time  in  powder  or  in  solution;  it 
must  be  dissolved  in  distilled  water,  as  any  organic  mat. 
ter  decomposes  it  at  once.  When  brought  "in  contact  with 
the  pus  and  secretions  of  the  tissues,  it  is  at  once  decom- 
posed and  its  constituents  are  eliminated.  It  is  a  power- 
fid  antiseptic  and  bacteriacide:  c,  one- percent,  solution 
sterilizes  cultures  of  the  ordinary  pus-producers — sta- 
phylococcus and  streptococcus. 

Beltield  (Medical  ihcord,  vol.  siii..  No.  3)  has  used  it 
extensively  in  surgical  practice.  He  considers  that  it 
combines  the  valuable  pro]ierties  of  iodoform  and  hydro- 
gen peroxide.  It  is  a  more  active  antiseptic  than  "iodo- 
form, and  is  more  stable  than  the  peroxide,  remains 
longer  in  contact  with  the  parts,  and  sterilizes  all  moist 
animal  tissues  as  well  as  pus.  Its  disadvantages  are  its 
caustic  pioperties  when  used  in  strong  solutions,  and  its 
injurious  action  on  instruments  and  clothing.  It  must 
be  kept  from  the  light  and  air.  It  has  been  u.sed  in  vari- 
ous tuberculous  diseases  and  all  forms  of  suppuration,  and 
in  all  it  has  proved  of  decided  value.  Internally  the  dose 
is  one-fifth  grain;  it  is  also  used  by  hypodermic  injection, 
in  one  tenth  to  one-half-per-cent.  solution,  and  the  same 
solutionis  used  for  washing  out  the  bladder,  the  urethra, 
and  other  sensitive  mucous  membranes.  For  irrigating 
wounds,  a  one-  to  five-percent,  solution,  either  alone  or 
with  glycerin,  may  be  employed;  for  putrid  surfaces,  a 
five-  to  twenty-per-cent.  solution  in  equal  parts  of  water, 
glycerin,  and  alcohol.  Gauze  may  also  be  prepared  by 
medicating  with  the  solution.  In  eye  affections,  a  one 
to  five  thousand  solution  is  used  as  an  ordinary  antiseptic 
w-ash.  Beaumont  Small. 

lODIPIN  is  an  addition  product  of  sesame  oil  and  iodine, 
and  appears  in  two  strengths  of  the  latter,  viz.,  ten  and 
twenty-five  percent.  It  is  yellowish  with  a  bland  oily 
taste,  the  stronger  compound  being  for  hypodermic  use 
onlv.  Frieser  considers  it  superior  to  the  iodides,  as  it  is 
quickly  ab.sorbed  and  slowly  excreted,  yet  does  not  pro- 
duce iodism  or  gastric  disturbances.  If  objection  is  made 
to  the  oily  taste  it  may  be  given  in  emulsion,  or  by  rec- 
tum or  subcutaneously.  Its  ordinary  dose  is  one  tea- 
spoonful.  It  does  not  set  free  its  iodine  in  the  stomach, 
therefore  saves  this  organ  from  the  initation  of  free 
iodine.  It  is,  however,  split  up  and  quickly  absorbed 
in  the  intestines.  Sternberg  finds  the  iodine  reaction  in 
the  saliva  in  sixty-five  minutes  after  ingestion  hy  persons 
with  normal  stomachs;  he  therefore  uses  iodipin  as  a  test 
for  the  motor  function  of  the  stomach.  A  delay  in  the 
reaction  would  indicate  that  the  motility  of  the  stomach 
is  impaired. 

G.  Nobl  used  iodipin  by  injection  in  twcntj-  cases  of 
tertiary  s_vphilis  with  excellent  results.  Even  three 
ounces  (90  c.c.)  of  the  twenty -five-percent,  compcnind  in- 
jected within  a  short  time  gave  no  svmptcmis  of  iodism. 

ir.  A.  Bastedo. 

IODISM. — This  term  has  been  applied  to  intoxication 
brought  about  by  the  persistent  use  of  iodine  in  any  form. 
As  a  rule  the  name  is  not  given  to  acute  poisoning,  though 
occasionally  latitude  is  exercised  in  this  direction ;  as,  for 
example,  w-hen  iodine  poisoning  results  from  external  ap- 
plications such  as  iodoform  which  causes  a  poisoning  by 
decomposition  and  absorption  of  the  contained  iodine. 
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When  acute  symptoms  of  poisoning  result  from  the  pres- 
ence of  iodine  iu  the  gastro-intestinal  tract,  the  tenn  io- 
dism  is  less  appropriate. 

The  usual  mode  of  intoxication  is  throiigli  tlie  contin- 
ued use  of  some  iodine  conipoimd  like  potassium  or  sodium 
iodide.  Occasionally  the  internal  or  even  local  use  of 
iodine  itself  has  beeii  tlie  cause  of  the  poisoning.  As  has 
been  pointed  out  above,  the  decomposition  of  iodoform 
■\vitli  conseipient  absorption  of  iodine  sometimes  occasions 
genei'al  as  well  as  local  symptoms. 

The'  amonnt  of  iodine  necessary  to  produce  symptoms 
of  poisoning  varies  in  individual  cases  according  to  per- 
sonal peculiarities,  tlie  pre-e.\istence  of  certain  diseases, 
and  the  manner  of  administration  of  the  drug  itself.  By 
gradually  increasing  tlie  dose  of  the  drug,  considerable 
quantities  of  an  iodide  or  of  iodine  may  be  tolerated  by  nor- 
mal persons,  and  the  tolerance  of  syphilitics  for  this  drug 
is  so  well  known  that  many  clinicians  believe  the  thera- 
peutic test  of  administering  iodides  to  ascertain  the  pa- 
tient's tolerance  is  of  value  in  the  diagnosis  of  a  syphi- 
litic taint.  It  is  claimed  by  those  who  advocate  tlie  value 
of  the  therapeutic  test  that  the  tolerance  of  large  doses 
without  the  development  of  symptoms  of  iodism  is  an 
evidence  of  syphilis ;  and.  on  tlie  other  hand,  tlie  develop- 
ment of  symptoms  is  an  evidence  of  freedom  from  that 
disease.  There  is  no  doubt  but  that  those  wlio  liavebeen 
infected  with  this  disease  often  bear  very  large  doses  of 
iodide  in  most  instances,  but  the  value  of  the  test  is  fre- 
quently exaggerated.  It  has  decided  limitations.  The 
same  tolerance  seems  to  occur  in  persons  aft'ected  with 
actinomycosis,  against  which  disease  iodine  and  the  iodides 
appear  to  be  almost  specific.  Sometimes  it  is  noted  that 
small  do.ses  of  an  iodide  provoke  symptoms  of  intoxication 
after  the  lajise  of  some  days  and  that  these  milder  symp- 
toms subside  when  the  drug  is  pushed  and  larger  doses 
are  given.  The  severer  symptoms  are  rarely  met  with 
excepting  after  more  prolonged  use  of  the  drug  and  its 
administration  in  comparatively  large  doses.  In  a  case 
reported  by  Robinson  the  patient  suffered  with  mild 
sy m  ptoms  after  six  doses  of  one  grain  each  of  iodide  of  po- 
tassium, and  a  few  days  later,  the  same  doses  being  con- 
tinued, puriiura  developed.  In  anotlier  case  reported  by 
Fox,  violent  symptoms  appeared  after  the  administra- 
tion of  ten  grains  of  potassium  iodide.  On  the  whole, 
however,  the  statement  made  above  that  severe  symp- 
toms rarely  develop  until  larger  amounts  of  the  drug 
have  been  ingested  is  borne  out  by  experience. 

In  acute  poisoning  by  iodine,  symptoms  indicative  of  a 
violent  toxic  gastroenteritis  are  met  with.  Among  the 
peculiar  accompanying  symptoms  are  a  metallic  taste  in 
the  mouth  and  an  increased  flow  of  saliva,  rapidity  of  the 
pulse  out  of  proportion  to  the  gastroenteric  disease,  and 
partial  or  complete  sujipression  of  urine.  In  chronic 
poisoning  or  iodism  there  may  be  sonic  of  these  symji- 
toms  in  milder  form.  A  peculiar  metallic  taste  in  the 
mouth,  slight  swelling  and  redness  of  the  .gums,  and  later 
a  well-marked  gingivitis,  increased  flow  of  .saliva  and  dis- 
turbances of  the  stomach  and  bowels  are  met  with.  On 
examination  of  the  mouth  there  may  be  found  a  brilliant 
red  line  on  the  gums  at  their  junction  with  the  teeth,  or, 
in  later  stages,  a  necrotic  or  idcerated  appearance  of  the 
gums.  The  breath  in  these  cases  is  apt  to  be  heavy, 
thfiiigh  not  nearly  so  offensive  as  in  mercurializatioii. 
Slight  swelling  of  the  parotid  glaud  and  less  frequently 
of  the  other  salivary  glands  and  of  the  submaxillary 
lympliatic  glands  may  be  met  with.  Coryza  and  irritation 
of  the  eyes  are  frequent  early  symptoms  and  an  acneiform 
eruption  of  the  skin  is  quite  characteri.stic.  This  acne 
generally  presents  a  more  inflammatory  ajjpearance  than 
ordinary  acne  and  is  in  my  experience  apt  to  occur  in  a 
clustered  form,  several  spots  being  closely  grouped  to- 
gether. This  arrangement,  liowever,  is  liy  no  means  in- 
variable. The  eru])tion  comes  on  gradually  or,  less 
frequently,  abruptly.  It  may  persist  for  some  time 
without  other  symptoms  of  iodism,  but  as  a  rule  soon 
ushers  in  more  serious  sym|itoms.  Later,  pharyngitis 
and  bronchial  irritation  and  various  forms  of  eruptions  on 
the  skin  occur.     Among  the  last  named,  vesicles,  bullie. 


and  purpuric  spots  are  of  most  interest.  In  many  cases 
reported  in  the  literature  a  well-marked  purpuia  luemor- 
rhagica  occurred.  Sometimes  this  developed  after  small 
do.ses  of  iodine;  in  most  cases,  however,  the  amount  in- 
gested was  considerable.  The  petechia'  generally  occur 
on  the  lower  extremities  first,  but  later  involve  all  parts 
of  the  body;  and  hemorrhages  from  the  mouth,  nose, 
stomach,  or  other  mucous  membranes  frequently  accom- 
pany the  eruption.  The  hemorrhagic  eruption  may  con- 
sist of  merely  small  petechias  or  may  iu  other  cases  take 
the  form  of  hemorrhagic  vesicles  or  considerable  suffu- 
sions. Sometimes  the  lesions  are  confined  to  the  parts  of 
the  extremities  near  the  joints  and  may.  as  in  a  case  re- 


FIG.  2951. — ludio  Purpura  Simulating  Purpura  Klieuuiatica.    (Stengel, 
in  Thciii[ji:utiv  Ga7.ttti\  ML'.i 

ported  by  myself,  be  attended  with  swelling  of  the 
joints,  giving  the  whole  case  the  ajipearance  of  the  dis- 
ease known  as  purpura  rheumatica.  In  these  cases  pain 
in  the  extremities  may  occur,  but  as  a  rule  tiie  eruption 
of  iodism  is  entirely  painless  and  free  from  all  other  sen- 
sations. 

In  some  instances  there  is  a  special  tendency  to  this 
form  of  iodism,  and  cases  have  been  reported  of  patients 
who  repeatedly  suffered  S3'inptoms  of  this  kind  on  every 
attempt  to  renew  the  administration  of  iodides.  Occasion- 
ally iodism  is  attended  with  fever ;  in  most  cases  this 
symptom  appears  to  be  wanting. 

Nervous  and  vascular  symptoms  sometimes  predomi- 
nate; thus  headaches  and  neuralgic  pains,  tremor  or 
twitchings  of  the  muscles,  and  a  state  of  profound  as- 
thenia ma_y  be  met  with.  It  is  reported  also  that  loss  of 
vLsion  and  jiaralysis  occur  in  some  cases,  A  peculiar 
syndrome  has  been  discussed  by  recent  authors  as  being 
the  occasional  result  of  medication  with  iodine;  it  sug- 
gests the  symptoms  of  exophthalmic  goitre. 

In  these  cases  the  patient  has  great  rapidity  of  the 
heart's  action  with  a  sense  of  intense  palpitation.  There 
are  muscular  tremor,  more  or  less  pronounced  dysjina'-a, 
and  a  relaxed  condition  of  the  skin,  and  sometimes  the 
clinical  picture  is  completed  by  the  development  of  ex- 
ophthalmos. These  cases  are  especially  interesting  from 
the  fact  that  according  to  many,  Graves'  disease  is  due  to 
excessive  thyroidal  secretion,  and  the  latter  is  known  to 
contain  notable  proportions  of  iodine. 

In  cases  of  iodism  following  the  local  use  of  iodoform. 
in  addition  to  a  dermatitis,  there  are  marked  rapidity  and 
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^veakness  of  the  heart's  action  and  great  constitutional 
depression.  The  temperature  is  sometimes  quite  high. 
When  the  erythema  or  dermatitis  is  exten.sive,  there  may 
be  difficultly  in  distinguishing  the  symptoms  from  those 
of  scarlet  iever,  particularly  if,  as  sometimes  happens, 
vomiting  and  gastro-intestinal  symptoms  mark  the  be- 
ginning of  the  attack.  In  certain  cases  when  the  poison- 
ing has  developed  slowly,  the  disease  takes  on  a  cacliectic 
form  and  is  marked  b}'  gradual  wasting  with  loss  of  sub- 
cutaneous fat  causing  a  wrinkled,  withered  appearance  of 
the  skin.  Combined  with  this  there  are  great  muscular 
weakness  and  nervous  depression,  a  tendency  to  d3'sp- 
iKca,  and  rapidity  of  action  of  the  heart.  The  appear- 
ance of  the  patients  suggests  a  profound  anaemia  or 
cachexia. 

Among  late  results  of  iodine  intoxication,  atrophj'  of 
tlie  mammary  glands  and  testicles  has  been  noted. 

Alfred  Stengel. 

IODOFORM. — Iodoform,  ehemieally  triiodometlmne,  or 
methfiiyl  oidide,  CHI3,  is  official  in  the  United  States 
Pharmacoiiicea  as  loiloformuin.  Iodoform.  It  is  prepared 
in  a  variety  of  ways,  in  which  tlie  essential  reaction  is 
between  alcohol  and  free  iodine  with  the  resulting  for- 
mation of  iodoform.  Iodoform  occurs  in  "  sn\all,  lem- 
on-yellow, lustrous  crystals  of  the  hexagonal  system, 
having  a  peculiar,  very  penetrating,  and  persistent  odor, 
somewhat  resembling  that  of  saffron  and  iodine,  and  an 
unpleasant,  slightly  sweetish,  and  iodine-like  taste.  Spe- 
cific gravity,  3.000  at  15°  C.  (59'  F.).  Very  slightly  sol- 
uble in  water,  to  which  it,  however,  imparts  its  odor  and 
taste.  Soluble  in  about  53  jiarts  of  alcohol  at  15°  C.  (59' 
F.),  in  about  13  parts  of  boiling  alcohol,  and  in  5.2  parts 
of  ether.  Very  soluble  in  chloroform,  beuzin,  and  fixed 
and  volatile  oils"  (U.  S.  P.).  Iodoform  volatilizes  some- 
what even  at  ordinary  temperatures,  aiul  on  heating  first 
melts  to  a  brown  liquid,  and  then  gives  off  iodine  vapors, 
with  a  I'csidual  carbonaceous  mass,  which  finally  is 
wholly  dissipated.  Iodoform  should  be  kept  in  well- 
stoppered  bottles  in  a  cool  place.  Tlie  vihir  is  peculiar 
not  only  in  quality,  but  also  in  the  fact  that  it  is  very 
penetrating  and  persistent,  and  that  a  very  little  of  the 
substance  will  develop  the  smell  in  full  strength.  To 
many  persons  the  odor  is  positively  offensive,  wliile  to 
others  it  is  quite  unobjectionable.  Concerning  the  solu- 
hilities  of  iodoform,  it  should  be  noted  that  a  very  com- 
mon text-book  error  is  the  unqualified  statement  that  the 
substance  is  "soluble  in  alcohol,"  leading  to  the  inference 
that  it  is  freely  so,  whereas,  as  a  matter  of  fact,  it  is  but 
sparingly  soluble  in  cold,  and  only  moderately  soluble 
in  boiling,  alcohol  (see  above). 

Locally,  iodoform  tends  to  benumb,  to  repress  sujipu- 
ration  and  other  unbealtlij-  action,  and  to  promote  heal- 
ing. In  tuberculous  disease,  as  in  cases  of  tuberculous  ab- 
scess, the  latter  effect  is  marked.  This  healing  virtue  of 
iodoform  probably  results  partly  from  absorption  by  the 
powder  of  the  juices  of  the  exposed  part,  and  from  me- 
chanical protection,  and  jjartly  from  the  action  of  free 
iodine  liberated  through  decomposition  of  the  iodoform. 
Such  decomposition  readily  occurs  when  iodoform  meets 
with  alkaloidal  or  albuminous  fluids.  Formerly  the  vir- 
tues were  thought  to  be  due  to  a  gennicidal  action,  but 
it  is  now  shown  that  iodoform  as  such  has  little  or  no 
direct  power  either  to  kill  pathogenic  micro-organisms 
or  to  hinder  their  development. 

Iodoform  can  be  absorbed  into  the  system,  not  very 
readily  from  the  stomach,  biu.  quite  so  from  fresh  wound 
surfaces,  and  in  such  cases  a  certain  amount,  at  least, 
enters  the  blood  luiehanged.  It  is  excreted  mainly  by 
the  kidneys  and  in  the  form  of  iodides,  but  also  is  to  be 
found  in  the  saliva,  the  bronchial  mucus,  and  the  perspir- 
ation. Swallowed  in  quantities  of  from  0.30  to  0.40  gm. 
(gr.  V.  or  vi.),  it  is  harmless,  but  when  extensively  ap- 
plied to  absorbent  wound  siu-faces  it  is  capable  of  pro- 
ducing serious  and  even  fatal  constitutional  poisoning  (see 
Iiidofnrm.     [  Toxicologicnl.  ] ). 

Iodoform  has  been  tried  as  an  internal  medicine  in  the 
place  of  the  alkaline  iodides,  especially  in  S3'philis,  Init 


without  striking  results.  The  dose  is  from  0.06  to  0.20 
gm.  (gr.  i.  to  iij.)  three  times  a  day,  preferably  in  pill, 
in  order  that  the  odor  may  be  concealed.  Externally, 
iodoform  is  a  good  anodyne  application  to  painful  sur- 
face affections  of  all  kinds,  and  is  specifically  healing, 
especially  in  s_yphilitic  lesions  and  in  local  tuberculous 
affections.  Also  it  makes  an  excellent  dressing  for  wound 
surfaces,  audisaccordingly  extensively  used  by  the  oper- 
ating surgeon.  It  may  be  applied  dry  (finely  ludverized. 
so  as  to  obviate  the  mechanical  irritation  by  the  edges  of 
the  crystals),  by  dusting  from  a  dredger,  and  then  cover- 
ing the  dressed  surface  with  cheese-cloth,  lint,  or  absor- 
bent cotton ;  or  an  iodoformized  gauze  may  be  used. 
Such  gauze  may  be  prepared  by  rubbing  powdered  iodo- 
form into  the  meshes  of  the  material,  or  the  latter  may 
be  soaked  in  an  ethereal  solution  of  iodoform  which,  by 
drying,  leaves  a  tine  powder  of  the  drug  evenly  diffused 
through  the  texture  of  the  fabric.  Care  should  be  taken 
not  to  risk  jioisoning  bj'  jiacking  considerable  quantities 
in  tightly  closed  wound  or  abscess  cavities.  As  a  heal- 
ing dressing,  the  official  preparation  may  be  used,  en- 
titled VnguenUnn  lodoformi.  Iodoform  Ointment,  which 
consists  of  iodoform,  ten  per  cent,  thorovighly  incorpo- 
rated with  benzoinated  lard.  In  the  local  treatment  of 
tuberculousabscesses  a  ten-per-cent.  emulsion  in  sterilized 
oil  or  in  glycerin  has  been  much  used.  The  abscess  is 
first  properly  evacuated,  then  cleansed  by  a  weak  carbolic 
or  boric-acid  wash,  and  then  injected  with  a  few  fluid- 
drachms  of  the  iodoform  emidsion,  and  the  cavity  closed. 
Such  treatment  may  be  repeated  every  few  days.  These 
same  emulsions  have  also  been  injected  into  the  substance 
of  tuberculous  glands  which  have  not  imdergone  suppu- 
ration. To  mask  the  diffusive  and  persistent  smell  of 
i(jdoform,  the  addition  of  a  great  many  substances  has 
been  proposed,  of  which  substances  some,  such  as  the 
Tonka  bean  and  the  more  powerfully  odorous  of  the 
volatile  oils,  simply  overwhelm  the  smell  of  iodoform 
with  their  own  odor,  and  are  hence  unobjectionable.  A 
bit  of  Tonka  beau  may  be  kejjt  in  the  iodoform  bottle, 
or  one  part  of  oil  of  bergamot,  peppermint,  spearmint,  or 
gaultheria  may  be  added  to  twenty  i^arts  of  iodoform 
(Ilager).  Tannic  acid  and  balsam  of  tolu,  two  substances 
suggested  for  the  present  purpose,  act  hy  chemical  attack 
upon  the  iodoform,  and  hence  are  not  to  be  recommendeil. 

Because  of  the  offensive  smell  of  iodoform  and  the 
occasional  poisoning  b}'  the  medicine,  many  substitutes 
have  been  sought  in  related  compounds.  Of  these  the 
following  deserve  mention: 

loditl,  tetraidopyrrol,  C<l4NH.  This  compound  forms 
by  the  action  of  iodine  on  pyrrol,  and  occurs  as  a  yellow- 
ish-brown, crystalline  powder,  without  taste  or  smell, 
insoluble  in  water,  but  soluble  in  alcohol  and,  though 
less  readily,  in  ether,  chloroform,  and  the  fixed  oils.  It 
contains  88.9  per  cent,  of  iodine. 

lodol,  though  insoluble  in  water,  is  capable  of  absorp- 
tion by  the  living  animal  tissues,  and  so  produces  consti- 
tutional effects  on  administration  by  the  mouth.  In 
experiments  on  animals  it  has  caused  emaciation  and 
albuminuria,  with  muscular  weakness  and  lowering  of 
temperature,  and,  finally,  death  from  fatty  degeneration 
of  the  kidneys  and  liver.  Constitutional  effects  have  fol- 
lowed also  the  local  use  of  the  compovmd  in  surgery, 
but,  owing  to  the  comparative  slowness  of  absorption  of 
iodol,  it  is  less  apt  to  produce  untoward  effects  than  is 
the  case  with  iodoform. 

Iodol  is  available  for  all  the  uses  of  Iodoform.  It  may 
be  applied  locally  in  ]iowder  or  in  alcoholic  solution.  A 
collodion  preparation  of  iodol  may  be  made  by  dissolving 
one  part  of  iodol  and  five  of  guncotton  in  ten  parts  of 
ether. 

Iodol  has  been  given  internally  in  diabetes  and  in  ter- 
tiary syphilis,  in  doses  of  from  0.13  to  0.19  gm.  (gr.  ij.- 
iij.).  it  is  not  otlieial  in  the  United  States  Pharmacopeia 
(1890). 

Lnsophan,  triiodometacresol,  CeHl3(OH)(CH3).  This 
substance,  a  compound  of  iodine  and  cresol,  occurs  in 
colorless  needles,  odorless,  insoluble  in  water  and  nearly 
so  in  alcohol,  hut  freely  soluble  in  ether,  chloroform,  and 
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the  fixed  oils.  The  crystals  contain  78.39  parts  of  iodine 
and  melt  at  131.5°  C.  (250.5°  F.). 

Unlike  iodoform,  losophan  does  not  yield  free  iodine  ou 
contact  with  the  animal  tissues,  and  .so  cannot  truly  sub- 
stitute iodoform  in  medical  practice.  It  has  been  used  as 
a  local  antiseptic,  but  with  questionable  advantage.  It 
may  be api)lu(l  in  a  one-  or  two-per-eent.  solution  in  alco- 
liofand  water  (alcohol  three  parts,  water  one  part),  or  in 
an  ointment  of  from  one-  to  ten-percent,  strength,  with 
basis  of  vaseline  or  a  mi.xture  of  vaseline  one  part,  and 
lanolin  four  parts. 

Losophan  is  not  official. 

J\'osop!ieii,  tetraiodophenolphthalein,  (CeHJi.OH)^. 
^     C6H4CO.     This  compound,    behaving   as  an  acid, 

occurs  as  an  impalpable,  pale  yellowish  powder,  odorless 
and  tasteless,  insoluble  in  water  and  difficultly  so  in 
alcohol,  ether,  and  chloroform,  but  soluble  in  alkalies, 
with  wliicli  substances  it  combines  to  form  salts.  Noso- 
plien  contains  .61.7  per  cent,  of  iodine. 

Like  losophan,  nosophen  does  not  yield  iodine  on  con- 
tact with  the  animal  tissues.  It  has  been  used,  however, 
for  the  ]Hirposes  of  iodoform,  and  is  unirritating  and 
non-poisonous.  It  may  be  applied  freely  in  its  powder 
form. 

The  sodium  salt  of  nosophen  has  been  used  in  medicine 
under  the  name  of  (intinusine.  This  salt  occurs  as  a  dark 
blue  amorphous  powder,  and  is  freely  soluble  in  both 
water  and  alcohol.  It  may  be  used  for  local  antiseptic 
purposes  in  solutions  varying  in  strength  fi'om  one  to 
three  percent.,  which  solutions  are  without  odor  ortaste. 

The  bismuth  salt  also  has  been  used  imder  the  name  of 
(uiloxine.  .  This  substance  is  a  reddish-yellow  powder, 
tasteless  and  odorless,  and  insoluble  in  water.  It  is  de- 
composed by  alkalies  with  the  formation  of  antiuosine. 
It  has  been  given  internally,  for  gastro-intestiual  derange- 
ments, in  doses  of  from  0.03  to  0.50  gm.  (gr.  ss.-viij.), 
and  is  assumed  to  undergo  conversion  into  antinosine  b}- 
the  action  of  the  alkalies  in  the  intestinal  fluids. 

Nosophen  is  not  official. 

For  europhen,  see  article  under  its  own  title. 

Edirnrd  Curtis. 

IODOFORM.  (TOXICOLOGICAL.)-In  1880  Mosetig 
von  .Moorhof  introduced  iodoform  as  a  surgical  dressing. 
Since  that  time  it  has  been  largely  used  by  surgeons  not 
only  as  a  dres.sing,  but  also  (in  solution)  for  injection  into 
chronic  abscesses,  tuberculous  joints,  etc.  In  many  cases 
grave  symptoms  have  supervened;  sometimes  followed 
by  recover}',  occasionally  by  death.  Such  cases  have 
been  steadilj'  reported  since  1883.  but  now  there  seems 
to  be  a  lull,  probably  owing  to  the  fact  that  iodoform  is 
not  in  such  general  use  as  formerly. 

Cases  have  been  reported  of  which  we  may  mention : 
(1)  A  series  of  four,  all  of  which  ended  in  recovery,  de- 
scribed by  ^Marcus  Beck,  of  London  {Brit.  Med.  Joiiriial, 
1883,  i. ,  p.  903).  (2)  Barois  {AirMv.  de  Med.  et  de  Phariii. 
Mint.,  1890)  has  collected  a  series  of  forty-two  fatal 
cases,  and  adds  one  of  his  own;  the  remarkable  i)oint  in 
this  series  is  that  there  is  only  one  case  of  an  American 
surgeon,  viz.,  that  of  Dr.  Sands,  in  1881,  in  which  about 
one  and  a  half  draehms  were  used  in  dressing  after  colot- 
omy  for  cancer  of  the  rectum.  (3)  Andry's  series  of  four 
(Lynn  MedicMl,  1890),  one  of  which  proved  fatal.  (4) 
Gerlaeh's  series  of  four  cases,  all  of  which  terminated  in 
recovery  (.I/crfz'm^  AV/f.v,  Philadelpliia,  1891,  p.  373). 

Iodoform  is  generally  applied  either  (1)  pure,  as  a  pow- 
der, (2)  combined  with  collodion,  (3)  dissolved  in  ether, 
(4)  incorporated  with  gauze,  or  (5)  as  an  emulsion  in  gly- 
cerin or  oil.  Of  these  the  iodoform  gauze  is  probablj-  the 
safest.  An  alkali  added  to  the  iodoform  is  saiil  to  render 
it  less  to.xic.  When  iodoform  is  used,  mercurials  and 
carbolic  acid  should  be  avoided.  Iodoform  is  quickly 
absorbed  and  slowly  eliminated;  clean,  granulating 
wounds,  large  .surfaces,  fatty  tissues,  burns,  "sinuses,  fis- 
tul.-c,  and  abscess  cavities  are  particularly  favorable  for 
the  absorption  of  iodoform. 

Toxtc  Dose. — The  smallest  dose  known  to  have  pro- 


duced toxie  symptoms  is  less  than  one  grain.  This  was 
a  case  reported  by  Dr.  Tiffany,  of  Kansas  City  {St.  Lonis 
Med.  and  Sun/.  Jouni.,  .xxxviii.,  562),  in  which  a  fraction 
of  a  grain  of  iodoform  was  applied  to  the  tympanum 
through  the  external  auditory  meatus.  The  patient,  a 
woman,  who  had  an  idiosj'iicrasy  to  the  drug,  suffered 
from  inflammation,  swelling,  and  erysipelas;  recovery 
followed  on  withdrawal  of  the  drug.  The  smnUestf atiil 
dose  is  probably  about  forty-flve  grains.  The  case, 
which  is  reported  by  Barois  (see  above),  was  one  of  large 
cold  abscess  under  the  left  pectoralis  major;  an  injection 
of  about  fifty-five  grams  of  a  flve-per-cent.  ethereal  so- 
lution was  used ;  symptoms  of  ether  narcosis  immediately 
followed,  then  symptoms  of  iodoform  poisoning,  chiellv 
cerebral,  and  death  in  coma  after  nine  days.  Fatal  results 
from  doses  of  one  drachm  and  upward  have  been  reported. 
But,  on  the  other  hand,  a  case  has  been  recorded  in  whith 
a  woman  took  two  drachms  of  iodoform  at  a  single  dose, 
with  no  worse  result  than  severe  headache,  griping  pains 
in  the  abdomen,  and  purging ;  but  the  odor  and  taste  of 
the  drug  remained  for  several  days. 

It  must  be  borne  in  mind  (1)  that  many  toxic  effects 
may  have  been  due  to  impurities  in  the  drug;  (3)  that 
some  people  are  particularly  susceptible  to  iodoform, 
and  many  cases  of  iodoform  poisoning  are  due  to  idios3'n- 
crasy  ;  (3)  that  iodoform  seems  particularly  dangerous  in 
wounds  and  injuries  of  the  breast,  axillary  space,  and 
chest  wall,  and  therefore  great  care  should  be  taken  in 
using  the  drug  in  these  regions. 

Symptoms. — The  cause  of  the  toxic  symptoms  is  the 
iodine.  Iodoform  (CHI.,),  which  contains  more  than 
ninety-six  and  one-half  per  cent,  of  iodine,  is  decomposed 
by  the  tissues  with  which  it  comes  in  contact,  and  iodine 
is  liberated.  This  free  iodine  promptly  combines  with 
the  albumin  of  the  tissues,  and  the  result  is  an  unstable 
albuminate  of  iodine,  which  passes  into  the  circulation 
and  thence  to  the  various  organs  of  the  body. 

Schede,  of  Hamburg,  describes  six  classes  of  cases  of 
poisoning  by  iodoform:  "(1)  High  fever  without  other 
phenomena.  (2)  Fever,  with  mild  gastrointestinal  irri- 
tation, depression  of  spirits,  and  rapid  pulse;  recovery 
almost  invariable.  (3)  Very  rapid,  soft  pulse,  from  1.50 
to  180;  no  fever;  great  danger.  (4)  Very  rapid  pul.se 
with  high  fever;  death  almost  invariable.  (5)  After  se- 
vere operations,  rapid  collapse  and  death.  (6)  A  form 
resembling  meningitis,  somnolence  followed  by  stupor; 
contracted,  motionless  pupils;  restlessness,  temperature 
normal,  and  pidse  exceeding!}'  rapid  ;  most  characteristic 
and  severe"  (from  H.  C.  Wood's  "Therapeutics"). 

We  prefer  a  simpler  classification  :  1.  Local  or  cutane- 
ous or  eruptive.  2.  General  or  constitutional;  (a)  with 
cerebral  symptoms ;  (A)  with  coiua. 

1.  Local,  Cutaneous,  or  Eruptive. — -This  is  thecommon- 
est  form  and  generally  follows  the  application  of  iodoform 
as  a  dressing.  Tliere  is  a  dermatitis  of  an  erythematous 
type,  or  an  eczematous  eruption.  The  part  is  swollen 
and  is  covered  by  many  small  thick-walled  vesicles. 
These  vesicles  become  confluent  and  are  filled  with  a  se- 
rous fluid  which  may  later  become  tinged  with  blood. 
The  epidermis  is  at  first  raised;  later  it  peels  olf,  and 
leaves  an  exposed  area  of  very  sensitive  corium  bathed 
in  a  serous  exudate. 

2.  General  or  Constitutional  (a)  irith  Cerebral  Symptoms. 
— This  may  occur  some  time  after  the  application  or  in- 
jection of  the  iodoform,  or  almost  inmiediately.  The 
symptoms  are  the  odor  of  iodoform  in  the  breath ;  yellow 
discoloration  of  the  skin  and  conjunctiva;;  increase  of 
temperature;  pulse  small,  irregular,  and  rapid  (up  to 
160  or  180);  faintness,  vertigo,  severe  headache,  thirst, 
n.ausea,  vomiting,  gastro-intestinal  irritation,  muscular 
twitehings;  the  patient  becomes  melancholic  and  has  de- 
lusions of  persecution  and  possibly  suicidal  tendencies, 
hence  must  be  carefully  watched;  there  is  maniacal  ex- 
citement, which  may  subside  ou  removal  of  the  dressing. 
"There  is  nothing  specific  in  iodoform  mania;  it  may 
occur  with  the  first  dressing,  or  it  may  result  from  its 
prolonged  use;  it  gives  rise  to  restlessness,  to  sleepless- 
ness, to  irritability  passing  into  mania,  and  the  mania 
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may  rapidly  give  place  to  stuporor  mental  weakness" 
(Dv.  Savage,  in  Allbutt's  "System  of  Metlicine,"  vol. 
viii.,  31.5).  Barois  found  in  severe  cases  that  the  symp- 
toms came  on  suddenly  and  early ;  tii-st  mental  depres- 
sion, then  excitement. 

(li)  With  Coma. — Tliis  is  the  most  severe  form.  The 
pmlse  is  rapid  and  feeble ;  there  is  rigidity  of  the  neck,  as 
in  meningitis;  great  mental  confusion  with  misplacing  of 
words;  there  may  be  paralysis  of  the  sphincters;  the  pa 
tient  liecomes  emaciated,  lethargic,  and  falls  into  a  state 
of  coma  and  dies. 

Death  occurs  from  paralysis  of  the  heart.  Age  in- 
creases the  susceptibility  of  most  per.sous  to  the  action  of 
the  drug.  Tuberculous  and  cachectic  patients  are  said 
to  give  worse  I'csults  than  others;  but  jirobably  iodo- 
form is  more  often  administered  to  these  patients  than 
to  others. 

P.VTHOLOGT. — Tlie  post-mortem  findings  are  fatty  de- 
generation of  the  heart,  liver,  kidnej's,  and  muscles;  hy- 
]ier,Tmia  of  the  meninges  and  some  atheromatous  lesions 
of  the  arteries.  Barois  found  occa.sionally  a  partial  intil- 
tration  of  the  lungs,  with  degeneration  of  the  alveolar  epi- 
thelium. 

Prognosis. — This  is  bad.  It  probably  depends  upou 
idiosyncrasy  as  well  as  dose. 

PnoPHTL.vxis. — Get  a  pure  preparation  of  the  drug; 
use  as  small  an  amouut  as  possiljle  ;  remember  idiosyn- 
crasy; be  particularly  cautions  in  wounds  of  the  breast, 
chest  walls,  and  a.xillary  space. 

Tre.^tment. — In  every  case  stop  the  application  of  fur- 
ther iodoform ;  then  keep  up  the  patient's  strength  and 
remove  as  much  as  possible  of  the  drug  with  water, 
a  warm  sohition  of  starch,  oil  of  eucalyptus,  or  ether  and 
cotton;  and  give  diuretics,  diaphoretics,  and  a  hot  bath 
to  hasten  elimination.  In  a  case  reported  b_y  Dreesmann, 
of  Bonn  {Bet'tf.  mr  klin.  CJiir.,  v.,  0,  p.  238),  hypodermic 
injections  of  twenty-per-cent.  solution  of  iodoform  oil 
were  repeatedly  given  for  white  swelling  of  the  knee; 
neurotic  symptoms  followed,  and  on  resection  of  the  knee 
a  mass  of  iodoform  the  size  of  a  cherr_y  was  found  just 
above  the  conch'les;  the  neurosis  ceased  on  the  removal 
of  this.  Apply  dressings  of  deciuormal  salt  solution,  snip 
off  the  top  of  any  vesicles  that  may  be  present,  so  that  the 
solution  may  reach  the  corium  underneath  ;  locally  ap]il_v 
some  non-irritating  alkaline  fluid  to  neutralize  the  nascent 
iodine,  an<l  thus  prevent  its  entering  into  combination 
with  the  albumins.  Give  stimulants,  and  to  increase  the 
alkalinity  of  the  blood  administer  potassium  acetate,  po- 
tassium bicarbonate,  or  potassium  bromide;  this  latter  is 
recommended,  and  may  be  administered  in  an  initial  dose 
of  gr.  XV.  in  |ij.  of  water,  followed  by  gr.  x.  everv 
hour.  ll  J.  E.  Sc'At.  ' 

lODOGALLICIN  is  an  iodine  compound  of  gallicin  (see 
(jiilliriii ).  and  is  a  gray  amorphous  powder  which  is  insol- 
uble in  all  ordinary  media.  It  contains  38  per  cent,  of 
bismuth  and  ','3.6  per  cent,  of  iodine.  It  Is  antiseptic, 
locally  ana;sthetic,  and  desiccating,  and  may  be  applied 
in  powder  or  in  fi  ve-per-cent.  lanolin  ointment  for  woimds, 
idcers,  trachoma,  and  corneal  ulcers.       W.  A.  Banledo. 

lODOL.— Tetraiodo-pyrrol,  CJjNH.  This  coni- 
l>ound  of  iodine  may  be  prepared  by  dissolving  p3"rrol  in 
alkaline  water  and  mixing  it  with  a  solution  of  iodine  in 
iodide  of  potassium.  The  precipitate  is  collected,  dis- 
solved in  alcohol,  and  reprecipitated.  It  is  also  obtained 
by  the  reaction  that  takes  place  when  alcoholic  solutions 
of  pyrrol  and  iodine  are  mixed  for  twenty-four  hours, 
lodol  separates  when  the  mixture  is  added  to  water. 

It  is  a  pale  yellow,  finely  crystalline  powder.  It  is 
without  taste  and  docs  not  possess  any  disagreeable  odor. 
It  is  insoluble  in  water,  and  very  slightly  soluble  in  dilute 
alcohol.  Strong  alcohol  dis.solves  one  part  in  six ;  gl.vc- 
erin,  one  part  in  thirty-four.  lodol  is  very  soluble  in 
ether  and  chloroform.  It  contains  about  ninety  per  cent, 
of  iodine.  Heated  to  140°  or  1.50°  C.  it  is  decomposed 
with  the  evolution  of  violet  iodine  vapors. 

lodol  was  introduced  in  188.D  by  Ciamician  and  Silber, 
Vol.  v.— 14 


as  a  substitute  for  iodoform,  its  freedom  from  any  disa- 
greeable odor  being  a  decided  advantage.  Like  iodoform 
it  does  not  rank  high  as  a  germicide,  but  it  has  the  same 
power  of  inhibiting  the  growth  of  bacteria  and  maintain- 
ing a  surface  clean  and  aseptic.  To  wounds,  idcers.  and 
all  suppurating  surfaces  it  is  applied  in  the  same  manner 
as  iodoform,  by  dusting  the  powder  on  the  part  or  mak- 
ing it  into  an  ointment  with  lanolin  or  vaselin.  It  may 
also  be  used  in  solution  of  alcohol,  ether,  or  collodion. 
Ether  .5  parts,  collodion  50  jiarts,  iodol  1  jiart  is  a  favor- 
ite combiuation  for  local  application.  For  gynoecological 
purposes  a  solution  of  iodol,  spirits,  and  glyceriu,  1  to  16- 
34,  may  be  used  for  saturating  tampons,  etc.  Its  local 
use  has  been  highly  recommended  for  ulcerations  of  the 
nose,  pharynx,  and  larynx,  particularly  when  due  to  a 
tuberculous  or  sj'philitic  cause. 

Iodol  lias  been  employed  internall}'  with  success  in  con- 
ditions of  the  stomach  and  intestines  accompanied  liy  pu- 
trefactive and  fermentative  changes.  It  has  been  used 
with  success  in  gastro-intestinal  catarrliand  idceratiou  of 
the  mucous  membrane.  "When  its  action  is  directed  to 
the  stomach  it  should  be  given  in  the  intervals  between 
meals ;  when  it  is  desired  to  act  on  the  intestinal  canal,  the 
most  favorable  time  for  its  administration  is  immediately 
at  the  close  of  the  digestive  process.  As  its  constituent 
iodine  is  excreted  in  part  by  the  pulmonary  organs,  it 
has  been  used  in  bronchitis,  phthisis,  and  various  diseases 
of  this  locality.  In  these  conditions,  in  addition  to  its 
internal  administration,  inhalations  and  insufflations  have 
been  used.  In  syphilis  it  is  also  recommended,  especiallj' 
in  tertiary  forms  of  the  disease  in  which  it  has  given  the 
best  results.  It  is  well  borne  by  the  system,  having  no 
effect  on  the  temperature,  circulation,  or  respiration; 
iodism  is  of  very  rare  occurrence.  It  is  also  thought  to  be 
of  benefit  in  diabetes.  The  do.se  is  from  one  to  three 
grains,  two  or  three  times  a  day;  it  should  be  g■i^'en  in 
wafers  or  pill  form.  Beixninoiit  SiiutU. 

lODOMUTH  (BiiCHJiOi)  is  a  bismuth  iodine  com- 
pound, used  as  a  dusting  powder  for  woiuids,  ulcers,  etc. 
It  has  been  given  internallv  as  an  alterative  in  dose  of 
gm.  0.0(i-(.).6^(gr.  I'^-i.).       "  H'.  -1.  Banttdo. 

lODONAFTAN  is  a  naphtha  omtment  base  containing 
three  per  cent,  of  iodine.  It  is  a  very  smooth,  stable 
ointment  of  pleasant  odor.  It  is  blackish-brown  in  color, 
appearing  dark  green  by  transmitted  light. 

W.  A.  Bantedo. 

lODONAPHTOL  -  BETA.  —  Naphtol-beta  di-iodide. 
Also  termeil  Naphfol-aristol.  This  derivative  of  iodine 
was  introduced  by  Dr.  Braille  {Repert.  de  PIkiv..  Novem- 
ber 10th,  1891)  as  a  substitute  for  iodoform,  aristol.  and 
other  iodine  compounds.  It  is  prepared  by  mixing  a 
solution  containing  24  gm.  of  iodine  and  37  gm.  of  potas- 
sium iodide  with  another  solution  containing  110  gm.  of 
naphtol-beta  and  40  gm.  of  caustic  soda.  There  is  then 
added  a  little  solution  of  the  hy|)ochlorite  of  sodium  cor- 
responding to  ten  times  its  volume  of  chlorine.  lodo- 
naphtol  is  then  precipitated.  It  is  a  greenish-yellow 
powder,  inodorous,  tasteless,  insoluble  in  water,  very 
slightl}'  soluble  in  alcohol,  but  soluble  in  ether  and  chlo- 
roform. 

It  is  recommended  for  the  treatment  of  wounds,  ulcers, 
and  all  conditions  in  which  iodoform  and  other  antiseptics 
are  eiuployed.  It  is  applied  as  a  powder  dusted  on  the 
part  affecled.  Beaumont  Small. 

lODOPHENIN. — lodophenacetin.  This  compound  of 
iodine  and  jihenacetiu  was  described  by  Dr.  Scholvein, 
in  1891,  at  a  meeting  of  the  Berlin  Pharmaceutical  Society. 
It  contains  fifty  ]ier  cent,  of  iodine  and  forms  in  steel- 
blue  crystals,  with  an  odor  of  iodine,  and  a  burning  taste ; 
it  colors  the  skin  yellow.  It  is  insoluble  in  water,  solu- 
ble in  alcoh<il  and  glacial  acetic  acid.  Heated,  or  even 
when  mixed  with  water,  it  is  decomposed  and  iodine  is 
set  free.  , 

It  is  recommended  as  a  useful  antiseptic,  and  experi- 
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meuts  show  that  it  possesses  I  his  iiroperty  in  a  marked 
degree,  but  it  also  has  the  irritating  eftects  of  free  iodiue. 
Wlien  employed  as  an  internal  remedy  it  forms  com- 
biuations  with  "the  alkalies  of  the  iutestiual  caual,  and, 
from  the  readiness  with  which  iodine  is  given  up,  poison- 
ous symptoms  may  follow  the  use  of  even  small  quanti- 
ties. "  Beauinoitt  SinaU. 

lODO-SALICYLIC  ACID. — A  compound  of  iodine  and 
salicylic  acid  in  which  one  atom  of  hydi'Ogen  is  replaced 
by  one  of  iodine.  It  contains  fifty  per  cent,  of  iodine. 
A  (U-iodn-siilicylic  acid  is  also  prepared,  in  which  two 
atoms  of  hydrogen  are  replaced  by  iodiue.  It  contains 
two  parts  of  iodine  in  three  of  the  compound.  They  are 
white,  line,  crystalline  powders,  slightly  soluble  in  water, 
soluble  in  alcohol,  ether,  fi.ved  oils,  and  collodion. 

They  possess  the  combined  action  of  iodiue  and  salicylic 
acid,  and  are  said  to  be  very  serviceable  antiseptics.  In- 
tenially,  in  doses  of  from  twenty  to  si.xty  grains  daily, 
they  have  proved  serviceable  in  rheumatism  and  have 
succeeded  in  relieving  the  fever  and  pain  when  the  other 
salicylates  have  failed. 

Sodium  di-iodo-mlicylate. — This  salt  occurs  in  white 
needles,  and  is  reconmiended  as  an  antithermic  and  anti- 
rheumatic. It  is  also  said  to  be  of  great  value  as  a  local 
application  in  parasitic  affections  of  the  skin.  The  dose 
for  internal  administration  has  not  been  determined. 

BciiamorU  Small. 

lODOSULPHATE     OF     CINCHONINE. —  (Synonym: 

Anti.se]itol.)  This  compound  contains  tifty  per  cent,  of 
iodine.  It  is  a  very  light,  brownish  powder,  odorless, 
insoluble  in  water,  alcohol,  and  chloroform. 

It  is  an  antiseptic  and  is  said  to  prove  serviceable  in 
all  conditions  in  which  iodoform  and  similar  compounds 
are  employed.  It  may  be  combined  with  jiowdered  tal- 
cum, one  part  to  two;  or  mixed  with  vaselin  or  lanolin, 
one  part  to  ten.  Beaumont  Small. 

lODOZEN  (CeHJ.COOCHsONa)  is  an  iodine  derivative 
of  methyl  salicylate.  It  is  used  as  an  antiseptic  exter- 
nallv  and  as  an  alterative  internallv. 

'         W.  A.  Bastcdo. 

IPECAC. — IPECAcnANH.\. — The  dried  root  of  Cephaelis 
I/iiciii: UK n/ia  (Brot.).  A.  Richard.  [Uragoga  Ipecacuanha 
(Brotero)  Baillon  (t'am.  Rutiiacea).]  XJ.  S.  P.  It  is  doubt- 
ful if  this  definition,  for  reasons  given  below,  should  not 
be  made  to  include  the  lower  or  prostrate  portions  of  the 
stem  also.  The  name  of  this  drug,  which  is  adopted  into 
most  European  languages,  is  borrowed  from  the  South 
American  Indians,  by  whom  it  is  used  to  designate,  not 
onl}'  this,  but  several  other  emetic  roots.  Poaya  is  an- 
other Bazilian  name,  also  rather  loosely  applied  to  other 
roots  besides  the  one  under  consideration.  "  Ipecac  "  is  a 
natural  and  convenient  aljbreviation. 

The  plant  from  which  this  drug  is  obtained  is  a  low. 
semi-gregarious  shrub,  growing  in  the  deep  tropical 
woods  of  Brazil,  with  partly  creeping  stems  and  thickened 
annidated  roots. 

The  roots,  several  in  number,  are  long,  tortuous,  sim- 
ple or  slightly  branching,  white  and  filiform  when  young,  ■ 
liut  at  maturity  thickened  to  three  or  four  timesthe  di- 
ameter of  their  woody  colunms  by  the  accumulation  of 
starch-bearing  tisue  in  the  bark.  This  occurs  in  crowded, 
narrow,  irregular,  and  generally  incomplete,  transverse 
rings,  separated  by  deep,  also  incomplete,  circular  fis- 
sures, and  is  greatest  in  the  middle  portion  of  the  root, 
wliich  tapers  toward  each  end,  especially  the  lower.  The 
woody  coluum  does  not  take  part  in  either  the  rings  or 
furrows  of  the  bark.  The  stems  of  Cephaelii  are  of'soft 
woody,  sometimes  almost  herbaceous,  texture;  rounded, 
smooth,  creeping,  and  rooting  below ;  ascending,  square, 
pubescent,  and  green  above,  with  well-marked  nodes  and 
leaf  scars.  Itislhis  lower,  rounded  portion,  lying  shaded 
anil  for  I  lie  most  part  covered  by  forest  debri.s.  which 
lias  practically  the  same  composition  and  properties  as 
the  root,  and  which  might  be,  and  commonly  is,  used 


with  it.  The  remaining  portions  of  the  plant  are  well 
illustrated  in  the  accompanying  cut,  which,  however, 
does  not  show  the  prostrate  habit  of  the  basal  portion  of 
the  stem. 

H.\BiT.\T. — The  district  of  >Iatto  Grosso,  in  western 
Brazil,  is  the  principal  source  of  ipecac;  but  the  plant 
grows  also  in  the  adjoining  parts  of  that  country  as  well 
as  of  Bolivia.  The  ipecac  plant  has  been  long  ciiltivated 
as  an  object  of  interest  in  botanical  gardens,  especially  in 
that  at  Edinburgh,  ilr.  McNab  made  the  important  dis- 
covery that  it  could  be  propagated  by  minute  fragments 
of  its  roots,  or  even  of  its  leaf  stalks.  By  means  of  this 
plan  a  large  number  of  ])lants  has  been  obtained  and  sent 
to  India  and  elsewhere  for  experiments  in  regard  to  its 
practical  cultivation;  so  far,  however,  because  of  the 
slowness  of  its  growth  and  the  smallness  and  consequent 
expensiveness  of  the  yield,  its  culture  has  not  been  com- 
mercially successful,  and  we  are  still  obliged  to  rely  uiion 
its  native  country  for  our  supply.  It  is  collected  by  the 
Indians  in  Brazil  throughout  the  year,  but  mostly  during 
the  wet  season,  when  the  ground  is  soft,  by  simply 
grasping  the  steius  in  one  liand  and  ]irying  out  the  roots 
with  a  pointed  stick  held  in  the  other.  The  gravel  is 
then  shaken  out  and  the  roots  are  dried  in  the  air!  When 
dr_v,  the)'  are  sifted  and  sorted  and  packed  in  serons 
(bales  made  of  hide)  for  transportation.  It  is  mostly 
bought  up  by  travelling  traders,  and  suffers  much  expos- 
ure during  their  journeys,  so  that  much  of  it  reaches  us 
in  a  mouldy  and  damaged  condition.  Ten  or  twelve 
pounds  per  day  is  said  to  be  a  good  average  collection. 
Ipecac  collection  is  exceedingh'  irritating  fo  the  hands, 
especially  the  finger  ends,  as  well  as  to  other  parts  of  the 
bodj-,  and  is  hence  very  objectionable  to  the  laborers. 


Fig.  2952.— Ipecac  Plant.    (Reducecl  about  oiie-tliirtl.)     (Baillon.) 

The  modern  high  price  for  rubber  having  afforded  a 
profitable  opening,  its  collection  is  preferred,  and  the 
jirice  of  ipecac  has  on  this  account  very  greatly  ad- 
vanced. 
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History. — The  following  paragraph  is  condensed  from 
Fluckiger  and  Haubiiry.  A  doubtful  reference  to  ipecac 
is  made  in  an  old  treatise  upon  Brazil,  published  by  Pur- 
chas  in  162D.     Pisoand  ^larcgraf  (1(348)  described  it,  and 


Fig.  3'.¥}3. —Longitudinal  and  Transverse  Sections  of  Ipecac  Root. 

Stated  that  it  was  in  common  use  in  Brazil.  It  was  first 
carried  to  Europe  in  1672.  and  its  usefulness  established 
by  Helvctius  aljout  1686.  who  kept  its  identity  a  pro- 
found secret  until  he  received  from  Louis  XIV.  a  hand- 
some price  for  publishing  it  to  the  world  in  1688.  This 
early  use  of  ipecac  was  not  as  au  emetic,  but  in  the  treat- 
ment of  dysentery,  which  is  still  its  principal  eniploj-- 
ment  in  tropical  countries. 

Offici.\l  Descrfptiox. — In  pieces  of  indefinite  length, 
rarely  exceeding  15  cm.  (6  in.),  and  3  to  6  mm.  (i  to  ^^ 
in.)  thick,  curved  and  sharjily  tortuous,  almost  free 
from  rootlets:  surface  red-brown  or  brown.  occasionall_v 
blackish-brown,  rarely  gray-brown,  closely  annulated 
and  usuall}'  exhibiting  transverse  fissures  through  tlie 
bark,  their  sides  vertical;  fracture  short,  the  very  thick, 
easily  separable  bark  grayish,  usually  resinous,  the  thin 
wood  yellowish-white,  without  vessels;  odor  very  slight, 
peculiar;  taste  bitter  and  nauseous,  somewhat  acrid. 

When  very  thick,  of  a  dull-gray  color,  with  thin, 
merging  annulate  and  with  many  starch  grains  exceeding 
13  or  ii  /i  it  is  from  Cephaelis  acuminata  Karst.,  and 
should  l)e  rejected. 

When  ipecac  is  soimd  and  free  from  mouldiuess,  its 
quality  is  proportionate  to  the  thickuess  of  the  bark  and 
the  thinness  of  the  ligneous  portion. 

The  bark  of  ipecac  consists  entirely  of  thin-walled, 
polyhedral  cells  scarcely  longer  than  broad,  and  pretty 
well  filled  with  clustered  and  faceted  starch  grains,  soli- 
tary grains  rarely  reaching  a  diameter  of  1'2  or  14  /i. 
Liber  wanting.  All  the  medicinal  activity  of  the  drug 
resides  in  the  bark,  the  wood  being  worthless  and  nearly 
tasteless. 

Adulter.\nts  and  SrBSTiTi"TEs. — The  adulterants  of 
and  substitutes  for  ipecac  have  been  so  numerous  and 
important  that  works  have  been  written  upon  the  sub- 
ject. All  have  now  i)racticall_v  disappeared,  so  fai-  as  the 
American  market  is  concerned,  with  the  exception  of 
Cnrthagena  Ipecitr.  the  root  of  Cephaelis  acximinata  Kar- 
sten,  of  Colombia.  This  root  is  collected  and  sold, 
under  the  name  of  ipecac,  upon  a  scale  almost  as  ex- 
tensive as  that  of  the  genuine  drug.  Although  sup- 
posed to  be  excluded  bylhe  United  States  customs  laws, 
it  does  enter  to  a  very  considerable  extent.  In  its  ordi- 
nary form,  it  is  readily  distinguished,  being  a  half  or 
more  larger,  of  a  didl  lirownisli-gray  color,  less  strongly 
annulated,  and  especially  less  deejily  constricted  between 
the  annulations.  The  writer  has  seen  the  process  in  oper- 
ation, in  London,  of  selecting  tlie  pieces  in  which  these 


distinctions  are  the  least  marked,  and  staining  them  for 
the  American  market.  The  fractured  surface  is  less  dis- 
tinctly white,  being  rather  of  a  horn-gra3ish  white,  and 
the  powder  shows  a  similar  difference.  In  the  latter,  the 
starch  grains  reach  a  much  greater  size  and  are  more  in- 
clined to  be  solitary.  It  is  very  questionable  if  this  root 
is  inferior  to  the  genuine,  or  if  it  should  not  be  admitted 
to  the  Pharmacopeia.  Its  percentage  of  total  alkaloid 
is  commonly  a  little  greater  than  in  the  genuine:  but  the 
composition  of  this  alkaloid,  or  rather  its  physiological 
and  therapeutical  action,  is  so  uncertain  that  it  has  been 
refu.sed  admission  to  the  recent  edition  of  the  British 
Pharmacopoeia. 

Co.MPOsiTiox. — The  medicinally  unimportant  constitu- 
ents of  ipecac  are  a  large  amount  of  starch  and  calcium 
oxalate,  and  small  amounts  of  pectiu,  sugar,  and  resin. 
The  important  constituents  are  ipeencuanhic  acid  and  the 
alkaloids,  namely,  capihai'li ue .  eiiiciine,  and  a  third  not 
yet  studied,  the  three  alkaloids  together  existing  to  the 
extent  of  about  two  per  cent.  Of  this  total,  the  emetine 
constitutes  about  three-fourths,  the  cepbaPline  about  one- 
fourth,  the  tliii'd  being  in  very  small  amoimt.  In  Car- 
thagena  ipecac,  the  cephaeline  is  about  three-fifths,  the 
emetine  about  two-fifths.  The  physiological  and  thera- 
peutical importance  of  the  ipecacuanhic  acid  and  of  the 
thii-d  alkaloid  is  not  known,  but  there  are  special  rea- 
sons why  it  is  in  great  need  of  investigation,  espe- 
cially that  of  the  former  substance.  There  is  nothing  in 
the  action  of  either  emetine  or  cephatliue  to  explain  the 
repute  of  ipecac  in  the  treatment  of  dyseutery,  a  repute 
so  strong  and  general  as  to  demand  recognition.  This 
effect  appears  to  be  secured,  moreover,  after  the  removal 
of  the  alkaloids,  and  it  would  appear  that  it  must  be  due 
to  the  bitter  acid,  which  is  iu  realit}'  a  glucoside. 

CephaHive  (CuHioNO^)  is  separated  from 

£■»(/'<;' )ie  (CuH,s{CHs)X02)  by  the  use  of  an  aqueous 
solution  of  caustic  alkali,  the  emetine  being  taken  up 
froui  it  by  ether. 

Action. — Ipecac  (and  still  more  the  alkaloid)  is  a  mode- 
I'ate  local  irritant,  producing  smarting,  redness,  and,  if  a 
long-continued  application  is  made  to  the  skin,  finally 
troublesome  pustulation.  The  powder  of  either,  inhaled, 
produces  sneezing,  stinging,  and  increased  secretion  from 
the  nostrils  and  deeper  air  passages;  in  susceptible  per- 
sons a  severe  corj-za  may  be  simulated.  In  experiments 
upon  animals,  diarrha>a  and  even  dysenter}',  with  bloody 
discharges  and  inflamed  intestinal  mucous  membranes, 
have  followed  large  do,ses.  It  is  thus  evident  that  local 
stimulation,  or  irritation  at  least,  forms  a  very  characteris- 
tic part  of  the  action  of  ipecac.  This  is  also  seen  in  the 
paiu  and  inflammation,  frequently  abscess,  at  the  point 
of  hypodermic  injection,  on  account  of  which  this  mode 
of  use  is  not  available.  As  to  the  systemic  effects  when 
tlius  introduced  into  the  circulation,  it  is  to  be  noted  that 
in  fatal  cases  severe  inflammation  of  the  lining  of  the  stom- 
ach and  intestine  has  frequently  been  observed,  all  the 
indications  being  that  it  has  resulted  from  excretion  of 
the  alkaloids  into  these  organs.  Irritation  of  the  pulmo- 
nary tissue,  which  is  often  severe,  is  apparently  due  to  a 
similar  excretion  there.  Tlie  emetic  action  of  the  drug, 
as  well  as  the  salivation  and  nasal  discharge,  could  thus 
bo  readily  explained  on  the  ground  of  local  irritation. 
When  the  alkaloid  is  taken,  it  is  distinctly  noted  that 
there  are  two  periods  of  gastric  disturbance,  one  follow- 
ing the  other  at  au  interval  of  about  thirty  minutes.  It 
has  been  thought  that  this  second  attack  was  due  to  cen- 
tral action,  after  the  alkaloid  had  become  absorbed  ;  but 
it  is  at  least  possible  that  it  follows  its  re-entrance  into  the 
stomach  upon  excretion  from  the  circulation.  Whether 
the  emesis  of  ipecac  is  purely  a  local  effect  or  partly  of 
central  origin,  is  the  most  important  question  concerning 
it.  It  is  notable  that  the  disturbance  of  emetine  is  less 
than  that  of  ce])haeline.  of  which  latter  emetine  is  a  methj'l 
compound :  and  we  know  that  methyl  compounds  are 
often  less  energetic  irritants,  or  are  even  sedatives,  to  the 
centres.  This  would  seem  to  indicate  central  activitj-. 
This  question  is  not  of  practical  importance,  as  the  general 
effects  of  the  drug  are  clear  and  evident.     When  taken 
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into  the  stomach,  thciv  is  salivation  and  peiiiaps  coryza, 
followed  bv  nausea,  and  accompanied  by  some  diuresis 
and  considerable  diaphoresis.  If  free  vomiting  occurs, 
these  effects  will  quickly  pass  away;  but  if  uot,  they 
will  be  prolonged,  and  w'ith  one  or  more  exacerbations. 
In  the  latter  case,  too.  there  is  moix-  apt  to  be  a  la.\ative 
or  even  a  purging  effect,  as  is  also  the  case  after  hypo- 
dermic injectKins.  The  respiratory  mucous  membrane 
generally  shares  in  the  increased  secretion.  Ipecac  is 
therefore  a  nauseating  expectorant  and  an  emetic,  with  a 
cathartic  tendency.  Its  emetic  action  is  characterized  by 
its  slowness.  If  cephaOline  is  given,  the  nausea  and  sali- 
vation are  more  marked ;  if  emetine,  the  nasal  secretion 
is  more  in  evidence.  Very  large  doses  are  poisonous,  the 
s.vmptoms  being  those  of  emetico-catbartic  irritants,  but 
with  great  depression,  which  appears  almost  certainly  due 
in  part  to  central  action.  A  cholagogue  action  is  distinct. 
This  cannot  be  explained  on  the  theory  of  mechanical 
pressure  upon  the  gall  bladder  from  the  retching,  because 
it  •nnll  occur  when  this  is  not  present. 

Use. — The  expectonmt  and  emetic  uses  of  ipecac  fol- 
low clearly  from  its  action  as  above  described,  but  not 
its  antidysenteric.  As  an  emetic  it  is  not  suitable  for 
use  in  poisoning,  as  it  is  not  prompt  enough,  and  is  too 
apt  to  be  in-itating.  This  action  is.  however,  often  of 
gi-eat  value  when  we  wish  to  carry  its  relaxing  effect  to 
the  extreme,  as  in  acute  bronchitis.  Verj-  small  doses  of 
ipecac  will  often  exert  an  anti-emetic  action,  and  will 
also  promote  appetite  and  digestion.  The  chief  use  of 
the  drug  is,  however,  as  an  expectorant,  in  which  it  both 
increases  the  secretion  and  stimulates  its  removal,  j'et  acts 
as  a  sedative  or  anodyne  when  there  is  annoying  cough 
without  much  secretion.  This  action  is  quite  prolonged, 
and  the  effect  is  easily  maintained  by  repeated  small 
doses.  The  diaphoretic  action  is  an  important  accompany- 
ing factor.  As  an  antidysenteric,  ipecac  is  better  adapted 
to  the  stomachs  of  savages  than  to  those  of  most  civilized 
persons,  for  the  doses  are  so  large  (a  draclim  or  more) 
that  the  treatment  is  heroic.  De-emetiuized  ipecac  is  for 
this  reason  preferred,  but  it  has  been  claimed  that  it  lacks 
efficiency.  The  mode  of  action  is  uot  known.  It  is  not 
impossible  that  in  the  true  dysentery  of  the  tropics,  in 
which  cases  it  is  far  the  more  efficient,  it  acts  as  a  specific 
rectal  antiseptic,  as  it  is  known  to  have  antiseptic  powers. 

The  preparations  are  numerous.  The  drug  is  very 
largely  employed  in  the  powdered  form.  As  an  expec- 
torant, the  dose  is  0.03  to  0.06  gm.  (gi-.  ss.  to  1),  as  an 
emetic  1  to  3  gnj.  (gr.  xv.  to  xxx.),  as  an  antidysenteric 
4to6gm.  (gr.  Ix.  toxc),  ora  full  emetic  dose  followed  by 
gram  doses.  Tlie  official  fluid  extract  is  given  in  coiTe- 
.sponding  doses  of  cubic  centimetres  or  minims.  The 
seven  and  one-half-per-cent.  syruji  and  the  ten-per-cent. 
wine  are  to  be  adjusted,  in  jiroportion  to  their  strength, 
for  the  same  requirements.  The  tincture  of  ipecac  and 
opium,  containing  ten  per  cent,  of  each,  is  used  when  a 
specially  sedative  expectorant  effect  is  desired,  but  not 
when  we  sp(;cially  desire  the  clearing  of  the  air  passages. 
In  the  preparation  of  the  last  three  the  fluid  extract  of 
ipecac  is  employed.  Tlie  same  statement  concerning  se- 
lection applies  to  the  powder  of  ipecac  and  opium  (Dover's 
powder),  having  the  same  strength.  The  official  troches 
contain,  each,  gr.  ^  of  ipecac,  and  the  troches  of  morphine 
and  ipecac,  each  gr.  ^'^  of  moqiliine  and  gr.  JSj  of  ipecac. 

Tlie  rectal  injection  of  ipecac  for  the  treatment  of 
cluonic  constipation  has  been  tried,  and  it  would  seem  that 
further  experiments  in  such  use  are  desirable. 

Henry  II.  Rusby. 

IPECAC,  NORTH  AMERICAN.-False  Ipecac,  Ik- 
niAX  Pnvsic,  Bow.man's  Hoot. — The  roots  of  Poiiemn- 
thiis  tnj</li(it)is  (L.)  IJritton,  (GiUenia  trifuliatn  3Ioench), 
and  P.  utipuUUus  (JIuhl.)  Britton,  (G.  Ktipiilaenc.  Nutt.) 
(fani.  Rosacea-).  These  are  pretty  peremiial  herbs,  with 
clustered,  erect,  or  ascending  stems,  resembling  the 
Geums,  deeply  three-parted  leaves  and  white  flowers. 
The  former  grows  west  to  Missouri  and  south  to  Georgia; 
the  second  somewhat  farther  south  and  southwest.  The 
roots  grow  from  a  hard,  woody,  and  knotty  crown  about 


an  inch  in  diameter.  They  are  numerous,  much  and 
ver.y  crookedly  twisted,  knotty,  and  interlacing,  especial- 
ly the  second  species.  The  roots  are  armulate  and  trans- 
versely tissurecf  and  of  a  deep  reddish  color,  thus  giving 
them  an  appearance  very  similar  to  that  of  ipecac,  which 
they  have  been  used  to  substitute  and  adulterate.  The 
bark  is  brittle,  like  that  of  ipecac,  but  the  wood  is  thicker 
and  much  tougher,  and  has  conspicuous  slender  medul- 
lary rays,  which  extend  slightl}'  into  the  bark.  Strangely 
enough,  the  drug  possesses  properties  similar  to  tho.se  of 
ipecac.  It  was  highly  prized  by  the  aborigines  as  a  mild 
emetic  and  nauseating  expectorant,  purgative  also  in 
larger  doses,  and  was  much  used  by  the  settlers.  It  is 
stiU  employed  to  a  considerable  extent,  and  somewhat 
b\'  physicians.  The  emetic  property  appears  to  reside  in 
the  peculiar  neutral  suljstance  gillenin.  which  is  extracted 
as  a  white  powder,  soluble  in  water  and  alcohol.  It  is 
probably  a  glucosidal  mixture.  "  Gillenin  "  of  commerce 
is  a  resinous  extract,  containing  the  other,  and  is  given 
in  doses  of  gr.  iv.  to  vi.  The  dose  of  gillenia  is  1  to  2  gm. 
(gr.  XV.  to  XXX.).  Henry  Id.  Rnsby. 

IRIDECTOMY  (Gr.,  Ipic,  ipi^o;,  the  iris,  and  kumui),  a 
cutting;  th,  out,  and  ~oui],  a  cutting,  from  rifivu,  to  cut), 
the  operation  of  cutting  out  a  ]iortiou  of  the  iris  for  tlie 
purpose  of  forming  an  artificial  pupil. 

The  instruments  needed  for  the  operation  are :  A  spring 
speculum.  A  pair  of  fixation  forceps,  for  steadying  the 
eyeball  (Fig.  2(5.54) ;  this  must  be  light  and  catch  accu- 
rately, and  the  teeth  must  not  be  too  sharp  and  pointed, 
otherwise  they  may  tear  through  the  conjunctiva.  A 
broad  lance-shaped  knife,  the  shape  of  which  varies  witli 
the  direction  in  which  the  iridectom3'  is  to  be  made — if 
made  outward  (toward  the  temple),  a  straight 
knife  may  be  used ;  if  made  inward  or  upward, 
the  blade  must  be  bent  at  an  angle  (Fig.  39.5.5), 
according  to  the  prominence  of  the  nose  or  the 
upper  margin  of  the  orbit.  If  the  anterior 
chamber  is  narrow,  and  the  iris  close  upon  the 
cornea,  a  very  uarroAv  von  Graefe  knife  should 
be  used  in  place  of  the  lance-shaped  one.  The 
narrow  knife  represented  in  its  actual  size  by 
Fig.  39.56  lias,  in  the  hands  of  the  present 
writer,  almost  entirely  supplanted  the  lance 
knife  in  this  operation:  with  it,  it  is  possible 
to  skirt  the  edge  of  the  anterior  chamber  and 
make  a  large  incision  without  risk  of  wound- 
ing the  lens.  The  iris  forceps,  which  should 
be  lightly  bent  (Fig.  3957),  should  catch  accu- 
ratel_v,  but  when  closed  tlie  arms  of  the  forceps 
should  come  together  only  for  a  distance  of  3 
to  3  mm.  from  their  end.  The  iris  scissors: 
these  may  be  bent  at  an  angle  (Fig.  29.58),  or 
curved  on  the  flat  (Fig.  2959);  the  blades 
must  close  tightly.  Lastly,  the  rubber  spat- 
ula, with  which  to  replace  the  iris  if  necessary. 
Before  the  operation,  the  eye  and  its  sur- 
roundings are  to  l)e  thoroughly  washed  with  a 
solution  of  con'osive  sublimate  of  the  strength 
_  of   1  to   5,000,    the  lids  are  everted,  and   the 

Fic.  29.54.  conjunctiva  is  washed  with  a  piece  of  absorli- 
ent  cotton  dipped  in  the  bichloride  solution. 
All  instruments  to  be  used  are  immersed,  first  in  a  2.5- 
per-ccnt.  solution  of  carbolic  acid,  and  then  in  ninety-five 
l^er-cent.  alcohol.  The  hands  of  the  operator,  as  well  as 
those  of  the  assistant,  and  the  parts  adjacent  to  the  eye 
are  carefully  washed  with  a  solution  of  corrosive  subli- 
mate of  the  strength  of  1  to  LOOO. 

Operation*. — The  patient  is  to  be  placed  on  a  bed  or 
operating-table,  and  an  an^sthestic  administered.  In  all 
cases  of  iridectomy,  the  patient  should  be  brought  com- 
pletely under  the  influence  of  the  ana'Sthetic  before  the 
operation  is  attempted.  If  the  eye  to  be  0|)erated  on  is 
the  right,  the  surgeon  places  himself  behind  the  patient; 
if  the  left,  he  seats  himself  on  the  bed  in  front  of  the  pa- 
tient, that  he  may  make  the  incision  with  his  right  hand. 
Complete  aniesthesia  having  been  brought  about,  the 
spring  speculum  is  introduced  and  locked  in  place.    With 
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the  fixation  forceps  iu  his  left  hand,  the  surgeon  seizes 
the  conjunctiva  on  the  same  meridian  as  that  iu  which 
the  eoloboma  is  to  be.  but  at  tlie  opposite  side  of  the  cor- 
nea and  ciose  to  it.  Care  is  to  lie  taken  that  the  forceps 
exerts  no  jiressure  on  the  eyeball — it  simply  Imlds  it  or 
rolls  it.  The  lance  knife  is  uotv  taken  in  the  right  hand, 
and  its  point  eutei'ed  either  at  the  limbus  or  1  mm.  back 
from  the  circumference  of  the  cornea.  When  the  point 
has  entered  the  anterior  chamlier,  and  the  operator  recog- 
nizes this  by  the  sudden  absence  of  resistance,  the  handle 
of  the  knife  is  lowered  anrl  the  blade  is  pushed  forward 
iu  the  direction  of  the  jilane  of  the  iris  until  an  incision 
long  enough  for  the  purpo'se  in  view  has  been  nuidc.  We 
shall  .see  that  the  length  of  this  incision  varies  with  the 
size  of  the  ]iortion  of  iris  that  is  to  be  removed. 

The  position  of  the  point  of  the  knife  is  carefully 
watched.  The  handle  of  the  knife  is  still  more  lowered, 
so  that  its  point  comes  almost  in  contact  T\'ith  the  poste- 
rior surface  of  the  cornea,  and  avoids  contact  with  the 
anterior  surface  of  the  lens,  wliich  comes  forward  when 
the  aqueous  liunKir  flows  off.  As  the  knife  is  now  slowh- 
withdrawn,  its  cutting  edge  is  kept  close  to 
one  or  the  other  of  the  angles  of  the  incision, 
and  by  this  means  the  inner  opening  cif  the  sec- 
tion is  made  of  equal  extent  with  the  outer. 
We  have  said  that  the  knife  is  to  be  slowly 
withdrawn,  and  this  is  most  important.  A 
quick  withdi'awal  of  the  knife,  and  sudden 
evacuation  of  the  aqueous,  may  l)e  followed 
by  intraocular  hemorrhage  or  rupture  of  the 
sus]>ensory  ligament  of  the  lens. 

The  Sarruir  Knifi. — If  in  place  of  the  lance- 
shaped  knife  the  narrow  one  of  von  Graefe 
is  used,  the  procedure  is  as  follows:  Let  ns 
sup]iose  an  iridectomj'  is  to  be  made  upward, 
for  the  relief  of  glaucoma  of  the  right  eye. 
The  anterior  chamlier  is  narrow,  the  iris  and 
the  lens  system  l)eing  well  pushed  forward; 
there  is  slight  corneal  haziness.  The  jiatient 
is  to  be  completely  ana'Sthetized,  the  specidum 
is  introduced,  and.  as  was  described  above,  the 
e3-e  is  lightlj-  fixed  by  means  of  the  forceps. 
The  surgeon  stands  "behind  the  patient,  the 
knife  is  held  vertically  iu  the  right  hand,  and 
Fir.  2955.  at  the  corneal  margin  its  point  is  entered  in  the 
anterior  chamber;  the  handle  is  now  lowered 
point  iif  the  knife  directed  to  the  point  of 
counter  puncture,  kept  parallel  with  the  plane  of  the 
iiis,  and  made  to  skirt  the  edge  of  the  anterior  cham- 
ber. The  distance  between  the  points  of  entrance  and 
of  counter  puncture  is  determiued  by  the  size  ivhich  it 
is  desired  to  give  to  the  pupil.  In  completing  the  sec- 
tion the  blade  of  the  knife  is  given  a  slight  inclination  up- 
ward, so  that  the  external  and  internal  lips  of  the  Vouud 
are  directly  over  each  other.  The  counter  puncture  is  at 
the  corneal  margin,  ami  the  wound,  when  completed,  lies 
opposite  the  peripheral  in.sertion  of  the  iris. 

Whether  the  lance-shaped  or  narrow  knife  is  used,  it 
may  happen  now  that  the  iris  is  spontaneously  prolapsed 
in  the  wound  and  mav  be  excised  in  situ.  Oi'dinarily  the 
next  step  of  the  operation  is  as  follows:  The  fixation  for- 
ceps is  given  over  to  an  assistant,  and  the  bent  iris  forceps 
entered,  closed,  througli  the  incision;  when  the  point  of 
the  forceps  is  opposite  die  sphincter  of  the  jiupil  the  Ijlades 
are  opened  as  widely  as  may  be.  and  the  iris  is  seized 
and  drawn  out  througli  the  corneal  incision.  Theoperator, 
Eow  holding  the  iris  thus  secured  and  drawn  out  of  the 
corneal  wound  to  the  requisite  extent  with  the  forceps  iu 
the  left  hand,  takes  the  scissors  in  the  right,  and,  holding 
them  parallel  with  the  corneal  wound,  cuts  the  exposed 
portion  of  iris.  After  the  excision  it  is  of  great  impor- 
tance to  see  that  the  edges  of  cut  iris  are  not  entangled 
in  the  Avound.  There  are  different  degrees  of  this  entan- 
glement— the  edge  of  the  cut  sphinc"ter  may  be  drawn 
into  the  corneo-scleral  section,  or  the  ciliary  portion  of  the 
iris  may  l)e  thus  entangled.  In  either  case,  care  should 
be  taken  to  replace  the  iris.  This  may  be  often  accom- 
plished by  simply  strokingthe  region  of  the  incision  with 
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the  rubber  spatula,  or  it  may  be  necessary  to  enter  the 
wound  again  with  the  S]iatula  and  gently  replace  the 
iris.  Should  neitlier  of  tliese  measures  succeed,  it  may 
be  necessary  to  use  the  iris  forceps  again  and  excise 
the  portion  thus  entangled  with  the  scissors. 
After  the  operation  it  sometimes  happens 
that  hemorrhage  into  the  anterior  chamber 
takes  place.  In  such  an  event  the  edges  of 
the  wound  are  gently  separated  by  a  Daviel 
spoon  or  by  the  india-rubber  spatula,  and  the 
blood  slowly  nms  out ;  or  the  eye  is  closed 
for  a  few  minntes,  and,  waiting  until  the 
aqueous  humor  is  secreted,  tlie  same  attempt 
with  the  spatula  is  made  again.  If  the  hem- 
orrhage is  considerable  and  is  continuous, 
sponges  wrung  out  in  ice.w-ater  may  be  held 
for  a  few  minutes  against  the  eye  until  all 
sign  of  active  bleeding  has  ceased.  Any  coagu- 
lum  lying  in  the  wound  should  be  removed 
by  means  of  the  iris  forcejis. 

A  bandage  is  now  applied  to  the  eye  as  after 
cataract  extraction  (see  ('ataract),  and  within 
six  hours  the  bandage  is  renewed.  On  the 
following  day,  if  there  has  been  no  accident, 
the  patient  ma.y  be  allowed  to  leave  his  bed, 
but  he  should  still  remain  for  forty-eight  hours 
in  a  moderately  dark  I'oom.  A  few  drops  of  a 
two-per-cent.  solution  of  atropine  should  be  Fig.  2956. 
instilled  in  the  eye  the  second  day.  and  this 
may  be  repeated  twice  daily  so  long  as  the  patient  re- 
mains under  treatment.  The  length  of  the  after-treat- 
ment will  dejiend  on  the  circumstances  under  which  the 
operation  has  been  performed,  and  when  the  iridectomv 
has  been  made  merely  for  optical  purposes,  the  coii- 
finemeut  of  the  patient  need  be  very  brief.  It  some- 
times happens  that  after  the  operation  the  sclero-corneal 
wound  fails  to  tinite,  and  that  this  condition  of  things 
lasts  for  days  and  even  weeks.  In  cases  of  simple  glaVi- 
coma.'  immediately  alter  the  operation  there  niiiy  remain 
a  marked  increase  of  intraocular  tension,  and  the  anterior 
chamber  is  not  at  once  restored.  Indeed,  the  iutra-ocular 
tension  ma,v  increase,  the  iris  and  lens  be  pressed  against 
the  cornea,  and  the  eye  l.)ecome  painful  and  congested. 
In  such  a  case  as  this  the  bandage  can  no  longer  he  tole- 
rated— indeed,  it  does  harm.  Occasional  warm  com- 
presses may  be  used,  and  the  pain  quieted  by  injections 
of  morphine,  until  the  inflammatory  symp- 
toms have  subsided. 

In  conclusion,  it  is  proper  to  consider  the 
care  tliat  must  be  exercised  iu  performing  an 
iridectomy,  both  for  the  accomplishmeiit  of 
om-  object  and  that  no  hann  may  ensue  to 
the  eye  from  the  operation.  It  may  happen 
that  an  inexperienced  operator  does  not  suc- 
ceed in  the  excision  of  a  piece  of  the  iris,  tliat 
he  tears  the  iris  from  the  ciliary  body,  that 
he  causes  a  rupture  of  the  hyaloid  membrane, 
or  that  he  wounds  the  anterior  capsule  of  the 
lens.  More  than  this,  the  operation,  when 
jierformed  secundum  artem,  is  not  absolutely 
free  from  danger.  Occasionally,  if  rarely, 
such  an  eye  is  lost  b_v  purulent  iridochoroiil- 
itis.  When,  after  the  operation  has  been 
performed,  there  ensues  C3-stoid  cicatrization 
of  the  iris  in  the  wound,  increase<l  intra- 
ocular pressure  may  take  place,  or  the  eye 
may  be  lost  by  purulent  irido-cyclitis. 
Mooren'^  found  among  two  hundred  and 
forty  iridectomies  one  corneal  supinuation, 
and  von  Graefe^  saw  two  suppurations  of 
the  cornea  after  simple  ii'idectoray. 

History. — Before  speaking  of  the  uses  of 
Fig.  2957.  an  iridectomy  a  brief  reference  to  the  historj' 
of  the  operation  is  in  place.  As  early  as  1711 
the  operation  was  performed  by  Woolhousc.  and  again 
in  1728  by  Cheselden.  The  method  of  operation  was 
modified  and  improved  by  Beer,  in  17!(6.  The  new 
pupil,  in  these  earlier  operations,   was  maile  to  enable 
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the  rays  of  light  again  to  cntf-r  tlie  eye;  it  was  done  for 
optica"!  ijurposcs.  "Starcely  thirty  years  have  passed 
since  the  applicabilitv  of  iridectomy  lias  been  vastly  in- 
creased. It  was  left"  for  Albreclit  von  Graefe.  in  1855, 
to  prove  that  in  this  operation 
we  had  a  means  of  reducing,  in 
many  cases,  an  increaseii  intra- 
ocular tension.  A  new  and 
gi-eatly  enlarged  field  for  the 
operation  was  then  found.  Its 
intluencc  in  comliating  inflam- 
mation of  the  inner  membranes 
of  the  eye  was  studied,  and  a 
more  exact  knowledge  of  the 
prophylactic  action  of  an  iridec- 
tomy, especially  in  its  relation  to 
subsequent  oiieratien  for  cata- 
ract, was  acquired. 

Uses. — In  considering  the  con- 
ditions of  the  eye  in  which  the 
iridectomy  is  made  for  optical 
purposes,  the  first  in  order  would 
be  corneal  opacities.  A  central 
circumscribed  corneal  opacity, 
the  rest  of  the  cornea  being 
transparent,  offers  the  most  fa- 
vorable opportunity  for  benefit 
to  tlie  vision  from  a  new  jnipii. 
The  iridectomy  in  such  a  ease 
sliould  be  made  as  small  as 
possible,  for  the  new  pupil, 
under  the  influence  of  light, 
will  not  contract  and  dilate  as 
the  normal  pupil  does.  The 
most  advantageous  position  for  such  a  pupil  is  either 
opposite  the  inner  side,  or  at  the  lower  and  inner  side 
of  the  cornea. 

The  pupil  may  be  either  free  or  adherent  to  the  cornea 
at  a  single  point,  or  its  entire  margin  may  he  fast  to  the 
corneal  cicatri.x.  In  cases  in  which  the  iris  is  completely 
adherent  to  the  cornea  an  iridectomy  is  impossible.''  If 
the  anterior  chamber  is  no  longer  present,  and  the  cornea 
is  flattened,  opaque,  and  its  curvature  gone,  iridectoni}' 
is  useless,  if  not  an  actual  imiiossibility. 

In  cases  of  keratocouus  an  iridectomy  has  been  of  ser- 
vice. Here  the  object  of  the  operation  is  twofold — first, 
to  offer  to  the  rays  of  liglit  a  portion  of  the  cornea  rela- 
tively of  normal  curvature,  and  secondly,  to  secure  a 
permanent  reduction  of  the  intra-ocular  pressure. 

Again,  an  iridectomy  is  often  indicated  when  the  re- 
gion of  the  pupil  is  occupied  by  a  membrane,  the  remains 
of  an  exudation.  AVe  .shall  speak  later  of  the  value  of 
iridectomy  when  there  are  adhesions  between  iris  and 
lens  capsule,  and  when  these  adhesions  furni.sh  a  cause 
for  relapse  in  iritis. 

When  a  fragment  of  metal  has  penetrated  the  cornea 
and  lodged  on  or  in  the  iris,  an  iridectomy  must  often  be 
made  in  order  to  remove  the  foreign  body,  and  in  such  a 
case  a  small  wound  is  to  be  made  at  the  limbus,  and  then 
with  tlie  iris  forceps  a  fold  of  the  iris,  including  the  for- 
eign body,  is  to  be  gently  seized  and  excised.  It  hap- 
pens in  such  cases,  sometimes,  that  a  piece  of  steel  lies  on 
the  surface  of  the  iris,  or  is  lightly  embedded  in  its  tissue, 
and  we  are  enabled  by  the  use  of  tlie  magnet  to  remove 
the  foreign  body  through  a  corneal  wound  without  caus- 
ing prolapse  of  the  iris. 

All  irideclcjiny  is  indicated  in  certain  cases  of  opacity 
of  the  lens.  Ksjiccially  does  it  benefit  certain  cases  of 
zonular  cataract,  in  which  the  centre  of  the  lens  is  clear, 
wliih:  around  it  is  a  cataractous  layer  or  zone.  Certain 
of  these  cases  are  progressive.  It"is  for  the  stationary 
form  tliat  the  operation  is  indicated  (see  Viilaract).  If  tbe 
central  opacity  is  not  extensive,  and  if,  upon  <lilating  the 
pupil  with  a  mydriatic,  the  iialiciit  secures  a  reasonable 
vision  and  can  read,  a  new  piqiil  can  be  made  inward. 
Von  Graefe''  advised  in  such  cases  tliat  the  incision  be 
made  with  the  lance  knife  inward,  not  at  the  margin  of 
the  cornea,  but  a  line  wiihiu  Ww.  limbus;  then  -with  the 
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forceps  the  pupillary  margin  of  the  iris  is  seized  and  a 
small  piece  excised.  The  new  pupil  should  be  as  small 
as  possible,  on  account  of  the  dispersion  of  light  through 
the  lens,  and  on  account  of  the  irregular  astigmatism  that 
is  usuallj'  found  in  the  periphery  of  the  lens. 

Iiidudesis,  or  displacement  of  the  pupil,  has  been  rec- 
ommended in  these  cases,  and  the  form  of  the  pupil  se- 
cured by  this  operation  is  most  desirable;  but  experience 
has  shown  that  it  is  not  without  its  dangers,  and  the  an- 
terior synechia  which  it  entails  may  be  a  source  of  lasting 
injury  to  the  ej'c. 

Anterior  jiolar  cataract,  in  which  the  peripheral  por- 
tions of  the  lens  are  transparent,  furnishes  sometimes  an 
indication  for  iridectomy.  In  such  a  case  the  condition 
of  the  lens  and  the  vision  must  be  carefull}-  examined 
after  artificial  dilatation  of  the  pupil. 

So,  too,  in  cases  of  secondary  cataract,  either  after  an 
extraction  or  when  a  traumatic  cataract  has  undergone 
sjiontaneous  absorption,  an  iridectomy  may  be  of  benefit. 
In  the  majority  of  such  cases,  however,  either  a  discission 
of  tlie  membrane  or  its  removal  from  the  region  of  the 
pupil  is  necessary. 

We  have  thus  far  considered  the  operation  of  making  a 
new  pupil  in  the  light  of  its  serving  an  optical  purpose. 
There  is  an  equal,  if  not  larger,  application  for  it  in  com- 
bating inflammations  of  the  eye.  One  well-recognized 
effect  of  an  iridectomj-  is  the  consequent  reduction  of 
intraocular  tension. 

In  cases  of  chronic  iritis'  and  irido-choroiditis  iri- 
dectomy holds  a  foremost  jilaee  in  treatment.  The  most 
frequent  cause  of  recurrence  in  iritis  is  found  in  the  ad- 
hesion that  takes  place  between  the  posterior  surface  of 
the  iris  and  the  anterior  capsule.  The  broader  these  ad- 
hesions are  the  more  frequent  is  the  recvirrence,  and 
with  complete  fixation  of  the  pupil,  further  complica- 
tions occur  in  the  form  of  chronic  choroiditis,  and  this 
may  go  on  to  atrophy  of  the  eyeball  and  loss  of  sight. 
The  period  at  which  the  iridectomy  is  made  in  these  cases 
is  of  great  importance.  It  should  not  be  made  when  the 
eye  is  in  a  condition  of  acute  inflammation.  Cases  of 
irido-choroiditis,  in  which  a  certain  degree  of  atrophy  of 
the  eye  has  taken  jdace.  liave  been  arrested  by  the  "per- 
formance of  iridectomy.  Von 
Graefe,  in  the  article  we  have 
cited,  shows  how  here  the  stasis 
and  congestion  in  the  choroidal 
vessels  are  relieveil,  and  the  nu- 
trition of  the  vitreous  humor  is 
improved  by  the  operation. 

In  cases  of  exclu.sion  of  the 
pupil,  that  is,  where  there  is 
complete  adhesion  between  the 
edge  of  the  pupil  and  the  cap- 
sule of  the  lens,  and  consequent- 
ly no  communicaticm  between 
the  anterior  and  posterior  cham- 
bers, an  iridectomy  is  indicated. 
As  the  object  of  the  operation 
in  such  cases  is  the  re-establish- 
meiit  of  connection  between  the 
anterior  and  jiosterior  chambers 
of  the  eye,  success  will  depend 
on  the  condition  of  things  back 
of  the  iris.  If  there  is  firm 
membranous  exudation  there  the 
operati<m  will  be  difficult,  and 
may  have  to  be  repeated  again 
ami  again. 

Another  cla.ss  of  cases  in  which 
iridectomy  may  lie  practised  to 
ward  off  inflammation  is  that  in 
which  there  are  local  changes  in 
the  iris,  as  in  the  case  of  small 
cysts,  usually  following  a  jiene- 

Irating  wound  and  situated  at  the  sclero-corncal  junc- 
tion: or.  again,  tliat  in  wliieh  a  foreign  body  has  pene- 
trated the  cornea  and  lies  in  the  iris  tissue,  when  its  re- 
moval may  be  impossible  without  iridectomy. 
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In  cases  of  extensive  ulcerations  of  the  cornea,  or  sup- 
purative keratitis  witli  tentlency  to  liypopyon,  iridec- 
tomy often  renders  service.  Tlie  operation  would  not  be 
indicated  if  the  corneal  affection  were  likel}'  to  heal  and 
ultinjately  leave  tile  centre  of  the  cornea  clear,  nor  in 
cases  in  wliich  the  corneal  disease  was  dependent  on  pur- 
ulent or  diphtheritic  conjunctivitis.  The  operation  is 
rather  for  cases  of  idio|)athic  keratitis  in  which  tliere  has 
been  a  considerable  loss  of  corneal  surface,  and  here,  as 
von  Graefe  pointetl  out.  the  reduction  of  the  intra-ocular 
tension  relieves  the  strain  upon  the  cornea  and  allows  the 
process  of  repair  to  go  on.' 
'  In  cases  of  beginning  staphjioma  of  the  cornea,  and 

I        cases  in  which  tliere  has  been  corneal  ulceration  with  en- 
I        tanglement  and  prolapse  of  the  iris,  with  staphylomatous 
:        tendency,  an  iridectomy  is  necessary.     In  these  cases  the 
power  of  resistance  of  the  cornea,  even  to  the  normal 
intraocular  pressure,  is  reduced,  and  the  operation  should 
be  made  even  before  there  is  an  increase  of  the  tension, 
with  a  view  to  averting  it.     More  than  this,  the  operation 
I       IS  of  value  in  combating  the  severe  pain  that  is  present 
1       even  if  the  eye  is  blind,  and  in  warding  off  sympathetic 
I       alfection  of  the  fellow-eye. 

I  Partial  staphyloma  is  often  relieved  by  an  iridectomy. 

I  "We  come  now  to  a  consideration  of  the  value  of  an 

ii'idectomy  in  cases  of  glaucoma.  For  the  relief  of  this 
disease  the  operation  was  first  performed  by  von  Graefe, 
in  1855.*  The  incision  is  to  be  made  at  the  sclero-corneal 
junction,  and  of  sufficient  extent  to  remove  a  segment  of 
the  iris  from  pupillary  to  ciliary  margin,  and  at  least  3 
•mm.  in  width.  The  results  attained  by  the  operation  will 
depend  on  the  period  of  the  disease  at  which  it  is  under- 
taken. It  may  be  said  in  general  that  tlie  sooner  the 
cpei-ation  is  made  after  the  disease  has  declared  itself,  and 
before  serious  changes  have  occurred  in  the  structures  of 
the  eye,  the  better.  In  the  ordinary  history  of  a  case  of 
glaucoma  thei'e  are  so-called  premonitory  symptoms. 
These  are  of  periodic  occurrence,  leaving  the  e^'e  in  tlie 
interval  apparently  perfectly  well.  Among  these  symp- 
toms are  increase  in  the  tension  of  the  e_veball  and  a  rapid 
increase  In  the  amount  of  the  presb3'opia,  compelling  the 
patient  to  make  frequent  change  in  the  .strength  of  the 
reading-glass :  there  is  periodic  dimness  of  sight ;  on 
looking  at  a  light  the  patient  sees  a  rainbow  or  halo 
around  it;  there  is  pain  in  tlie  foreliead  and  temples; 
there  is  contraction  of  the  visual  field,  and  generally  this 
limitation  begins  at  the  inner  or  nasal  side.  With  these 
symptoms,  some  or  all  of  wliich  may  be  present,  there 
may  be  cloudiness  of  the  aqueous  or  vitreous  humor,  and 
the'  pupil  is  sluggish  and  moderatel}'  dilated.  On  the 
•optic  disc  we  see  arterial  pulsation.  So  soon  as  these 
periodic  symptoms  leave  no  longer  a  normal  pupil,  and 
.so  soon  as  a  lasting  impairment  of  the  vision  takes  place, 
we  can  no  longer  speak  of  the  premonitory  stage;  the 
■disease  of  glaucoma  is  established,  and  iridectomy  can 
no  longer  with  safety  be  delayed.  The  prognosis  is  most 
favorable  wlien  tlie  iridectomy  has  been  performed  dur- 
ing the  premonitory  stage. 

In  acute  intlamniator}'  glaucoma  the  iridectomy  may 
accomplish  good  results,  if  it  is  made  at  a  sufficiently 
■early  period.  Even  if  the  sight  is  reduced  to  a  mere 
quantitative  perception  of  light,  the  operation  may  re- 
store vision,  provided  that  the  sight  was  good  before  the 
attack.  At  this  period  of  the  disease  the  operation  is 
attended  often  with  peculiar  difficulty.  The  increased 
intra-ocular  tension  causes  the  lens  and  iris  to  be  pressed 
forward  and  the  anterior  chamber  to  be  narrowed.  Here 
the  narrow  von  Graefe  knife  can  be,  with  great  advan- 
tage, substituted  for  the  lance  knife  in  making  the  sec- 
tion. The  iridectomy  in  glaucoma  should  be  large  and 
peripheric.  Indeed,  we  have  seen  cases  in  which  the  iri- 
dectomy could  be  accomplished  with  no  other  instru- 
ment. 

Von  Graefe  gave  the  name  glaucoma  fulmiuans  to  a 
class  of  cases  in  which  blindness  ensues  in  apparently 
healthy  eyes  within  a  few  hours.  He  explains  the  proc- 
ess as  one  in  which  the  sudden  increase  of  intraocular 
tension  shuts  off  the  supply  of  arterial  blood  to  the  retina. 


Here,  if  the  iridectomy  is  to  bring  any  relief,  it  must  be 
made  within  two  or  three  davs  of  the  beginning  of  the 
attack. 

In  chronic  inflammatory  glaucoma  the  iridectomy  will 
often  arrest  the  disease  and  preserve  such  vision  as  the 
patient  has  at  the  time  of  the  operation.  The  prognosis 
in  these  cases  should  be  guarded,  however,  and  the  result 
will  largely  depend  upon  the  extent  of  tlie  limitation  of 
the  visual  field,  and  upon  the  degree  of  the  excavation 
of  the  optic  disc.  The  greater  the  intra-ocular  tension  at 
the  time  of  the  operation,  the  better  are  the  chances  from 
the  iridectomy.  If,  after  the  operation,  there  should  still 
be  increased  tension,  von  Graefe  has  recommended  that 
another  iridectomy  should  be  made,  diametrically  oppo- 
site the  first,  so  as  to  cut  off  the  two  halves  of  the  iris 
from  each  other.  There  are  cases,  however,  of  chronic  in- 
flammatorj'  glaucoma  in  which,  notwithstanding  all 
treatment.  Ijlindness  ensues  in  conseciuence  of  progressive 
atrophy  of  the  optic  nerve,  and  not  through  a  recurrence 
of  the  glaucomatous  inflammatory  symptoms  with  in- 
creased tension. 

In  cases  of  glaucoma  in  which  there  are  no  evident  in- 
flammatory S3'mptoms.  iridectomy  often  proves  of  service. 
This  class  of  cases  has  received  the  name  of  glaucoma 
simplex,  or  amaurosis  with  excavation  of  the  optic  nerve. 
Von  Graefe  pointed  out  that  in  most  of  tliese  cases  an  iri- 
dectomy reduces  the  tension  of  the  eyeball  to  its  normal 
condition  and  keeps  it  there.  In  some  cases  the  tension 
is  reduced  and  the  vision  remains  for  a  time  as  it  was 
directly  before  the  operation,  and  then  fails;  the  ten- 
sion is  later  on  again  increased,  and  only  after  a  seconcl 
iridectomy  is  the  process  brought  to  a  standstill.  In  a 
certain  number  of  cases  von  Graefe'  found  that  the  iri- 
dectom}-  actually  increased  the  tension  instead  of  dimin- 
ishing it,  and  the  sight  was  suddenly  lost  as  if  by  an 
acute  attack  of  glaucoma ;  in  other  words,  the  operation 
precipitated  the  fatal  issue. 

As  we  owe  to  von  Graefe  the  discovery  of  the  fact  that 
iridectomy  alone  jiermauenlly  reduces  the  abnormally 
increased  intra-ocular  tension,  so  do  we  owe  to  him  a 
knowledge  of  the  class  of  cases  in  which  the  operation 
ma}-  be  employed.  According  to  von  Graefe,"'  there  is 
hardh'  any  inflammatory  disease  of  the  eye  which  may 
not  lead  in  its  course  to  secondary  glaucoma.  That  we 
may  enumerate  the  cases  in  which  an  iridectomy  may  be 
called  for,  we  will  briefl}'  allude  to  the  diseases  in  which 
secondary  glaucoma  most  frequently  supervenes.  Of  the 
aifections  of  the  cornea,  diffuse  keratitis  comes  fir.st  in 
order,  then  chronic  keratitis,  associated  with  the  so-called 
sclerotico-choroiditis  anterior,  pannus,  cicatrices  of  the 
cornea,  and  especially  cicatricial  ectasia  of  the  cornea. 
In  this  last  class  of  cases  the  iridectomy  is  to  Vie  made, 
not  alone  when  there  are  signs  of  increase  of  tension,  but 
at  an  earlier  period,  and  with  a  view  to  protecting  the 
eye  against  an  attack  of  secondary  glaucoma. 

Von  Graefe  has  described  a  peculiar  affection  of  the 
coi'nea  which  is  prone  to  develop  secondary  glaucoma, 
and  calls  for  an  iridectomy  for  its  relief.  This  is  the  so- 
called  "  band-shajied  "  keratitis,  which  occupies  the  centre 
of  the  cornea,  the  rest  of  the  cornea  being  transparent. 
The  opacitj'  extends  over  that  jiortion  of  the  cornea  which 
would  be  exposed  when  the  lids  are  but  slightly  ojien. 
When  this  alfection  is  recognized,  an  iridectomy  should 
be  made  as  early  as  jiossible.  Secondary  glaucoma  su- 
pervenes on  plastic  iritis,  when  numerous  posterior  syn- 
echioe  have  formed,  and  in  iritis  serosa.  In  both  classes 
of  cases  an  iridectomy  is  the  only  measure  wliicli  oft'ers 
a  hope  of  permanent  relief. 

Traumatic  cataract  leads  sometimes  to  secondary  glau- 
coma, and  an  iridectomy  may.  under  certain  circum- 
stances, afford  relief.  With  rupture  of  the  anterior  cap- 
sule and  rapid  swelling  of  the  lens  substance,  the  iris  is 
pushed  forward,  and  increased  tension  is  tlie  result.  Von 
Graefe  lias  here  pointed  out  that,  if  the  signs  of  second- 
ary glaucoma  are  present,  either  simple  iridectomy  or 
c-xtraction  of  the  lens  is  indicated.  The  eyes  of  young 
children  withstand  the  deleterious  effects  of  an  increased 
tension  much  better  than  do  the  ej'cs  of  adults. 
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lu  cases  of  (lisloealion  of  the  lens,  if  symptoms  of  glau- 
coma arise,  von  Graefe  advises  tliat  an  iiidi'Ctomy  should 
be  made,  especially  if  the  dislocation  is  moderate,  aud 
tlie  iris  pushed  forward  to  a  limited  extent.  The  iucisiou 
should  be  as  near  the  periphery  as  possible,  on  account  of 
the  danger  of  the  vitreous  humor  entering  the  anterior 
chamber  and  i>ushing  back  the  iris  in  such  a  way  that  its 
excision  becomes  difficult.  The  operation  should  not  be 
undertaken  in  these  cases  until  the  patient  is  completely 
under  the  influence  of  an  ana'stlietic  and  the  muscles  are 
comjiletely  relaxed,  otherwise  there  is  great  danger  of 
escape  of  vitreous,  aud  consequent  intraocular  hemor- 
rhage. 

Secondary  glaucoma  supervenes  on  serous  choroiditis, 
and  if  repeated  paracentesis  fails  permanently  to  reduce 
the  increased  tension,  and  the  disease  resists  other  treat- 
ment, an  iridectomy  should  be  made. 

In  posterior  staphyloma,  or  sclerectasia  posterior,  sec- 
ondary glaucoma  may,  and  often  does,  supervene." 
Von  Graefe  states  that  the  disease  here  always  attacks 
both  eyes  sooner  or  later,  aud  that  it  assumes  the  charac- 
ter of  glaucoma  simplex,  or  that  of  the  inflammatory 
1  form.  The  secondary  affection,  if  its  character  is  not 
early  recognized  and  an  iridectoin}'  made,  leads  to  grave 
impairment,  or  even  to  total  loss,  of  sight. 

Richard  II.  Derby. 

*  Graefe-Saemisch,  iii.,  pp.  3.59,  MO. 

s  Opbtli.  Beohacht.,  Berlin,  1867. 

=  Artliiv  f.  Opbth.,  Bd.  xii.,  1,  p.  314. 

^  Graefe-Saemisoii,  Bd.  iii.,  S.  340. 

'  Arcliiv  f.  Opli.,  i..  Band  it.,  p.  343.  •  Ihid..  ii.,  ii.,  303. 

'fhiri..  ii.,  ii.,  343.  "  r(ii:fl.,iii.,  ii..4D6.       » Jhirt.,  xr.,  iii.,  202. 

"  1  bid.,  xv.,  iii.,  121.       '■  IhkL,  iv.,  it.,  153,  and  ihi'rf.,  xv., iii.,  173. 

IRIDOTOMY. — Iridotomj-  and  iritomy  are  the  names 
which  have  been  given  to  the  operation  of  cutting  the 
iris,  thus  making  a  distinction  l)etween 
that  operation  in  which  the  iris  is  simply 
cut,  aud  the  iricketomi/  in  which  a  [lor- 
tiou  of  it  is  removed. 

In  a  normal  eye  it  is  not  difficult  to 
make  a  cut  in  the  iris,  either  radial  or 
tangential,  with  a  Graefe  knife,  and  that 
too  without  wounding  the  lens  or  its 
capsule;  but  iridotomics  are  usuall}- 
done  on  eyes  in  which  the  conditions 
are  far  from  normal,  in  which  the  lens 
has  been  removed,  and  in  which  the 
pupil  is  so  blocked  by  iris,  or  thickened 
capsule,  or  both,  that  neither  iridotomy 
nor  cajisulotomy  can  lie  considered  ex- 
clusively descriptive  of  the  ueces.sary 
operation.  In  such  cases  the  method  of 
de  Wecker  is  usnally  followed.  A  small 
cut  is  maile  with  a  lance  knife  or  a 
Graefe  knife  as  for  a  cataract  operation, 
the  points  of  de  Wecker's  scissors  (Fig. 
ii960)  are  introduced  closed  and  nearlj- 
on  the  flat,  and  are  then  allowed  to  open 
so  that  the  sharji  point  shall  pierce  the 
iris  and  pass  below  it  until  the  limit  of 
the  proposed  incision  has  been  reached. 
Now-  the  cut  is  made  by  closing  the  scis- 
sors, after  which  the  instrument  is  with- 
drawn and  the  operation  is  complete.  A 
singl(!  .slash  in  the  iris  is  not  always 
suflicient  to  secure  an  open  pupil,  so  the 
Fir,.  2960. —  De  opi-'™tiou  is  Sometimes  varied  b_v  mak- 
Wecker's'  Scis-  ias  a  second  cut  before  the  scissors  are 
sol's-  removed,  this  being  made  in  such  a  man- 

ner as  to  leave  a  slender  tongue  of  iris 
the  point  of  which  will  roll  up  on  itself  leaving  a  tri- 
angular piipil.  The  after-treatment  is  the  same  as  that 
following  iridectomy.  Willuim  <S'.  Di'mutt. 

IRIS,  CONGENITAL  ANOMALIES  OF.— Congenital 
anomalies  of  the  iris  are  usually  associated  with  malfor- 
mations of  otlier  ocular  structures  and  frequently  with 
congenital  defects  elsewhere,  such  as  hiiielip,  cleft  pal- 


Flti.  2961.— Pereistellt  Pu- 
liillary  Membrane.  (Af- 
ter von  Hippel.) 


ate,  etc.  They  are  dejiendent  in  great  part  upon  heiedi- 
tary  influences,  although  it  seems  highly  probable  that  in 
certain  cases  they  may  be  due  to  iutlammatory  processes 
occurring  in  the  e.ye  during  fatal  life.  Poor  vision  is  the 
rule,  but  it  is  usuallj'  to  be  attributed  to  the  insufficient 
development  of  the  eye  as  a  whole  rather  than  to  the  de- 
fects in  the  iris.  Not  infrequently'  there  is  microphthal- 
mos of  one  or  of  both  eyes.  Errors  of  i-efraction  (jf  liigh 
degree  are  commonand  add  tothe  general  impairnientof 
vision.  In  addition  to  this,  such  congenitally  defective 
eyes  are  especially  subject  to  diseases,  particularly  cho- 
roiditis and  cataract. 

Membraiia  PupiUnris  Perseterans  (ijcrsisteut  pupil- 
lary membrane.  Fig.  29G1).  In  the  ftetus  the  entire  lens 
is  surrounded  by  a  vascular 
membrane,  the  tunica  vasciilosa 
lentis,  the  blood  supply  of  which 
is  derived  chiefly  from  liranches 
of  the  urteria  ctidrali.s  that  pass 
around  the  edge  of  the  lens  and 
anastomose  on  its  anterior  sur- 
face. The  network  of  vessels  is 
particularly  free  at  the  eqviator 
of  the  lens  aud  least  maiked  at 
its  anterior  pole.  The  portion 
of  the  membrane  occujiying 
what  is  to  be  the  pupillary  area 
is  known  as  the  pupillary  mem- 
brane, and  as  the  iris  is  devel- 
oped an  anastomosis  takes  place  between  its  vessels  and 
those  of  the  membrane.  Usually  at  birth  all  of  these 
vessels  and  the  membrane  itself  have  disappeai'cd, 
but  exceptionally  porti(jns  of  them  persist  throughout 
life.  When  this  is  the  case  there  is  rarel)'  found  any- 
thing that  rtsembles  a  true  membrane,  but  simply  a 
number  of  strands  of  tissue,  often  highly  pigmented, 
which  ai'ise  from  the  anterior  surface  of  the  iris  and 
]iroject  into  the  jiupil.  The  strands  may  haug  freely  in 
the  pupil,  the}-  may  be  adherent  to  the  capsule  ofthe 
lens,  or  they  may  extend  entirely  across  the  pupil  form- 
ing a  network  in  front  of  the  latter.  Not  uncomuKmly 
there  remains  only  a  single  fine  thread  passing  across  the 
pupil.  In  rare  instances  the  strands  have  been  seen  united 
with  the  cornea.  That  these  strands  really  represent  ves- 
sels has  been  proven  by  microscopic  examination.  Blood 
corpuscles  have  been  seen  in  them  and  they  have  been 
artificially  injected  shortly  after  birth.  They  usually 
take  origin  from  the  small  circle  of  the  iris,  but  they  may 
be  given  off  farther  toward  the  periphery.  Rarel\-a  ]ifir- 
tiou  of  the  pupillarj'  membrane  itself  remains  on  the  lens 
capsule  aud  may  be  mistaken  for  au  anterior  polar  cata- 
I'act. 

This  is  one  of  the  commonest  anomalies  of  the  eyes. 
Fuchssays  it  is  frequent  in  new-born  infants,  but  usually 
disajiijears.  It  is  more  common  in  the  right  eye  thau  in 
the  left,  aud  in  one  eye  than  in  both.  It  occurs  more  frc- 
cpiently  in  females  than  in  males.  As  a  rule  the  strands 
do  not  interfere  with  vision,  hut  in  a  few-  cases  the  sight 
has  been  so  much  impaired  as  to  necessitate  their  removal 
by  opeiation.  They  are  sometimes  mistaken  for  synechia', 
although  they  can  I'cadily-  be  distinguished  from  the  latter 
b_y  their  distensibility  and  by  their  arising  from  the  an- 
terior surface  of  the  iris. 

Corectopia  (displacement  of  the  pupil).  A  slight  de- 
gree of  corectopia  must  be  regarded  as  normal,  since  the 
pujiil  is  usuall}-  not  exactly  central  but  situated  a  little 
to  the  nasal  side.  lu  marked  cases  of  the  anomaly  the 
puiiillary  margin  may  lie  within  1  to  3  mm.  of  the  cor- 
neal lindjus.  The  displacement  is  usually  upward  and 
outward  and  the  pupil  is  apt  to  be  small  and  to  present 
irregularities  in  its  contour.  The  iris  may  be  perfectly 
normal  and  react  normally  to  light,  and  in  such  cases  the 
condition  is  commonly  unilateral  and  not  associated  with 
other  ocular  defects.  Often,  liowever.  corectopia  occurs 
in  conjunctiou  witli  other  congenital  anomalies  such  as 
buphthalmos,  albinism,  colobi.'ma  of  the  lid  or  iris,  and 
microphthalmos.  Not  infrequently  it  isaccompanied  by 
ectopia  of  the  lens,  both  eyes  as  a  rule  being  affected.     la 
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sucli  casts  the  leus  aud  pupil  arc  most  often  displaced  in 
opposite  directions  aud  there  is  apt  to  be  iridodouesis. 
The  leus  is  usually  clear  but  noticeably  small  aud  may 
present  a  greater  or  less  degree  of  colobonia.  It  is 
notewortb)-''that  in  cases  of  corectopia  colobonia  of  the 
choroid  or  retina  has  never  beeu  observed.  Reniaius  of 
the  pupillary  nuMuhrane  are  s(.)metinies  seen.  In  some 
cases  the  iris  may  be  discolored  and  atrophied,  aud  the 
radial  striiv  run  in  sucli  directions  as  to  produce  the  a].)- 
pearauce  left  by  an  iridectomy  when  the  root  of  the  iris 
has  been  incarcerated  in  the  womid.  For  this  reason  it 
has  been  suggested  that  the  condition  here  is  due  to  an 
adhesion  of  the  growing  iris  to  the  periphery  of  the  cor- 
nea as  the  result  of  an  intrauterine  iritis. 

The  vision  may  be  normal  or  greatly  impaired,  the  im- 
pairment in  these  cases  being  dependent  upon  the  optical 
defects  rather  than  upon  cliauges  in  the  fundus.  AVhen 
the  edge  of  the  leus  is  opposite  the  pupil,  monocular 
diplopia  may  occur. 

Dysroria  (irregularity  in  the  shape  of  the  pupil).  It  is 
very  common  to  tind  a  number  of  pigmented  tags  extend- 
ing" from  the  pupillary  margin  into  the  pupil.  These  are 
due  to  a  proliferation  of  the  pigmented  epithelium  lining 
the  posterior  surface  of  the  iris.  In  some  cases  tlie.y  are 
quite  large  aud  they  have  lieen  known  to  break  away  aud 
lie  free  iu  the  anterior  chamber.  They  are  to  be  distin- 
guished from  ijosterior  syneehi;*  due  to  iritis  by  tlie  fact 
that  they  are  never  adherent  to  the  capsule  of  the  lens. 
Sometimes  they  are  regarded  as  remains  of  the  pupillary 
membrane,  but  differ  from  the  latter  iu  arising  from  the 
margin  of  the  pupil.  Very  similar  projections  are  nor- 
malh'  present  and  highly  developed  in  the  ej-es  of  horses. 
Dyscoria  may  also  bc"therestdt  of  posterior  synechiaj  fol- 
lowing fcetal  iritis. 

Pufyoiiiiii. — Strictly,  this  condition  does  not  exist,  since 
no  authenticated  case  has  been  described  in  which  an  iris 
contained  morethau  oue  pupil  surrounded  by  a  sphincter 
muscle.  Cases  have  occurred,  however,  in  which  tliere 
were  a  number  of  openings  in  the  iris  in  addition  to  the 
single  normal  pupil.  They  usually  appear  as  radial 
clefts  in  the  iris  tissue  surn.mndiug  the  pupil  and  may  be 
as  hiuh  as  sixteen  in  number.  Less  often  the  defects  oc- 
cur at  the  root  of  the  iris  and  are  sometimes  regaixled  as 
instances  of  iridodialysis.  The  appearance  of  polycoria 
may  also  be  produced  by  a  bridge  coloboma  of  the  iiis  or 
by  a  persistent  pupillary  membrane. 

' Ii-i(kreuiia,  AidiiiUa  (con^KmXiiX  absence  of  the  iris). 
From  a  clinical  standpoint  this  may  be  either  complete 
or.  less  often,  incomplete.  If  a  microscopical  examina- 
tion could  be  made  in  every  case,  however,  it  isprolialjle 
that  some  remains  of  the  iris  would  always  be  found. 
■When  the  irideremia  is  complete,  both  eyes  usually  show 
the  defect.  The  incoiuplete  form  may  closely  simulate 
a  coloboma.  in  fact  it  is  impossible  to  draw  a  sharp  dis- 
tiucti(m  between  the  two  conditions.  The  influence  of 
heredity  is  more  apparent  in  irideremia  thaniu  any  other 
congeuital  anomaly  of  tlie  eye. 

The  pupil  ordinarily  ai^pears  a  little  less  dark  than  nor- 
mal, aud  by  artificial  light  under  suitable  conditions  it 
may  apjiear  luminous  to  the  observer.  The  ciliary  proc- 
esses usually  are  not  visible,  probably  because  they  are 
not  well  deVelo]5ed.  The  accommodation,  however,  is 
perfectly  normal.  In  most  ca.ses  a  strong  light  is  not 
borne  w'ell  by  the  patient,  but  this  is  not  always  true. 
The  vision  is  as  a  rule  veiy  defective,  due  in  most  in- 
stances to  other  complications  rather  than  to  the  mere 
absence  of  the  iris,  and  there  is  frequently  nystagmus 
and  sometimes  strabismus.  Other  congenital  anomalies, 
such  as  persistent  hyaloid  artery,  ptosis,  and  microphthal- 
mos, may  be  present.  Corneal  and  vitreous  opacities,  cho- 
roidijl  atrophy,  and  detachment  of  the  retina  occur,  but 
the  most  frequent  comphcatiou  is  cataract,  most  often  of 
the  anterior  or  posterior  polar  variety.  Luxation  of  the 
lens,  usually  upward,  may  be  present  at  birth  or  take 
place  later  in  life. 

A  not  infreiiueut  and  particularly  interesting  compli- 
cation is  glaucoma.  This  fact  has  been  brought  forward 
as  an  objection  to  the  theory  that  glaucoma  is  due  to  a 
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blocking  of  the  filtration  angle  by  the  iris,  but  is  reallj' 
in  favor  of  such  a  view  because  anatonncal  investigations 
iiave  shown  that  in  irideremia  there  is  always  a  small 
stmnp  of  iris  either  free  or  firmly  adherent  to  the  per- 
i]3hery  of  the  cornea. 

A  iiunrber  of  theories  have  been  advanced  to  explain 
the  occurrence  of  the  anomaly,  none  of  them  very  satis- 
factoiy .  The  best  explanation  seems  to  be  that  of  ^Manz. 
According  to  this  observer,  the  proper  development  of 
the  iris  is'niechanically  prevented  liy  a  delayed  separation 
of  the  leus  and  cornea.  The  frequent  occurrence  of 
corneal  opacities  aud  of  anteiior  polar  cataract  certainly 
supports  this  explanation.  A  highly  theoretical  view 
is  that  au  iutra-uterine  glaucoma  causes  the  iris  to  be 
pressed  agaiust  the  cornea,  thus  preventing  its  further 
devehipment. 

OddhiiiiKi  (if  the  Iris. — In  typical  cases  this  consists  of 
a  cleft  iu  the  iris  which  exteuds  into  the  pupil  and  with 
the  latter  forms  a  pear-shaped  opeuing  (Fig.  2962). 
Less  often  the  edges  of  the  gap 
are  nearly  parallel  so  that  the 
apjiearance  of  a  ke^diole  is  pro- 
duced, aud  iu  rare  instances  the 
edges  of  the  cololjoma  may  con- 
verge toward  the  pupil.  The 
coloboma  may  be  complete,  the 
opening  extending  to  the  ciliary 
margin ,  or  incom  plete.  a  bridge  of 
iris  tissue  remainiug  at  the  apex 
of  the  gap.  Usually  it  involves 
from  one-sixth  to  one-fourth 
the  circumference  of  the  iris  and 
is  ]ilaced  downward  or  down- 
In  the  lowest  grade  of  the  anomaly 
there  is  simply  a  slight  notching  of  the  pupillary  margin. 
The  pigmented  posterior  layer  of  the  iris  is  usually  visi- 
ble along  the  edges  of  the  opening  and  may  seud  irregu- 
lar projections  into  the  latter,  or,  in  the  fonn  of  a  black 
membrane,  it  ma}'  more  or  less  completely  close  in  the 
gap.  Sometimes  a  band  of  tissue  unites  the  edges,  foriu- 
hig  the  bridge  rohihomii  (Fig.  2963).  The  bridge  usually 
arises  mainly  from  the  anterior  surface  of  the  iris  and 
possibly  represents  the  remains  of  the  pupillary  mem- 
brane, but  it  may  arise  directly  from  the  edges  of  the 
opening.  In  some  instances  a  strand  of  tissue  has  beeu 
found  connecting  the  apex  of  the  coloboma  with  the 
opric  disc. 

The  sphincter  muscle  passes  along  the  edges  of  the  co- 
loboma and  iu  the  iucomplete  tyjie  may  encircle  the 
apex.  Tiie  pupil  reacts  in  the  usual  way  both  to  light 
and  to  myotics  and  mydriatics.  A  mydriatic  tuay  cause' 
a  small  coloboma  to  become  evident  wliich  was  previously 
iuvisible.  The  pupil  is  usually 
displaced  downward,  less  often 
upward.  The  appearance  of  a 
coloboma  may  be  simulated  by 
a  highh'  pigmented  streak  that 
has  the  shape  and  position  of  a 
typical  coloboma,  by  a  localizeil 
thinning  of  the  iris,  or  by  a 
streak  iu  which  the  pigment  is 
,scantily  present  —  pseudo-colobo- 
niKtii. 

Coloboma  of  the  iris  is  among 
the  luost  common  congenital 
anomalies  of  the  eye.  It  usuallj' 
occurs  iu  one  eye  only,  most  commoidy  the  left,  and  iu 
most  cases  it  is  associated  with  a  coloboma  of  the  choroid 
or  ciliary  body.  Two  colobomata  have  been  met  with  in 
the  same  iris.  While  iu  typical  cases  the  defect  is  directed 
downward,  cases  have  been  observed  iu  wliich  it  was  di- 
rected inward,  outward,  or  even  directly  upward.  Souie 
times  the  defect  is  so  gieat  that  it  becomes  a  question 
whether  it  should  not  be  regarded  as  an  example  of  in- 
complete irideremia.  In  more  than  half  the  cases  of 
atypically  directed  coloboma  the  shape  of  the  coloboiua 
is'typical.  Bridge  coloboma  has  lieen  observed  in  these- 
cases.     In   most   of   them   there  is  uo  coloboma  of  the 
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deeper  structures,  and  when  the  latter  occurs  it  usually 
corresponds  in  direction  to  the  defect  in  the  iris.  Cases 
have  been  reported,  however,  in  which  an  upward  colo- 
boraa  of  the  iris  was  associated  with  a  downward  colobo- 
ma  of  the  choroid. 

The  explanation  of  typical  coloboma  of  the  iris  seems 
simple  enough.  Its  downward  direction  and  its  frequent 
association  with  coloboma  of  the  choroid  point  clearly  to 
some  relationship  with  the  fa'tal  cleft.  Normally  there 
is  at  no  stage  in  the  development  of  the  eye  a  cleft  in 
either  the  choroid  or  the  iris,  so  that  the  defect  cannot 
be  due.  as  often  sujiposed,  to  imperfect  closure  of  clefts  in 
tliese  structui'cs.  On  the  other  hand  it  is  ]ierfectly  pos- 
sible that  a  delayed  closure  of  the  cleft  in  the  secondary 
optic  vesicle  would  lead  to  an  imperfect  development  of 
the  choroid  in  this  region,  and  since  the  iris  grows  as  a  pro- 
longation of  the  cho^-oid,  this  in  turn  would  lead  to  a  lo- 
calized defect  in  the  iris  also.  According  to  this  theory, 
the  coloboma  of  the  iris  must  always  be  preceded  by  a 
defect  in  the  choroid.  In  those  cases  in  which  no  such 
defect  is  found,  it  is  assumed  that  the  latter  was  repaired 
after  the  iris  had  been  sufficiently  hindered  in  its  develop- 
ment to  produce  a  coloboma,  or  that  the  defect  in  the 
choroid  was  small  and  occurred  only  in  the  ciliary  region. 
Oases  of  coloboma  of  the  choroid  without  coloboma  of 
the  iris  are  readily  explained  by  assuming  that  the  fa;tal 
cleft  was  delayed  in  closing  onl}'  posteriorly. 

This  theory,  however,  fails  to  explain  satisfactorily 
the  atypical  cases  of  coloboma,  for  instance  the  cases  in 
which  the  coloboma  is  directed  upward.  To  explain  the 
latter,  Pfluger  assumes  that  a  torsional  rotation  of  the  eye 
occurs  during  foetal  life,  but  if  this  is  the  case  it  is  diffi- 
cult to  nnderstand  why  the  macula  develops  in  its  nor- 
mal position.  It  is  still  more  difficult  to  explain  the 
cases  in  which  a  coloboma  of  the  iris  differs  greatly  in  di- 
rection from  a  coloboma  of  the  choroid  in  the  same  eye, 
or  the  cases  in  which  one  iris  shows  two  coloboniata.  It 
seems  likely  that  these  atypical  cases  and  possibly  certain 
cases  of  corectopia  as  well,  are  all  examples  of  incomplete 
irideremia  and  are  dependent  upon  the  same  factors  which 
give  rise  to  the  latter  anomaly.  For  it  is  readily  conceiv- 
able that  the  factors  which  would  lead,  if  acting  strongly, 
to  complete  irideremia,  if  acting  less  strongly  would  give 
rise  to  incomplete  irideremia,  coloboma  of  the  ii'is,  or 
simply  corectopia.  The  cases  in  which  there  is  an  atypi- 
cally  directed  coloboma  in  one  eye  and  complete  iride- 
remia in  llie  other  support  this  view.  And  Theobald's 
case  of  a  mother  with  double-sided  upward  coloboma  of 
the  iris,  whose  child  had  complete  irideremia  in  each  eye, 
suggests  not  only  this  as  the  explanation,  but  also  that 
the  predisposing  factors  are  hereditary  and  hence  prob- 
ably not,  as  sometimes  supposed,  of  an  inflammatory  na- 
ture. 

Anmnalies  of  Pigmentation. — The  variations  in  the  color 
of  the  iris  are  dependent  upon  the  amount  of  ]iignient  iu 
its  stroma,  the  posterior  la3'ers  of  epithelium  being  always 
densely  pigmented  except  in  cases  of  albinism.  In  a  blue 
iris  there  is  very  little  pigment  in  the  stroma,  and  from 
tills  all  gradations  are  nu't  with  up  to  the  black  eye  of 
the  negro  in  which  the  stroma  is  intensely  pigmented. 
The  epithelial  layers  are  pigmented  at  b"irth,  but  the 
stroma  does  not  contain  pigment  imtil  later  so  that  the 
eyes  of  babies  are  always  blue  or  gray.  The  irides  of  the 
two  eyes  may  differ  entirely  in  color"  one  being  a  decided 
blue  and  the  other  a  dark  brown — hcterorhvomia.  Or  a 
lilue  iris  may  show  a  brown  sector  or  be  studded  over 
with  lu-owu  jiatehes.  In  uu.lanosis  oeuli  the  iris  together 
\yitli  other  structures  of  the  eye,  conjunctiva,  sclera,  op- 
tie  nerve,  and  choioid.  uiay  show  circumscribed  areas  of 
deei)  pigMientatiun  comiiarable  to  the  pigmented  moles 
nf  the  skin.  Like  the  latter  they  may  form  the  starting- 
])oints  for  malignant  tumors. 

In  (ilhiidsm  tliere  is  a  marked  absence  of  pigment  in  the 
iris  as  well  as  in  other  parts  of  the  body  wliich  normally 
ecinlain  pigment.  The  color  of  the  iris  in  this  condition 
depends  to  some  extent  \ipon  the  illumination  and  it  may 
ai)pear  of  a  lilac,  rose,  or  yellowLsh- white  hue.  In  struct 
ure  the  iris  is  perfectly  normal,  but  the  pupil  is  always 


very  narrow  and  dilates  but  little  in  a  feeble  light. 
Pliotophobia  is  a  marked  s_ymptom  and  as  a  rule  the  eyes 
are  almost  amblj'opic.  N.vstagmus  is  a  frequent  compli- 
cation. The  fact  that  in  the  ftetus  pigment  is  .so  spar- 
ingly present  suggests  that  albinism  represents  a  lack  of 
development.  Heredity  is  undoubtedly  an  important  fac- 
tor in  its  occurrence.  It  is  interesting  that  this  anomaly 
is  relatively  common  among  negroes. 

For  the  literature  on  congenital  anomalies  of  the  iris, 
reference  should  be  made  to  vou  Hippel,  "  Die  Missbildun- 
gen  imd  angeborencn  Fehler  des  Augcs, "  Graefe-Saemisch 
"Handbuch  der  ge.sammten  Augenheilkunde,"  2.  Auf., 
ii.  Bd.,  ix.  Kap.  Fvederick  Herman  Verhoeff. 

IRITIS. — Iritis,  or  inflammation  of  the  iris,  is  one  of  the 
common  ailections  of  the  eye.  It  arises  from  a  variety 
of  causes,  may  attack  one  or  both  eyes,  and,  while  almost 
always  amenable  to  treatment  if  recognized  in  its  incep- 
tion and  judiciouslj'  managed,  it  usually  imijairs  the 
sight  more  or  less  seriously  and  permanently  damages 
the  integrity  of  the  eye  if  allowed  to  run  its  course  un- 
checked, or  if  improperly  or  only  tardily  treated.  It  is 
of  the  first  importance,  therefore,  that  its  true  character 
should  be  recognized  at  the  outset,  and  that  the  requisite 
therapeiitic  nieasui'cs  should  be  resorted  to  without  delay. 
The  diagnosis  of  inflammation  of  the  iris  is  commonly  not 
a  difficult  matter,  and  the  indications  for  its  treatment  are 
usually  plain.-  It  is  nevertheless  true  that  it  is  fre- 
quently confounded  with  other  forms  of  inllammation  of 
the  eye,  and  improperly  treated;  and  in  consequence  of 
this,  or  because  of  the  ignorance  or  indifference  of  those 
whom  it  attacks,  it  is  by  no  means  an  uncommon  cause 
of  blindness. 

Speaking  generally,  the  jiresence  of  iritis  is  to  be  sus- 
pected whenever,  without  increase  of  iutra-ocular  ten- 
sion or  other  evident  cause,  pain  in  and  around  the  eye, 
usually  worse  at  night,  is  complained  of,  and  is  accom- 
panied by  pericorneal  subconjunctival  injection  and  a 
contracted  pupil.  This  concourse  of  symptoms  does  not 
necessarily  indicate  the  presence  of  iritis,  but  it  is  dis- 
tinctly suggestive,  and  should  lead  to  a  careful  search  for 
other  evidences  of  its  existence.  A  dull,  lack-lustre  ap- 
pearance of  the  iris,  with  appreciable  change  of  color  and 
more  or  less  swelling  of  its  tissue;  immobility  of  the  pu- 
pil, and  perhaps  loss  of  its  circular  form;  loss  of  trans- 
parency of  the  aqueous  humor,  and  frequently  of  the 
cornea  as  well,  with  consequent  indistinctness  of  vision; 
adhesions  between  the  margin  of  the  pupil  and  the  ante- 
rior capsule  of  the  lens,  which,  however,  are  frequently 
not  evident  until  a  mydriatic  has  been  u.sed;  and  in  severe 
cases  a  grayish  opacity  of  the  pupil  from  the  deposition 
of  an  organized  exudate  upon  the  lens  capsule,  are  the 
other  changes  which  should  be  sought  for,  and  which,  if 
found,  cstaljlish  the  diagnosis  he.vond  question. 

Among  the  causes  of  iritis,  syphilis  doubtless  deserves 
the  most  prominent  place.  Traumatism  is  another  fre- 
quent cause,  and  not  only  when  the  iris  itself  is  involved 
in  the  injury,  but  also  when  the  cornea,  lens,  or  ciliary 
body  is  wounded.  Rheumatism  antl  gout,  diabetes,  and 
the  acute  iufectious  diseases,  also  deserve  prominent  men- 
tion in  this  connection,  and  gonorrha-a,  though  an  in 
frequent  cause,  occasionally  gives  rise  to  it,  the  ocular 
inflammation  having  the  same  relation  to  the  urethral 
disease  that  gonorrheal  arthritis  has.  Iritis  may  also  be 
a  consequence  of  inflammation  of  other  structures  of  the 
eye,  as,  for  instance,  abscess  or  perforating  ulcer  of  the 
cornea. 

There  is  also  another  cause  of  iritis  to  which  the  writer 
is  disposed  to  attach  great  importance,  and  which  he  be- 
lieves to  be  an  essential  factor  in  tlic  iiroduction  of  several 
appan'Utly  distinct  varieties  of  the  di.sease.  He  refers  to 
an  influence  transmitted  through  vaso-motor  or  "  tnqihic  " 
nerves,  which  is  frequently  reflex  in  its  character,  and  is 
probably  always  dependent  ujion  structural  changes  in 
gray  nerve  matter,  either  in  the  cerebral  ganglia  them- 
selves, or  in  the  ganglia  connected  with  tlie  fifth  nerve, 
or  in  both.  It  is  sucli  an  influence  as  this,  he  believes, 
that  determines  the  development  of  sympathetic  iritis, 


218 


REFERENCE  HANDBOOK  OF  THE  IVIEDICAL  SCIENCES. 


Iritis. 
Iritis. 


tlie  iritis  wliicli  is  frecuH'ntly  found  associated  with 
herpes  zoster  ophthalmicus,  tliat  whicli  occasionally 
follows  malarial  attacks,  and  probably  also  certain  cases 
of  serous  iritis.  In  this  category  belong  also  those  cases 
of  iritis  which  he  thinks  have  been  rightfully  ascribed  to 
rede.x  dental  and  uterine  irritation,  as  well  as  certain 
intractable  forms  of  iridokeratitis,  which  are  not  infre 
quently  accompanied  hy  ana'sthesia  of  the  cornea.  Ob- 
stinacy and  intractability  are  the  common  characteristics 
of  these  several  varieties  of  iritis,  and  in  the  pathological 
changes  which  they  c-xhibit,  there  are  also  striking  resem- 
blances.* 

The  consecjuences  of  a  severe  attack  of  iritis  which  has 
not  been  properly  treated  arc  disastrous  to  the  integrity 
of  the  eye  in  several  ways.  In  the  lirst  place,  especiallj- 
in  syphilitic  iritis,  the  other  structures  of  the  eye  are  lia- 
ble "to  become  involved  in  the  inflaniniatory  process,  the 
ciliary  body,  choroid,  retina,  lens,  and  cornea  not  infre- 
quently suifering  irreparable  damage.  Again,  the  pupil 
may  be  closed  or  obstructed  l)y  an  organized  membrane 
(occlusion),  so  that  vision  is  reduced  to  mere  iierception 
of  light;  or  the  iris  ma.y  become  adherent  to  the  anterior 
surface  of  the  lens,  at  its  pupillary  margin  onh'  (exclu- 
sion), or  throughout  its  whole  extent  (complete  posterior 
synechia).  In  the  two  former  conditions  operative  inter- 
ference may  accomplish  great  good;  in  the  latter,  the 
prognosis  is  less  favorable,  as  the  nutrition  of  the  eye  is 
apt  to  be  seriouslv  impaired,  and  in  time  the  deeper  tu- 
nics sulfer  and  the  lens  loses  its  trausparenc)'.  Sympa- 
thetic inflammation  of  the  fellow-eye  is  another  result 
which,  though  not  of  frequent  occurrence,  happens  often 
enough  to  deserve  mention. 

Although  there  are  so  many  causes  of  iritis,  tliere  are 
not,  strictly  speaking,  so  many  different  kinds  of  iritis. 


Fig.  296i.~Seroiis  Iritis.     (.N'oyes.) 

Indeed,  it  seems  scarcely  necessary  to  describe  more  than 
three  varieties — plastic  ii'itis  (ifitis  phistica).  suppurative 
iritis  {iritis  supptimtini).  and  serous  iritis  (iritis  serosa. 
Descemetitis)  (see  Fig.  2964).  The  lirst-named  variety  is 
by  far  the  most  comprehensive.  It  includes  most  cases 
of  syphilitic,  of  rheumatic  and  gouty,  and  of  sympathetic 
iritis.  Many  cases  of  traumatic  iritis  are  also  of  this  char- 
acter, and  so  are  most  of  those  which  have  been  spoken 
of  as  due  to  "  trophic  "  nerve  influence.  Suppurative  iri- 
tis is  less  common.  It  is  usually  the  result  of  penetrating 
wounds  of  the  eyeball,  or  of  operations  in  which  the  globe 
is  opene<l,  and  is  almost  always  due  to  tlie  presence  of 
pyogenic  micro-organisms.  It  may  also  follow  extensive 
suppurative  intlammatiou  of  the  cornea.  Iritis  serosa  is 
a  disease  of  by  no  means  rare  occurrence,  but  it  is  one 
about  the  pathology  of  which  wc  have  yet  much  to  learn. 
There  is  no  doubt  but  that  the  iritic  inflauuuation  is 
often  only  a  ]ian  of  an  inflammatory  process  which  in- 
volves the  entire  uveal  coat.  In  some  instances  it  seems 
to  be  dependent  upon  a  rhevunatic  diathesis,  and  in 
others,  as  has  already  been  intimated,  upon  a  reflex  or 
"trophic"    nerve  intiuence.     It  occasionally  exhibits  a 

♦  Ttie  writer  realizes  that,  frnm  the  standpoint  of  the  prevalent 
school  of  patholuLTv.  it  is  hett-riMinxv  to  e.xpress  such  an  opinion  as  this 
regarclinK  the  (rehesls  of  inllaiiiination.  He  is  not  without  hope, 
however,  that  some  dav  he  niav  see  a  change  of  opinion  upon  ihis 
point. 


mixed  type,  the  characteristic  dots  upon  the  membrane 
of  Descemct  and  a  tendenc_y  to  glaucomatous  tension, 
which  belong  to  the  usual  form  of  the  disease,  beiug  as- 
sociated with  a  dispo.sition  to  the  formation  of  posterior 
synechia-.  When,  as  is  very  commonly  the  case,  the 
deeper  portions  of  the  uveal  tract  are  involved  in  the  iu- 
flammator_v  process,  cloudiness  of  the  vitreous  humor  and 
the  development  of  floating  opacities  in  it  are  of  freciuent 
occurrence.  It  ustially  runs  a  protracted  course,  and  does 
not  always  respond  satisfactorily  to  treatment.  When 
the  tension  is  above  normal  the  pupil  is  apt  to  be  dilated 
rather  than  contracted,  and  under  such  circumstances  the 
supervention  of  a  distinctly  glaucomatous  condition  is 
to  be  feared. 

All  of  the  varieties  of  plastic  iiitis  are  characterized  by 
a  tendency  to  the  formation  of  an  organized  exudate,  but 
this  tendency  is  much  more  marked  in  some  than  in 
others.  It  is  especially  so  in  sympathetic  iritis,  in  the 
iritis  of  herpes  zoster  ophtlialmicus,  and,  in  fact,  in  all 
those  forms  of  iritis  which  appear  to  be  due  to  "trophic" 
nerve  influence.  In  syphilitic  and  in  rheumatic  iritis  this 
tendency  usually  manifests  itself  by  the  formation  of  ad- 
hesions between  the  pujiillary  margin  of  the  iris  and  the 
capsule  of  the  lens,  but  in  sympathetic  and  the  other 
allied  forms  of  iritis  a  felt-like  exudation  develops  upon 
the  posterior  surface  of  the  iris,  ca\ising  it  to  adhere 
throughout  its  whole  extent  to  the  lens,  and  the  pupil 
is  commonly  occluded  by  similar  material,  l.'nder  such 
circumstances,  also,  projecting  portions  of  the  anterior 
surface  of  the  iris  may  become  adherent  (without  ulcer- 
ation) to  the  inner  surface  of  the  cornea  (anterior  syne- 
chia?). 

A  characteristic,  but  by  no  means  constant,  feature  of 
svphilitic  iritis  is  the  development  upon  the  anterior  sur- 
face of  the  iris,  and  occasionally  upon  its  posterior  sur- 
face in  the  pupillary  zone  (Bull),  of  yellowish  or  reddish- 
brown  nodules,  which  project  forward  into  the  anterior 
chamber,  and  sometimes  even  press  against  the  cornea. 
Usually  there  are  not  more  than  one  or  two  present ;  but 
they  may  be  so  numerous,  and  of  such  size,  as  to  All  the 
anterior  chamber.  They  occur  more  frequently  in  the 
iritis  which  develops  during  the  secondary  stage  of  the 
disease,  and  are  then  of  the  nature  of  condylomata;  those 
met  with  in  the  iritis  of  tertiary  .syphilis  are  gummata. 
Hence  the  former  variety  of  iritis  is  sometimes  designated 
as  iritis  coHdylomatosaa.n({t\\e\&\\-k:r  variety  as  iritis  gum- 
mosa. They  may  undergo  absorption,  or  may  disappear 
through  fatty  or  purulent  degeneration.  The  inflamma- 
tion of  the  iris  tissue  being  more  intense  over  the  area 
which  corresponds  to  their  base,  we  And  here  a  sjjecial 
tendency  to  the  formation  of  adhesions  to  the  lens  cap- 
sule. AH  of  the  varieties  of  iritis  may  be  complicated  \>y 
hypopyon,  though  it  is  more  common  in  the  purulent  and 
syphilitic  types.  It  is  due  to  the  deposition  from  the 
aqueous  humor  of  leucocytes  and  fibrin,  and,  as  a  rule, 
undergoes  aljsorption  slowly. 

Some  authors  describe  a  fourth  variety  of  iritis,  which 
they  call  "spongy  iritis."  It  is,  however,  only  a  type  of 
the  plastic  variety,  in  which  tliere  occurs  a  low  form  of 
plastic  exudation  in  the  anterior  chamber,  which  presents 
a  cyst-like  appearance,  and  might  lie  mistaken  for  a  dis- 
located lens.  Such  cases  are  commonly  of  rheumatic 
origin. 

A  chronic  form  of  pla.stic  iritis  is  occasionally  met  with, 
in  w-hich  the  inflammatory  symptoms  are  but  slightly 
marked.  It  is  often  associated  with  a  rheumatic  or  gouty 
diathesis,  and  shows  a  disposition  to  recurrence.  Points 
of  adhesion  between  the  iris  and  lens  are  apt  to  take  place 
before  the  true  nature  of  the  attack  is  discovered,  as  it 
develops  insidiously,  and  is  unattended  by  pain  or  other 
symptoms  calculated  to  alarm  the  patient  and  induce  him 
to  seek  medical  advice. 

In  examining  a  case  of  suspected  iritis  the  use  of  "ob- 
lique illumination  "  is  of  great  assistance,  since  it  enables 
one  to  detect  slight  changes  in  the  cornea  and  in  the  tis- 
sue of  the  iris,  and  in  many  cases  to  discover  adhesions 
between  the  iris  and  lens,  which  cannot  be  seen  by  simple 
inspection.     If,  however,  any  doubt  remains  as   to  the 


219 


Irilis. 
Iron. 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


existence  of  iritis  after  this  method  of  examination  has 
been  employed,  a  weali  solution  of  atropine  (gr.  ss.-i, 
to  ?  i.)  or  of  liomatroiiiue  (gr.  iv.  to  3  i.)  or  euphthal- 
miu  (gr.  iv.-viij.  to  3  i.)  should  be  dmiiped  into  the  eye, 
wlieii."  if  iritis  is  iJieseut,  tlie  pupil  will  almost  certainly 
dilate  in  an  irregular  manner,  showing  poiuts  of  adhesion 
between  its  margin  and  the  lens  capsule. 

The  charaeter'of  the  vascular  injection  of  the  eyeljall 
is  not  a  very  trastwortliy  guide  in  the  diilereutial  diag- 
nosis of  iritis.  Wlicn.  however,  it  is  most  marked  around 
the  corneal  margin,  is  of  a  pinkish  rather  tJiau  a  brick- 
red  coloi-,  and  the  \'essels  involved  are  for  the  most  part 
small,  and  radiate  more  or  less  regularly  from  the  margin 
of  the  coruea  toward  the  equator  of  the  globe,  we  may, 
at  least,  conclude  that  some  of  the  struetuires  deeper 
than  the  conjimctiva  are  involved  in  the  inflamraatai'}' 
process,  and  that  the  existence  of  iritis  is,  at  any  rate, 
probable.  If,  however,  the  inflammation  of  the  iris  is 
of  a  severe  t.vpe,  the  conjunctival,  as  well  as  the  peri- 
corneal, vessels  will  be  involved;  the  injection  of  the 
ball  will  then  be  flitVuse,  and  even  tJie  lids  ma}' be  hyper- 
temic  and  a'demalous. 

The  treatment  of  iritis  depends,  of  course,  in  a  great 
measure,  upon  the  nature  of  the  cause  which  lias  pro- 
voked the  attack.  Tlie  indications  are  to  control  anol 
overcome  the  iuflannnation  as  quickly  as  possible,  and, 
by  the  use  of  mydriatics,  to  keep  the  pupil  widely  di- 
lated, so  that  adhesions  shall  not  form  between  the  pos- 
terior sui-face  of  the  iris  and  the  lens  capsule.  As  a 
rule,  constitutional,  as  well  as  local,  measures  are  called 
foi'.  Among  the  latter  the  most  important  are  the  instil- 
lation of  a  solution  of  "sidphate  of  atropine,  the  application 
of  a  belladonna  or  opium  lotion,  the  inunction  of  the  fore- 
head and  temples  with  an  ointment  of  mercury  and  bel- 
ladonna, and  the  local  abstraction  of  blood  bj'  leeches  or 
by  the  artificial  leech.  Four  grains  to  the  ounce  (about 
one  per  cent.)  is  the  strength  of  tlie  solution  of  atropine 
usually  employed.  In  the  dilTerent  varieties  of  plastic 
and  suppurative  iritis  it  must  be  used  freely,  the  fre- 
quency of  the  applications  being  determined  chiefly  by 
the  state  of  t!ic  pupil  and  the  amount  of  ciliary  neuralgia 
and  photophobia.  When  there  are  recent  pupillary  ad- 
hesions, which  we  hojie  to  break  up  (for  we  can  usually 
accomplish  this,  unless  the  bands  are  Jirm  and  broad),  an 
instillation  every  hour  niaj-  be  recpiired,  or  even  for  a 
short  time  several  instillations  an  hour  may  be  permis- 
sible. Such  frequent  apjilications,  however,  cannot  be 
long  continued  without  the  constitutional  effects  of  the 
drug  becoming  manifest,  and.  as  cases  of  marked  indi- 
vidual susceptibility  to  the  action  of  belladonna  are  occa- 
sionally met  with,  due  caution  should  be  exercised  in  pre- 
scribing the  use  of  atropine  in  this  manner.  Ordinarily, 
four  to  six  applications  a  day  arc  sufHcient.  In  serous 
iritis  atro])ine  is  cnnininuly  indicated  to  )irevent  the  possi- 
ble formation  of  synechia',  but  it  should  not  be  used  so 
frequently  or  in  such  strong  solutions,  since  in  this  affec- 
tion the  pupil  generally  yields  readily  to  its  influence. 
Moreover,  owing  to  the  tendency  to  increased  tension 
which  characterizes  this  disease,  there  is  danger  that  a 
too  liberal  i.ise  of  atropine  may  precipitate  a  glaucomatous 
condition. 

Occasionally  individuals  are  met  with  in  whom  atropine 
fails  to  produce  a  mydriatic  ett'ect,  and  others  iu  whom 
it  greatly  irritates  the  conjunctiva,  a  few  applications 
producing  a  conjunctivitis,  which  maybe  attended  by  an 
eczematous  inflammation  of  the  lids  and  cheek.  Under 
such  cireunistances  hydrobromate  of  hyoscyamiue  or  sul- 
phate of  duboisine  may  be  substituted  for  atroi>ine.  As 
these  mydriatics,  especially  the  latter,  are  more  apt  to 
)iroduce  constitutional  effects  when  a]iiilied  to  the  eye 
than  atropine,  greater  cautiou  is  required  in  their  use. 
Two  grains  to  the  ounce  will  usually  be  a  strong  enough 
solution  of  either  of  tlie.se  to  employ,  and  this  should  not 
be  applied  more  than  tlii-ee  or  four  times  a  day. 

In  many  eases  of  iritis  no  other  local  treatment  than 
the  employment  of  a  mydriatic  is  rci|uii('d;  but.  when 
the  inflammation  is  of  a  severe  type,  the  application  of 
three  or  four  leeches  to  the  temple  may  accomplish  great 


good,  and,  when  there  is  severe  pain,  much  relief  is  often 
experienced  from  the  use  of  a  lotion  of  opium  (ext.  opii 
gr.  x.-xv.  to  aqua-  3  iv.)  or  of  belladonna  (ext.  liella- 
donna;  gr.  xv.  to  aqute  3  iv.),  which  should  be  aiq.ilied 
to  the  closed  lids  more  or  less  constantly  upon  a  pad  of 
gauze  or  soft  linen.  The  application  in  the  same  way, 
for  half  an  hour  at  a  time,  several  times  a  da}',  of  water 
as  hot  as  can  be  borne  is  also  a  useful  expedient  under 
the  same  circumstances.  In  obstinate  cases,  especially 
those  of  syphilitic  origin,  it  is  well  to  supplement  the  use 
of  constitutional  remedies  by  keeping  the  forehead  and 
temples  constantly  anointed  with  mercurial  ointment,  to 
which'  ext.  belladonnse  or  ext.  opii  may  be  added  iu  the 
proportion  of  3  i.-ij.  to  g  i.  A  more  cleanly,  but  ]ier- 
haps  less  efficacious,  preparation  is  the  oleate  of  mercury 
and  morphine. 

Of  constitutional  remedies,  the  most  valualjle  that  we 
possess  are  mercury,  iodide  of  potassium,  and  the  sali- 
cylates. If  to  this  list  are  addi-d  quinine,  which  is  espe- 
ciall}'  useful  in  suppurative  iritis;  opium,  which  seems 
not  only  to  control  the  jiain.  but  favorably  to  influence 
the  inflammation;  muriate  of  pilocarpine,  which  is  use- 
ful especially  when  there  is  increased  tension;  and  some 
brisk  purgative  combination  which,  as  a  rule,  should  con- 
tain calomel,  it  will  include  all  the  drugs  that  are  likely 
to  be  needed  in  treating  any  of  the  varieties  of  the  dis- 
ease. A  supplemental  list  of  less  important,  but  at  times 
useful,  remedies  would  include  arsenic,  colchicum.  lithia, 
iron,  and  the  Turkish  bath.  Iu  acute  iritis,  whether  of 
specific  or  ,  non-specific  origin,  salicylate  of  sodium  or 
lithium,  given  in  liberal  doses  (gr.  x.  to  xv.  every  two 
or  three  hours,  according  to  the  susceptiliility  of  the 
jiatient),  is,  on  the  whole,  perhaps  the  most  promptly 
efficacious  remedy  that  we  have.  In  mmiy  cases  it  not 
only  relieves  the  pain  very  quickly,  but  hastens  the 
resolution  of  the  inflammation  and  promotes  the  absorp- 
tion of  effused  material.  The  waiter  believes  that  this 
drug  has  not  been  "\ridely  employed  in  syphilitic  iritis, 
but  it  is  in  such  cases  tha.t  some  of  tire  imost  striking  re- 
sults which  he  has  obsefvecl  toave  been  obtained.  He- 
has  also  found  it  useful  in  serotis  iritis,  and,  as  might  lie 
ex]iected,  especially  so  m  irMs  'dependent  upon  rlieii- 
mat  ism. 

In  most  cases  of  syp'hiH'tic  iritis,  whetlier  the  disease  be 
inherited  or  acquired,  meu'CiHy  in  some  form  isdemandeil. 
It  is  also  our  chief  reliance  in  sympatlietic  iritis,  and  is 
more  useful  than  anything  else — unless  it  be  iodide  of 
potassium — in  the  iritis  of  herpes  zoster  ophthalmicus 
and  iu  the  other  "  trophic  "  nerve  varieties.  In  the  acute 
stage  of  syphilitic  iritis  it  should  be  administered  liber- 
ally, and  iu  such  shape  as  to  impress  the  system  jirompt- 
ly.  Salivation  is  to  be  a^'oided,  but  in  severe  cases  we 
must  not  stop  far  short  of  it.  Small  doses  of  calomel, 
frequently  repeated  (gr.  J  every  hour,  or  gr.  ss.  every 
three  hoiirs),  supplemented,  if  necessary,  by  inunctions 
of  mercurial  ointment,  or  a  twenty -per-cent.  solution  of 
oleate  of  mercuiy,  afford  the  best  means  of  acconiplisli 
ing  the  desired  result.  There  seem  to  be  no  conlraimli 
cations  to  the  administration  of  salicylate  of  sodium  and 
mercury  at  the  same  time,  and  the  writer  has  olitained 
good  results  iu  this  way.  Opium  may  be  given  if  the 
pain  is  severe,  or  if  a  purgative  effect  is  produced  by  tie' 
mercury.  In  subacute  cases,  or  when  the  symptoms  are 
less  urgent,  biniodide  of  mercury,  in  doses  varying  from 
.gr.  ^f  to  gr.  y'j.  niay  be  given  three  times  a  day.  This 
is  a  very  efficacious  and  convenient  method  of  adminis- 
tering mercury,  and  salivation  is  less  apt  to  occur  than 
when  calomel  is  employed.  It  ma_v  be  given  in  tablet 
triturates  or  pills,  or  preferably  in  solution  in  water,  a 
small  quantity  of  iodide  of  potassium  being  added  to 
render  the  mercury  soluble.  When  a  prolonged  course 
of  mercury  is  required  tliis,  or  the  protoiodidc,  is  decid- 
edly the  best  form  in  which  to  administer  it.  It  is  there- 
fore especially  useful  in  the  iritis  of  inherited  syphilis, 
in  obstinate  cases  of  serous  iritis,  and  iu  sympathetic 
iritis. 

Iodide  of  potassium  is  valuable  iu  rheumatic  iritis,  and 
in  the  later  stages  of  sympathetic  iritis;  it  maj'  also  ad- 
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vautageously  supplement  the  use  of  riieix-ury  in  syphilitic 
iritis.  It  may  be  ailmiuistered  in  combination  with  mer- 
cury or  by  itself.  In  serous  ii'itis  it  is  the  most  effica- 
cious reined_y  that  we  possess,  but  its  good  efifects  are  not 
always  manifest  uutil  it  is  given  in  large  doses. 

In  suppurative  iritis,  which,  as  has  been  said,  usually 
follows  woimds  of  the  e^'e  or  operations  upon  it,  and  is 
frequently  accompanied  liy  purulent  infiltration  of  the 
cornea,  the  free  administration  of  sulphate  of  quinine 
•offers  the  best  prospect,  though  not  a  very  promising 
one,  of  success.  Muriate  of  pilocarjiiue,  which  seems  to 
be  as  efficacious  when  administered  by  the  mouth  as  when 
introduced  into  the  system  by  the  hypodermatic  method, 
is  i5ometimes  useful  in  cases  of  serous  iritis  in  which  the 
tension  of  the  globe  is  high;  and  in  any  of  the  other  va- 
rieties, if  this  condition  obtains  or  if  there  is  cloudiness 
of  the  vitreous  humor,  it  may  be  prescribed  with  advan- 
tage. The  writer  has  found  it  convenient  to  prescribe  it 
in  a  solution  of  the  strength  of  gr.  i.  to  3  i.  Ten  drops 
of  this  solution,  containing  one-si.\tli  of  a  grain  of  the 
Siilt,  is  the  commencing  dose,  to  be  taken  by  the  mouth 
once  a  day.  According  to  the  effect  produced,  the  dose 
is  increased  by  adding  each  day  two  or  three  to  the  num- 
ber of  drops  administered.  In  any  severe  attack  of  iritis 
an  active  cathartic  may  be  given  with  advantage  at  the 
commencement  of  the  treatment.  A  very  efficacious  one 
is  a  powder  containing  from  two  to  five  grains  of  calo- 
mel, two  grains  of  scamnumy,  and  six  of  powdered  rhti- 
barb,  which  shotdd  be  given  at  liedtime. 

When  the  iritic  infiammation  is  dependent  upon  a  gouty 
<liathesis,  colchioim  and  the  preparations  of  litliia  are  use- 
ful; and  in  the  iritis  which  sometimes  follows  malarial 
attacks,  and  in  that  which  accompanies  ophthalmic  shin- 
gles, arsenic,  in  the  form  of  Fowler's  solution,  may  be 
prescribed  with  benefit.  The  daily  use  of  the  Turkish 
bath  is  commended  by  Bull  as  a  valuable  remedy  in  ar- 
thritic iritis. 

In  the  management  of  every  case  of  iritis,  the  question 
arises  Avhetber  the  patient  should  be  confined  to  the  hou.se 
during  the  continuance  of  the  attack.  Undoubtedly,  in 
acute  cases,  and  especially  when  the  inflammation  is  se- 
vere, this  shotdd  be  done  if  practicable.  It  is  verj'  rarely 
necessary,  however,  that  he  should  be  shut  up  in  a  dark 
room.  With  a  shade  and  with  dark  glasses  (London- 
smoke  coquilles),  he  may  s;ifely  be  allowed  the  freedom 
of  the  house.  This  makes  the  treatment  much  less  irk- 
some to  the  patient,  and  does  not  seem  in  the  least  to  re- 
tard the  cure.  In  subacute  cases,  and  even  in  acute  cases 
when  there  is  but  little  pain  or  photophobia,  the  patient 
need  not  be  confined  to  the  house  unless,  of  course,  the 
weather  be  unpropitious.  Indeed,  most  patients  with 
iritis  are  treated  successfully  as  "out-patients,"  being 
seen  by  the  medical  attendant  either  at  his  office  or  at  his 
hospital  clinic. 

Surgical  interference  is  rarely  required  during  the  ac- 
tive stage  of  iritis.  There  are,  however,  some  exceptions 
to  this  rule,  as,  for  instance,  in  serous  iiitis,  when  the 
supervention  of  glaucomatous  symptoms  may  demand 
the  prompt  performance  of  an  iridectomy,  or  in  suppur- 
ative iritis,  when  paracentesis  of  the  cornea  mav  be  re- 
quired for  the  relief  of  llypop3^pn.  To  remedy  the  con- 
sequences of  iritis,  however,  and  to  prevent  recurrent 
attacks,  operations  upon  the  eye  are  frequently  called 
for.  When,  after  an  attack  of  iritis,  a  few  slender  bands 
of  adhesion  between  the  margin  of  the  pupil  and  the  lens 
are  left,  probably  no  ill  consequences  will  result  there- 
from, and  for  such  a  condition  no  operation  is  required. 
If,  however,  as  happens  not  infrequently  in  neglected 
cases,  the  margin  of  the  pupil  is  completely  glued" to  the 
surface  of  the  lens,  an  iridectomy  should  be  ]ierforraed 
without  unnecessary  delay,  for  soon  the  iris  will  lie 
bulged  forward  by  the  accumulation  of  fluid  behind  it, 
and  will  imdergo  atrophy,  wdiile  at  the  same  time  the 
deeper  structures  of  the  "eye  will  suffer  from  the  conse- 
quent disturbance  of  their  nutrition.  When,  though  not 
completely  adherent,  the  margin  of  the  pupil  is  attached 
to  the  lens  by  several  broad  hands,  an  iridectomy  may  be 
required,  since  recurrent  attacks  of  inflammation  are  not 


infrequently  induced  in  consequenc(' of  the  irritation  pro- 
duced by  the  traction  of  these  bands  during  the  muscular 
movements  of  the  iris.  When  the  pupiTis  closed,  or  Is 
occluded  by  an  organized  exudate,  an  iridectomy  is 
clearly  indicated,  and  may  restore  almost  normal  vision  to 
a  nearly  blind  eye  by  yielding  a  clear  artificial  pupil.  It  is 
also  frequently  necessary  to  perform  an  iridectomy  after 
the  more  severe  types  of  iritis,  when  there  is  coinplete 
adhesion  of  the  iris  to  the  capsule  of  the  lens.  Under 
such  circumstances  it  is  more  difficult  to  obtain  a  clear 
pupil,  .since  it  often  happens  that  the  pigment  from  the 
jjosterior  surface  of  the  iris  remains  adherent  to  tile  lens, 
while  only  the  muscular  tissue  of  the  iris  yields  to  the 
traction  of  the  forcejis.  There  is  greater  "danger,  too, 
that  the  artificial  jjupil  may  again  become  closed  or  oc- 
cluded. The  operations  devised  by  Streatfeild  and  Pas- 
sa\-ant,  for  breaking  adhesions  between  the  margin  of 
the  pupil  and  the  capsule  of  the  lens,  are  not  often  pi'ac- 
tised  at  the  present  day,  though  in  skilful  hands  they 
may  at  times  fulfil  a  good  purpose.  In  sympathetic 
iritis  the  condition  of  the  fellow-eye  should,  of  course,  be 
carefully  examined,  and  if  it  be  blind,  or  nearly  so,  and 
still  acting  as  a  source  of  irritation,  it  should  be  enucle- 
ated without  a  moment's  unnecessary  delaj'.  This  will 
probably  not  arrest  the  disease  which  has  become  estab- 
lished in  the  second  eye,  but  it  will  be  likel^v  to  influence 
its  progress  favorably,  and  will  certainly  do  no  harm. 

Samuel  Theobald. 

IRON. — I.  Gexeh.\l  Medicix.^i.  Pkopertfes  of  Com- 
pounds OP  Inox. — All  iron  preparations  capable  of  ab- 
sorption are  qualified,  in  some  degree,  to  exert  a  peculiar 
influence  upon  nutrition  generally.  Given  to  a  person  in 
health,  the  influence  appeal's  to  be  slight,  since  the  clini- 
cal .symptoms  are  insignificant,  A  rather  hard  and  quick- 
ened pulse,  a  feeling  of  fulness  and  tension  of  the  head, 
and  dull  pains  and  discomfort,  generalh',  constitute  about 
all  the  obvious  derangement.  When,  however,  the  min- 
eral is  administered  to  a  sulTerer  from  anamid  of  the  («■- 
dinary  tj'pe,  or  from  cldorosis,  much  more  marked  effects 
follow.  The  morbid  conditions,  in  these  diseases,  that 
are  the  expression  of  deficient  h;craoglobin  tend  to  sub- 
side with  greater  or  less  rapidity ;  the  pale,  waxy  skin 
becomes  rosy,  the  flabby  tissues  become  firm,  weight  in- 
creases, appetite  is  gained,  and  in  every  way  the  invalid 
improves  in  health  and  strength.  In  pernicious  ansmia, 
however,  iron  is  commonly  without  effect. 

The  clinical  results  thus  seen  to  follow  the  medicinal 
giving  of  iron,  both  in  liealth  and  disease,  obvioush'  sug- 
gest that  the  action  of  the  drug  is  to  determine  an  increase 
in  the  quantify  of  hicmoglobiu  present  in  the  circulation, 
either  by  enrichment  in  liajmoglobin  of  the  red  blood 
corpuscles  or  by  a  quickening  in  the  rate  of  evolution  of 
these  bodies,  or  possibly  by  both  means  combinetl.  Ex- 
act observations  on  the  blood  of  an;eniics  and  chloroties 
during  a  course  of  iron  show  that  the  medicine  is  indeed 
capable  of  producing  both  the  effects  described. '  With 
large  doses,  the  tendency  is  first  to  increase  the  lia'ino- 
globin  richness  of  the  red  corpuscles,  and  later  the  num- 
ber of  the  globules;  with  small  doses,  to  reverse  this 
order  of  proceeding.  Probably,  in  either  case,  the  essen- 
tial action  of  the  iron  is  to  determine  ha?moglobin  enrich- 
ment, the  effect  on  rate  of  corpuscular  evolution  being  a 
secondary  consequence.  How  iron  accomplishes  this  feat 
is,  as  usual  in  the  matter  of  the  action  of  a  medicine,  en- 
tirely unknown.  The  original  idea  was  the  simple  one 
that  since  in  chlorosis  there  is  a  deficienc_v  of  ha'inoglobin, 
medicinal  iron  is  absorbed  and  appropriated  to  make 
good  the  deficit,  and  that  is  the  whole  of  the  story.  La- 
■  ter,  however,  it  was  observed  that  even  when  iron  is 
given  in  quantities  enormously  in  excess  of  ph^'siological 
needs,  the  normal  trace  of  iron  occurring  in  the  urine  is 
not  increased.  Accordingly,  it  was  argued  that  no  excre- 
tion by  the  kidneys  of  adventitious  iron  must  mean  none 
to  excrete,  and  therefore  that  medicinal  iron  is  not  ab- 
sorbed. So  came  about  theories  of  the  action  of  iron  in 
clilorosis  based  on  the  different  chemical  behavior  of  iron 
when  in  ordinarv  .saline  combination,  on  the  one   hand 
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("iuorganic"  iron,  so  called),  and,  on  the  other,  in  that 
peculiar  conibiuation  in  whicli  the  metal  occurs  as  a  con- 
stituent of  the  animal  body,  as  in  hivraoglobin  ("  organic  " 
iron).  "  Inorganic  "  iron  is  precipitated  from  solutions 
by  alkaline  sulphides,  but  "organic"  iron  resists  such 
attack  unless  the  sulphides  are  present  in  excess.  Ac- 
cording to  the  theory,  therefore,  ordinary  medicinal  iron, 
being,  as  it  is.  "  inorganic  "  iron,  is  all  precipitated  by  the 
sulphides  of  the  alimentary  canal,  and  consequently  is 
not  absorbed  at  all.  "Inorganic"  iron,  then,  can  cure 
clilorosis  indirectly  only,  by  "promoting  in  some  way  as- 
similation of  the  "organic  "  iron  of  the  subject's  dietary. 
And  two  such  ways"  have  been  assumed :  the  one,  by 
simple  improvement  of  digestion  generally,  through  lo- 
cal action  of  medicinal  iron  upon  the  intestine,  and  the 
other  by  vicarious  sacrifice  of  the  "  inorganic  "  iron  itself 
as  follows:  It  is  assumed  (Bnnge)  that  in  chlorosis  there 
is  an  excess  of  sidphides  iu  the  prima:,  riw  whereby  even 
the  "organic"  iron  of  the  foods  is  attacked  and  precipi- 
ated.  By  reason  of  such  precipitation,  then,  the  food  iron 
is  not  absorbed  in  full,  and  the  chlorotic  condition  results. 
Butif  nowa  chalybeate  is  taken,  the  sulphides  .seize  upon 
such  "inorganic"  iron  in  preference  to  the  "organic" 
food  iron,  and  so  the  latter  is  saved  for  absorption. 

But  to  this  theory  of  the  non-absorption  of  "  inorganic  " 
iron  there  are  fatal  objections.  First,  under  the  theory, 
anything  else  than  iron  equally  effective  either  to  im- 
prove digestion  or  to  precipitate  sulphides  ought  to  be 
just  as  good  as  iron  at  curing  chlorosis,  whereas  such  is 
distinctly  not  the  case.  Secondl_y,  iron  should  be  inoper- 
ative if  introduced  in  the  form  of  sulphide  into  the  intes- 
tine ;  but  again  the  fact  is  the  other  way.  Thirdly  and 
conclusively,  absorption  of  "inorganic"  iron  introduced 
into  the  alimentary  canal  has  positively  been  demon- 
strated, and  in  different  wa3'S,  by  a  number  of  experi- 
menters upon  animals. 

The  non-excretion  by  the  kidneys  of  ingested  iron  is 
very  simply  explained  by  the  fact  that,  as  in  the  case  of 
other  heavy  metals,  iron  is  excreted  mainlj'  by  the  intes- 
tines. The  history  of  iron  in  the  animal  system  is  im- 
doubtedly  this:  It  is  absorbable  from  the  intestines, 
whether  originall}'  presented  as  "  inorganic  "  or  "  organic  " 
iron;  and,  after  absorption,  so  much  as  maj'  be  wanted 
for  physiological  needs  is  stored  away,  mainly  iu  the  liver 
and  spleen,  tlience  to  be  put  forth,  as  may  l)e  required, 
in  the  form  of  "organic  "  iron.  What  is  absorbed  in  ex- 
cess of  needs  is  excreted,  but  this  excretion,  as  ju.st  said, 
is  principally  by  the  san\e  avenue  as  that  of  entry  into 
the  system,  namel}-,  by  the  intestines. 

It  is  unfortunate  that  the  theory  of  non-absorption  of 
"  inorganic  "  iron  should  have  gained  such  vogue  as  has 
been  the  case.  For  the  result  has  been,  on  the  one  hand, 
undeservedly  to  discredit  the  ordinary  c.halybeates,  and, 
on  the  other,  to  flood  the  market  with  new  and  expensive 
prejiarations  purporting  to  offer  ircm  in  a  condition  espe- 
cially fit  for  assimilation,  when,  as  a  matt(n'  of  fact,  the 
standard  and  cheap  preparations  of  the  Pharmacopa»ia 
are  just  as  good. 

Being  itself  a  normal  constitutent  of  the  animal  sub- 
stance, iron  is  non-poisonous  so  far  as  constitutional  effect 
is  concerned  in  any  ordinary  dosage.  Locally,  however, 
there  is  the  widest  possible  difference  in  the  action  of  the 
different  iron  preparations,  some  being  absolutely  bland, 
while  others  are  irritant  or  astringent  and  styptic. 

The  character  of  an  iron  compound,  /ft  re  astringency 
or  irritation,  is  determined  in  part  by  the  solubility  of  the 
salt,  and  iu  [lart  by  the  character  of  tlie  salt's  acid  radical. 
For,  of  course,  iu  the  first  place,  all  compounds  insoluble, 
or  but  sparingly  soluble,  in  fluids  of  aqueous  basis  are 
locally  bland,  so  that  metallic  iron,  ferrous  carbonate, 
and  ferric  hydroxide,  hypophosphite,  and  valerianate  are 
bland  irrespective  (il  the  quality  of  their  several  acids. 
Of  aqueously  soluble  conipoiuids,  tho.se  that  are  salts  of 
the  so-called  organic  acids— lactic,  acetic,  citric,  and  tar- 
taric—and  the  mixed  raits  of  the  United  States  Pharma- 
copo>ia  passing  under  the  names  of  "  phosphate  "  and 
"  pyroplios])hate."  are  comparatively  bland— the  citrates, 
tartrates,  and  phosiihates  being  quite  so,  the  lactate  and 
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acetate  not  so  purely.  The  salts  of  the  strong  so-called 
mineral  acids  are  iu  varying  degree  astringent,  irritant, 
or  both,  as  follows:  Po'verfuUy  styptic,  are  feme  ehlo- 
ride,  ferric  nitrate,  and  the  two  grades  otfenir  sulphate, 
normal  and  basic  ("  tersulphate  "  and  "subsulphate, "  re- 
spectively); powerfully  astringent,  but  witli  i>roportion- 
ately  less  coagulating  fa.cu\ly.  ferrous  siiljihuli  ("green 
vitriol,"  "sulphate  of  iron")  and  ammonioferrir  sulphate 
("iron-alum");  decidedly  irritant,  but  not  distinctively 
astringeut,/(?(vo«s  iodide.  True  "  organic  "  iron  is  always 
bland. 

Clinically,  the  respective  local  effects  of  the  two  broad 
groups  thus  defined  are  as  follows:  The  astringent  or 
irritant  compounds  have  a  harsh,  pucker)/,  generally  sour 
and  disagreeably  inky  taste,  and,  upon  frequent  taking, 
tend  to  blacken  and  even  to  corrode  the  teeth.  The 
blackening  is  removable  by  a  tooth-brush,  but  the  corro- 
sion is,  of  course,  a  serious  matter,  and  necessitates  the 
cliuical  rule  to  older  solutions  of  astringent  chalybeates 
to  be  taken  tlu-ough  a  glass  tube  set  far  back  over  the 
tongue,  and  the  mouth  to  be  well  rinsed  after  the  swal- 
lowing. Upou  the  healthy  stomach,  small  doses  of  the 
astriugents,  in  common  with  most  other  not  over-noxious 
irritants,  tend  to  excite  appetite  and  quicken  digestion, 
but  large  doses  to  derange.  Upon  a  stomach  the  .seat  of 
a  decided  catarrh — as  is  unfortunately  often  tlie  case  in 
the  very  circumstance  of  an;cmia  calling  for  chalybeate 
medication — even  comparatively  small  doses  act  so  un- 
kindly that  the  astringents  have  to  be  set  aside  and  a 
bland  chalj'beate  substituted.  Upon  the  bowels  there  is 
a  strong  tendency  to  constipate — so  strong  that  in  a  con- 
siderable course  of  medication  with  an  astringent  iron  salt 
the  condition  of  the  bowels  must  carefully  be  watclied 
and  regulated.  In  overdose  the  astringents  are  irritant 
]ioisons — fatal,  it  ma}'  be,  in  sutflcient  volume  and  con'- 
centration  of  solution. 

Of  these  various  effects  there  is  seen  but  a  shadow,  or 
not  even  that,  among  the  bland  preparations.  Some  of 
the  soluble  ones  maj'  taste  a  little  inky  and  blacken  the 
teeth,  but  they  do  not  corrode.  Some  tendency  to  con- 
stipation may  be  noted,  but  far  less  in  degree  than  with 
the  astringent  compounds;  while  severe  irritation  of  the 
stomach,  poisoning,  and  local  stypticity  are  entii-ely 
wanting.  Chalky beates  of  the  bland  group  that  are  insol- 
uble of  course  have  practically  no  taste  and  absolutely 
no  astringency,  and  do  not  blacken  the  teeth.  After  be- 
ing swallowed  such  preparations  are  attacked  by  the  free 
acid  of  the  gastric  juice,  and  being  changed  thereby  to 
soluble  form,  are  capable  of  absorption,  and  thus  of  full 
chalybeate  constitutional  power. 

All  chal3'beates,  finally,  blaud  and  astringent,  blacken 
the  stools  by  their  presence  therein  iu  the  condition  of 
tannate  or  sulphide.  These  derived  salts  thus  discharged 
in  the  dejecta  may,  in  part,  represent  a  certain  ])ortiou  of 
the  iron  do.se  that  has  entered  the  blood,  and,  after  a  due 
career  in  the  circulation,  has  been  excreted  by  the  bowels, 
and  in  part  they  may  be,  and  imdoubtedly  are,  the  sim- 
ple excess  of  dose  that,  unabsorbed,  has  been  pa.ssed 
along  the  alimentary  canal  to  the  rectum.  Of  course,  the 
blackening  of  the  stools  is  of  no  consequence;  the  only 
point  is  that  the  patient  should  be  forewarned  of  the 
circumstance,  lest  the  unusual  color  of  the  fceces  excite 
alarm. 

Therapeutically,  the  two  main  applications  of  iron  com- 
pounds arc  their  internal  administration  for  the  cure  of 
ancemia — in  which  case  the  medicine  is  referred  to  as  a 
chalybeate — ^and  the  local  use  of  the  ferric  styptics  for  the 
control  of  hemorrhage.  There  are,  liowever,  certain 
special  applications  of  certain  compounds,  wliich  will  be 
detailed  in  due  place. 

II.  Medicinai^  Prepae.vtions  op  Ikon. — The  prepara- 
tions of  iron  official  in  the  United  States  Pharmacopa'ia 
are  derived  from  the  following  chemical  conditions  of  the 
metal:  1.  The  metal  uncombined,  in  state  of  powder.  3. 
The  metal  in  ferrous  combination,  as,  severally,  carbo- 
nate, lactate,  sulphate,  and  iodide.  3.  The  metal  in  ferric 
combination,  as,  severally,  hi/dronde  ("hydrated  oxide"), 
acetate,    citrate,    ammonio-citrate,   potassio-tartrate,    am- 
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mnnio-tartvdte,  sodio-pliosplmtc  ("  iiliospliate  "),  »id/i>-p;/i-i>- 
phtjsphute  (■■  pyropliospliate  "),  liypirphonphtte.  i-ahiiannte. 
chloride,  basic  sulphate  ("subsulphatu  "),  norinal  sulphate 
("  tersulpliate  "),  ammonio-sulphate,  and  nitrate.  These 
several  compouuds  will  be  discussefl  seriatim,  together 
with  the  preparations  of  the  United  States  Pbarmacopoeia 
derived  from  each. 

Iron  Uncombined. 

Metallic  iron,  in  the  condition  of  fine  powder,  is  a  valu- 
able clialyl)cate  of  the  bland  variety,  characterized  by 
richness,  tastelessuess,  and  perfect  blandness,  combined 
with  promptness  and  efficiency.  Because  of  these  cjuali- 
ties  jnetallic  iron  is  especially  serviceable  in  the  case  of 
children  or  of  subjects  of  any  age  with  sensitive  stom- 
achs or  squeamish  palates.  Iron  in  powder  is  easily  ob- 
tainable liy  reducing  ferric  oxide,  heated  in  a  reduction 
tube,  by  a  stream  of  hydrogen  gas.  Tlie  product  is 
official  in  the  United  States  Pliarmaco|ia'ia  under  the  title 
Ferrum  lieductum.  Reduced  Iron,  also  known  as  Qiie- 
veiuie's  iron,  and  iron  hy  hydrofjen.  Reduced  iron,  pul- 
verulent at  the  forming,  is  subjected  to  further  tine  pul- 
verization, and  then  appears  as  a  soft,  smooth,  heavy 
powder  of  a  lustreless,  blackish-gray  hue.  It  is,  of 
course,  insoluble  in  neutral  fluids,  such  as  water,  alcohol, 
or  glycerin,  but  it  dissolves,  with  effervescence  of  hydro- 
gen, in  dilute  acids,  b_v  entering  into  .saline  combination 
therewith.  Its  medicinal  activity  is  determined  by  this 
reaction,  the  acids  of  the  ga.stric  juice  acting  as  solvents. 
Reduced  ir(.)n  should  be  kept,  well  dried,  in  a  tightly 
stoppered  bottle,  in  order  to  prevent  oxidation,  a  reaction 
to  which  the  preparation  is  very  prone.  Purity  is  impor- 
tant, since  impure  specimens  give  rise  to  eructations  of 
disagreeable  gas  after  taking.  A  good  sample  is  a  gray- 
black,  and  not  deej)  black,  and  on  treatment  with  dilute 
sulphuric  acid,  warmed,  dissolves  wholly,  and  the  hydro- 
gen gas  evolved  is  nearly  without  odor.  Black  siiecimens, 
effervescing  but  sliglitly  with  dilute  acids,  are  spurious. 

The  (lose  of  reduced  iron  ranges  from  0.20  to  0.40  gm. 
(gr.  iij.  to  vi.),  given  three  times  a  day.  Being  tasteless, 
the  preparation  may  be  given,  even  to  children,  in  pow- 
der, or  it  may  be  ordered  in  pill,  or,  convenient  for  chil- 
dren, in  chocolate  lozenge.  The  administration  should 
be  at  or  about  meal-times,  so  as  to  secure  the  prerequisite 
of  presence  of  acid  gastric  juice :  and  if  digestion  be  slug- 
gish, it  is  well  even  to  add  an  acid,  for  which  purpose 
the  innocent  acid  of  lemonade  is  perfectly  efficient. 

Ferrous  Carbonate:  FeCOa. 

Ferrous  carbonate,  also  insoluble,  closely  resembles 
reduced  iron  in  combining  perfect  blandness  with  effi- 
ciency. But  since  the  salt  undergoes  rapid  spontaneous 
decomposition,  it  is  available  for  pre.scribing  only  in  cer- 
tain pharmaceutical  preparations  wherein  decomposition 
is  prevented  by  the  presence  of  sugar.  These  prepara- 
tions, in  the  United  States  Pharmacopceia,  are  as  follows: 

Ferri  Carhonas  Sacrharatus.  Saccharated  Ferrous  Car- 
bonate. A  solution  of  ferrous  sulphate  is  added  to  one 
of  acid  sodium  carbonate :  ferrous  carbonate  forms  as  a 
pale,  bluish-white  precipitate,  which  is  collected,  washed, 
drained,  and,  while  still  moist,  mixed  with  sugar.  Then 
the  mixture  is  dried  over  a  water-bath,  and  tlie  product 
is  pulverized.  Such  powder  is  to  be  kept  in  small  bulk. 
in  tightly  stoppered  bol  ties.  Saccharated  carbonate  of 
iron  thus  made  is  a  didl,  greenish-gray  powder  of  a  sac- 
charine and  faintly  ferruginous  taste"  It  is  neutral  in 
reaction;  in  water  only  the  sugar  of  its  composition  dis- 
solves, but  in  dilute  acids  the'entire  powder  disappears 
by  chemical  conversion  of  the  iron  salt,  the  reaction  at- 
tended by  copious  evolution  of  carbon  dioxide.  The 
dose  is  from  0.30  to  3  gm.  (gr.  v.  to  xxx.),  three  times  a 
day,  given  in  powder  or  pill.  But  if  the  pill  form  be 
desired,  the  following  official  preparations  are  better: 

Massa  Ferri  Carhonatis,  JIass  of  Ferrous  Carbonate, 
known  also  as  Vallet's  mass,  or  Vallet's  ferruginous  pills 
Ferrous  carbonate  is  precipitated  as  in  making  the  fore- 
going preparation,  but  now  from  a  syrupy  instead  of 


from  a  simple  aqueous  solution  of  ferrous  sulphate,  and 
syrup  instead  of  plain  water  is  used  for  the  washings. 
The  protective  influence  of  sugar  is  thus  utilized  from 
the  start,  with  the  result  of  securing  a  quite  perfect  pres- 
ervation of  the  ferrous  salt.  After"collection,  the  precip- 
itate of  the  carbonate  is  incorporated  with  honey  and 
sugar,  and  the  mixture  evaporated  to  a  certain  weight. 
A  greenish-black,  soft,  pilular  mass  results.  The  inas.s 
contains  about  half  its  weight  of  the  iron  salt,  and  may 
be  given  in  doses,  thrice  daily,  of  from  0.20  to  0.80  gm. 
(gr.  iij.  to  v.),  of  course  in  pill. 

Pilulie  Ferri  Carhomitis,  Pills  of  Ferrous  Carbonate, 
"Ferruginous Pills,"  "Chalybeate  Pills,"  "Blaud's  Pills." 
These  pills  are  an  imitation  of  the  famous  French 
"  Blaud's  ferruginous  pills,"  and  are  compounded  of  fer- 
rous sulphate,  potassium  carbonate,  sugar,  tragacanth, 
and  marshmallow,  made  into  pilular  consistence  with  a 
few  drops  of  glycerin  and  ^^•ater.  The  usual  double  de- 
composition occurs  between  the  ferrous  sulphate  aud  the 
alkaline  carbonate,  with  the  production  of  ferrous  carbo- 
nate. The  pills  should  be  made  freshly  when  wanted, 
and  from  two  to  six  may  be  given  at  a  dose. 

Ferrous  carbonate  is  the  salt  of  iron  present  in  the  fol- 
lowing preparation  of  the  United  States  Pharmacopffiia, 
designed  to  afford  the  association  of  iron  with  myrrh  for 
prescription  to  women,  when  ana?mia  is  complicated  with 
menstrual  debility  or  an  hysterical  tendency: 

Mistura  Ferri  Compos^ita.  Compound  Iron  Jlixlure, 
"Griffith's  Mixture."  In  this  mixture,  rose-water,  fla- 
vored with  spirit  of  lavender,  and  charged  with  the  nec- 
essary sugar,  holds  in  suspension  myrrh  and  ferrous 
carbonate,  the  latter  precipitated  by  mixture  of  ferrous 
sulphate  and  potassium  carbonate.  'The  mixture,  despite 
the  sugar  present,  does  not  keeji  well,  and  should  be  made 
fresh  on  prescription.  From  30  to  60  gm.  (fl.  |  i.  to  ij.) 
may  be  given  three  times  a  day. 

Lastly,  ferrous  carbonate  is  the  condition  in  which  iron 
exists  ordinarily  in  chalybeate  waters,  the  salt  being 
held  in  solution  by-  the"  excess  of  carbonic  acid  with 
wliich  the  waters  are  charged.  The  rust-colored  deposit 
which  these  waters  yield  is  due  to  the  ferric  hydroxide 
resulting  from  the  usual  spontaneous  dccompo"sition  of 
the  carbonate. 

Ferrous  Lactate :  Fe(C3H503),.3H;0. 

Ferrous  lactate  was  proposed  as  a  medicine  from  theo- 
retical considerations.  On  the  assumption  that  many 
chalybeates  become  lactates  in  the  stomach  through  the 
action  of  lactic  acid  in  the  gastric  juice,  it  was  thought 
that  the  lactate  itself  would  prove  exceptionally  easy  and 
quick  of  absorption.  Clinical  experience,  however,  fails 
to  show  any  decided  superiority  of  the  salt.  Ferrous 
lactate  is  official  iu  the  United  States  Pharmacopoeia  under 
the  title  Ferri  Lactas.  Ferrous  Lactate,  and  presents  itself 
in  dingy-green  crystalline  grains  or  crusts,  spai'ingly 
soluble  only  in  cofd  water  (in  forty  parts  at  15°  C).  It 
is  a  fairly  good  chalybeate,  but  is  a  trifle  irritant  as  com- 
pared with  reduced  iron  or  the  carbonate.  It  mav  be 
given  in  doses  of  from  0.13  to  0.20  gm.  (gr.  ij.  to  iij.)  in 
pill  or  mixture. 

Ferrous  lactate  is  the  salt  of  iron  used  in  preparing 
tlie  United  States  Pharmacopceia  official  syrup  entitled 
Syrupus  Hypophosphitum  cum  Ferro,  Syrup  o'f  Hvpophos- 
phites  with  Iron.  This  jjreparation  is  sinijily  the  syrup 
of  hypophosphites  (see  Hypophosphites),  liolding  on"e  per 
cent.,  each,  of  ferrous  lactate  and  potassium  citrate  in 
solution.  The  lactate  is  selected  for  this  application  solel)' 
for  the  chemical  reason  that  it  does  not  form  a  precipitate 
with  the  hypophosphites.  The  syrup  may  be  given  in 
teaspoonful  doses  three  times  daily.  It  should  lie  made 
fresh  when  wanted. 

Ferrous  Sulphate:  FeS0j.7H»0. 

Ferrous  sulphate  is  the  salt  so  well  known  aB  greeen  rit- 
riol,  and  also  in  the  impure  state  as  copperas.  Medicin- 
ally, it  is  of  triple  interest,  being  efficient  as  a  chalybeate, 
an  astringent,  aud  a  disinfectant.     The  stilt  can  "be  ob- 
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tained  in  the  condition  of  large  crystals,  crystalline 
grains,  and  in  the  powder  that  results  from  depriving  the 
crystals,  bv  efflorescence  and  heat,  of  the  greater  part 
(six  molecules)  of  their  -water  of  crystallization.  All 
three  conditions  are  official  in  the  United  States  Pharma- 
copeia, the  crystalline  being  entitled  Fervi  Sulphas.  Fer- 
ous  Sulphate ;"  the  granular,  Fei-ri  SulpJiKS  GraindatiLs, 
Granulated  Ferrous'Sulphate;  and  the  powder  of  efflor- 
escence. Fell'!.  ,Sidph((s  Exuccatiis,  Dried  Ferrous  Sul- 
phate. The  official  crystals  represent  a  pure  form  of  the 
article,  such  as  alone  should  be  used  if  intended  for  inter- 
nal giving.  The  crystals  are  large  monoclinic  prisms 
of  a  pale  bhnsh-green  color,  and  effloresce  slowly  on 
exposure.  The  crystalline  grains— the;  "granulated  sul- 
phate" of  the  United  States 'Pharmacopoeia — result  from 
pouring  a  solution  of  ferrous  sulphate  slowly,  with  con- 
.stant  sftrring,  into  alcohol.  The  salt  then,  being  insolu- 
ble in  alcohol,  separates  in  a  crystalline  powder,  which 
jiowder  is  of  the  same  tint  as  the  ordinary  crystals,  and 
also  effloresces  in  dry  air.  The  third,  the  "dried  "  form, 
is  obtained  l)y  heating  the  previously  effloresced  salt  so 
long  as  it  yields  water  of  crystallization,  and  then  pul- 
verizing, 'it  is  a  tine,  grayish-white  powder,  of  which  a 
little  over  three  parts  are  the  equivalent  in  chalybeate 
value  of  live  of  tlie  crystals. 

Ferrous  sulphate  inall  its  forms  dissolves  in  water,  the 
two  varieties  of  crystals  fully  and  freely,  the  effloresced 
powder  more  slowly  and  with  a  small  i-esidue.  In  alco- 
hol it  is  insoluble.  'Tlie  salt,  although  not  truly  styptic, 
is  strongly  astringent  and  is  capable,  in  overdose,  of  pro- 
ducing irritant  jjoisoning.  Jledicinally  it  can  be  used  as 
a  chalybeate,  and  is  imi)ortant  in  being  the  only  decid- 
edly astringent  chalybeate  that  can  conveniently  be 
given  in  pill  form.  When  ]ireseribed  internally,  tliere- 
fore.  it  is  commonly  in  such  form,  and  for  this  the  dried 
sulphate  should  invariably  be  selected,  since  the  crystals, 
by  efflorescence,  would  tend  to  disintegrate  a  pill  mass. 
The  dose  is  from  0.0.5  to  0.10  gm.  (about  gr.  i.  to  ij.), 
three  times  a  day.  If  ordered  in  solution  (in  which  con- 
dition, however,  ferrous  sulphate  presents  no  particular 
reason  for  selection),  one  of  the  crystalline  forms  ,should 
l)e  prescribed,  and  care  should  be  taken  to  a^'oid  in  the 
solution  any  of  the  many  chemical  incompatibles  of  the 
.salt.  These  arc  catalogued  as  the  alkalies  an<l  their  car- 
bonates, soaps,  lime  water,  calcic  and  basic  chlorides, 
sodium  borate  and  phosphate,  silver  nitrate,  and  lead 
acetate  and  subacetate. 

If,  furthermore,  the  iron  sulphate  contain  an_v  of  the 
hydro.xide,  as  it  is  very  apt  to  do,  anything  charged  with 
tannic  or  gallic  acid,  as  are  many  vegetable  infusions, 
will  make  ink  on  admixture.  This  reaction,  however, 
can  be  jirevented  b}'  the  siddition  of  a  small  quantity  of 
any  of  the  pharmacopieial  dilute  mineral  acids — an  addi- 
tion rarely  obiectionable  under  the  circumstances  in 
which  the  chalybeate  is  likely  to  be  prescribed.  Ten 
drops  of  diluted  sulphuric  acid  to  a  100  c.c.  bottleful 
(about  four  llnidouMces)  of  a  half-per-cent.  solution  of 
ferrous  sulphate  and  tannic  acid  has  been  found  compe- 
tent to  prevent  the  usual  precipitation. 

Ferrous  sulphate  can  be  used  locally  for  the  usual  pur- 
poses of  the  mineral  astringents,  but  is  rareh'  so  em- 
])Ioyed,  since  it  presents  no  advantage  over  the  time- 
liouored  salts  of  silver,  copper,  zinc,  etc.  If  used,  it  is  to 
be  apjilied  in  solution,  whereof  the  strength  will  range 
from  oue-lifth  jx-r  cent,  to  about  two  per  cent.,  accord- 
ing to  the  sensitiveness  of  the  jjart;  or  it  may  be  made 
into  ointment  of  from  one  per  cent,  to  three  per  cent,  in 
strength. 

Thirdly,  ferrous  sulphate  has  an  old-time  reputation  as 
a  so-called  "disinfectant."  Recent  exact  experiments 
have  shown  that  the  salt  may  fail  utterly  as  a  germicide, 
allliough  capable,  in  0..'j-])er-cent.  solution,  lo  inhibit 
temporarily  the  vita)  activity  of  certain  niicrozymes. 
Limitations  in  tlie  employment  are  that  the  salt,  not  be- 
ing volatile,  is  useless  for  aerial  disinfection,  and  that, 
because  of  its  staining,  it  must  not  be  employed  to  treat 
textile  fabrics,  floors,  or  walls.  But  for  bed-pans,  close 
istools,  sinks,  drains,  cesspools,  i)rivies,  etc.,  ferrous  sul- 
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phate  is  unobjectionable,  and  has  the  positive  advantages 
of  being  cheajj  and  odorless.  For  application,  the  \'ery 
cheap  commercial  copperas  answers  just  as  well  as  the 
pure  pharniacopffiial  salt.  A  handful  of  the  crystals  may 
be  put  into  a  bed-jjan  or  close  stool  that  is  to  receive 
offensive  or  contagious  discharges,  or,  where  a  solution 
is  more  convenient,  this  may  be  made  of  about  fifteen 
per  cent,  strength,  and  should  lie  used  liberally.  "When 
large  quantities  are  wanted,  a  convenient  plan  is  to  sus- 
pend a  basket  holding  about  sixty  jjounds  of  copperas 
in  a  barrel  of  water,  frcnn  which  barrel  the  S(jlution  is 
dipped  out  as  wanted. 

Lastly,  concerning  ferrous  sulphate,  it  is  the  iron  salt 
present  in  the  official  preparation  of  the  United  States 
Pharmacopoeia  entitled  Piltihe  Aloes  et  Fen-i.  Pills  of 
Aloes  and  Iron.  (This  ])reparation,  being  rather  one  of 
aloes  than  of  iron,  has  been  discussed  under  Aloes,  which 
see.) 

Ferrous  Iodide :  Felo. 

In  the  medicinal  virtues  of  ferrous  iodide,  the  iodine, 
because  of  its  small  actual  quantity  in  allowable  doses  of       \ 
the  compound,  plays  a  very  subordinate  part.     The  .salt       : 
is  therefore  essentially  a  chalybeate,  with  but  a  dash,  so       ' 
to  speak,  of  iodine  virtues.     Ferrous  iodide  is  irritant,        I 
without  being  astringent,  and  is  somewlmt "remarkable 
for  a  tendency  to  relax  rather  than  to  constipate  the  bow-       , 
els.     It  is  sometimes  also  diuretic.     As  a  cludybeate  it  is 
efficient,  and  is  most  commonly  selected  in  cases  in  Avhich 
the  action  of  iodine  is  desired  along  with  that  of  iron — 
this  rather  on  theoretical  grounds.     Chemically,  ferrous 
iodide,  like  the  carbonate,  is  hopelessly  unstable,  so  that       ■ 
the  prescriber  is  again  restricted  to  special  pharmaceu- 
tical forms  for  the  administration.     These  in  the  United      < 
States  Pharmacopa'ia  are  as  follows:  j 

Ferri    lodidum     Saerharatum,    Saccliarated     Ferrous      i 
Iodide.    Iron  wire  and  iodine  are  brought  together  in  the      i 
presence  of  water;  direct  union  of  the  elements  results,       | 
and  the  ferrous  ioditle  dissolves  as  it  forms  in  the  water.       i 
After  the  reaction  is  complete  the  solution  is  filtered  into      ' 
a  vessel  holding  an  appropriate  quantity  of  sugar  of  milk,       \ 
The  whole  is  then  evaporated  to  dryness,  mixed  ■with  an      i 
additional  portion  of  sugar  of  milk,  to  which  also  a  little 
reduced  iron  is  added,  and  the  final  product  pulverized. 
The  preparation  is  then  to  be  put  at  once  into  small,  well- 
dried  bottles,  tightly  stopjiered,  and  is  to  be  kept  in  a 
coo!  and  dark  jdace.     This  saccliarated  iodide  is  a  gray- 
ish powdei',  very  hygroscopic,  because  of  a  strong  deli- 
quescent tendenc.y  of  ferrous  iodide,  is  of  a  sweetish  fer- 
ruginous taste,  and  is  wholly  soluble  in  water  (in  seven 
parts  at  1.5°  C).     It  is  only  partially  .soluble  in  alcohol. 
It  contains  twenty  per  cent,  of  ferrous  iodide,  and  may 
be  administered  in  doses,  thrice  daily,  of  from  0.13  to 
0.30  gm.  (gr.  ij.  to  v.). 

Si/rupiis  Ferri  Jodidi,  Syrup  of  Ferrous  Iodide.  Fer- 
rous iodide  is  formed  in  solution  exactly  as  in  the  forego- 
ing instance,  and  the  solution,  with  proper  manipulations 
of  heating  and  filtering,  is  mixed  with  s_vrup,  of  the  pro]!- 
er  quantity  to  make  the  jiroduct  contain  ten  per  cent 
of  ferrous  iodide.  When  freshly  made  this  syrup  is  of  a 
clear,  pale-green  color,  is  odorless,  and  of  a  combineil 
sweet  and  harshly  ferruginous  taste.  Despite  the  sugar 
of  its  composition,  it  is  very  prone  to  change,  in  which 
case  the  color  passes  from  green  to  yellow,  or  even 
brown.  This  change  occurs  mainlj-  through  exposure  t" 
the  oxygen  of  the  atmosphere,  the  iodide  being  in  ]iart 
decomposed,  the  iron  suffering  oxidation,  and  the  iodine 
being  set  free.  To  prevent  change  the  syrup  should  be 
kept  in  small  vials,  well  stoppered,  fully  filled,  and  ex 
posed  to  diffused  daylight.  If  discoloration  have  taken 
place,  the  original  clearness  and  color  can  be  reproduced 
by  treating  the  syrup  with  sodium  hyposulphite.  A 
four-per-cent.  solution  of  this  salt  in  water  is  made,  of 
which  1  c.c.  (lU  XV.)  may  be  added  to  half  a  litre  (one 
pint)  of  discolored  syrup.  If  the  discoloration  have  pro- 
ceeded toadistinct  brown,  thedoseof  hyposulphite  solu- 
tion must  be  increased.    Syrup  of  ferrous  iodide  is  a  very 
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frequent!}-  used  and  tliorouglily  efficient  cbal.ybeate.  It 
IS  yiven  in  doses,  thrice  daily,  of  from  0,50  to  3  gm. 
(about  from  ill  vi,  to  x.w.),  wliieli  doses,  because  of  tlie 
■extreme  chemical  vulnerability  of  the  preparation,  should 
never  be  made  constituent  to  a  composite  prescription, 
but  always  given  alone,  simply  well  diluted  with  water, 
and  even  this  dilution  done  only  at  the  time  of  adminis- 
tration. The  medicine,  furthermore,  being  verj'  liable  to 
attack  the  teeth,  should  be  taken  through  a  glass  tube 
and  <^^he  mouth  well  rinsed  after  each  dose, 

Piltih^  Ferri  ludidi.  Pills  of  Ferrous  Iodide.  Iodine 
.and  reduced  iron,  the  latter  in  slight  excess,  are  made  to 
react  in  presence  of  water,  until  all  the  iodine  is  converted 
into  iodide.  Then  certain  proportions  of  licorice,  sugar, 
extract  of  licorice,  and  gum  arable  are  added,  and'the 
nii.<;ture  is  evaporated  to  pilular  consistence.  The  mass  is 
then  cut  up  into  pills,  and  the  individual  pills  are  coated 
with  balsam  of  tolu  dissolved  in  a  little  ether,  to  protect 
them  from  the  action  of  the  atmosphere.  These  pills  are 
in  imitation  of  the  so-called  Bhincard's  pills,  and  are  an 
i-fficient  representative  of  the  virtues  of  ferrous  iodide. 
Each  pill  contains  about  0.06.5  gm.  (gr.  i.)  of  ferrous 
iodide,  and  0.012  gm.  (gr.  ^-)  of  reduced  iron,  and  from 
one  to  two  pills  constitute  a  dose. 

Ferric  Hydroxide  ("Hydrated  Oxide");  Fea(OH)i. 

Ferric  hydroxide  is  pecidiar  among  the  medicinal  ferric 
•compounds  in  being  insoluble  in  water.  Furthermore,  it 
seems  to  resist  obstinately  the  solvent  powers  of  the  ali- 
mentary juices,  for  when  taken  internally,  even  in  quite 
large  quantities,  in  anaemia,  it  produces  verv  little  effect. 
Locally,  as  might  be  inferred,  it  is  absolutely  bland. 
Because  of  its  feebleness,  the  hydroxide  is  practially  use- 
less as  a  chalybeate,  and  its  medicinal  value  is  solely 
because  of  a  peculiar  chemical  reaction  it  affords  with 
arsenical  comjjouuds,  whereby  it  becomes  a  possible 
chemical  antidote  in  poisoning  by  arsenicals.  The  reac- 
tion is  that  ferric  hydroxide,  wlien  freshly  made  and  still 
moist,  attacks  arsenical  compounds  in  soliition,  and  forms 
out  of  them  a  ferrous  arsenate  which  is  insoluble,  and 
therefore  inert.  So  long  as  the  arsenical  is  in  solid  con- 
•  dition  there  is  no  reaction,  but  as  fast  as  solution  takes 
place  the  hydroxide,  if  upon  the  ground,  attacks  the 
■dissolved  compound,  as  described.  For  the  reaction  in 
full,  the  estimate  is  that  twelve  parts  of  antidote  are 
needed  for  each  part  of  poison ;  but  since  the  hydroxide 
is  harmless,  the  practice  is  to  give  it  freely  and  fre- 
quently so  long  as  the  symptoms  of  poisoning"  persist. 

Ferric  hydroxide  is  easily  obtainable  by  treating  with 
an  alkali  a  solution  of  a  ferric  salt.  The" salt  is  tlecom- 
posed,  its  acid  radical  going  over  to  the  alkali,  and  its 
basic  precipitating  as  ferric  hydroxide.  The  precipitate 
thus  occurring  is  brick-red,  pulpy,  tasteless,  and  per- 
fectly bland.  Washed  and  mixed  with  the  proper  amount 
■of  water,  it  forms  a  magma,  in  which  condition  it  is  given 
in  teaspoouful  doses  every  five  minutes,  in  applic'ation 
as  antidote  to  arsenic.  Two  formida;  for  procuring  the 
hydroxide  are  authorized  bv  the  United  States  Pluuina- 
copceia,  and  since  the  physician  may  need  himself  to  pre- 
pare the  antidote,  the  formula;  are  here  reproduced  in 
full: 

Ferri  O.ridum  Ilyd.ratum,  Ferric  Hvdrate.  "Solution 
of  ferric  sulphate,  100  c.c.  ;  ammonia  water,  110  c.c. : 
water,  a  sutticient  quantity.  To  the  ammonia  water, 
previously  diluted  with  3.50  c.c.  of  cold  water,  add,  im- 
der  constant  stirring,  the  solution  of  ferric  sulphate,  pre- 
viously diluted  with  1,000  c.c.  of  cold  water.  As  soon  as 
the  precipitate  has  subsided,  draw  off  the  clear  liquid  by 
means  of  a  siphon,  then  mix  the  precipitate  intimately 
with  about  1,000  c.c.  of  cold  water,  again  draw  oft'  the 
clear  liquid  after  subsidence  of  the  precipitate,  and  repeat 
this  operation  until  a  portion  of  the  decanted  liquid  gives 
not  more  than  a  slight  cloudiness  with  barium  chloride 
test  solution.*  Finally,  transfer  the  precipitate  to  a  wet 
muslin  strainer,  and,  after  it  has  drained,  mix  it  with 
■sufficient  cold  water  to  make  the  mixture  weigh  250  gm. 

*  An  aqueous  solution  ol  the  salt,  13.2  per  cent,  in  strengtU. 
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"  \y  hen  ferric  hydrate  is  to  be  made  in  haste,  for  use 
as  an  antidote,  the  washing  may  be  ])erformed  more 
quickly,  though  less  perfectly,  by  transferring  the  pre- 
cipitate at  once  to  a  wet  mus"liu  "strainer,  pressing  forci- 
bly with  the  hands,  until  no  more  liquid  passes,  and  then 
adding  enough  water  to  mtike  the  whole  weigh  about  2.50 
gm.  Note.— The  ingredients  for  preparing  ferric  hy- 
drate as  an  antidote  should  alwa\-s  be  kept  on  hand  "in 
bottles  containing,  respectively,  200  c.c.  of  the  solution 
of  ferric  sulphate,  and  220  c.c.  of  ammonia  water"  (U. 
S.  P.). 

The  objection  to  this  process  is  the  time  consumed  in 
the  washing  and  straining,  and  accordinglv  the  following 
preparation  is  offered,  in  which  the  hydroxide  is  precipi- 
tated by  magnesia  instead  of  ammonia,  and  the  excess  of 
magnesia  and  the  magnesium  sulphate  resulting  from  the 
reaction  with  the  iron  sulphate  are  permitted  \o  remain, 
since  they  are  harmless.  Accordingly  the  preparation  is 
ready  for  use  at  once  : 

Ferri  O.iidum  Hydratiim  cum  Magnesia,  Ferric  Hy- 
drate with  ilagnesia.  "Solution  of  ferric  sulphate,  50 
c.c. ;  magnesia,  10  gm. :  wafer,  a  sufficient  quantity. 
Mix  the  solution  of  ferric  sulphate  with  100  c.c.  of  w"a- 
ter,  and  keep  the  liquid  in  a  large,  well-stoppered  bottle. 
Rub  the  magnesia  with  cold  water  to  a  smooth  and  thin 
mixture,  transfer,  this  to  a  bottle  capable  of  holding 
about  1,000  c.c,  and  fill  it  with  water  to  about  three- 
fourths  of  its  capacity.  When  the  preparation  is  wanted 
for  use,  shake  the  magnesia  mixture  to  a  homogeneous 
thin  magma,  gradually  add  to  it  the  iron  solution,  and 
shake  them  together  until  a  uniform,  smooth  mixture 
results.  Note.— The  diluted  solution  of  ferric  sulidiate, 
and  the  mixture  of  magnesia  with  water,  should  always 
be  kept  on  hand,  ready  for  immediate  use"  (U.  S.  P.).  " 

Ferric  hydroxide,  dried,  is  the  compound  of  iiou  con- 
tained in  the  two  following  official  preparations  of  the 
United  States  Pharmacopccia: 

Trochisci  Ferri,  Troches  of  Iron.  These  are  com- 
pounded of  ferric  hydroxide,  dried  by  heat;  vanilla,  su- 
gar, and  mucilage  of  tragacanth.  "Each  lozenge  con- 
tains 0.30  gin.  (gr.  v.)  of  dried  hydroxide. 

Empliistrum  Ferri,  Iron  Plaste"r.  This  plaster  contains 
nine  per  cent,  of  dried  ferric  hydroxide  in  admixture 
with  lead  plaster,  olive  oil,  and  IJurgundy  pitch.  It  is 
commonly  known  as  sirengtiicidnrj  plaster,  but,  of  course, 
any  specific  virtues  due  to  the  iron  ai-e  imaginary. 

Of  the  next  following  salts  of  iron,  the  acetate  and  the 
various  citrates,  tartrates,  and  phosphates  have  so  numy 
features  in  common  as  to  constitute  a  distinct  subclass. 
These  salts  are  all  soluble  in  water,  bland  in  action,  and 
of  little  taste;  thej' decompo.se  spontaneously  in  aqueous 
solution,  and,  obtained  in  solid  form  by  evaporation  of 
such  solution,  present  the  appearance  of  thin,  shining 
scales,  looking  like  broken  bits  of  thin,  colored  gelatin. 
They  are  valuable,  medicinally,  a-s  affording  bland" clialv- 
beates  whose  solubility  and  freedom  from  taste  euab'le 
them  to  be  given  without  objection  in  fluid  form.  They 
are  common  as  the  iron  basis  of  many  fancy  fluid  phar- 
maceutical preparations.  They  should  be  "kept  in  well- 
stoppered  bottles,  protected  fro"m  light. 

Ferric  AceteUe :  Fe2(C2H302)e. 

Since  acetic  acid  is  a  pretty  sharp  acid,  ferric  acetate 
has  a  sharp  quality,  and,  accordingly,  is  not  so  purely 
bland  as  are  the  citrates  and  tartrates!  It  is  an  excellent 
chalybeate  of  its  type,  and  is  official  in  the  United  States 
Pharmacopoeia,  not  in  solid  form,  but  in  the  two  follow- 
ing pharmaceutical  pre jxirat ions  only: 

Liquor  Ferri  Acetatis.  Solution  of  Ferric  Acetate.  "  An 
aqueous  solution  of  ferric  acetate,  containing  about  thirty- 
one  per  cent,  of  the  anhydrous  salt"  (U.  S.  P.).  It  "is 
made  by  saturating  glacial  acetic  acid  with  freshly  pre- 
cipitated ferric  hydroxide,  and  bringing  the  solution  to 
standard  strength  by  the  addition  of  water.  Like  most 
of  the  solutions  of  the  present  series  of  compounds,  tliis 
preparation  is  a  deep  reddish-brown  fluid  of  milil  feri-u- 
ginous  flavor  only.     It  may  be  given  as  a  medicine  in 
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doses  of  from  0.12  to  0.65  gm,  (ni,  ij.  to  x.),  diluted  with 
at  Iciist  an  equal  bulk  of  aqueous  or  syrupy  vehicle.  It 
slio\ild  be  kept  in  well-stoppered  bottles  and  iu  a  cool 
place  away  from  light. 

Liquor  Ferri  et  Ammonii  AcHatis.  Solution  of  Iron  and 
Ammonium  Acetate,  Basham's  Mixture.  This  solution 
is  an  elegant  elixir,  containing  a  weak  charge  of  iron  in 
condition  of  acetate.  It  is  compounded  of  tincture  of 
chloride  of  iron  (two  per  cent.),  diluted  acetic  acid,  solu- 
tion of  ammonium  acetate,  aromatic  elixir,  glycerin,  and 
water.  By  reaction  the  iron  becomes  the  acetate,  and 
part  of  the  ammonium  acetate  becomes  ammonium  chlo- 
ride, but  the  greater  jiart  of  the  ammonium  salt  remains 
unchanged.  The  preparation  is  a  beautifully  clear,  red- 
dish solution  of  agreeable  elixir  taste,  with  scarcely  a 
trace  of  ferruginovis  tlavor.  For  its  strength  it  is  effi- 
cient, and  may  be  given  in  doses  of  a  tablespooontul 
three  or  four  times  a  day.  It  decomposes  spontaneously 
on  keeping  for  any  length  of  time,  and  accordingly 
should  be  freshly  made,  when  wanted. 

Ferric  Citrate:  Fe^lCcHsOO^.eHjO. 

Normal  ferric  citrate  is  peculiar,  among  the  group 
under  consideration,  in  that  it  dissolves  quite  slowly, 
although  fully,  in  cold  water,  and  when  once  in  solution 
is  comparatively  stable.  Because  of  slow  solubility  it  is 
peculiarly  fitted  for  prescription  in  pill.  The  salt  is  oth- 
cial  as  follows: 

Liqnnr  Ferri  Cilrntis.  Solution  of  Ferric  Citrate.  "  An 
aqueous  solution  of  ferric  citrate,  corresponding  to  about 
7.5  per  cent,  of  metallic  iron"  (U.  S.  P.).  Fresh  and 
moist  ferric  h_ydroxide  is  mixed  with  citric  acid,  and  the 
mixture  heated,  with  stirring,  until  a  solution  results. 
Such  solution  is  then  evaporated  at  a  gentle  heat  until 
reduced  to  standard  strength.  In  this  procedure  feri-ic 
citrate  forms  by  direct  imion  of  the  radicals,  and  dissolves 
in  the  water  entangled  in  the  magma  of  the  hj'droxide. 
This  solution  may  be  used  medicinally,  given  in  doses  of 
about  0.65  gm.  (tij,  x.),  corresponding  verj'  nearly  to  0.33 
gm.  (gr.  V.)  of  the  scaled  preparation  next  to  be  described, 
but  its  essential  purpose  is  to  afford  this  same  prepara- 
tion, as  follows: 

Ferri  Citras,  Ferric  Citrate.  The  above  solution  is 
evaporated,  at  a  temperature  not  exceeding  60'  C.  (140° 
P.),  to  the  consistence  of  syrup,  and  the  syrupy  fluid  is 
then  spread  upon  plates  of  glass  and  allowed  to  dry.  A 
film  of  solid  matter  results,  which  breaks  up  into  trans- 
parent garnet-red  "scales,"  constituting  the  preparation 
in  question.  Such  scales  have  the  properties  of  fenic 
citrate  as  already  described,  and  may  be  given  in  doses, 
three  times  daily,  of  0.30  gm.  (about  gr.  v.),  being  spe- 
cially selected  for  administration  in  pill. 

Ferri  et  Qiiirdnce  Citrus,  Iron  and  Quinine  Citrate. 
The  above  scaled  preparation  and  quinine — the  alkaloid, 
dried  till  it  ceases  to  lose  weight — in  the  proportion  of 
eighty-tive  of  the  former  to  twelve  of  the  lattei',  are  dis- 
solved together  in  water,  with  the  addition  of  a  little  free 
citric  acid,  and  the  solution  is  then  evaporated  for  the 
yielding  of  scales,  as  described  iu  the  foregoing  example. 
The  product  is  in  transparent,  reddish  or  yellowish- 
brown  scales,  bitter  and  mildly  ferruginous  in  "taste,  and 
dissf>lving,  as  does  the  sim]:ile  citrate,  completely  but 
slowly  in  cold  water.  The  scales  sliould  be  kept  in  the 
dark,  in  wcll-stDjiiiered  bottles.  They  represent  the  in- 
gredients probably  in  .simple  mixture  only.  The  prepa- 
ration affords  a  means  of  giving  a  chalylieatein  conjunc- 
tion with  quinine;  convenient  where  the  indication  fits 
the  one  proportion  between  the  constituents  which  these 
.scales  provide,  but  otherwise  not.  The  dose  averages 
0.30  gm.  (about  gr.  v.),  representing  rather  less  than  0.06 
gm.  (gr.  i.)  of  quinine,  given,  by  natural  selection,  in  pill. 

A  mmonio-fcri-ic  Citrate. 

If  the  official  solution  of  citrate  of  iron  be  charged 
with  one-fourtli  of  its  weight  of  water  of  ammonia,  and 
the  mixture  then  evaporated  in  tlie  usual  manner  (see 


Ferri  Citras,  above),  scales  will  be  obtained  identical  irt 
characteristics  with  the  scales  of  the  citrate  already  de- 
scribed, except  that  they  dissolve  rapidly  instead  of  slowly 
in  cold  water.  Such  scales  are  regarded  as  representing 
a  double  citrate  of  the  two  bases,  but  the  exact  chemical 
constitution,  as  is  the  case  with  all  the  composite  scale 
preparations,  is  difficult  to  determine.  The  preparation 
is  official  as  Ferri  et  Ammonii  Citras,  Citrate  of  Iron  and 
Ammonium,  and  is  medicinally  convenient  as  a  substitute 
for  the  simjile  citrate  when  the  chalybeate  is  desired  in 
solution.  Fharmaceutically,  it  is  the  basis  of  the  fol- 
lowing : 

Vinum  Ferri  Citratis,  Wine  of  Ferric  Citrate.  Four 
per  cent,  of  the  ammonio-citrate  scales  is  dissolved  in  a 
mixture  of  tincture  of  sweet  orange-peel,  syrup,  and 
white  wine.  This  wine  makes  a  weak  chalybeate  elixir, 
to  lie  given  in  doses  of  a  teaspoonful,  representing  about 
0.20  gm.  (gr.  iij.)  of  the  iron  compound. 

Ferri  et  Strychnitue  Citrus,  Iron  and  Strychnine  Citrate. 
Scales  of  the  ammonio-citrate  are  dissolved  in  water,  and 
the  solution  is  mixed  with  a  solution  of  strychnine  cit- 
rate, made  by  adding  strychnine  and  citric  acid  together 
to  water.  From  the  mixed  solution  scales  are  obtained  in 
the  usual  wa_y.  The  composite  scales  thus  derived  are 
indistinguishable  in  apjiearance  and  solubility  from  those 
of  the  plain  ammonio-citrate,  but  declare  themselves  hy 
their  bitter  taste.  They  contain  two  per  cent,  of  the  cit- 
rate of  strychnine,  equivalent  to  one  per  cent,  of  the  alka- 
loid itself.  The  average  dose  is  about  0.30  gm.  (about 
gr.  v.),  representing  0.003  gm.  of  strychnine  (gr.  ^V)' 
given  in  pill,  or,  having  due  regard  to  the  bitterness,  in 
solution. 

The  ammonio-citrate  also  occurs  in  the  following  jirep- 
arations: 

Ferri  et  Qninina'  Citras  Soluhilis,  Soluble  Iron  and  Qui- 
nine Citrate.  This  preparation  is  made  of  the  same  in- 
gredients and  in  the  same  way  as  the  simple  iron  and 
quinine  citrate,  but,  by  the  addition  of  ammonia  water  to 
the  solution  before  evaporation,  the  annuonio-citrate- 
forms,  and  the  restdting  scales  are  rapidly  and  completely 
soluble  in  cold  water.  This  preparation,  accordinglj',  is 
to  be  selected  when  the  double  citrate  is  wanted  in  solu- 
tion instead  of  in  pill.  The  scales  are  of  a  greenish-j'cl- 
low  color. 

Viniim  Ferri  Amarum,  Bitter  Wine  of  Iron.  Tliis. 
wine  is  compounded  of  five  per  cent,  of  the  foregoing 
soluble  iron  and  quinine  citrate,  made  into  an  elixir  with, 
tincture  of  sweet  orange  peel,  syrup,  and  white  wine. 
It  is  given  in  teaspoonful  doses. 

Potassio-ferrie  Tartrate. 

Although  not  selected  for  the  making  of  fancy  prepa- 
rations, the  potassio-tartrate  of  iron  is  a  valuable  chaly- 
beate, being  of  little  taste,  perfectly  bland,  and.  perhaps 
because  of  the  potassium  tartrate  of  its  composition,  less- 
disposed  to  constipate  than  the  average  of  iron  salts. 
The  salt  is  official  under  the  title  of  Ferri  et  Potansii  Tar- 
tras,  Iron  and  Potassium  Tartrate,  as  a  scale  preparation, 
gotten  in  the  usual  way  (see  Ferri  Citras,  above),  from 
a  solution  resulting  from  admixture,  in  water,  of  fresh 
ferric  hjdroxide  and  acid  posfassium  tarti-ate  ("  liitar- 
trate  ").  The  scales  are  garnet-red,  similar  in  appearance 
to  the  scales  of  the  citrate,  and  probably  represent  a  dou- 
ble tartrate  of  the  contained  bases.  The  preparation  is  so- 
bland  that  it  may  be  given  in  comparatively  large  doses, 
ranging  from  0.65  to  2  gm.  (gr.  x.  to  xxx.),  most  natu- 
rally in  solution. 

Ammonio-ferric  Tartrate. 

Ammonio-ferric  tartrate  is  substantially  a  duplicate  of 
the  potassio-tartrate  just  described.  It  occurs  in  scales, 
derived  from  a  solution  wherein  the  salt  is  made  liy  a 
process  analogous  to  the  foregoing.  The  preparation  is 
official  as  Ferri  et  Ammonii  Tartras,  Iron  and  Anuuoniuni 
Tartrate,  and  in  appearance,  solubility,  and  dose  con- 
forms to  the  example  of  the  potassio-tartrate. 
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(Sodio-)  Ferric  Phosphate 

Under  the  title  Ferri  Phosphas  Soluhilis,  Soluble  Ferric 
Phosphate,  the  United  States  Pharmacopa'ia  makes  otfl- 
cial  a  scale  preparation  containing  sodio-ferric  phosphate 
and  obtained  out  of  a  solution  in  which  ferric  citrate  has 
been  decomposed  by  the  addition  of  unetHoresced  sodium 
phosphate.  The  preparation  must  not  be  confounded 
with  a  formerly  official  "phosphate,"  which  consisted  of 
the  slate-colored,  insoluble  ferroso-femc  phosphate  that 
precipitates  from  reaction  of  ferrous  sulphate  and  sodium 
phosphate  in  solution.  The  scales  of  the  present  prepa- 
ration differ  from  those  of  the  citrates  and  tartrates  in 
being  of  a  bright-green  color  instead  of  garnet-red. 
They  are  blanil.  of  little  taste,  and  make  an  excellent 
chalybeate  of  their  kind.  Dose,  from  0.30  to  0.65  gm. 
(about  from  gr.  v.  to  x.),  in  pill  or  solution. 

Compounded  from  these  scales  and  from  quinine, 
strychnine,  and  phosphoric  acid  is  an  official  syrup  enti- 
tled Syrupvs  Ferri,  QuiniiM,  et  Strychnina-  Phospliatvjn. 
Syrup  of  the  Phosphates  of  Iron,  Quinine,  and  Strych- 
nine. The  dose  is  limited,  by  the  presence  of  strychnine, 
to  a  teaspoonful,  which  quantity  contains  about  gr.  i.  of 
the  iron  compound,  gr.  If  of  the  quinine,  and  gr.  j'j  of 
strychnine.  This  syrup  does  not  keep  well,  and  is  at 
best  an  unnecessary  preparation. 

(Sodio-)  Ferric  Pyroplwspliate. 

Under  the  title  of  Ferri  Pyrophosphas  Soluhilis,  Soluble 
Ferric  Pyrophosphate,  a  scale  preparation  is  official  in 
the  United  States  Pharraacopa?ia,  which  is  a  twin  brother 
of  the  "  phosphate  "  described  above,  the  mode  of  prepa- 
ration being  identical,  except  that  sodium  pyrophosphate 
is  substituted  for  the  onlinary  orthophosphate.  The 
present  scales  are  apple-green  in  color,  freely  soluble,  of 
little  taste,  and  perfectly  bhind.  Thej'  constitute,  there- 
fore, a  favorite  form  for  giving  iron.  Chemically,  here, 
as  also  with  the  other  "phosphate,"  the  exact  relation 
between  the  two  acid  and  basic  radicals  represented  in 
the  two  salts  conjoined  in  the  preparation  is  not  known. 
Dose,  from  0.12  to  0.30  gm.  (gr.  ij.  to  v.)  three  times  a 
day,  in  pill  or  solution. 

t'assing  from  the  scale  preparations,  other  ferric  com- 
pounds are  as  follows: 

Ferric  Hypoplwsphite :  FejfHjPOj).. 

The  salt  is  official  as  Fern  Hypophosphis,  Ferric  Hypo- 
phosphite.  It  is  a  grayish-white  powder,  of  little  taste, 
permanent  in  air,  only  sparingly  soluble  in  water,  and 
insoluble  in  alcohol.  It  was  introduced  into  medicine  as 
a  means  of  combining  the  virtues  of  a  hj-pophospliite,  as 
such,  with  those  of  iron.  From  the  point  of  view  of  its 
qualities  as  a  chalybeate,  it  is  mild  in  operation,  but  fee- 
ble in  effect.  Do.se,  from  0.30  to  0.65  gm.  (gr.  v.  to  s.) 
three  times  a  day,  in  powder  or  pill. 

Ferric  Valerianate :  Fe2(C'6H!,02)s. 

This  salt  is  official  as  Ferri  Valerianas.  Ferric  Valeri- 
anate. It  occui's  as  a  tine,  tile-red  powder,  insoluble  in 
cold  water,  decomposed  by  boiling  water,  freely  soluble 
in  alcohol.  It  has  little  taste,  but  smells  faintly  of  vale- 
rianic acid.  It  is  designed  to  yield  the  double  virtues  of 
a  valerianate  and  a  chalybeate,  bnt  so  far  as  the  latter 
purpose  is  concerned  it  is  feeble.  Dose,  from  0.06  to  0.20 
gm.  (gr.  i.  to  iij,). 

The  remainder  of  the  iron  salts,  again,  form  a  natural 
group.  They  are  all  ferric  salts  of  the  stronger  so-called 
mineral  acids,  and  are  characterized  by  free  solubility  in 
water,  and  the  possession  of  inten.sely  strong  astringent, 
or  even,  most  of  them,  styptic,  qualities.  Their  taste 
is  harsh  and  puckery,  with  a  combined,  strong,  inky,  and 
acidulous  flavor — on  the  whole,  very  decidedly  disagree- 
able. With  the  exception  of  the  ammonio-sulphate,  they 
yield  solutions  of  a  color  ranging  from  a  golden-yellow 
to  a  deep  orange  or  reddish-brown.     They  comprise  the 


most  powerful  representatives,  both  of  the  chalybeate 
and  haemostatic  virtues  of  iron,  and  in  overdose  are  capa- 
ble of  producing  irritant  poisoning. 

Ferric  Chloride:   FejC1..12H20, 

Ferric  chloride,  commonly  called  also  sesqiiichh/ride 
and  percldoride,  is  the  most  powerful  known  combined 
chalybeate  and  styptic,  and  has  the  qualities  mentioned 
above  developed  to  the  highest  degree.  It  is  official  as 
follows : 

Ferri  Chloridum,  Ferric  Chloride.  Iron  wire  is  treated 
with  dilute  hydrochloric  acid,  whereby  ferrous  chloride 
forms,  with  effervescence  of  hj-drogen.  The  solution  of 
the  ferrous  salt  is  then  treated  with  additional  hj'drochlo- 
ric  acid,  followed  by  nitric  acid,  by  which  means  the  fer- 
rous is  converted  into  the  ferric  chloride.  The  resulting 
solution,  which  under  the  details  of  the  process  is  hot  and 
concentrated,  becomes  a  crystalline  mass  on  cooling. 
Ferric  chloride,  thus  derived,  is  in  lumps  of  crystalline 
texture,  orange-yellow  in  color,  without  smell,  but  of  a 
harsh,  chalybeate,  and  sour  taste.  It  deliquesces  with 
great  readiness,  dissolves  freely  in  water,  and  is  also  solu- 
ble in  alcohol  and  ether.  The  salt  is  convenient  for  or- 
dering in  solution  for  styptic  purposes ;  it  is  a  powerful 
Init  harsh  hasmostatic.  Applied  to  a  bleeding  part  it 
forms,  with  the  coagulable  elements  of  the  part,  a  reddish, 
slim}',  pultaceous  slough — an  operation  entailing  a  good 
deal  of  irritation.  Because  of  such  irritation,  the  so-called 
subsulphate  of  iron,  which  irritates  much  less,  while  it  is 
hardly  inferior  in  styptic  power,  is  commonly  preferred. 
If  the  chloride  be  used,  and  the  bleeding  area  is  small,  as 
in  the  case  of  hemorrhage  from  a  tootli  socket,  a  concen- 
trated application  may  be  made  by  taking  a  drop  or  two 
of  a  deliquesced  sample,  or  by  mixing  a  small  fragment 
of  the  solid  stuff  into  a  paste  with  a  very  little  water. 
For  more  extended  applications,  solutions  may  be  ordered 
of  strengths  ranging  from  five  to  twenty  per  cent,  or  so. 
Strong  solutions,  even  so  strong  as  fifty  per  cent.,  have 
been  used  to  inject  varicose  aneurisms,  but  in  some  in- 
stances with  fatal  consequences. 

Liquor  Ferri  Chloridi,  Solution  of  Ferric  Chloride. 
This  is  an  original  .solution  wherein  ferric  chloride  is 
formed  exactly  as  described  above.  It  contains  37,8  per 
cent,  of  anh}'drous  salt,  with  some  free  hydrochloric  acid, 
and  is  a  dark-redilish  fluid.  It  may  be  used  as  a  strong 
solution  for  styptic  purposes,  or  in  doses  of  a  few  drops, 
very  largelj'  diluted,  as  a  clialybeate  medicine,  but  its 
essential  purpose  is  to  afford  the  preparation  next  to  be 
described. 

Tinctura  Ferri  Chloridi,  Tincture  of  Feriic  Chloride, 
"Muriated  Tincture  of  Iron."  The  above  solution  of  the 
chloride  is  diluted  with  three  times  its  own  vohnue  of  al- 
cohol, and  the  mixture  is  ordered  to  be  kept  before  dis- 
pensing for  at  least  three  months.  The  object  of  the 
latter  requirement  is  to  afford  time  for  a  slow  reaction 
that  takes  place  between  the  free  hydrochloric  acid  de- 
rived from  the  original  iron  solution  and  the  alcohol, 
whereby  an  ethereal  body  is  formed,  whicli  imjiarts  the 
peculiar  flavor  to  the  tincture,  and  is  commonly  accred- 
ited— perhaps  justly — with  having  something  to  do  with 
the  somewhat  peculiar  effects  of  this  preparation.  Tinc- 
ture of  ferric  chloride  is  a  clear,  yellowish-brown  fluid, 
of  a  rough,  astringent,  acid,  and  ferruginous  taste.  It  is 
decomposed  by  alkalies,  alkaline  earths  and  their  carbo- 
nates, astringent  vegetable  infusions,  and  mucilage  of 
acacia.  In  its  effects  it  is  strong  enough  in  ferric  chloride 
to  bo  locally  styptic,  and,  if  swallowed  in  considerable 
quantity,  to  set  up  irritant  poisoning.  Its  almost  sole 
application  is  as  a  chalybeate  medicine,  in  which  role  it 
is  unsurpassed.  Besides  being  of  avail  in  ansemia  and 
chlorosis,  it  often  shows  marked  power  in  the  individual 
diseases — acute  tonsillitis,  diphtheria,  scarlet  fever,  and 
erysipelas — if  given  Ijoldly  in  full  doses.  Moderate  doses, 
furthermore,  will  often  seem  to  0].)pose,  so  far  as  medi- 
cines can,  the  progress  of  kidne_v  degeneration.  In  pre- 
scribing this  tincture  it  must  be  borne  in  mind  that  it  is 
a  powerful  medicine :    that  even  in   moderate  doses  it 
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tends  to  blacken,  if  not  to  injure,  the  teetli,  to  irritate  tlie 
stomach,  and  constipate  the  bowels,  while  in  large  doses 
it  may  cause,  in  addition,  headache  and  urino-genital  im- 
tation.  Yet  in  the  acute  diseases  mentioned  above,  in 
which  large  doses  are  so  commonly  prescribed,  the  medi- 
cine is  remarkably  well  borne.  The  dose  of  the  tincture 
i-anges  from  ti|,  ij.  to  x.  or  so,  three  times  a  day,  in  anse- 
mia.  to  a  teaspoouful,  or  more  even,  every  hour  or  two, 
in  the  grave  diseases  requiring  full  dosage.  The  medi- 
cine must  be  well  diluted,  at  least  fourfold,  with  water, 
and  the  addition  of  some  glycerin — about  twenty-five 
per  cent,  of  the  potion  as  swallowed — remarkably  dis- 
guises the  harsh,  unpleasant  taste  of  the  draught  without 
affecting  its  efficiency.  The  dose  should  be  sucked 
through  a  glass  tube  and  the  mouth  well  rinsed  after  the 
swallowing,  and  the  administration  should  be  preferably 
a  while  after  meals  rather  than  before.  In  ansemia  good 
results  often  follow  the  giving  of  small  and  copiously 
diluted  doses  of  the  tincture — two  drops  diffused  through 
a  tumblerful  of  water.  And  thus  administered,  the  medi- 
cine is  practically  freed  from  the  objectionable  taste  and 
irritant  action  on  the  stomach  which  often  preclude  its 
use  in  larger  dosage. 

Basic  Ferric  Sulphate:  FejO(SO,)6. 

This  salt  closely  resembles  the  chloride  in  intense  styp- 
tic quality,  yet  differs  from  the  same  in  the  advantageous 
way  of  being  decidedly  less  irritant.  It  is  official  in  the 
United  States  Pharmacopoeia  only  in  an  original  solution, 
as  follows : 

Liquor  Ferri  Subsulphatis,  Solution  of  Ferric  Subsul- 
phate,  "Monsel's  Solution."  Ferrous  sulphate  in  a  fixed 
proportion  is  added  to  a  mixture  in  fixed  proportion  of 
sulphuric  and  nitric  acids,  at  the  boiling  temperature. 
Conversion  of  tlie  ferrous  to  the  ferric  sulphate  results, 
but,  by  virtue  of  the  proportion  of  sulphuric  acid  taken, 
it  is  the  basic  salt  tliat  forms.  After  the  reaction  is  com- 
]dete  the  solution  is  brouglit,  by  the  addition  of  distilled 
Avater,  to  the  standard  strength — a  strength  "correspond- 
ing to  about  13.6  percent,  of  metallic  iron"  (U.  S.  P.). 
Tliis  solution  is  a  deep  ruby -red  fluid,  analogous  in  all 
.ii-eneral  characteristics  to  the  solution  of  the  chloride.  It 
is  especially  intended  and  used  as  a  styptic,  in  which  ca- 
jiacity  it  is  pre-eminent. 

Solution  of  the  subsulphate  may  be  ajiplied  clear  to 
parts  within  reach  ;  ma}'  be  swallowed  in  ten-drop  doses, 
well  diluted,  in  haematemesis,  and  inhaled  in  atomized 
spray,  in  a  two-per-cent.  aqueous  dilution,  in  hiiemopty- 
^^is.  The  solution  is  also,  of  course,  a  possible  chalybeate 
medicine,  but,  having  no  especial  advantage  over  the 
tincture  of  the  chloride,  is  rarely  used  for  its  medical  vir- 
I  ues.  The  dose  would  be  ten  drops  or  so,  largely  diluted. 
This  solution  is  the  one  formerly  known  as  "  solution  of 
persulphate  of  iron";  and  is  dispensed  whenever  such 
.solution  is  prescribed. 

Sormal  Ferric  SulpluUe :  Fe2(SO,)3. 

The  normal  sulphate  differs,  medicinally,  from  the  basic 
only  in  being  more  irritant  in  its  local  effects.  It  is  official 
in  the  United  States  Pharmacopa'ia  for  pharmaceutical 
purposes  only,  and  in  the  following  original  solution; 

Liquor  Ferri  Tersulpliatis,  Solution  of  Ferric  Sulphate. 
This  solution  is  made  in  jirecisely  the  same  manner  as  the 
foregoing,  only  with  such  proportion  of  the  ingredients 
as  to  yield  the  normal  instead  of  the  basic  sulphate.  It 
is  of  a  strength  "corresponding  to  about  eight  per  cent, 
of  metallic  iron  "  (U.  S.  P.).  It  is  important  as  being  the 
preparation  out  of  which  ferric  hydroxide  is  made,  both 
wlicn  this  compoiuid  is  called  for  as  an  antidote  to  arsenic, 
and  also  when  it  is  recjuired  for  the  making  of  the  scale 
preparations  of  iron,  as  aln.'ady  seen.  This  solution  is 
efficient  as  a  chalybeate  and  as  a  luemostatic,  but,  having 
no  advantages  for  such  application,  is  rarely  so  used. 

Ferric  Nitrate :  Pej(N03)a. 

Tliis  salt  is  substantially  an  unnecessary  duplicate  of 
its  congeners  just  considered.     Like  the  ferric  sulphates, 

228 


it  is  official  in  the  United  States  Phannacopceia  only  in 
an  original  solution,  as  follows; 

Liquor  Ferri  Niiratis,  Solution  of  Ferric  Nitrate. 
Fresh  and  moist  ferric  hydroxide  is  treated  with  nitric 
acid,  and  the  resulting  solution  of  ferric  nitrate  is  brought 
to  standard  strength  ("about  6.2  per  cent,  of  the  anhy- 
drous salt ")  by  the  addition  of  distilled  water.  .  The  solu- 
tion is  a  clear,  amber  or  reddish-colored  liquid,  sour  and 
styptic  in  taste.  It  has  been  given  as  a  chalybeate,  in 
doses  of  from  ten  to  twenty-five  drops. 

Ammonio-ferric  Sulphate :  Fe2(NHi)j(S04)4.34H20. 

The  salt  is  official  under  the  title  Ferri  et  Amimnii  Sul- 
phas, Ferric  Ammonium  Sulphate,  "Iron  Alum."  It  has 
the  chemical  structure  and,  physiologically,  the  peculiar 
strong  astringency,  without  excessive  irritation,  of  the 
true  alums.  It  occurs  in  octahedral  crystals  of  a  delicate 
lilac  or  violet  color,  which  dissolve  freely  in  water,  but 
are  insoluble  in  alcohol.  It  is  used  in  strong  .solution,  as 
a  styptic,  or  internally,  as  a  combined  astringent  and 
chalybeate,  in  cases  of  ana;mia  with  passive  discharges. 
Dose,  from  0.30  to  0.65  gm.  (gr.  v.  to  x.)  three  times  a 
da,y. 

Besides  tlie  foregoing  official  jn-eparations  there  are  nu- 
merous others,  not  official  either  because  now  dismissed 
from  the  Pharmacopana  as  obsolete,  or  because  not 
deemed  worthy  of  recognition,  or  because  newly  pro- 
posed. Of  the  first  class,  two  ferrous  salts  were  dis- 
missed in  the  last  (1890)  revision  of  the  United  States 
Pharmacopa'ia,  namely,  ferrous  bromide  and  o.niliite. 
The  bromide  used  to  be  official  in  a  syrup  which  was  sub- 
stantially a  duplicate  in  all  ways  of  the  syrup  of  the 
iodide,  and  the  oxalate  was  official  as  the  salt  itself. 
Ferrous  oxalate  is  a  lemon-yellow  crystalline  powder, 
practically  insoluble  in  water.  It  was  proposed  for 
chalybeate  use  on  the  strength  of  an  assertion  that  it 
does  not  constipate,  but  it  never  found  favor.  It  may  be 
given  in  doses  of  a  few  grains. 

Dialyzed  iron,  at  one  time  had  considerable  vogue  in 
medicine,  although  never  recognized  by  the  United  States 
Pharmacopa'ia,  As  a  chalybeate  it  is  bland,  but  feeble, 
and  as  an  antidote  to  arsenic — its  other  possible  applica- 
tion— it  is  considered  inferior  to  the  "hydrated  oxide 
with  magnesia,"  on  the  score  that  the  insoluble  com- 
pound that  it  forms  with  the  arsenical  is  less  sttible  in  the 
presence  of  acids. 

Dialyzed  iron  is  substantially  a  solution  in  water  of 
ferric  oxychloride,  whose  composition  varies  from  Fe.jCU, 
13Fej03  to  FejCl6,9.5FejOs.  It  is  properly  made  by  pre- 
cipitating an  aqueous  solution  of  ferric  chloride  with 
water  of  ammonia,  shaking  until  the  precipitate  redis- 
solves  (formation  of  oxychloride),  and  then  dialyzing  over 
water,  continuing  the  dialysis,  with  frequent  changing 
of  the  water,  so  long  as  any  traces  of  hydrochloric  acid 
appear.  The  product  is  then  assayed,  and,  by  addition 
of  water,  is  brought  to  the  standard  strength  of  ten  per 
cent,  of  dry  oxychloride.  Much  of  the  dialyzed  iron  in 
market,  however,  is  made  not  in  this  way,  but  simply  by 
adding  fresh  ferric  hydroxide  to  a  solution  of  ferric 
chloride  so  long  as  it  continues  to  dissolve,  and  then  fil- 
tering. Such  preparation  is,  of  course,  properly  not 
dialyzed  iron  at  all. 

Genuine  dialyzed  iron  is  a  clear,  reddish-brown  solu- 
tion, odorless,  practically  tasteless,  and  perfectly  bland 
and  innocent.  Any  decidedly  ferruginous  or  "styptic 
taste  probably  means  a  sham  specimen.'"  The  true  article 
mixes  in  all  proportions  with  distilled  water,  alcohol, 
glycerin,  and  simple  syrup;  but  upon  admixture  with 
alkalies,  many  salts— notably  sodium  chloride— and  most 
organic  matters,  it  suddenly  transforms  itself  into  a  soft 
gelatinous  mass,  in  color  suid  consistence  much  resem- 
bling clotted  blood.  Such  reaction  must  iuevitablv 
ensue  on  swallowing,  and  in  the  colloidal  state  resulting 
the  iron  is  incapable  of  absorption.  What  of  dialyzed 
iron  ever  gets  access  to  the  blood  must,  therefore,  be 
through  some  chemical  attack  upon  it  by  the  alimentary 
juices,  with  the  development  of  new  and  soluble  iron 


i 


REFERENCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Irou, 

Irondale  Springs. 


compounds.  The  close  of  dialyzed  iron  must  be  large  if 
any  effect  at  all  is  to  be  e.\pected — at  least  a  teaspoonful 
of  the  usual  ten-per-cent.  solution  three  times  a  day.  As 
an  antidote  to  arsenic,  teaspoonful  doses  should  be  given 
every  five  minutes:  and  since  now  gelatinizing  is  of  ad- 
vantage, some  common  salt  should  follow  each  dose. 

Dialyzed  iron  has  been  injected  liypodermatically,  but 
in  some  instances  with  the  following  of  abscess  at  the 
site  of  puncture. 

A  distinct  class  of  preparations  is  afforded  bj'  certain 
compf)unds  of  irou  with  proteid  substances,  designed  to 
furnish  iron  in  a  condition  allied  to  the  "organic  "  iron  of 
hs?moglobin,  and  this  because  of  tlie  notion  tliat  ordinary 
iron  preparations  are  not  capable  of  assimilation  (see  ante). 
Of  these  preparations  the  most  important  are  those  con- 
taining iron  as  an  nlbiimiiKite  or  a  ptptonfite. 

By  reaction  of  solution  of  ferric  chloride  upon  albumin 
ferric  albuminnie  forms,  which  ]irecipitates  from  tlie 
solution  by  addition  of  a  solution  of  common  salt.  The 
precipitated  albuminate,  washed  and  dried,  appears  as 
a  brown  powder,  soluble  in  water,  especiallj-  under  slight 
acidulatiou  with  hydrochloric  acid.  Tlie  preparation  is 
bland,  and  may  be  preserilied  as  a  chalybeate  in  doses  of 
from  1.3  to  1,9.5  gm.  (gr.  xx.  to  xxx.),  to  be  taken  in 
pill  or  dissolved  (freshly)  iu  water.  In  this  preparation 
the  iron  is  not  in  the  condition  of  "organic"  iron,  for  a 
solution  of  the  albuminate  precipitates  with  alkaline  sul- 
phides the  same  as  does  a  solution  of  an  ordinary  salt  of 
iron. 

Ferric  peptonate  can  be  obtained  in  tlie  form  of  dried 
scales,  resembling  in  character  the  scale  preparations  of 
ferric  citrate  (see  ante).  A  solution  of  freshh'  pepto- 
nized albumin  is  treated  with  dialj'zed  iron  under  certain 
special  pharmaceutical  manipulations,  and  from  tlie  solu- 
tion of  ferric  peptonate  finally  obtained  scales  are  pre- 
pared in  the  usual  way.  These  scales  are  brown  in  color, 
contain  about  one-quarter  of  their  weight  of  iron,  and 
dissolve  slowly  in  cold  water.  They  make  a  bland  chaly- 
beate, in  wliich,  however,  as  in  the  case  of  ferric  albu- 
minate, the  iron  is  in  "  inorganic  "  and  not  "  organic  "  con- 
dition. 

Under  the  name  of  ferrntin  there  has  been  offered  a 
preparation  of  iron  made  to  imitate  the  normal  ferratin 
discovered  b}'  Schmiedeburg  in  the  liver  of  tlie  hog. 
Artificial  ferratin  is  made  by  reaction  of  albumin  with  a 
double  tartrate  of  irou  and  one  of  the  alkali  metals.  The 
preparation  is  iu  the  form  of  a  brownish  powder,  almost 
insoluble  in  water  but  soluble  in  alkaline  liquids.  It 
contains  from  six  to  eight  per  cent,  of  iron.  It  is  bland 
and  may  be  given,  as  a  chalybeate,  iu  doses  of  a  few 
grains  several  times  daily.  It  is  claimed  that  in  ferratin 
the  condition  of  the  iron  is  certainly  very  near  to  that  of 
natural  "organic"  iron,  but  yet  the  preparation  reacts 
with  the  IhTmatoxylou  test,  wliich  true  "organic"  irou 
does  not  do. 

Carniferrin  is  a  preparation  closely  allied  to  ferratin  in 
its  properties  and  reactions.  It  is  a  compound  of  irou 
with  phosphocaruic  acid.  It  is  in  the  form  of  powder, 
tasteless  and  bland;  is  soluble  in  alkaline  fluids,  and  may 
be  given  as  a  clialylieate  in  doses  of  a  few  grains.  It 
contains  about  thirty  per  cent,  of  iron. 

Ferralbumose  is  another  preparation  iu  form  of  pow- 
der, obtained  by  precipitating  with  a  solution  of  ferric 
chloride  a  solution  of  albumose  derived  from  meat  by 
treatment  with  artificial  gastric  juice. 

The  various  proteid  preparations  of  iron  have  the  cer- 
tain merit  tliat  the}'  do  not  upset  the  stomach  and  that 
they  are  readily  absorbed.  They  are,  however,  compara- 
tively expensive,  and  it  is  not  demonstrated  that  they 
cure  chlorosis  any  more  effectively  than  well -selected 
preparations  from  among  tlie  pharmacopwial  list. 

III.  Gener.^l  TirEU.^PEVTTcs  OF  Ikon  Compoinds. — 
Excepting  certain  special  applications  of  individual  com- 
pounds, the  tlierapeutics  of  iron  comprises  the  internal 
use  for  the  cure  of  antemic  conditions,  and  the  local  em- 
ployment for  astringent  or  styptic  purpose.  Couceruing 
the  two  applications,  the  following  practical  jioints  are 
to  be  made : 


Aiimnia. — 1.  Except  in  pernicious  anaemia,  iron  proves 
so  serviceable  tliat,  given  an  ana;mlc  state,  the  medicine 
is  commonly  held  to  be  indicated,  unless  there  be  either 
fever  or  a  tendency  to  active  hemorrhage — conditions 
apt  to  be  aggravated  by  iron.  3.  In  the  matter  of  choice 
of  preparations,  in  general,  the  astringent  chalybeates 
are  more  powerful  than  the  bland,  but  j'et  it  will  be 
wiser  to  try  the  latter  kind  first  if  either  the  stomach  be 
over-irritable,  the  bowels  strongly  prone  to  constipation, 
the  teeth  fragile,  or  the  patient  of  careless  habits ;  or  if, 
as  with  children,  the  disagreeable  taste  of  the  astringent 
preparations  be  particularly  obnoxious.  On  the  other 
hand,  the  astringent  chalj'beates  are  especially  advanta- 
geous when  the  appetite  is  poor  and  yet  the  stomach  is 
not  unduly  sensitive,  or  when  thei'e  is  general  laxity  of 
tissue,  or  a  tendency  to  passive  fluxes  or  hemorrhages. 

3.  In  particular,  coucerniug  the  preparations,  if  an 
astringent  be  wanted,  the  tincture  of  the  chloride  answers 
every  purpose  as  a  fluid  form,  and  the  dried  sulphate 
(ferrou.s)  as  one  for  giving  in  solid  form  In  pill.  If  a 
bland  compound  be  required,  there  may  be  jirescribed, 
iu  powder,  reduced  iron  and  the  saccharated  caibouate ; 
in  pill,  reduced  iron,  pills  of  the  carbonate,  "Blaud's 
pills,"  and  the  citrate;  and  in  solution,  the  potassio-tar- 
trate  or  tlie  pyrophosphate,  with  the  others  of  the  scaled 
preparations  as  substitutes.  For  the  rest,  the  various 
compound  salts  and  the  fancy  pharmaceutical  prepara- 
tions are  often  convenient,  but  are  never  indispensable. 

4.  The  frequency  of  dosage  is  most  conveniently  fixed  at 
three  times  a  day,  and  the  doses,  as  already  given,  are 
intended  for  such  frequency.  But  iu  exceptional  uses 
of  irou,  as  of  the  tincture  of  the  chloride  iu  diphtheria, 
the  frequency  will  be  far  different — according  to  the 
severity  of  the  case,  even  to  hourly  administration,  day 
and  night.  .'5.  The  timing  of  the  doses  is  best  arranged 
to  be  at  meal-hours,  the  administration  to  be  rather  after 
than  before  eating.  This  certainly  with  the  astringent 
chalj'lieates,  but  with  the  very  bland  the  rule  need  not  be 
enforced. 

To  Arrest  Hemorrhage. — 1.  In  general,  it  must  be  re- 
memliered  that  arterial  hemorrhage  belongs  by  right  to 
the  domain  of  surgery,  and  that  medicinal  hemostatics 
are  only  proper  when  the  vessel  is  either  too  small  for 
mechanical  measures  or  is  inaccessible.  This  rule  needs 
especial  observance  in  connection  with  the  iron  styptics, 
for  if  they  fail  to  stop  the  bleeding  the  surgical  search 
for  the  bleeding  point,  through  the  indiscriminately 
slough-obscured  tissue  resulting  from  the  styptic  appli- 
cation, is  made  exasperatingly  difficult.  Furthermore, 
this  same  slough  caused  by  the  styptic  seriously  inter- 
feres with  speedy  healing  of  the  wound.  2.  Of  the 
styptic  preparations  the  olficial  solution  of  the  subsul- 
phate  is  generall)"  the  best,  because  the  least  irritant; 
but  if  extreme  power  be  required,  and  the  area  to  be 
subjected  to  the  application  is  small,  a  drop  or  two  of 
tlie  deliquesced  chloride  ma_y  be  allowed. 

The  individualized  applications  of  iron  compounds  are 
of  the  hydroxide,  as  an  antidote  to  arsenic;  of  ferrous 
sulphate,  as  a  disinfectant;  of  the  tincture  of  the  chlo- 
ride as  a  medicine  of  peculiar  virtues;  of  the  solution  of 
ferric  suljiliate  for  purposes  of  pharmacy,  and  of  the 
ammonio-sulphate  as  a  pure  astringent. 

Edward  Curtis. 

1  Willcocks:  The  Practitiouer,  vol.  xxxi.,  pp.  7  and  94. 

IRONDALE  SPRINGS.— Preston  County.  West  Vir- 
ginia. 

Fost-Ofpice. — Independence. 

Access.— Via  Baltimore  and  Ohio  Railroad  to  Hard- 
man's  Siding,  one  and  one-half  miles  west  of  Independ- 
ence, thence  by  the  Iron  Valley  Railroad  three  and  one- 
half  miles  to  the  springs. 

The  Irondale  Spring's  occupy  a  very  attractive  location 
about  1,200  feet  above  the  sea-level,  but  tlie  place  is  not 
at  present  used  as  a  resort.  The  water  is  bottled  and 
used  commerciall)-,  being  recommended  by  jihysicians  in 
manv  of  the  large  Eastern  cities.     It  has  been  analyzed 
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by  Prof.  A.  A.  Breneman,  formerly  of  Cornell  University, 
Tvitli  the  following  results: 


ONE  United  States  Gallox  Contains: 


Solids. 

Caloiuiii  sulphate 

Mii^MU'simu  sulphate 

p.  .lassiiiiii  sulphate 

AUiiiiiiiuiii  sulphate 

Manganese  sulphate • n^„„ 

iK.u  sulphate  with  cobalt  and  Ditnc  acid iqr 

Sodium  chloride }■?; 

Silica  1.44 

Iodine  with  sodium ''"Tli 

Vegetable  and  volatile  substances 


Grains. 
60.42 
4.34 
6.76 
11.34 
2.86 


8.24 


Total . 


96.76 


This  water,  as  shown  by  the  analysis,  is  exceptionally 
rich  in  manganese,  bcsiile's  containing  a  large  amount  of 
alum.  The  following  facts  relating  to  its  therapeutic 
effects  are  gathered  from  an  article  contributed  to  the 
New  York  Medical  Times  by  Dr.  Samuel  Swift.  This 
water,  he  says,  possesses  undoubted  tonic  and  diuretic 
jiroperties.  It  also  acts  as  a  sedative  to  the  gastric  rau- 
cous membrane,  and  in  virtue  of  this  fact  it  is  highly  ex- 
lolled  in  cases  of  gastric  irritability.  It  acts  well  in  the 
nausea  and  vomiting  of  pregnancy,  and  has  been  found 
useful  in  chronic  diarrhoea.  In  Bright's  disease  and  in 
ana?mia  and  chlorosis  it  has  seemed  to  possess  decided 
remedial  value.  The  water  is  not  unpleasant  to  the 
taste,  and  has  no  disagreeable  after-effects.  The  Irondale 
Spring  salts,  made  by  evaporating  the  water,  are  also  on 
the  market.  James  K.  Crook: 

IRON  LITHIA  SPRINGS.— Tazewell  County,  Virginia. 

Post-Office.— Tazewell.     Hotel. 

Access.— Via  Clinch  Valley  Division  of  the  Norfolk 
and  Western  Railroad  to  Tip-Top  Station,  thence  by  pri- 
vate conveyance  two  miles  to  the  springs. 

These  springs  are  charmingly  located  in  the  Alleghany 
Mountains  at  an  elevation  of"3,700  feet  above  the  sea- 
level.  They  were  but  recently  discovered,  but  have  al- 
ready become  well  known.  A  hotel  has  been  erected 
capable  of  accommodating  fifty  guests.  The  many  ad- 
vantages of  climate,  mineral  springs,  scenery,  etc.,  which 
are  found  here  will  doubtless  bring  the  place  into  promi- 
nence in  the  near  future.  The  springs  are  five  in  number 
and  discharge  about  1,000  gallons  of  water  per  day.  An 
analysis  by  Dr.  Henry  Froehling,  of  Richmond,  in  1890, 
shows  the  following  ingredients: 

O.VE  United  States  Gallon  Contains: 

Solids.  Grains. 

Magnesium  sulphate 4.71 

Calcium  sulphate 1.71 

Barium  sulphate 09 

Strontium  sulphate Trace. 

Iron  sulphate 5.08 

Manganese  sulphate 36 

Aluminum  sulphate 8.05 

Potassium  sulphate 51 

Sodium  sulphate 25 

Lithium  chloride 18 

Sodium 39 

Sodium  iodide Trace. 

Aluminum  phosphate 11 

Sulphuric  acid  (free) 51 

Silicic  acid 1.60 


Total 23.55 

Carbonic  acid  ga.s,  5.20  cubic  inches. 

This  water  is  distinguislied  by  the  not  inconsiderable 
quantity  of  maugiinese  which  it  contains.  This  remedy 
has  been  found  vahialile  in  certain  female  complaints, 
especially  in  functional  amenorrhcea.  In  addition  it  con- 
tains a  very  large  proportion  of  iron  and  alum,  and  a 
considerable  amount  of  sulphate  of  magnesia.  Taken 
altogether,  it  may  be  |ironouneed  a  very  valuable  mineral 
water,  and  will  lie  fouinl  useful  in  a  large  class  of  cases 
requiring  a  local  sistriugent,  a  general  ferruginous  tonic, 
or  a  uterine  detergent.  James  K.  Crook. 


IRON,  ORGANIC  COMPOUNDS  OF.— The  following 
preparations  are  used  to  replace  the  inorganic  salts  of 
iron,  as  many  believe  that  these  organic  combinations  are 
better  borne  by  the  stomach  and  more  certainly  absorbed. 
C((rniferrin  is  the  iron  compound  of  phospho-carnic 
acid  prepared  from  meat.  It  contains  thirty  per  cent,  of 
iron  and  is  compatible  with  acids  or  alkalies.  Dose  0.3- 
0.5  gm.  (gr.  iij.-viij).  ,.        ,  •  a  , 

Carniferrol  is  a  lUiuid  preparation  of  iron  and  meat 
peptone. 

Ferratin  is  an  artificial  ferrated  albuminic  acid  de- 
signed to  represent  the  natural  iron  compound  of  the 
hog's  liver.  It  contains  about  seven  per  cent,  of  iron  and 
its  dose  is  0.3  to  1  gm.  (gr.  v.-xv.). 

Ferratin -sodium  is  asoluble  form  of  ferratin  which  may 
be  added  to  milk  or  other  liquid  foods. 

Ferratogen  is  an  insoluble  yellowish  powder  made  as 
follows:  yeast  is  grown  on  a  medium  containing  iron,  the 
nuclein  thus  formed  being  isolated  and  digested  with 
gastric  juice,  then  washed  with  alcohol  containing  hy- 
drochloric acid.  It  represents  one  per  cent,  of  iron  and 
is  said  not  to  be  affected  by  the  gastric  juice,  and  to  be 
well  absorbed  in  the  intestine. 

Ferriiwl  is  an  iron  nucleid  containing  about  six  per 
cent,  of  iron. 

Ferropyrin  is  an  orange-colored  powder  made  by  act- 
ing on  antipyrin  with  ferric  chloride.  It  contains  64 
per  cent,  of  antipyrin  and  13  per  cent,  of  iron,  is  solu- 
ble in  water  and  alcohol,  and  is  said  to  have  remarkable 
styptic  properties  without  caustic  effects.  It  is  used  in 
so"  per  cent,  to  full  strength  as  styptic  in  uterine  and. 
other  hemorrhages,  in  1-  to  3-per-ceut.  solution  as  an  as- 
tringent in  gouorrhcea,  and  in  dose  of  0.3  to  1  gm.  (gr. 
v.-xv.)  internally  for  anemia  and  chlorosis. 

Ferrosol  is  a  saccharated  ferrous  oxide  with  sodium 
chloride. 

Fersan  is  an  acid  albumin  obtained  from  blood  corpus- 
cles, and  is  a  ferruginous  nutritive  containing  a  high  per- 
centage of  phosphorus.  It  is  said  to  rank  high  as  a 
liaematinic  and  as  an  albuminoid  food.  Dose  1  to  3  gm. 
(gr.  xv.-xxx.)  three  times  a  day. 

Hcemalbumin  (Dahmen)  contains  ha;matin,  hiemoglo- 
bulin,  paraglobulin,  serum  albumin,  and  the  inorganic 
constituents  of  blood. 

Ba:maticiim  is  a  red-brown,  clear  hydroalcoholic  liquid 
containing  indifferent  compounds  of  iron. 

Haimatogen  {Bunge)  is  a  nucleo-albuminoid  preparation. 
Rmmatogen  {Hommel)  is  defibrinated  blood  from  which 
the  serum  has  been  removed  and  a  minute  quantity  of 
creosote  added. 

nanrntogen  {Marfori)  is  a  soluble  ferrated  albuminic  acid 
similar  to  ferratin  and  containing  0.7  per  cent,  of  iron. 

Hamatol  Is  a  sterilized  haemoglobin  containing  glycerin 
and  brandy. 

Ra-mogallol  is  an  indifferent  preparation  of  iron  obtained 
by  the  reducing  action  of  pyrogallol  on  the  hteraoglobin 
of  ox-blood.  It  is  a  red-brown  powder  the  iron  of  which 
is  not  changed  to  chloride  by  the  gastric  juice.  Dose  0.3 
to  1  gm.  (gr.  v.-xv.). 

Hmnol,  a  congener  of  hamiogallol,  is  obtained  by  the  re- 
duction of  haemoglobin  with  z'inc  dust.  This  suUstance 
has  been  combined  with  various  metals  forming: 

Arseno-hmmol  containing  one  per  cent,  of  arsenous  acid. 
Bromo-lufmol  containing  2.7  per  cent,  of  bromine. 
Copper-hcemol  containing  two  per  cent,  of  copper. 
Eydrargyro-iodo-hamol  containing  12.35  per  cent,   of 
mercury  and  28  per  cent,  of  iodine. 
lodo-hmmol  containing  16.6  per  cent,  of  iodine. 
Zine-lusmol  containing  one  per  cent,  of  zinc. 
Triferrin  is  a  compound  introduced  by  Salkowski,  con- 
taining iron,  phosphorus,  and  paranucleinic  acid  obtained 
from  the  casein  of  cow's  milk.     It  contains  about  2.5  per 
cent,  of  phosphorus  and  33  per  cent,  of  iron,  is  insoluble 
in  acids  (gastric  juice)  and  soluble  in  solution  of  soditim 
bicarbonate.     AVith  doses  of  0.3  gm.  (gr.  v.)  three  times 
a  day,  Klemperer  had  good  results  in  twenty-one  cases 
of  aniemia. 

Other  organic  iron  preparations  are  the  albuminate, 
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peptonized  albumiuate,  ammonium  arseno-citrate,  case- 
inate  (uudeo-albuminate),  dextriuate,  gl.vcero-phospliate, 
imilate,  peptonate,  and  vitelliuate  (iron  and  egg  .yollc)  of 
iron,  iron  and  sodium  albuminate  and  citro-albuminate, 
lia-matin-albumin,  Ini^mocliromogen,  Liemoferrum,  ba;mo- 
globiu,  methoemoglobin,  pepto-ferro-mangan,  and  ferro- 
somatose  (two  per  cent.  iron).  11'.  A.  Bastedo. 

IRON,  POISONING  BY.— Metallic  iron  and  tbose  com- 
pound.s  of  iron  whicb  are  insoluble  in  water  are  not  poi- 
sons.    The   soluble   salts,   however,   though  not  active 
poisons,  have   an   irritant    action,   and    are    capable   of 
dcstro3-ing  life  when  taken  in  large  doses  and  in  a  concen- 
trated state.     The  continued  administration  of  even  me- 
dicinal doses  produces,  after  a  time,  decided  gastric  dis- 
turbance.    It  is  probable  that  all  the  soluble  preparations 
may  act  as  irritiiut  poisons  when  administered  in  large 
I      doses.     The  most  important,  however,  from  a  medico- 
I       legal  point  of  view,  are  ferrous  sulphate  (copperas,  green 
I       vitriol),  ferric  chloride  (perchloride),  which  is  used  medi- 
'.      cinally  in  the  form  of  tincture,  and  the  tannate  in  tlie 
form  of  ink. 

The  salts  of  iron  are  rarely  administered  for  criminal 
purposes.  Jlost  of  the  reported  cases  of  poisoning  liave 
been  the  result  of  accident,  or  of  the  use  of  the  sulphate 
or  the  tincture  of  the  chloride  of  iron  in  attempts  at  abor- 
tion. The  symptoms  which  follow  the  administration  of 
large  doses  of  the  preparations  named  are  essentially  simi- 
lar to  those  produced  by  the  irritants  in  general.  There 
are  a  styptic  taste  in  the  mouth,  nausea,  vomiting,  pain  in 
the  stomach  and  intestines,  and  purging.  The  evacu- 
ations are  black,  owing  to  the  conversion  of  the  iron  .salt 
into  a  tannate  by  the  tannic  acid  of  tlie  food,  or  into  a 
sulphide  by  the  suljihureted  hydrogen  resulting  from 
decomposition  in  the  intestines.  Irritation  of  the  genito- 
urinary passages  is  sometimes  observed.  The  tincture  of 
the  chloride  of  iron  is  more  corrosive  in  its  action  than 
the  suli:)bate,  by  reason,  apparently,  of  the  free  hydro- 
chloric acid  which  it  frecjuently  contains.  Its  injection 
into  the  cavities  of  the  bod}',  for  the  purpose  of  arresting 
hemorrhage,  has  pro\ed  fatal. 

The  amount  of  any  of  the  preparations  of  iron  required 
to  endanger  life  is  not  accurately  known,  but  appears  to 
be  quite  large.  In  most  of  the  cases  in  which  the  sul- 
phate has  been  taken  the  amount  was  uulinown.  Re- 
covery has  taken  place  after  a  dose  of  31  gm.  (5  i.)  of 
the  sulphate  (Christison).  A  case  is  reported  in  wiiicli  48 
gm.  (  3  iss.)  of  the  tincture  of  the  chloride  of  iron  proved 
fatal  in  about  five  weeks  (Christison).  Recovery  has 
taken  place  after  doses  of  33  to  96  gm.  of  this  ju-epar- 
ation.  The  favorable  issue  is  probably  due,  in  many 
cases,  to  the  early  occurrence  of  vomiting. 

The  results  of  experiments  on  animals  are  not  uniform. 
Gmelin  states  that  7.7  gm.  (  Z  ij.)  of  the  sulphate  of  iron 
administered  to  dogs  by  the  mouth  caused  vomiting  only ; 
that  2.6  gm.  (gr.  xl.)  administered  to  rabbits  produced  no 
injury;  and  that  1.3  gm.  (gr.  xx.) injected  into  the  veins 
of  a  dog  produced  no  symptom  whatever.  Dr.  Smitli. 
however,  states  that  7.7  gm.  will  prove  fatal  to  dogs 
when  administered  b}'  the  mouth  or  applied  to  a  wound. 

The  po.stmortem  appearances  are  those  of  a  simple  ir- 
ritant, and  are  confined,  so  far  as  has  been  observed,  to 
the  stomach  and  upper  part  of  the  intestines.  In  acute 
cases  the  contents  of  the  intestines  will  probabh'  present 
a  black  appearance,  owing  to  the  presence  of  the  tannate 
or  the  sulphide  of  iron. 

Iron  is  eliminated  to  some  extent  in  the  urine.  A 
small  amount  only  is  absorbed  in  any  event,  the  greater 
part  escaping  in  an  insolulile  form  with  the  faces. 

Treatment  consists  in  the  use  of  the  stomach  pump,  or 
of  emetics,  if  necessary.  Magnesia  or  dilute  .solutions  of 
alkahne  carbonates  should  be  administered  as  antidotes, 
and  these  should  be  followed  by  denudcents. 

William  B.  Hills. 

IRRADIATION  is  the  diffusion  or.  as  one  might  say, 
"the  overflowing"  of  the  nerve  impulse  over  the  bound- 
aries of  the  pathway  within  which  it  usually  travels. 


If  a  local  cardiac  condition  gives  rise  to  pain  not  only 
in  the  region  of  the  heart  but  also  in  the  arm,  the  latter 
pain  is  an  irradiated  one,  belonging  as  it  docs  to  quite 
another  territory  than  that  sujiplied  b}'  the  nerves  of  the 
heart.  This  irradiation  of  visceral  pains  into  cutaneous 
areas  follows  definite  laws  which  have  been  laid  down  by 
Head  in  his  classical  researches  on  this  subject. 

But  a  |;iain  maj'  irradiate  not  only  from  a  visceral  or 
sympathetic  to  a  cutaneous  or  other  cerebro-spinal  nerve 
territory ;  it  may  also  irradiate  from  one  nerve  to  the 
other  or  from  one  branch  of  a  nerve  to  the  other  icithiii 
the  cerebro-spinal  system.  For  instance,  pain  arising  from 
a  partial  lesion  of  the  second  branch  of  the  fifth  nerve 
(toothache)  may  spread  not  only  over  the  entire  second 
branch,  but  even  over  the  third  branch  of  that  nerve.  A 
pain  may  also  irradiate  from  one  side  to  a  (usually  sym- 
metrical) point  on  the  other  side  of  the  bod}-. 

While  it  nas  thus  been  customarj'  to  apply  the  term 
irradiation  to  conscious  sensory  impressions,  which  need 
not  necessarily  be  painful,  there  is  no  reason  why  it 
should  not  be  applied  to  motor  and  reflex  innervation  as 
well,  the  physiological  process  and  its  anatomical  basis 
being  probably  the  same.  For  instance,  if  tapping  of  the 
patellar  tendon  wliich  normally  causes  a  contraction  only 
of  the  quadriceps  muscle  of  tlie  same  side,  produces  also 
muscular  contractions  in  tlie  other  lower  extremity,  as  is 
the  case  in  many  organic  cerebral  and  particularly  spinal 
lesions,  we  certainly  liave  the  right  to  speak  of  it  as  ir- 
radiation. 

Similar!}'  the  associated  movements  often  accompany- 
ing motor  acts,  for  instance,  movements  of  the  jaw  ac- 
companying the  act  of  cutting  with  scissors  or  of  crack- 
ing nuts,  should  also  be  classed  under  the  heading  of 
irradiation. 

The  small  space  allotted  to  this  article  does  not  allow 
us  to  enter  on  the  mecliauism  of  irradiation  further  than 
to  say  that  it  must  take  place  at  the  points  of  passage 
from  one  neuron  to  another,  the  multiplicit}'  of  connec- 
tions of  each  neuron  giving  a  wide  range  of  possiliilities 
in  this  direction,  especially  if  it  is  considered  that  in  every 
case  a  chain  of  at  least  two  neurons  must  be  passed  before 
the  stimulus  reaches  its  final  destiny. 

B.  Oiiuf  (Omifrowicz). 
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IRRITABILITY.— Irritability  may  be  defined  as  the 
quality  possessed  by  living  tissues,  animal  as  w-ell  as 
vegetable,  of  reacting  toward  stimuli*  with  manifest 
dynamic  changes.  These  changesf  may  become  apparent 
directly  or  indirectly,  in  the  form  of  muscular  contrac- 
tion, glandular  function,  sensory  perception,  ama'boid 
movements,  flagellate  movements,  or  streaming  of  proto- 
plasm, or  in  other  ways. 

The  dynamic  changes  produced  by  the  stimulation  may 
manifest  themselves  in  the  stimulated  tissue  itself  or  be 
inferred  indirectly  by  the  effects  upon  other  tissue.  For 
example,  the  dynamic  alterations  wrought  by  stimulation 
of  a  motor  nerve  may  find  an  indirect  expression  in  the 
form  of  a  muscular  contraction ;  but  their  presence  in  the 
nerve  may  be  demonstrated  also  directh-  by  the  so-called 
"current  of  action"  or  "negative  variation,"  produced 
in  the  nerve  by  the  stimulation,  and  demonstrable  with 
a  galvanometer. 

This  latter  direct  method  is  the  more  accurate  one,  giv- 
ing a  truer  measure  of  the  irritability  of  the  stimulated 

*  A  definition  of  stimnhis  is  given  in  a  later  section  of  this  article. 

t  The  nature  of  these  changes  in  the  case  of  the  nerve  protoplasm 
has  heen  made  a  sub.1ect  of  special  study  by  A.  F.  Mathews,  the  re- 
sult of  whose  researciies  was  published  in  the  New  York  Sun.  He 
concludes  that  "nerve  prritnpiasni "  is  stimulated  (i.e.,  excitedl  by 
the  passage  of  colloiilal  particles  from  a  condition  of  solution  to  that 
of  gelatination.  The  irritaliili*v  of  a  nerve  is  diminished  whenever 
the  solution  of  the  colloids  is  rendered  more  permanent,  it  increases 
as  the  nerve  approaches  the  state  of  gelatination. 
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tissue.  A  study  of  the  action  of  curare  convincingly  de- 
moustrates  the  truth  of  this  statemeut.  Curare  acts  on 
the  motor  nerve  endings  in  such  manner  as  to  abolish  tlie 
faculty  of  transmission  of  the  nerve  impulse  from  nerve 
to  striated  muscle.  Stimulation  of  the  nerve  remains, 
therefore,  without  effect  on  llie  muscle,  hut  the  muscle 
continues  to  respond  promptly  to  direct  stimulation. 
That  the  nerve  too  retains  its  iiTitaI)ility  is  shown  by  the 
fact  that  its  stimtilation,  be  such  of  a  mechanical  or 
chemical  or  electric  or  other  nature,  gives  rise  to  a  "cur- 
rent of  action  "  demonstrable  by  a  galvanometer. 

In  a  case  of  slight  curare  poisoning  the  faculty  of  trans- 
mission of  tlie  imjnilse  from  nerve  to  muscle  is  not  en- 
tirely abolished,  but  only  impeded  more  or  less  according 
to  tlie  severity  of  the  poisoning,  so  that  strong  stimula- 
tion of  the  lierve  will  produce  only  a  slight  muscular 
contraction.  Nevertheless  the  irritability  of  the  nerve 
remains  unimpaired,  as  shown  by  the  "current  of  action." 
Conseq\iently  if  in  this  case  Ave  were  to  measure  the  de- 
gree of  irritability  of  the  nerve  by  the  effect  of  its  stimu- 
lation on  muscle,  we  should  clearlj'  come  to  a  wrong 
conclusion. 

However,  the  method  of  direct  measurement  of  the 
irritability  of  a  tissue  is  often  practically  not  feasible,  and 
we  then  have  to  resort  to  the  indirect  method  in  spite  of 
its  fallacies. 

The  degree  of  irritability  of  a  tissue  isexpressed  by  the 
inverse  proportion  between  the  strength  of  the  stimulus 
and  the  demonstrable  or  manifest  dj'namic  change  pro- 
duced.    It  may  be  expressed  by  the  formula:  J=:  -^in 

which  /  denotes  irritabilitj'  ■while  the  denominator  St 
represents  the  stimulus,  and  the  numerator  D  the  demon- 
strable dynamic  change  produced  by  it. 

In  man_y  cases  the  disproportion  between  the  strength 
of  the  .stimulus  and  the  amount  of  demonstralile  dynamic 
changes  wrought  by  it  is  very  great,  the  amount  of  en- 
ergy evolved  by  the  stimulation  being  often  ten  times  or 
even  hundreds  of  times  greater  than  the  amount  of  energy 
rejiresented  in  or  spent  by  the  stimulus  itself. 

Verworu  gives  the  following  interesting  instance  iu 
substantiation  of  this  statement:  "A  nerve-muscle  pre- 
paration is  sus]iended  on  a  myograpli,  the  mtiscle  is 
loaded  Avith  a  weight  of  100  gm.  and  its  nerve  is  laid  over 
a  glass  plate  supported  by  a  stand  (Fig.  296.5).  Upon 
the  nerve  rests  a  small  alum- 
inum pan  having  a  sharp  keel 
on  the  lower  side,  and  into 
this  a  weight  of  10  gm.  falls 
from  a  height  of  about  10  cm. 
At  the  moment  of  stimulation 
the  muscle  contracts  and  raises 
the  100  gm.  about  1  cm.  Here 
the  quantity  of  energy  that 
corresponds  to  the  work  of  the 
muscle  is  appro.ximately 


ten    times    greater    than 
the   quantity   of    energy 
that   has  operated   as    a 
stimulus  upon  the  mus- 
cle." 
A  very  striking  parallel 
fact     from     the 
inorganic  world 
is  familiar:  The 
spjirk     from     a 
small    battery 
which,    applied 
to    the    hinnan 
body     gives     a 
hardly      notice- 
able sensation,  is  sufficient  to  blow  up  a  whole  house  if 
apifliet'   to  a   definite  quantity  of  nitroglycerin   in  the 
proper  manner. 

In  accordance  with  the  law  of  the  preservation  of 
energy  this  disproportion  must  be  exi)laiiied,  not  by  tlie 
addition  of  energy  not  before  existent,  but  by  the  traus- 


Fi(^  -'lii.").— MprliiinicMl  fniitrlvani'e  for  Demnn- 
stiiiUiiL'  till'  l)isprn|Kirtjuii  between  StituiUus 
aiiit  KITtTi  of  stimulus.  (Fruiu  Vorworn.) 
Fill- deliills  see  the  te.\t. 


formation  of  one  form  of  energy  into  another  form — ^for 
instance,  of  chemical  energy  into  physical  energy. 

However,  while  in  the  instance  of  the  spark  exploding 
the  nitroglycerin,  the  produced  effect  is  to  a  great  degree 
independent  of  the  size  of  the  "stimulus,"  inasmuch  as  a 
small  spark  applied  to  a  certain  quantity  of  nitroglycerin 
Avill  ])roduce  no  less  explosive  effect  than  a  large  flame 
applied  to  the  same  quantity,  this  does  not  hold  true  or 
at  least  is  not  the  rule  for  the  phenomena  of  irritability 
in  animal  and  vegetable  life.  Here — and  this  is  especially 
true  for  the  nervous  and  muscidar  S}'stems — very  fre- 
quently the  manifest  dynamic  change  produced  by  a 
stimulus  increases  Avith  the  size  of  the  latter,  but  only 
up  to  a  certain  point ;  beyond  that  point  it  rapidly  dimin- 
ishes and  the  stimulus  then  rapidly  reaches  that  size 
Avhich  causes  death  of  the  tissue. 

Here  a  definition  of  the  term  stimulus  is  iu  order.  In 
harmony  Avith  the  definition  of  irritability,  a  stimidus 
may  be  defined  as  any  agency  Avhich  is  capable  of  pro- 
ducing manifest  or  demonstrable  changes  of  dynamics  in 
the  tissue  on  which  it  acts;  changes  that  may  be  directly 
demonstrable  in  the  stimulated  tissue  itself  or  indirectly 
by  the  effects  on  some  other  tissue,  as  iias  already  been 
explained  in  the  case  of  nerve  and  muscle. 

This  definition  comes  very  near  that  of  Vei'Avorn.  who 
distinguishes  the  vital  phenomena  as  spontaneous  phe- 
nomeua^Avhen  all  the  external  conditions  remain  un- 
changed, and  pheuomeua  of  stimuhition — Avhcn  otiier  in- 
fluences act  upon  them,  and  Avho  accordingly  defines  a 
stimulus  as  every  change  of  the  external  agencies  that 
act  upon  an  organism.  This  definition  has  been  slightly 
modified  by  us  in  view  of  the  fact  that,  as  VerAvorn  him- 
self remarks,  a  stiict  dividing  line  between  spontimeous 
phenomena  and  phenomena  of  stimulation  cannot  be 
drawn.  Wherein  our  definition  corresponds  Avith  that  of 
VerAvorn.  however,  is  that  lioth  depressive  as  well  as  ex- 
citing agencies  are  included  in  the  definition  of  stimuli, 
and  this  is  perfectly  approjiriate  if  one  considers  that  in 
many  cases  it  is  verj'  difficult,  if  not  next  to  impossible, 
to  state  Avhether  the  effect  of  the  stimulation  is  depressive 
or  exciting.  In  this  connection  the  existence  of  inhibi- 
tory nerve  fibres  and  nerves  should  be  called  to  mind,  the 
excitation  of  Aviiicli  produces  a  depressive  instead  of 
exciting  effect  on  the  tissue  (muscular,  glandular, 
etc.)  Avhich  it  innervates,  and  yet  the  agency  Avhich 
thus  acts  on  said  nerve  or  nerve  fibres  must  be  called 
a  stimulus. 

As  to  the  kinds  of  agencies  that  may  act  as  stimuli, 
such  are  very  numerous  and  ma_y  be,  according  to  Vcr- 
worn,  classified  into  chemical,  mechanical  (including 
sound  vibrations),  thermic,  photic,  and  electrical. 

Another  distinction  to  be  mtide  is  between  the  crciiinr; 
and  the  depressinr/  eft'eets  of  a  stimulus,  by  Avhich  is  meant 
the  increase  or  diminution  respectively  of  the  activity  or 
function  of  the  stimulated  tissue.  Almost  every  kind  of 
stimulus  prol)ably  may  have  either  effect,  according  to 
the  intensity,  duration,  and  other  attributes  of  the  stimu- 
lus. 

The  responsiveness  to  all  kinds  of  stimuli  can  be  traced 
doAvn  to  the  loAvest  forms  of  life  in  the  animal  scale  and 
is  .seen  also  iu  plants.  As  an  instance  of  the  irritability 
of  certain  plants  to  mechanical  stimuli,  one  may  mentiim 
that  of  Jlimosa  pudica,  the  leaves  of  Avhich  fold  together 
Avlien  the  plant  is  shaken :  or,  again,  electrical  currents 
have  been  seen  to  increase  granular  streamings  iu  proto- 
plasm of  plants,  such  as  Nitella  and  Trade.scantia  (quoted 
from  VerAvorn). 

No  less  interesting  is  the  narcosis  of  plants  as  observed 
by  Claude  Bernard,  who  found  tluit  under  the  infitlenee 
of  eldoroform  certain  Algic  (s]nrogyra)  cease  to  evolve 
oxA'gen,  certain  Diatomea;  cease  to  secrete,  and  growth 
anil  division  of  plant  seeds  become  arrested;  while  Mi- 
mosa pudica,  Avhen  under  the  influence  of  ether,  entirely 
loses  its  aboA'e  mentioned  responsiveness  to  mechanical 
stimulation. 

The  effect  of  mechanical  stimidation  on  bacteria  Avas 
shOAvu  by  Horvath  (confirmed  by  Mellzer),  who  observed 
not  only  inhibition  of  growth  but  even  death  and  granu. 
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Fig.  3966.- 


lar  disinlegration  of  these  micro-organisms  as  tlie  result 
of  regular  vibrations. 

Tliat  bacteria  too  may  be  excited  by  liglit  is  shown  in 
the  Bacterium  photometricum,  tlie  flagellum  of  wliicli 
moves  under  exposure  to  light,  but  ceases  to  move  when 
the  amount  or  intensity  of  light  diminishes  beyond  a  cer- 
tain level. 

In  ama'ba;  and  amreba-like  rhizopods  responsiveness 
to  all  kinds  of  stimuli — chemical,  mechanical,  thermic, 
photic,  and  electric — has  been 
seen  bj'  Engelraann,  3Iax 
Schultze,  Kilbne,  Yerworn. 
and  others.     (See  Fig.  2966. ) 

The  ciliai-y  and  flagellar 
motion  of  infusoria  too  has 
been  found  to  be  influenced 
by  all  the  above  kinds  of 
stimuli  in  the  direction  of  ac- 
celeration as  well  as  that  of 
retardation.  Narcotics,  such 
as  ether  and  chloroform,  re- 
tard this  movement  (Eugel- 
manu) ;  high  temperatures  up 
to  a  certain  point  accelerate 
and  low  temperatures  retard 
it. 

An  adaptabilit}-  of  amoeba- 
like organisms  to  stimuli  of 
all  classes,  brought  about  by 
gradually  increasing  tlie 
amount   of    stimvdation,   has 

been  demonstrated  by  Engelmann.  This  author  noticed 
particularly  that  Actinospherium,  a  rhizopod,  if  placed 
in  salt  solutions  of  gradually  increasing  strength,  could 
finally  be  made  to  extend  its  pseudopodia  in  .solutions  of 
such  concentration  as  would  have  made  it  contract  im- 
mediately to  a  liall  and  eventually  would  have  produced 
death,  had  it  been  brought  into  them  directlj'. 

A  parallel  phenomenon  in  higher  animals  is  observed  in 
the  adaptability  of  the  organism  to  such  poisons  as  mor- 
phine and  the  like. 

However,  this  adaptabilit}'  is  by  no  means  the  rule, 
since  in  the  case  of  the  rectal  and  vesical  sphincters,  for 
instance,  as  Verworn  points  out,  the  response  continues 
the  same  in  spite  of  the  prolonged  stimulation  to  which 
they  are  subject. 

In  the  course  of  evolution  of  the  animal  series  the  use 
of  organs  or  tissues  for  particular'  purposes  leads  to  such 
a  differentiation  that  each  organ  or  tissue  becomes  excit- 
able particularly  by  a  definite  kind  of  stimulus.  An  in- 
stance of  this  is  the  retina,  the  exquisite  responsiveness 
of  which  to  photic  stimuli  makes  it  adaiited  for  tlie  pur- 
pose of  vision.  This  is,  however,  not  due  solelj'  to  the 
photic  responsiveness  of  the  retina,  but  is  greatly  fur- 
thered by  the  refractive  apparatus  of  the  eye  and  the 
arrangement  of  the  retinal  elements,  which  make  it  pos- 
sible to  concentrate,  dift'erentiate,  and  isolate  the  stimu- 
lations in  the  most  perfect  manner  for  the  particular  pur- 
pose of  vision. 

Moreover,  experiences  with  the  Roentgen  rays  have 
convinced  us  that  even  in  tlie  highl}-  differentiated  or- 
ganism of  man  the  retina  is  not  the  only  tissue  that  can 
be  stimulated  by  light.  The  deep  trophic  cutaneous  dis- 
turbances following  long  exposures  to  this  kind  of  light 
bear  out  this  statement ;  and  similar!}',  sound  vibrations, 
although  finding  a  particularly  responsive  recipient  in 
the  peculiarly  constructed  auditory  apparatus  of  the  laby- 
rinth, evidently  also  have  some  effect  on  other  tissues. 

The  irritability  par  excellence  of  nerve  tissue  is  shown 
apong  other  things  by  comparison  with  that  of  amoebte, 
since  nerve  fibres  are  put  into  activity  by  extremel}' 
feeble  galvanic  currents,  while  amoebae  demand  much 
stronger  currents  for  this  effect. 

Threshold  and  Threshold  Value  of  Stimulation. — Very 
feeble  stimuli  cause  no  visible  or  demonstrable  effects  on 
the  stimulated  or  other  tissues.  By  gradually  increasing 
the  intensity  of  the  stimulus  a  point  is  finally  reached 
when  its  effect  becomes  just  perceptible  or  demonstrable. 


This  point  is  called  the  threshold  of  stimulation  and  the 
intensity  of  the  stimulus  producing  this  minimal  elfect  is 
called  the  threshold  value  of  stimulation.  This  threshold 
value  is  not  an  immutable  entity  but  dependent  on  the 
demonstrable  effect  that  is  expected,  as  well  as  on  other 
factors. 

For  instance,  the  threshold  value  for  a  stimulation  of 
the  planta  pedis  might  be  that  degree  of  stroking  which 
is  sufficient  to  produce  a  plantar  reflex;  or  it  might  be 


.\ctiaospberium  Under  Chemical  .Stimulation.      (From  Verworn.) 
slightly  stimulated ;    c,  strongly  stimulated. 


a.  Unstimulated ; 


that  degree  of  stroking  which  just  suflices  to  give  a  con- 
scious tactile  impression.  The  first  would  be  the  thresh- 
old value  of  reflex,  tlie  other  the  threshold  value  of  con^ 
scions  perception  for  the  tactile  stimulus. 

For  a  motor  nerve  the  threshold  value  of  stimulation! 
is  usually  measured  by  the  intensitj'  of  the  stimulus  re- 
quired to  produce  a  minimal  contraction  of  the  muscle 
supplied  by  it ;  but  we  have  seen  in  the  instance  of  curare 
poisoning,  which,  by  a  paralysis  of  the  endings  of  a  motor 
nerve,  prevents  or  impedes  the  transmission  of  the  im- 
pulse from  nerve  to  striated  muscle,  that  the  degree  of 
muscular  contraction  does  not  give  us  any  true  measure 
of  the  irritability  of  the  nerve  and  consequently  not  of 
the  threshold  value  of  stimulation  of  the  nerve. 

Another  factor  influencing  the  threshold  value  is  the 
amount  of  "  charging  "  existing  in  a  given  nerve  or  nerve- 
cell  group  previous  to  the  stimulation.  If,  for  instance,  a- 
cell  group  from  which  a  motor  nerve  takes  its  origin  is- 
acted  upon  from  some  source  or  other  by  a  temporary 
nerve  impulse  or  by  a  continuous  stream  of  nerve  im- 
pulses (tonus)  just  weak  enough  not  to  produce  a  muscu- 
lar contraction,  then  a  very  small  amount  of  additional 
stimulation,  whether  such  is  a  voluntary  nerve  impulse, 
a  sensory  stimulation  acting  b\'  way  of  reflex,  or  an  ex- 
ternal direct  stimulus,  would  suffice  to  transform  the  la- 
tent into  potent  energy  and  thus  to  cross  the  threshold  of 
stimulation. 

On  the  other  hand  the  nerve  impulses  acting  on  a  given 
cell  group  at  the  moment  of  an  intended  stimulation  may 
be  antagonistic  to  the  latter  and  thus  increase  its  threshold 
value  in  a  corresponding  degree. 

B.  Onvf  (Onufrowicz). 
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Max  Verworn :  General  Physiology.  An  outline  of  the  science  of 
life.  Translated  from  the  second  German  edition  by  Frederick  S. 
Lee,  London,  MacmUlan  Co.,  1899. 

ISCHL  is  one  of  the  most  frequented  spas  of  Austria, 
being  often  visited  \>\  the  Emperor  and  man}'  of  the  no- 
bility. It  is  situated  in  the  centre  of  the  "  Salzkammer- 
gut,"  in  a  beautiful  Alpine  valley,  at  the  point  where  the 
little  river  Traun  empties  into  the  Ischl.  Its  elevation  is 
about  fifteen  hundred  feet  above  the  level  of  the  sea.  It 
possesses  a  mild,  moist  climate,  the  average  temperature 
from  May  to  the  end  of  September  being  61°  F.  Show- 
ers are  very  frequent  durmg  the  earlj-  part  of  the  sum- 
mer, but  the  sandy  soil  absorbs  the  water  quickl}',  so  that 


23a 


Isolation  Hospitals. 


REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


the  •walking  is  seldom  rendered  unpleasant.  In  the 
neighborhood  of  the  salt  works  the  atmosphere  is  very 
similar  to  that  of  the  seashore. 

The  salt  hills  of  Ischl  and  Hallstadt  contain  natural 
salt  veins,  consisting  of  saliferous  clay  mixed  with  gyp- 
sum, resting  upon  limestone  seamed  with  marl  and  clay. 
Pure  water  is  conveyed  hither  in  pipes,  becomes  satur- 
ated with  the  salts," and  the  brine  then  flows  into  the 
salt  houses  in  Ischl  and  Ebensee.  The  following  is  the 
composition  of  the  brines  coming  from  the  Ischler  and 
Hallstadter  hills,  calculated  in  parts  per  1,000: 


Hallstadter 
brine. 

Ischler 
brine. 

25.5.26 
4.94 
.10 
4.63 
3.3,5 
3.40 

236.13 

.93 

.06 

.69 

3.84 

3.»4 

271.63 

245.49 

The  baths  are  prepared  by  mixing  these  two  brines  in 
the  proportion  of  one-third  Ischl  and  two-thirds  Hall- 
stadt, to  which  is  often  added  a  decoction  of  pine  needles. 
There  are  also  facilities  for  mud  baths  and  for  inhalations 
of  salt  spray. 

There  are  also  several  mineral  springs  at  Ischl.  Tlie 
following  is  their  composition,  computed  in  parts  per 
1,000: 


Schwetel- 

Klebelsberg- 

Maria- 

quelle. 

quelle. 

Loulsenquelle. 

Calfimii  rmitniiate 

0.092 

0.015 

0.197 

Mji^'n''>juMi  tjifbonate. . 

.011 

.010 

Culrnjiii  sulphate 

.4.59 

.344 

.078 

Pota.ssiuin  .sulphate  — 

.024 

.018 

Sodium  sulplmte 

4.125 

.Z!i 

.071 

Magnesium  chloride  . . . 

.733 

.406 

.098 

Sodium  chloride 

17.005 

.5.118 

5.580 

22.437 

6.086 

6.034 

In  the  sulphur  spring  (Schwefelr|uelle)  there  is  a  con- 
siderable amount  of  free  sulphureteil  hydrogen  gas. 

In  addition  to  its  being  a  fashionable  watering-place, 
Ischl  enjoys  a  well-deserved  reputation  as  a  health  resort. 
The  climate  and  the  waters  combine  to  render  it  admir- 
ably a<lapted  for  the  treatment  of  nervous  and  irritable 
individuals,  and  of  those  debilitated  by  disease,  dissipa- 
tion, or  too  rapid  growth.  Children  suffering  from 
scrofulous  troultles  are  often  much  benefited  by  a  visit  to 
the  place.  Inhalations  of  the  brine  spray  are  used  in  the 
treatment  of  chronic  catarrhal  affections  of  the  air  pas- 
sages, and  many  female  disorders  are  relieved  by  brine 
baths. 

The  accommodations  at  Ischl,  at  least  up  to  within  a 
few  years,  have  been  rather  inadequate  for  the  large 
number  of  visitors:  the  cost  of  living  is  inconsequence 
somewhat  high.  There  are  many  private  villas  in  the 
])lace,  and  the  scenery  in  the  valley  is  charming.* 

The  beautiful  situation  and  the  mild,  equable,  soothing 
climate,  and  innumerable  charming  excursions  round 
about,  all  conspire  to  render  Ischl  a  delightful  spot  for  a 
longer  or  shorter  visit  in  the  season,  which  lasts  from 
July  to  the  end  of  September. 

It  is  an  excellent  resort  for  an  "after-cure."  Besides 
the  di.seases  above  m<'ntioned,  there  may  be  added  neu- 
ralgia, ana'inia,  aud  rheumatoid  arthritis,  which  are  said 
to  improve  from  a  residence  here.  It  is  still  an  expensive 
and  fasliionable  resort,  but  the  accommodations  are  said 
to  be  excellent.  There  is  a  line  Kurhaus,  two  bath 
houses,  wliere  brine,  sulphur  aud  pine  baths,  and  brine 
vapor  baths  are  given.     The  "milk  and  whey  cure"  is 


»  Up  U>  this  point  the  text  of  the  orieiual  edition  has  been  followed 
-.E.  O.  O. 


also  another  resource  of  the  ])lace.  The  number  of  in- 
habitants is  about  7,000,  and  there  are  nearly  6,000  visi- 
tors. 

The  shortest  route  from  England  is  viS  Cologne  to 
Munich,  thence  via  Salzburg  to  Ischl.  It  is  1,048  miles 
distant  from  Paris. 

Although  he  visited  it  some  years  ago,  the  writer  still 
vividly  remembers  the  beautifully  shaded  avenue  which 
is  one  of  the  features  of  the  place.         Edward  0.  Otis. 

ISINGLASS.— IciiTHYOCOLLA.  "The  swimming-blad- 
der of  Acijii iifier  Huso  Linn.,  and  of  other  species  of  Aci- 
pe user  (Class,  Pisces;  Order,  Sturiones)"  (U.  S.  P.). 

Isinglass  is  prepared  from  these  sturgeons,  mostly  of 
the  tributaries  of  the  Black  and  Caspian  seas  where  they 
are  very  largely  consumed  for  food,  by  opening  and  re- 
moving their  air  reservoirs,  splitting  or  slicing  them, 
macerating  them  to  remove  their  mucous  surfaces,  and 
drying;  the  tripe-like  membranes  are  then  rolled  in 
cylinders  (staple  isinglass),  folded  in  folios  (leaf  or  book 
isinglass),  or  done  iu  some  other  more  or  less  fantastic 
shape.  Its  ordinary  form  in  this  market  is  that  of 
"sheets,"  of  irregular  size  and  shape;  it  is  stiff,  of  a 
horny  or  pearly  appearance,  whitish  color,  semitranspar- 
ent,  somewhat  iridescent,  tough,  and  flexible,  but  with- 
out taste  or  odor.  Isinglass  almost  completely  dissolves 
in  boiling  water,  the  structural  character  disappearing 
completely.  Besides  this,  which  is  generall}'  known  as 
Russian  isinglass,  and  is  iu  this  country  very  expensive, 
the  swimming-bladders  of  the  hake  and  other  lishes  are 
manufactured  into  sheets  and  ribbons  of  thin,  light- 
brownish,  gelatinous  tis.sue,  known  as  Ameiican  isinglass. 
Its  properties  are  similar  to  those  of  the  above,  but  it  is 
darker-colored  aud  not  so  absolutely  free  from  taste  and 
odor. 

Isinglass  consists  of  about  ninety-nine  per  cent,  of 
pure,  white,  flue,  aud  adhesive  gelatin,  which  forms  a 
jelly  with  twenty-four  parts  of  water.  Its  medical  and 
dietetic  qualities  are  identical  with  those  of  other  pure 
gelatins,  which  are  frequently  substituted  for  it.  Its 
only  medical  use  is  in  the  preparation  of  water  plasters 
(isinglass  plasters,  court  plasters,  etc.),  which  are  essen- 
tially silk  or  linen  cloth,  varnished  with  a  thin  layer  of 
the  isinglass,  and  backed  with  some  waterproof  varnish, 
like  that  of  gutta-percha  or  tolu. 

Such  a  plaster  is  otiicial  under  the  title  Emplastrum 
ichthyociillif. 

Japanese  isinglass  has  already  been  considered  imder 
'' Agar- Agar. "  W.  P.  Bolles. 

ISOLATION  HOSPITALS.— In  the  present  article  it  is 
proposed  to  deal  only  with  such  portions  of  the  subject 
as  come  within  the  province  of  the  medical  man. 

In  modern  days  the  term  "  pest  house  "  no  longer  ex- 
presses the  attitude  of  the  public  toward  the  segregation 
of  infectious  diseases.  The  necessity  of  isolating,  in  some 
way  or  other,  individuals  affected  with  such  diseases,  had 
already  made  itself  evident  in  the  middle  ages.  Com- 
munities had  begun  to  recognize  the  advantages  of  iso- 
lation in  times  of  epidemics,  but  had  not  learned  the  value 
of  dissociating  it  from  surroundings  calcidated  to  arouse 
horror  or  repugnance.  The  modern  aim  has  been  to 
make  tlie  conditions  of  care  and  treatment  such  as  to  in- 
vite the  contidence  of  the  public.  When  a  community 
possesses  an  infectious  hospital  in  which  the  interests  of 
the  patient  are  known  to  be  better  served  than  by  any 
other  means,  a  great  point  lias  been  gained.  In  Brigh- 
ton, England,  for  instance,  over  eighfy  per  cent,  of  all 
persons  with  contagious  disease  in  the  city  go  to  the  iso- 
lation hospital  for  treatment.  The  law  in  England  au- 
thorizes tlie  health  authorities  to  insist  tijion  treatment, 
in  hospital,  of  all  persons  affected  with  a  contagious  dis- 
ease whose  surroundings  are  such  that  home  treatment 
would  constitute  a  source  of  danger  to  others  (Public 
Health  Act,  187.')).  England  was  the  first  country  to 
adojit  such  a  regulation.  Sending  awa}'  the  sick  mem- 
ber of  the  family  leaves  the  house  free  from  the  irksome 
quarantine,  greatly  lessens  the  expense,  and,  if  the  hos- 
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A,  Adinitting-rooms. 

B,  Bath-rooms. 

C,  Closets. 

D,  Day-rooms. 
a.  Elevators. 

F.  Linen-rooms. 

G,  Supervisor. 

11,  House  Physician's  Rooms. 

/,  Medical  Receiving-rooms. 

K,  Special  Wards. 

Z,  Lavatories. 

M,  Medicine  Closets. 

JV,  Nurses'  Rooms. 

P,  Balconies  and  Terraces. 

Q,  Splint-room. 


R,  Recovering-rooms. 

.S,  Students'  Rooms. 

T,  Etherizing-rooms. 

t"  Surgeons'  Receiving  and  Waiting  Rooms. 

W,  Patients'  Wardrobes. 

X  Dumb-waiters. 

Y,  Water-closets. 

Z.  Connecting  Corridors. 

B.B,  Dining-rooms. 

S.R,  Surgeons'  Rooms. 

P.R,  Physicians'  Rooms. 

E.R,  E.xamining-rooras. 

I).  W,  Double  Ward. 

O.R,  Operating-rooms. 
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pital  is  properl)'  built  and  managed,  gives  the  patient  a 
better  cliance  of  recovery. 

The  legal  right  to  construct  infectious  hospitals  should 
be  vested  in  nuinicipal  authorities,  as  part  of  the  regular 
functions  of  their  board  of  health.  In  cases  of  private 
institutions  for  infectious  disease  it  seems  pioper  that 
some  supervision  should  be  exercised  by  health  boards, 
in  order  to  make  sure  that  the  necessary  precautions  are 
observed.  Such  a  supervision  would  also  secure  protec- 
tion for  the  interested  parties  in  actions  for  damages  al- 
leged to  be  due  to  infectious  hospitals,  etc. 

Isolation  hospitals  may  be  divided  into  four  classes,  in 
accordance  with  the  different  conditions  which  may  exist 
in  the  community.  They  are:  (1)  Relatively  large  hospi- 
tals, serving  the  requirements  of  cities;  (2)  cottage  hospi- 
tals and  those  required  in  small  towns ;  (i5)  isolation  wards 
or  pavilions,  in  connection  with  general  or  special  hospi- 
tals; (4)  isolation  hospitals  for  schools,  institutions,  etc. 
In  all  essential  respects  the  second  and  fourth  classes  are 
virtually  the  same. 

lite  Site. — This  should  not  be  chosen  in  a  thickly  set- 
tled residential  district,  nor  should  it  be  situated  incon- 
veniently far  from  the  population  which  it  is  intended  to 
serve.  Preferably  a  site  with  open  space  surrounding  or 
adjoining  it  should  be  selected;  the  neighborhood  of 
buildings  devoted  to  large  commercial  enterprises,  which 
of  themselves  would  check  local  building  of  residences, 
without  at  the  same  time  giving  rise  to  any  nuisance 
(noise,  dust,  odors,  etc.),  often  forms  a  satisfactory  spot. 
Remoteness  is  to  be  avoided,  as  it  has  been  found  that 
the  distance  at  which  the  danger  of  infection  by  air  can 
be  eliminated  for  ordinary  infectious  diseases,  is  at  most 
one  hundred  feet  in  the  case  of  adjacent  buildings.  In 
the  City  Hospital  at  Boston  it  has  been  sliown  by  experi- 
ence that  the  frctiuenc)'  of  occurrence  of  cases  in  the  im- 
mediate vicinity  of  the  isolation  hospital  is  less  than  the 
average  for  other  parts  of  the  town.  The  observations 
made  bv  the  Local  Government  Board  on  this  point  (Re- 
port of' Medical  Health  Otiicer,  L.  G.  B.,  1881)  are  very 
striking.  An  extensive  inquiry  made  by  Thorne-Thorue 
andShirley-Murph)-l3rought  outthe  fact  that  even  where 
large  fever  hospitals  were  situated  within  one  hundred 
feet  of  dwellings  no  transmission  appeared  to  take  place 
by  means  of  air  or  dust  in  cases  of  scarlet  fever  or  t3'phus 
fever.  The  distances  referred  to  were:  79  feet,  55  feet, 
49  feet,  36  feet,  and  in  one  case  only  29  feet.  A  distance 
of  90  feet  between  the  City  of  London  Workhouse  and 
the  Homerton  FcverHospital  was  apparently  sufficient  to 
prevent  the  occurrence  of  infection.  The  Local  Govern- 
ment Board  lays  down  40  feet  as  a  minimum  distance  be- 
tween a  fever  hospital  and  the  nearest  point  where  the 
public  are  exposed,  the  space  being  called  the  "  sanitary 
zone."  The  same  distance  is  enforced  as  a  mininuim 
between  various  pavilions  or  outbuildings  of  the  hospital 
and  applies  to  any  outbuilding,  temporary  extension, 
etc.,  none  of  which  must  be  less  than  40  feet  from  the 
one  nearest  to  it. 

In  the  case  of  smallpox  hospitals  the  inquiry  showed 
that  where  there  was  an  aggregation  of  oulj'  a  few  cases 
no  instance  of  the  spread  of  infection  througli  the  air  oc- 
curred. On  the  other  hand,  the  case  of'the  Fulham 
Sniallpox  Hospital  (studied  by  Dr.  "W.  H.  Power)  fur- 
nished very  striking  evidence  of  a  contrary  nature.  It 
was  found  that  a  much  larger  number  of  cases  of  small- 
pox occurred  in  the  vicinity  of  this  hospital  than  in  other 
parts  of  the  town,  and  that"  the  majority  of  these  patients 
lived  within  the  area  over  which  the  prevailing  winds 
passed  after  crossing  the  hospital  property.  So  far  as 
could  be  ascertained,  this  outbreak  of  smallpox  was  due 
entirely  to  the  transportation  of  the  infection  by  means 
of  air  currents.  The  Local  Government  Board  therefore 
forbade  the  erection  of  a  smallpox  hospital  "(1)  on  any 
site  where  it  would  iiave,  within  one-quarter  mile  of  it 
as  a  centre,  either  a  hospital,  whether  for  infectious  dis- 
eases or  not,  or  a  workhouse,  or  auv  similar  establish- 
ment, or  a  population  of  1.50  to  200  persons;  (2)  on  any 
site  where  it  would  have  within  one-half  mile  of  it,  as  a 
centre,  a  population  of  500  to  600  persons,  whether  in  one 


or  more  institutions  or  in  dwelling  houses."  The  Board 
found  it  advisable  not  to  sanction  the  establishment  of 
infectious  hospitals  unless  it  was  agreed  that  cases  of 
smallpox  should  not  be  received  or  treated  at  the  same 
time  with  other  infectious  diseases. 

Attempts  to  deal  with  the  outgoing  air  of  smallpo.x 
hospitals  by  passing  it  through  furnaces  or  by  filtering, 
etc.,  have  not  been  found  to  work  successfull.y.  Upon 
this  latter  point,  it  should  be  stated,  the  observations  are 
not  exhaustive.  On  the  other  hand,  the  evidence  from 
the  inspection  of  the  provincial  institutions  in  England, 
where  smallpox  and  other  diseases  were  simultaneously 
treated,  but  in  separate  pavilions,  did  not  show  that  thev 
were  frequently  the  centres  from  which  infection  spread 
to  the  neighboring  population. 

The  danger  of  infection  is  due  less  often  to  the  nearness 
to  the  hospital  than  to  the  way  in  which  it  is  managed. 
The  wisdom  of  the  Local  Government  Board  in  establish- 
ing the  rule  that  there  shall  be  erected  a  close  fence  six 
and  one-half  feet  high  round  the  entire  grounds  of  such 
an  institution,  is  sufficiently  obvious. 

Capacity  of  Hospital. — It  has  been  found  in  England 
that  about  one  bed  per  one  thousand  inhabitants  is  needed 
for  infectious  cases.  The  requirements  of  villages  and 
small  towns  are  practicallj'  identical,  and  the  necessity  of 
providing  for  an  effective  isolation  previous  to  the  first 
case  of  infectious  disease  is  imperative  in  order  to  prevent 
epidemics.  Accommodation  somewhat  in  excess  of  the 
ordinary  needs  of  the  locality  should  be  furnished,  so 
that  recourse  to  temporary  additions  may  be  seldom 
needed  and  expen.se  thus  saved.  This  also  allows  for 
increased  demands  owing  to  growth  of  population.  Ac- 
commodation for  administrative  purposes  should  be  fur- 
nished in  excess  of  what  is  actually  required  for  the 
wards  ordinarily  in  use,  so  that  it  may  also  prove  ade- 
quate to  the  extra  demands  made  upon  it  in  time  of  epi- 
demic. The  minimum  requirements,  in  the  case  of  a 
village,  call  for  accommodations  suitable  for  isolating 
four  patients — two  of  each  sex. 

Arrangement. — The  hospital  should  be  so  arranged 
that  each  disease  may  be  treated  in  a  separate  building. 
In  most  establishments  there  are  separate  pavilions  for 
scarlet  fever  and  diphtheria.  In  addition  to  the  isola- 
tion or  observation  w'ards,  administration  buildings,  etc., 
some  provision  should  be  made  for  the  reception  of  a 
few  smallpox  or  other  pestilential  cases,  in  order  to  save 
the  expense  of  maintaining  an  empty  smallpox  hospital 
during  the  periods  of  time  intervening  between  epidemics. 
The  convenience  to  the  public  of  having  accommodations 
for  cases  of  measles  and  whooping-cough  is  greatly  ap- 
preciated, but,  unfortunately,  such  accommoilations  are 
provided  in  only  a  small  proportion  of  existing  institu- 
tions. Where  tuberculosis  is  not  provided  for  by  special 
sanatoria,  the  patients  should  be  received  in  separate 
wards  or  pavilions.  In  England  pavilions  for  typhoid 
cases  are  often  provided. 

Cost. — For  a  small  cottage  hospital  (see  below),  the 
cost  averages  from  eight  thousand  to  fifteen  thou.?and 
dollars ;  for  one  large  enough  to  accommodate  from  forty 
to  fifty  patients  the  expense  will  run  from  fifty  thousand 
to  one  hundred  thousand  dollars.  The  cost  of  the  main- 
tenance of  infectious  patients  in  the  Boston  City  Hospital, 
was  found,  for  the  year  1900,  to  be  S6.24  per  week  per 
head,  or  .S22..52  per  ca.se  (exclusive  of  antitoxin).  In  small 
establishments  the  cost  per  patient  is  higher  and  may 
reach  $100.  The  expense  is  mainly  due  to  the  necessit}' 
of  providing  a  relatively  large  stall,  the  actual  mainten- 
ance of  the  patients  costing  rather  less  than  in  general 
hospitals. 

Plans. — The  plans  for  a  cottage  hospital  recommended 
liy  the  Local  Government  Board  in  their  circular  of  189.5* 
will  be  found  valuable  as  a  guide.  The  accommodations 
comprise:  (1)  An  administrative  building  with  receiving 
room,  quarters  for  staff,  nurses,  and  attendants,  kitchen 
(if  not  separately  placed);  (2)  wards:  (3)  outbuildings, 
disinfecting   chamber,   mortuary,   laundrj',   ambulance, 

*  Eyre  4  Spottiswoode,  London ;  price  one  penny. 
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stables,  etc.  The  municipal  disinfection  may  be  operated 
in  connection  witli  the  hospital,  the  arrangement  being 
found  to  work  smoothly. 

When  for  any  reason  a  special  hospital  cannot  be  con- 
structed, the  next  best  thing  is  to  secure  the  use  of  a 
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FlO.  2967.— Plan  of  Cottage  Hospital  Reoommended  by  Local  Govern- 
ment Board. 

suitable  dwelling  which  may  be  placed  in  the  charge  of 
a  man  and  his  wife  who  are  willing  and  competer»t  to 
take  suitable  care  of  cases  of  this  nature. 

The  minimum  requirements  for  four  persons  enabling 
two  diseases  to  be  dealt  with  is  shown  in  Fig.  2967,  this 
would  be  more  efficient  if  it  provided  for  the  separation 
of  sexes,  having  two  separate  wards  instead  of  one  ward 
with  two  beds.  The  use  of  the  veranda  as  a  means  of 
communication  is  a  good  plan,  and  it  will  be  noticed  that 
the  liath  is  movable.  The  condi- 
tions are  as  simple  as  possible,  and 

provide  for  a  dry  earth  closet  system. 
The    arrangement    of    buildings 

ui)on  a  restricted  site  is  shown  in 

Fiir.  2908. 
In    Fig.    2969 

are    sliown    the 

plans     for    two 

cottage    i  n  f  e  c- 

tious     hospitals 

of    from   six   to 

ten  beds,  with  a 
draiiiage  by  the  water-carriage  sys- 
tem. Tliese  are  satisfactory  except 
in  the  want  of  provision  for  an  obser- 
vation ward. 

Fig.  2970    furnishes  a  plan    of  a 
larger  hospital,  with  wards  or  pavil- 
ions for  twelve  iiifcctio\is  cases.    Tlie 
amount  of  air  space  provided  per  head  is  2,000  cubic  feet 
with  144  square  feel   per  bed.     The  dimensions  of  the 
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For  cottage  hospitals  convenient  dimensions  are: 
Larger  wards,  26'x32',  small  22'xl3',  same  cubic  space 
(ceilings  14'  high);  nurses'  bedrooms,  15'  x  10';  kitchens. 
15.5'  X  13';  doctor's  room,  13'  x  9';  matron's,  13'  x  11'; 
two  bedrooms,  13'  x  11';  servant's  bedroom,  9'  x  7'; 
mortuary.  14'  x  11';  ambulance  shed,  14'  x  11';  disinfect- 
ing room,  13'  x  11';  wash-house,  13'  x  11'. 

There  should  be  also  a  discharge  room  and  a  store  for 
clean  clothes,  detached  both  from  the  wards  and  from 
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FlO.  2969.— Plans  Furnished  by  the  Local  Government  Board  for  Two- 
Cottage  Inlei'tious  Hospitals— one  for  six  and  the  other  for  ten 
beds. 

the  administration  building,  for  the  final  disinfection  of 
the  patients  on  leaving  the  hospital.     The  dimensions  of 
these  rooms  are : 
Discharge  room  and  dressing-rooms,  8'  x  10 ,  10  x  6', 

10'  X  11';     shower 
batliroom,     10'  x  4i' ; 
patients'     bathroom, 
10'  X  9' ;  nurses'  bath- 
room,   10'  X  8' ;     pa- 
tie  uts'    dressing- 
room,  8'  X  10' ;  nurses' 
d  r  e  s  s  i  n  g- 
«"»""'"■"  room,  8x10'; 
clothes  store, 
18'  X  8'. 

It  is  essen- 
tial that  com- 
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■wards  are  given  in  the  plan. 


Fig.  2970.— Plan  of  a  Ward  Pavilion  for  Twelve  Cases  of  Infectious  Disease.    (Plans  furnished 
by  the  Local  Government  Board.) 

munication  between  the  rooms  where  different  diseases 
are  treated  should  be  by  means  of  outside  pa.ssages  or  of 
corridors  which  should  be  open,  if  the  climate  permits  of 
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it.  and  iu  any  case  separately  ventilated  from  the  rest 
of  the  building.  One  of  the  great  difficulties  in  cold 
climates  is  the  necessity  for  economizing  space  in  order 
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Fig.  2971.— London  Fever  Hospital,  Isolation  Building. 

to  permit  of  an  economic  heating  an-angement.     Abun- 
dant facilities  for  bathing  and  disinfection  bj'  the  nurses 
.and    attendants    are    re- 
quired,   no    matter    how 
small   the    hospital    may 
be. 

The  arrangements  for  a 
large  hospital  for  infec- 
tious diseases  are  well  il- 
lustrated by  the  plans  of 
the  Department  for  In- 
fectious Diseases  of  the 
Boston  City  Hospital, 
which  is  a  model  estab- 
lishment of  its  kind,  easily 
the  best  on  this  continent, 
and  certainly  equal  to  any 
that  lias  been  constructed 
in  Europe.  These  ar- 
rangements are  shown  in 
Plate  XXXVI.  It  will  be 
noticed  that  the  examina- 
tion room  and  attendants' 
rooms  are  situated  at  the 
entrance,  the  superinten- 
dent's and  matron's  rooms 
off  the  reception  hall 
communicating  with  all 
the  corridors  of  the  build- 
ing. The  connecting  cor- 
ridors aie  covered   ways 

exposed  freely  to  the  air  and  open  at  the  sides.     The 
stairways  for  commMuication  between   the    blocks  are 


situated  outside  the  buildings  so  that  communication 
can  be  ha<l  with  any  flat  of  the  wards  without  passing 
through  any  other  wards.  The  relatively  large  number 
of  small  waids  and  separate  rooms  is  a  special  feature. 
The  separate  blocks  are  provided  for  diphtheria  and  scar- 
let-fever patients,  with  some  separate  accommodation  for 
those  affected  with  measles  or  with  whooping-cough.  It 
will  be  seen  that  an  interval  of  forty  feet  for  all  buildings 
from  the  street  has  not  been  maintained  iu  all  in- 
stances, but  the  minimum  distance  of  the  wards  to 
the  street  at  no  point  is  less  than  foi'tj'  feet. 

Construction  <ind  Furnishing. — It  is  specially 
necessary  that  the  rules  as  regards  simplicity  of 
construction,  rounding  of  corners,  use  of  washable 
materials  for  flooring  and  walls,  etc.,  should  be 
strictly  followed  in  isolation  hospitals.  The  less 
furniture  the  better,  and  that  little  should  be  of  a 
kind  readily  disinfected  and  not  likely  to  collect 
dirt. 

To  facilitate  supervision  by  the  nurses  the  use 
of  glass  partitions  is  very  advantageous,  as  it  ab- 
solves the  attendant  from  the  necessit}'  of  spend- 
ing so  much  time  in  the  same  apartment  with  the 
patient.  In  the  new  wing  for  infectious  diseases 
in  the  Pasteur  Institute,  the  use  of  glass  parti- 
tions for  individual  patients  is  very  general. 

Free  ventilation  is  necessary  not  only  for  the 

well-being  of  the  patients  but  also  to  reduce  the 

danger  of  infection  by  free  dilution.     A  supply  of  warm 

fresh  air  is  of  course  the  best  available  means,  and  as 
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Fig.  2972.- 


no.  2973.  —  Showing  Relations  of  the  Pavilion  (or  Inleetious  Diseases  to  the  Otter  Buildings  of  the 
Pi-esbyterian  Hospital  in  New  York  City. 

the  buildings  are  usuall.y  detached  and  widely  separated 
steam  heating  is  most  commonly  used.     Ventilation  by 
the  open  fireplaces  is  much  in  vogue 
in  England. 
In   small   hospitals   jacketed  stoves 
^  are  very  convenient  for  heating.     The 

apartments  of  the  staff  should  be  ven- 
tilated separately. 

No  special  arrangements  are  called 
for  with  reference  to  lighting,  beyond 
those  ordinai'ily  met  with  in  hospitals. 
The  separation  of  the  kitchen  from 
the  w-ards  is  necessary,  and  as  a  result 
of  this  arrangement  some  difficulty  in 
transportation  of  the  food  supplied  is 
likely  to  occur. 

Eoutiiie  of  Admission  and  Discharge. 
— ■3<mj:c  liiTToliH— —  — On  admission  patients  should  be  re- 

-Massachusetts  General  Hospital— Isolating  Ward.  ceived  in  the  examining-room,  and  if 
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any  doubt  exists  as  to  the  nature  of  the  case,  should  be 
placed  in  the  observation  wards  until  a  diagnosis  has 
been  made.  Their  clothes  .should  be  sent  to  be  disin- 
fected, and  thev  should  receive  these  disinfected  clothes 
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Fir.  2y74. — Plan  of  Isolated  Pavilion  of    tbe  Presbyterian    Hospital 
York  City. 

or  a  fresh  suit  upon  leaving.  Before  they  take  their  de- 
parture, however,  they  should  be  subjected  to  a  series  of 
baths,  this  being  especially  necessary  in  the  case  of  the 
exanthematous  diseases.  After  the  final  bath  they  should 
dress  with  clean  clothes  in  a  room  leading  to  the  outside, 
so  as  not  to  re-enter  an  infected  apartment. 

It  is  of  advantage  to  have  a  steam  sterilizing  apparatus 
upon  the  premises,  though  the  use  of  a  closed  chamber 
with  formalin  gives  adequate  penetration  of  clothing, 
bedding,  etc. 

Whenever  possible,  a  bacteriological  examination 
should  be  made  as  a  means  of  regulating  the  admission 
and  discharge  of  patients,  and  for  the  establishment  of 
the  diagnosis  in  doubtful  cases.  For  the  public  -safety  co- 
operation with  a  bacteriological  laboratory  is  indispens- 
alile. 

To  i)revent  dissemination  of  disease  by  lay  visitors 
these  .should  be  obliged  to  go  through  a  thorough  ritual 
of  disinfection  before  leaving  the  premises,  and  they 
should  be  obliged  to  wear  special  protective  caps  and 
linen  dusters,  while  visiting  the  wards.  Visitors  should 
be  admitted  only  as  a  matter  of  urgent  necessity  and  In 
dangerous  cases. 

Mortuary.— K  suitable  place  for  the  care  of  dead  bodies 
is  indispensable.  Facilities  for  proper  postmortem  ex- 
aminations are  too  often  neglected.  To  prevent  the  dan- 
ger of  infection  being  spread  by  the  corpses,  and  before 
removal,  they  should  be  wrapped  in  sheets  soaked  in 
some  disinfectant  .solution  such  as  sublimate  1:1000,  or 
chloride  of  lime,  one  percent.,  and  the  orifices  of  the  body 
should  be  pluiiged  by  wadding.  In  case  of  transporta- 
tion to  a  ilistanee,  a  galvanized  iron  box,  hermetically 
soldered,  should  enclose  the  coffin. 

hdlatioii  Departments  ill  General  Hospitals. — These  are 
now  provided  in  connection  with  all  of  the  modern  hos- 
pitals.    As  it  is  not  contemplated  to  treat  many  cases  at 


any  one  time,  a  number  of  small  separate  wards  give  the 
best  accommodation,  and.  generally  speaking,  wards  of 
one  or  two  beds  only  are  needed.  The  amount  of  ac- 
commodation for  nurses  in  these  wards  must  be  relativelj' 
greater  than  in  the  case  of  an  isolation  hospital, 
and  provision  for  separate  attendance  on  each 
different  case  shnidd  be  made.  The  building 
must  be  situated  at  a  sufficient  distance  (at  least 
forty  feet),  from  an}'  other  building,  and  as  far 
as  possible  from  the  surgical  wards;  location 
near  the  mortuary  or  laundry  is  preferable.  It 
should  not  communicate  directly  with  any  part 
of  the  hospital,  but  should  be  accessible  only 
through  open  corridors  or  bridges.  Communi- 
cation between  the  different  wards  of  the  isola- 
tion pavilion  should  be  by  means  of  a  balcony 
or  an  open  vestibide,  rather  than  b)'  internal  pas- 
sages. Food,  medicines,  clothing,  etc.,  should 
be  .sent  with  special  precautions,  and  notlang 
.shoidd  be  returned  unless  carefidly  disinfected. 
The  services  of  an  attendant  apart  from  the 
nurses  will  be  necessary  even  in  the  case  of  a 
small  establishment,  in  order  to  prevent  com- 
numication  between  this  de|iartment  and  the 
hospital  proper.  The  ventilation  of  each  ward 
and  room  iu  the  isolation  pavilion  should  be 
strictly  separate.  Examples  of  isolation  \vards 
are  shown  in  the  accompanving  figures  (Figs. 
2971,  2973,  2973.  and  2974).  the  number  of  beds 
required  is  about  four  per  cent,  of  the  total  pop- 
ulation of  the  hospital. 

The  destruction  of  garbage  and  refuse  b_y  ci'e- 
mation  is  an  essential  in  any  well-conducted 
hospital.  A  number  of  small  garbage  and  re- 
fuse destructors  are  on  the  market,  but  only  a 
few  of  them  are  found  to  give  very  satisfactory 
results.  Destruction  of  the  bodies  of  persons 
dying  of  infectious  disease  may  be  called  for  iu 
connection  with  severe  epidemics,  and  a  crema- 
in  New  tory  is  practically  indispensable  in  connection 
with  the  isolation  hospital  of  a  well-equipped 
quarantine  station.  Wyatt  G.  John.Hton. 

BiBLIOGRAPHT. 

The  publications  of  the  Local  Government  Board,  1880.  Is.S.I,  lS9.i, 
referred  to  above,  contain  valuable  data.  See  also  Burdett's  Cot- 
tage Hospitals  (with  plans):  MacNeilPs  Epideiiiii'  ami  Isolaliun 
Hospitals:  Gallon  on  Hospital  Construction;  Notini-  and  Firth: 
Hygiene;  Weyl's  Hamlbnchf.  Hygiene.  Bando:  Ruppelon  Hospital 
Construction;  Merck'-  on  Hospital  Management,  with  very  full 
plans  of  many  leading'  hospitals. 

ITCH-MITE.     See  AraeJtnida. 

IVY. — Englisli,  Black-,  Creeping,  or  Common  Ivy.  He- 
de.ra.  The  herbage  and  fruit  of  Hedera  lielij-  L.  {H. 
poetica  Salisb.,  fani.,  Araliacece).  The  gum  resin  exuded 
by  the  stem  is  also  used. 

This  well-known  and  highly  ornamental  evergreen  is 
native  of  Europe  and  temperate  Asia,  and  is  cultivated 
in  all  countries  having  a  suitable  climate.  The  leaves 
are  stoutly  petioled.  from  three  to  six  inches  long,  and 
mostly  of  greater  breadth,  entire  or  palniately  three-  to 
five-lobed,  rounded  or  cordate  at  the  base,  acute  at  the 
summit,  smooth,  very  dark-green,  very  thick  and  cori- 
aceous, somewhat  aromatic  and  of  an  astriugent  and  dis- 
agreeably bitter  taste.  The  poisonous  fruits  are  in  loug- 
peduncled,  panicled  umbels  and  are  five-i\yienate 
berries,  smooth,  black,  and  internallv  mealv.  They 
have  a  terebinthinate  odor  when  bruised  and  a  pungent, 
somewhat  sour,  terebinthinate  taste.  The  leaves  contain 
a  little  volatile  oil,  tannin,  and  the  glucoside  helirin, 
which  yields  helixigenin.  The  fruit  contains  a  bitter- 
sweet resin  in  the  pulp,  and  several  specific  principles  in 
the  seeds,  namely  Jiederic  acid  (CisHoeOi)  and  liedero- 
tannic  acid.  A  bitter  bod}-,  hfderin,  has  been  reported, 
but  its  nature  is  unknown.  It  has  been  claimed  that  it 
is  identical  with  the  hederotannic  acid,  but  this  appeals 
unlikely.  The  emetico-eathartic  and  poisonous  proper- 
ties have  been  proven  b}-  Joanin  to  reside  in  the  hederiu. 
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Ivy  leaves  have  been  used,  bruised  into  a  poulticelilie 
mass  aud  iu  other  forms,  as  a  parasiticide  aud  a  stimulat- 
ing application  to  cutaneous  ulcers  aud  eruptions.  Tliey 
are  also  used  internally  in  doses  of  gr.  xv.-x.\x.,  in  vari- 
ous diseases  and  wholly  unscientitically.  The  fruits  are 
emetico-cathartic  anil  are  doubtless  etfective  as  a  nause- 
ating diaphoretic,  and  have  tlius  been  used  in  febrile 
states.  The  gum  resin  is  used  as  an  astringent  inter- 
nally, aud  externally  for  the  same  purposes  as  the  leaves. 

Henry  H.  Rushy. 

IVY,  GROUND.    See  Lab^iahe. 

IVY,  POISON. — Rhus  Toxicodendron,  Mercury, 
Poison  Oxk.  "The  fresh  leaves  of  M/ius  radimiis  L. 
(fam.  Aniicanliace'i),"  U.  S.  P.  The  general  account  of 
this  plant  will  be  found  under  the  title  Pouoiwua 
Plants.  It  is  introduced  here  merely  to  refer  to  its  use, 
chietly  in  the  form  of  the  tincture,  in  doses  under  two 
minims  aud  usually  minute,  in  the  treatment  of  "  pa- 
ralysis, skin  diseases,  and  incontinence  of  urine."  Those 
physicians  who  are  not  gifted  with  a  homa-opathic  im- 
agination have  failed  to  tind  its  use  warranted,  aud  it 
will  probably  be  dropped  from  the  next  edition  of  the 
Pharmacoiueia.  Btnvy  II.  Rushy. 

IXODES  RlCliSIUS.     See  .4;v/c/(«jrf«. 

IXTLAN  *  SPRINGS,  MEXICO.— Within  the  municipal 
limits  of  IxtUin.  state  of  -Michoacan,  Mexico,  there  are 
a  large  number  of  mineral  springs  generally  known  as 
"Pozos  Hervideros,"  or  in  English  "Boiling  Springs." 
The  teiuperaturo  of  the  water  is  quite  high  and  the  odor  of 
sulphurous  acid  is  ver)'  marked.  People  suffering  from 
syphilis  and  rheumatism,  and  especially  those  suffering 
from  the  chronic  manifestations  of  these  diseases,  resort 
to  the  springs  in  large  numbers  in  order  to  take  the 
baths,  in  spite  of  the  very  unsatisfactory  arrangements 
existing  for  the  purpose. 

In  Mexico  Dr.  Zuniga  has  made  an  analysis  of  these 
waters,  and  he  states  that  their  composition  is  as  follows, 
per  litre:  Carbonic  acid,  0.0075;  carbonate  of  lime, 
0.0257;  sulphate  of  lime,  0.0210;  chloride  of  magnesium, 
0.0135.  He  therefore  very  properly  places  them  in  the 
group  of  simple  thermal  springs. 

iV,  J.  Ponce  de  Leon. 

JABORANDI.— Pilocarpus.  "The  leaflets  of  Pilo- 
Mvpvs  Selloanns  Engler  (Rio  .Janeiro  Jaborandi)  and  of 
Pikicarpus  Jaborandi  Holmes  (Pernambuco  Jaborandi) 
(fam.  Rutaeete),"  U.  S.  P.  Just  what  the  official  defini- 
tion ought  to  include  is  not  clear,  but  certainly  the  first 
named  of  these  two  species  is  a  very  inferior  drug,  and 
its  admission  is  excusable  only  on  the  ground  that  the 
market  is  often  devoid  of  anything  better.  Its  prepara- 
tions should  in  all  cases  be  sijecitically  so  labelled,  and 
larger  doses  given.  Better  still,  every  preparation  of 
jaborandi  should  bear  a  statement  of  its  alkaloidal  per- 
centage. The  British  Pharmacopoeia  authorizes  only  the 
second  specie'  The  genus  Pilocarpus  Vahl.  contains 
about  fifteen  species,  all  tropical  American  shrubs,  hav- 
ing impari-pinnate  leaves,  occasionally  of  but  one  leaflet. 
A  number  of  them  are  known  to  possess  alkaloids  similar 
to  those  of  the  official  article,  and  to  possess  similar  prop- 
erties. It  is  not  at  all  improbable  that  others  are  even 
fully  equal  to  P.  Jaborandi.  This  species  occurs  in  the 
Pernambuco  region,  and  is  exported  thence.  P.  Selloa- 
nvs  grows  in  southern  Brazil  and  Paraguay.  Since  the 
better  drug  will  doubtless  be  alone  retained  in  the  next 
edition  of  the  United  States  Pharmacopoeia,  it  is  here  de- 
scribed. 

Very  shortly  and  stoutly  petioluled,  the  blades  6  to  12 
cm.  (Sii  to  3  in,)  long  and  3  to  4  cm.  (f  to  1|  in.)  broad, 
oblong  or  oval,  occasionally  a  \er\  little  narrower  above 
or  below  the  middle,  usually  slightly  inequilateral  at  the 
base,  blunt  and  retuse  at  the  summit,  entire  and  thinly 

*  Also  spelled  "  Yxtlan." 


revolute  at  the  margin,  yellowish-  or  brownish-green, 
smooth  and  slightly  shining,  especially  underneath,  thick 
aud  coriaceous,  not  much  wrinkled,  the  reticulate  vena- 
tion prominent  on  both  surfaces,  especially  underneath; 
strongly  pellucid-punctate;  somewhat  peculiarly  aro- 
matic when  crushed  and  warmed  in  the  hand;  taste 
bitterish,  somewhat  salt}',  aromatic,  later  somewhat 
pungent  and  sialagogue. 

Leaves  which  are  very  much  smaller,  those  of  a  dull  or 
gray -green,  those  markedlj-  narrowed  iu  the  lower  half 
and"  those  tomentose  underneath  are  from  unotticial  spe- 
cies. 

Even  the  powder  is  distinguished  by  a  distinct  yel- 
lowish-green tint,  quite  dift'erent  fi'om  the  dull  green  of 
the  Rio  Janeiro  or  Paraguay  species.  The  distinction 
of  the  better  drug  is  in  this  case  of  unusual  importance, 
and  the  jihysician  may  well  supplement  the  knowledge 
of  the  [jharmacist,  who  is  usually  very  ill-informed  con- 
cerning it.  The  Rio  Janeiro  leaflets  are  narrower  and 
much  more  frequently  oblanceolate  than  lanceolate  or 
oblong.  They  are  not  so  thick  or  so  veiny  and  are  of  a 
dull  but  strong  green.  The  Paraguay  jaborandi  (from 
P.  pennaiifoliiis  Lem.)  is  of  a  gray-green,  and  the  leaflets 
are  mostly  oblong,  otherwise  like  the  last.  They  are  almost 
worthless.  Very  poor  also  are  the  velvety-hairy  leaves 
of  P.  trijcliyhptivs  Holmes.  P.  spicatiis,  "  Aracati  jabo- 
randi," has  unifoliolate  leaves  and  is  quite  worthless. 
Those  of  P.  niicrop/iylbis  Stapf,  with  obovate,  strongly 
emarginate  leaflets,  acute  at  the  base  aud  only  one  to  one 
and  one-half  inches  iu  length,  are  of  a  quality  almost 
equal  to  the  best,  and  their  introduction  to  this  defini- 
tion, in  place  of  P.  sellmntus,  appears  justifiable. 

Constituents. — The  one-half  per  cent,  of  volatile  oil 
is  by  no  means  inactive,  but  attention  has  not  been  at- 
tracted to  it.     Alkaloids  to  the  extent  of  al.'out  three- 


FiG.  2975.— Pernambuco   Jaborandi   Leaf   (PUocarpus  Jahnrandi 
Holmes).    Reduced  one-half.    (After  Greenish.) 

fourths  of  one  per  cent,  are  the  important  constituents. 
The  principal  one  is  pilocarpine  (diHieNiGs),  a  colorless 
or  yellowish  syrupy  liquid.  It  yields  numerous  crystal- 
line .salts,  but' we  are  not  driven  to  their  employment, 
since  the  alkaloid  itself  is  soluble  in  both  alcohol  and 
water.     It  possesses  the  properties  of  the  drug. 
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Pilocarpidim  (CoHnNjOj)  is  also  present,  and  can  be 
artificially  produced  from  the  former.  It  is  soluble  in 
\vater.  Its  action  differs  in  slight  particulars  from  that 
of  pilocarpine. 

Jaborine  (CjjHs^N.O,)  is  also  a  derivative  of  pilocar- 
pine. It  is  yellowish  and  syrupy,  or  becomes  a  soft  solid. 
It  is  soluble" in  alcohol,  but  only  slightly  in  water.  Al- 
though its  action  is  opposed  to  that  of  the  others,  there 
is  so  "little  of  it  as  not  to  iuterfere  greatly  when  the  en- 
tire drug,  or  a  ji reparation  which  certainly  contains  all  its 
constituents,  is  used. 

Action.— In  almost  every  particular  jaborandi  is  di- 
rectly antagonistic  to  belladonna.  Its  essential  action  is 
to  stimulate  the  secretions,  with  the  exception  of  those 
of  the  kidney  and  the  mammary  gland.  In  the  liver,  the 
production  of  sugai'  is  increased,  but  not  that  of  the  bile. 
The  secretions  most  affected  are  those  of  the  skin,  the 
salivary  glands,  and  the  pancreas,  but  those  of  eyes,  ears, 
stomach,  and  intestine  all  share  markedly  in  the  result. 
Salivation  is  the  first  to  appear,  and  diaphoresis  begins  as 
that  duninishes.  The  salivary,  and  especially  the  sudor- 
ific, increases  are  tlie  greatest  known  in  the  case  of  any 
drug,  and  are  sometimes  quite  phenomenal.  The  watery 
portion  is  most  increased,  but  there  is  also  some  increase 
in  the  solid  portion.  The  mode  of  operation  appears  to 
be  the  stimulation  of  the  nerve  endings  in  the  gland. 
The  production  of  leucocytes  is  notably  increased.  There 
is  hyperremia  of  the  tissues  whose  activity  is  increased, 
but  this  seems  secondary  to,  and  dependent  upon,  the 
former.  Through  the  increased  heat  radiation  there  is  a 
fall  of  temperature.  The  powerful  contraction  of  the 
pupil,  also  through  stimulation  of  the  nerve  endings, 
illustrates  wliat  takes  place  in  many  other  involuntary 
muscles.  The  blood-vessels  are  not  thus  affected,  so  there 
is  not  the  increase  of  blood  pressuje  that  we  should  ex- 
pect. Neither  is  the  heart  so  affected,  but  the  terminal 
filaments  of  the  vagus  in  this  organ  are  usually  stimulated 
and  the  movements  of  the  licart  as  a  whole  are  slowed. 
This  effect  is,  however,  quite  uncertain.  Nausea  is  apt 
to  follow  the  other  symptoms  after  large  doses  have  been 
taken. 

Use. — The  uses  of  jaborandi,  though  already  very  im- 
portant, are  by  no  means  developed,  especially  that  as  a 
stimulant  to  intestinal  digestion,  through  increased  pan- 
creatic secretion.  It  will  probably,  in  future,  have  a 
■wide  and  important  use  in  this  direction.  Its  present  use 
is  almost  wholly  as  a  sudorific,  and  it  seems  to  work  well 
in  all  cases  in  which  increased  perspiration  can  be  of  ser- 
vice. It  is  especially  valuable  in  removing  dropsical 
■accumulations,  and,  ■while  not  itself  directly  affecting  the 
existing  disease,  the  improved  condition  is  often  the  cause 
'Of  complete  recovery.  It  is  also  of  special  value  in  urae- 
mia, in  which  condition  it  washes  out  from  the  skin  ac- 
cumulated waste  and  clears  the  way  for  further  depura- 
tive  action.  By  early  relieving  congestion,  in  case  of  a 
threatened  cold,  the  latter  can  be  averted,  but  the  patient 
must  be  carefully  protected.  It  promotes  to  a  marked 
extent  the  nutrition  of  the  nails  and  hair,  as  well  as  of  the 
skin  generally,  and  its  iLse  in  cutaneous  diseases  is  a  still 
largely  unworked  field.  It  is  often  productive  of  great 
benefit  in  promoting  a  new  growth  of  hair,  even  when 
locally  applied.  The  hair  at  the  same  time  becomes  oily 
and  is  apt  to  become  darker.  Some  well-known  and  curi- 
ous accidents  in  producing  dark  spots  upon  -white  hair 
have  occun-ed.  The  alkaloid  is  often  used  locally  as  a 
substitute  for  eserine  in  the  eye,  whildts  internal  use  re- 
lieves congested  states  of  that  as  of  other  organs. 

Several  cautions  are  to  be  observed  in  the  u.se  of  jabo- 
randi. It  may  produce,  and  will  increase  the  tendency 
to,  abortion.  Ordinarily,  small  doses  are  to  be  preferred, 
as  there  is  a  great  tendency  to  reaction  after  its  use,  men- 
tal as  well  asgri'at  i)liysical  depression,  and  lack  of  secre- 
tion. The  iaborine  content  should  be  avoided  as  far  as 
])ossible.  Since  this  is  insoluble  in  water,  but  soluble  in 
alcohol,  while  pilocarpine  is  soluble  in  both,  a  weak  alco- 
holic menstruum  is  to  be  preferred,  and  commonly  the 
use  of  the  alkaloid,  carefully  prepared,  is  even  better. 
The  PharmacopcEia  provides  a  fluid  extract,  made  with 


diluted  alcohol,  the  dose  of  which  is  0.6-4  c.c,  (tUx.-lx.). 
The  dose  of  pilocarpine  is  0.01-0.03  gm.  (gr.  -J-J),  For 
ocular  instillation,  a  one-per-cent.  solution  is  to  be  pre- 
ferred, and  one  or  two  minims  will  be  found  sutflcient. 

Henry  II.  lluahy. 

JACKSONVILLE,  FLORIDA.— The  city  of  Jackson- 
ville, the  largest  in  Florida,  is  situated  about  2.5  miles 
from  the  mouth  of  the  St.  John's  River,  on  its  left  bank. 
It  contains  30,000  or  more  inhabitants,  which  are  largely 
added  to  during  the  winter  months  by  transient  visitors 
and  invalids  seeking  a  mild  and  salubrious  climate.  The 
city  is  well  laid  out  with  wide  and  well-shaded  streets 
and  parks,  and  offers  all  the  advantages  to  be  expex>ted 
from  a  city  of  this  size;  good  public  schools,  a  librai-y, 
opera  house,  public  halls,  and  churches  of  various  de- 
nominations. There  is  a  good  water  supply  from  arte- 
sian wells,  and  a  S3'stem  of  sewerage  inti'oduced  under 
the  direction  of  the  late  Colonel  AVaring.  The  death  rate 
is  low.  There  are  good  shell  roads  leading  out  of  the 
city  which  afford  good  driving  and  cycling.  The  various 
excursions  on  the  river  are  also  attractive. 

If  one  desires  to  spend  the  winter  in  a  city  in  a  mild 
and  sunn  J'  climate,  Jacksonville  offers  many  advantages. 
There  are  excellent  and  abundant  accommodations  of  all 
kinds,  from  the  hotel  of  five  hundred  guests  to  a  variety 
of  smaller  boarding-  and  lodging-houses.  Unfurnished 
cottages  can  also  be  obtained.  The  winter  climate  is 
mild  and  equable,  and  of  medium  moisture. 

The  following  table  gives  the  climatic  data  for  the  five 
winter  montli.s — November  to  March  inclusive. 

Climate  of  Jacksonville,  Fla.    Latitude,  30°  30' ;  LoNGiTrDE, 
ai°  39'.    Period  of  Obsekvatiox  Twelve  Years. 


> 

1 

hi 

1 

% 

> 

Temperature — 

61.7° 
1.5.6 
70.9 
55.3 
84.0 
30.0 

74.8^ 

2.95 

N.  E. 

6.5 

9.8 
11.1 

20.9 

55.8° 
17.0 
66.4 
49.4 
81.0 
19.0 

2.89 

N.  E. 

6.0 

10.2 
12.0 

55.8° 

16.7 

64.9 

48.2 

80.0 

24.0 

74.6;« 
3.28 

N.  E. 

5.8 

9:0 
13.8 

21.8 

58.1° 

16.4 

68.5 

52.1 

83.0 

32.0 

70.6« 
3.45 

N.  E. 

6.9 

9.7 
10.4 

20.1 

63.7° 

17.4 

73.6 

.56.2 

&S.0 

31.0 

65.4;« 
3.13 

S.W. 

7.9 

18.7 
13.0 

33.7 

69.2° 

Average  daily  range 

Highest  or  niaxlmum 

Lowest  or  minimum 

Humidity- 

72.0* 

Precipitation— 

54.68 

Wind- 

Prevailing  direction 

Average  boiu-ly  velocity  in 

miles ,...,. 

Weather- 
Average  number  o!ear  days. 
Average  number  fair  days.. 
Average  number  clear  and 
fair  days 

N.  E. 

6.7 

123.2 
156.7 

279.9 

Edward  0.  Otis. 

JALAP. — Jalapa.  The  tuberous  root  of  Exogonimn, 
punja  (Wend.)  Linal.  (Ipomma  F.  Hayne;  I.  Jalapa 
Schiede  and  Deppes — fam.  Convolmilacea). 

This  is  a  perennial,  herbaceous  twiner  with  numerous 
slender,  twisted  and  furrowed,  moderately  branched 
stems,  arising  from  ovoid,  pear-shaped,  or  subspherical 
tubers,  these  often  clustered  or  tangled  togethei'  by  roots 
and  rhizomes.  The  flower  is  merely  a  large,  handsome, 
rose-colored  "morning  glory."  It  is  a  native  of  Eastern 
and  Central  Mexico,  from  one  town  of  whicli  it  has  re- 
ceived its  name  (Jalapa).  Jalap  was  known  and  brought 
to  Etu'ope  as  early  as  the  beginning  of  the  sixteenth  cent- 
ury, if  not  before.  Its  botanical  source  was  demon- 
strated first  in  the  early  part  of  this  century,  by  Dr.  Coxe, 
of  Philadelphia. 

The  collection  of  jalap  is  carried  on  without  much  re- 
gard to  season.  The  tubercles  are  dug  up  and  dried  by 
artificial  heat,  the  smaller  ones  entire,  the  larger  scored 
(usually  lengthwise),  or  split  or  sliced.  The  heat  em- 
ployed is  often  sufficient  to  break  the  starch  granules, 
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and  so,  when  dry,  the  texture  is  often  horuy,  ou  account 
of  the  hardened  starch  mucilage,  irrespectively  of  the 
amount  of  resin  contained.  The  cultivation  of  Jalap  is 
in  its  infancy. 

DESCRirTiox. — Tlie  jalap  tubercles  are  in  part  de- 
scribed above:  the  Ph:irmacopa=ial  description  is  as  fol- 
lows:  "Isapiform,  pyriform,  or  oblong,  varying  in  size; 


Fig.  -"976.— Jalap  Boots.    (Balllon.) 

the  larger  roots  incised,  more  or  less  wrinkled,  dark 
brown,  with  lighter-colored  spots,  and  short,  transverse 
ridges:  hard,  compact,  internally  pale  grayish-brown, 
with  numerous  concentric  circles  compo.sed  of  small 
resin  cells;  fracture  resinous,  not  fibrous:  odor  slight, 
but  peculiar,  smoky  and  sweetish ;  taste  sweetish  and 
acrid. 

"  On  exhausting  100  parts  of  jahip  with  alcohol,  concen- 
trating the  tincture  to  40  parts,  and  pouring  it  into  water, 
a  precipitate  of  resin  should  be  obtained,  which,  when 
washed  with  water  and  dried,  should  weigh  not  less 
than  12  parts,  and  of  which  not  over  ten  per  cent,  should 
be  soluble  in  ether," 

It  is  said  that  this  requirement  of  twelve  per  cent,  of 
resin  is  e.\cessive  and  difficult,  if  not  impossible,  to  attain 
in  the  commercial  drug.  Probaljly  eight  or  nine  or,  at 
most,  ten  (as  in  the  Britisli  Pharmacopceia)  per  cent, 
would  be  a  reasonable  requirement.  Cultivation  is  an 
important  factor,  as  mider  it  twenty  per  cent,  of  resin 
has  been  produced.  The  dried  tubercles  of  the  market 
have  shrunken  and  shrivelled  considerably,  and  are  usu- 
ally much  more  acute  than  rejaresented  in  the  above  cut 
of  living  roots. 

Composition. — Jalap  contains  a  largo  amount  of  sugar 
and  of  starch,  substances  which  contribute  to  its  taste 
and  texture,  but  have  no  further  value.  Its  active  priu- 
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ciple  is  a  composite  i-esiii,  the  (luantity  of  whicli  deter- 
mines the  value  of  the  article.  This  crude  substance 
consists  of  two  resins,  botii  of  Avhich  arc  soluble  in  alco- 
hol, but  only  one  of  which  (the  most  considerable)  is  also 
.soluble  in  ether;  the  insoluble  portion  is  called  cunnilKa- 
Ihi.  It  is  regardeil  as  a  glucosidc,  Merck  gives  the  for- 
mula as  C31H50O16  and  the  dose  as  gr.  i.-iij.  It  is  only 
partl_v  soluble  in  water.  It  is  converted  by  alkalies  into 
eouvolvulinic  acid,  which  is  active  in  three  times  the  dose 
of  the  convolvulin.  The  jalapin  is  also  active,  and  is  the 
principal  constituent  of  scammony.  The  crude  resin  of 
jalap  is  official  {Resiita  Jalapie,  U,  8.  P).,  and  in  common 
use. 

Action  and  Use. — Jalap  is  one  of  a  considerable  num- 
ber of  active  cathartics  whose  energy  either  lies  in  their 
resinous  contents  or  is  at  present  inseparable  from  them. 
Of  these,  however,  it  is  one  of  the  mildest  and  most  uni- 
form, and  probably,  in  consequence,  one  of  the  most  fre- 
quently employed.  In  full  doses  it  produces  free  hydra- 
gogue  catharsis,  with  more  or  less,  but  generally  not 
excessive,  nausea  and  griping. 

It  has  been  tratlitionally  used  as  an  adjuvant  to  calo- 
mel. Of  its  action  upon  other  organs  than  the  stomach 
and  bowels  but  little  can  be  said.  It  is  doubtful  whether 
much  of  it  is  absorbed.  It  will  not  act  if  injected  hypo- 
dermicall.y. 

Ad.mixistr.\tion.  ■ —  Powdered  jalap  is  frequently 
given,  and  contains  so  little  woody  tissue  that  it  is  a  very 
good  form.  Dose,  1-1.5  gm,  (gr.  xv.-xx.);  as  a  dra-stic 
purgative  sometimes  twice  as  much.  The  resin  is  about 
live  or  six  times  as  active  as  the  crude  jiowder.  The 
compound  jjow'der  of  jalap  (Pulvis  Jalap;e  Compositus)  is 
frequently  of  use  in  anasarca,  when  a  combined  effect 
upon  tlie  kidneys  and  intestines  is  desired.  It  consists  of 
jalap,  35  parts,  and  cream  of  tartar,  65,  Dose,  a  gram  or 
so  twice  a  day.  There  is  also  an  official  alcoholic  extract, 
the  dose  of  whidi  is  gr.  ij.-viij.  Henry  II.  Riishij. 

JAMAICA. — Jamaica,  a  British  colony,  is  an  island  in 
the  Caribbean  Sea,  lying  between  17°  43'  and  18°  33' 
North  Latitude,  and  76"  11'  and  78°  20'  50"  West  Longi- 
tuile.  It  is  about  90  miles  south  of  Cuba,  nearly  5,000 
miles  from  Southampton,  and  a  little  more  than  1,400 
miles  from  New  York.  It  is  144  miles  in  length  and  from 
31i  to  49  miles  in  width.  Tlic  surface  of  tlie  island  is 
crumpled  up  into  a  central  mountain  range  Avitb  numer- 
ous outlying  spurs.  The  highest  points  of  this  range, 
contrary  to  the  usual  rule,  are  in  the  eastern  portion, 
whence  the  surface  slopes  irregularly  toward  the  west, 
where  the  only  level  parts  of  any  extent  are  found. 
There  is  one  jirincipal  range,  called  tlie  Blue  Jlountains, 
running  east  and  west  through  the  centre  of  the  island,  and 
from  this  secondary  ridges  nui  north  and  soutli.  them- 
selves giving  off  other  and  shorter  spurs  in  a  direction 
parallel  to  the  central  range.  The  highest  point  is  Blue 
Mountain  Peak  which  rises  to  an  elevation  of  7,360  feet; 
Catherine's  Peak  has  an  altitude  of  over  5,000  feet :  and 
there  are  several  others,  varying  in  height  from  4,000  to 
5,000  feet.  The  island  is  in  general  well  watered,  the 
abundance  of  rivers  and  springs  in  most  parts  giving 
|)lausibility  to  the  generally  accepted  iuterjiretation  of 
the  name,  Jamaica,  which  is  believed  to  have  signified 
in  the  aboriginal  tongue  the  "Isle  of  Springs,''  or  the 
"  Land  of  Wood  and  Water. " 

It  is  difficult,  in  a  brief  article  of  this  nature,  to  describe 
satisfactorily  the  climate  of  Jamaica,  as,  owing  to  the  di- 
versity of  elevation  and  other  causes,  it  varies  greatly  in 
different  parts  of  the  island;  in  some  parts  it  is  hot,  in 
others  temperate  and  even  cool;  in  some  it  is  drj',  in 
others  the  rainfall  is  very  great;  and  indeed  the  only 
characteristic  common  to  all  the  varying  climates  of  Ja- 
maica is  equability.  Thus,  at  the  sea-coast  the  average 
temperature  is  78'  F.  (the  extreme  range  for  the  entire 
year  being  only  35°  F.),  while  on  the  mountains  at  an 
elevation  of  between  4,000  and  7,000  feet  the  mercury 
ranges  from  40°  to  74°  F.,  occasionall}'  falling,  on  the 
summit  of  the  highest  peak  and  in  midwinter,  even  to  the 
freezing-point. 
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Meteorological    Data   for  Points   op    Different 
Elevation  in  the  Island  of  Jamaica  for  1899.* 

Hope  Garde.v,  Elevation  600  Feet. 
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Stony  Hill  Reformatory,  Elevation  1,400  Feet. 
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Mandetille.  Elevation  2,100  Feet. 
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♦Throuirh  the  kindness  of  Prof.  W.  H.  PickerinK,  of  the  Harvard 
CcillPire  Observatory,  I  have  obtained  the  Jamaica  weather  repoit  tor 
l«Ki  from  which  the  followind  ineteoroloijical  data  liave  been  com- 
piled for  points  of  various  elevation  in  the  island ;  and  to  this  are  also 
added  the  maximum  and  minimum  temiwratures  of  Mandeville, 
observed  by  Professor  Pickering  during  his  nine  months'  residence 
there.-E.  O.  O. 


Blue  Mountain  Peak,  7,433  Feet  high. 
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The  most  strikitifj  peculiarity  nf  tlic  climate  of  .Tamaica 
is  its  variety  cninliiiu'il  witli  cijiialiilily.  A  ride  of  a  few 
miles  into  the  hills  will  bring  one  from  the  torrid  zone  tO' 
the  temperate — fi'oiu  an  average  temjjcrature  of  nearly 
80°  F.  to  one  of  65'  or  TO"  F.  But  whatever  district  one 
may  select,  whether  a  warm  or  a  cool  one,  he  will  find 
the  temperature  very  nearly  constant,  the  e.xtreme  range 
for  any  one  month  being  seldom  over  25°  F.,  while  that 
for  the  entire  year  at  Kingston  is  but  35°  F.,  and  in  some 
parts  of  the  island  the  excursions  of  the  mercury  tire  even 
more  restricted  than  this.  The  humidity  in  every  part  of 
the  island  is  comparatively  high,  but  varies  considerably 
in  different  localities.  Jamaica,  indeed,  enjoys  all  the 
advantages,  in  respect  to  uniformity  of  temperature,  of 
i.sland  climates  in  general,  while  the  differences  in  eleva- 
tion and  in  exposure  to,  or  protection  from,  the  prevailing 
trade  winds  give  to  it  the  pleasing  diversity,  as  regards 
temperature,  humidity,  and  i-ainfall,  of  the  most  temper- 
ate of  continental  climates. 

There  is,  as  a  rule,  less  rain  in  Kingston  than  in  most 
of  the  other  parts  of  the  isUind,  the  trade  winds  being 
drained  of  their  moisture  by  the  mountains  to  the  north 
and  cast  of  the  city.  The  heaviest  preciinfatiou  occurs 
In  the  Parish  of  Portland,  which  forms  the  northeastern 
extremity  of  the  island.  There  are  two  principal  rainy 
seasons,  namely,  in  Ma.y  and  October,  but  there  is  usually 
more  or  less  rain  all  through  the  summer  months;  in  the 
winter  season  in  the  neighborhood  of  Kingston  the  luv- 
cipitalion  is  very  light.  The  rain  usually  comes  in  heavy 
showers  of  only  a  few  hours'  duration,  and  the  days  dur- 
ing which  the  sun  does  not  shine  at  all  are  very  rare.  It 
is  always  possible  to  tell  when  rain  is  coming,  as  it  can 
be  seen,  ([uite  a  while  before  its  arrival,  advancing  from 
the  mountains,  thus  giving  one  ample  time  to  get  nniler 
cover  before  the  downpour  begins.  This  is  fortunate  for 
the  visitor,  as  a  wetting  is  one  of  the  three  thiii.ys  that 
an  uuaeclimated  person  in  the  tropics  nuist  avoid,  the 
otlier  two  being  exposure  to  the  direct  raj'S  of  the  noon- 
day sun  and  to  the  cool  night  air. 

The  population  of  Jamaica,  according  to  the  census  of 
1891,  is  (139,491,  an  increase  of  about" 60,000  since  the 
census  of  1881.  and  of  133,000  since  that  of  1871.  The 
total  estimated  ]iopulation  on  the  31st  of  March,  ISiMI, 
was  730,735.  The  capital  and  chief  city  is  Kin,irston,  the 
largest  and  most  important  as  well  as  the  healthiest  sea- 
poii  town  of  the  British  West  Indies.  It  is  a  city  of  50.- 
000  or  more  inhabitants,  situated  on  gently  slo|iiu,s  ground 
on  the  shores  of  a  large  land-locked  liarbor.  The  land  on 
which  the  city  lies  is  a  gravel  bed,  and  as  it  Ikis  a  slope 
to  the  sea  of  about  ninety  feet  to  the  mile  the  natural 
drainage  is  excellent.  The  water  supply  is  drawn  from 
two  rivers  at  a  distance  of  several  miles  from  the  city, 
and,  as  regards  freedom  from  contamination,  is  above  re- 
proach. 

The  Myrtle  Bank  Hotel,  pleasantly  situated  on  the 
shore  of  the  bay  near  the  outskirts  of  the  city,  affords 
excellent  accommodation  for  visitors,  and  there  are  also 
several  other  hotels  and  a  number  of  lioiirilinu-houses 
where  one  may  live  inodestl_y  and  at  moderiitc  expense. 
Another  well-built  hotel,  having  accommodation  for  one 
hundred  and  fifty  to  two  hundred  guests,  is  at  Constant 
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Spring,  six  miles  from  Kingston,  near  the  foot  of  the 
mountains  which  enclose  in  the  form  of  an  amphitheatre 
the  Liguanea  plain.  Tlie  hotel  lies  at  an  elevation  of  live 
hundred  feet  above  Kingston,  and  from  it  is  ha<l  a  line 
view  of  the  harbor  and  Caribbean  Sea  beycjnd.  The  tera- 
])erature  here  is  uniformly  ten  to  twelve  degrees  lower 
than  that  of  the  citj'.  Other  comfortable  hotels  are  found 
in  Santiago  de  la  Vega,  usually  called  Spanish  Town, 
wliich  was  formerly  the  capital  of  tlie  island,  and  at 
Jloneague,  a  charming  spot  in  the  Parish  of  St.  Ann,  on 
the  northern  slope  of  tlie  central  mountain  range. 
Mandeville,  a  beautifid  little  place  in  the  hills,  celelirated 
for  its  delicious  oranges,  is  a  favorite  resort  for  Jamaicans 
from  Kingston  and  other  coast  towns  who  maj'  feel  the 
want  of  a  change  of  air  and  scene.  There  are  a  Iiotel 
and  several  boarding-houses  here,  but  intending  visitors 
must  take  the  precaution  to  appl_v  in  advance  if  they 
would  be  sure  of  being  well  suited.  Among  the  coast 
towns  on  the  north  side  of  the  island.  Lucea,  St.  Ann's 
Bay.  and  Montego  Bay  are  the  most  important  from  the 
point  of  view  of  the  tourist  and  the  invalid.  In  tliese 
and  the  other  towns  of  the  island  visitors  may  find  ac- 
commodation at  various  boarding-  and  lodging-houses 
aliout  which,  however,  it  would  be  wise  to  inquire  before 
malting  a  selection,  as  they  are  of  varying  degrees  of  e.x- 
cellence  and  the  reverse. 

At  Port  Henderson,  on  the  southern  shore  of  the  island, 
at  the  entrance  to  Kingston  harbor,  tliere  is  a  saline-cal- 
cic spring  which  is  said  to  possess  tonic  properties  of  no 
mean  order  and  is  much  resorted  to  as  a  bath  by  conval- 
escents and  others  from  the  neighboring  districts.  There 
is  also  a  good  beach  for  sea-bathing.  There  are  several 
buildings  here  in  good  order,  but  the  accommodations 
are  not  extensive.  The  place  can  readily  be  reached, 
however,  by  a  steam  launch  from  Kingston  in  forty-five 
minutes.  No  analysis  of  the  water  of  the  spring  has  ever 
been  published. 

The  diseases  for  the  climatic  treatment  of  which  Jamai- 
ca is  well  suited  are  bronchitis,  catarrhal  affections  of  the 
respiratory  passages,  Bright's  disease,  rlieumatism,  vari- 
ous forms  of  dyspepsia,  and  nervous  prostration.  All 
parts  of  the  island  are  naturally  not  suitable  for  the  treat- 
ment of  all  these  affections,  but  for  each  one  a  locality 
e.\ists  where  the  patient  can  find  the  climate  especiall)' 
adapted  to  the  necessities  of  his  particular  disease.  Re- 
spirator}' affections  especially  do  well  in  this  ]nild  and 
equable  climate,  as  ma}'  be  judged  from  the  records  of 
one  of  the  life  insurance  companies  doing  business  on  the 
islanil,  which  show  that  the  company  lost  but  one  life 
from  diseases  of  the  respiratory  organs  (bronchitis)  dur- 
ing a  period  of  thirty-five  years.  Patients  suffering  from 
tliese  troubles  are  relieved  in  almost  any  part  of  the  island, 
although  there  is  even  here  a  choice,  as  cases  with  scanty 
e.vpectoration  are  most  benefited  in  those  districts  where 
the  atmosphere  is  most  laden  with  moisture,  while  those 
in  which  there  is  free  or  even  profuse  secretion  are  more 
quickly  relieved  in  the  neighborhood  of  Kingston  and 
other  parts  where  the  hinnidity  of  the  air  is  at  a  mini- 
mum. Patients  with  nervous  prostration  receive  more 
benefit  from  a  stay  near  the  seashore  than  the}'  do  in  the 
uplands,  and  the  same  is  in  a  measure  true  of  dyspeptics, 
esjiecially  of  tliose  in  whom  the  gastric  trouble  is  partly 
nervous  in  its  origin.  Sufferers  from  Bright's  disease  do 
well,  as  a  rule,  in  all  parts  of  the  island,  except  possibly 
in  the  most  elevated  regions,  whei'c  in  the  winter  months 
the  thermometer  is  apt  to  fall  a  little  too  low  after  the 
sun  goes  down,  and  where,  especially  on  the  northern 
slope,  there  is  at  times  rather  too  much  rain  to  be  agree- 
able. The  same  remarks  apply  also  in  the  case  of  rheu- 
matic patients,  but  the  latter  would  do  well  to  take  a 
course  of  the  waters  at  one  of  the  numerous  mineral 
springs,  of  which  a  few  words  may  be  said  in  closing  this 
article. 

There  are  several  medicinal  springs  in  .Jamaica,  some 
thermal  and  others  cold,  which  po.ssess  therapeutic  prop- 
erties of  no  little  value,  and  which  are  deserving  of  more 
careful  study  by  balneologists  than  thev  have  hitherto 
received.     The  most  imiinrtant  of  these,  or  at  least  the 


best  known  and  the  only  ones  at  which  passable  accom- 
modations for  visitors  are  as  yet  provided,  arc  the  Bath 
of  St.  Thomas  tlie  Apo.stle,  about  a  mile  from  the  town 
of  Bath,  ill  the  Parish  of  St.  Thomas,  the  Jamaica  Spa,  at 
Silver  Hill,  in  St.  Andrew's  Parish,  and  tlie  Milk  River 
Bath  at  Vere.  in  the  Parish  of  Clarendon.  The  first  of 
these  is  a  thermal  sulphur,  the  second  a  chalybeate,  and 
the  third  a  thermal  saline  water.  All  of  these  springs 
are  quite  easily  accessible  from  Kingston. 

The  limits  of  this  article  will  not  permit  of  a  detailed 
description  of  each  of  these  springs.  The  waters  of  one 
or  the  other  of  them  are  of  value,  taken  internally  and 
a]iplied  in  the  form  of  baths,  in  the  treatment  of  "gout, 
rheumatism,  chronic  bronchitis,  catarrhal  conditions  of 
the  stomach  and  intestines,  constipation  from  al.idoniiiial 
plethora,  hepatic  and  other  congestions  of  the  abdomi- 
nal viscera,  amenorrha>a,  ana-niia  and  chlorosis,  various 
forms  of  skin  diseases,  tertiary  syphilitic  lesions,  and 
chronic  malarial  affections.  The  Government  has  made 
grants  from  time  to  time  for  the  improvement  and  care 
of  the  buildings  at  these  baths,  but  there  is  yet  much  to 
be  desired  in  the  matter  of  cuisine,  bathing  facilities,  at- 
tendance, and  other  things  that  contribute  to  the  comfort 
and  entertainment  of  the'invalid.  In  the  absence  of  these 
desiderata  they  still  possess  the  great  advantage  that  they 
may  be  visited  in  the  winter  season,  when  the  more  pre- 
tentious and  better  equipped  spas  in  Europe  and  the 
United  States  are  closed. 

There  are  several  lines  of  steamers  running  between 
Jamaica  and  New  York,  Boston,  Philadelphia,  Baltimore, 
Newport  News,  and  Halifax,  the  voyage  from  New  York 
being  made  in  from  four  to  six  days.  The  steamers  of 
tlie  United  Fruit  Company  running  from  Boston  and 
Philadelphia  have  excellent  accommodations,  and  service 
for  about  forty-five  passengers  each. 

There  is  usually  no  lack  of  amusements  in  Kingston 
in  the  way  of  horse  races,  yachting,  tennis  and  cricket 
matches,  etc.,  and  there  is  also  a  theatre  where  perform- 
ances and  concerts  are  given  occasionally  during  the  win- 
ter. The  roads  throughout  the  island  are  up  to  the  best 
English  standard  and  the  facilities  for  riding  and  driving 
are  unsurpassed.  A  railroad  runs  from  Kingston  in  a 
northwesterly  direction  to  Moiitego  Bay,  with  a  branch 
line  to  Anatto  Bay  and  Port  Antonio,  towns  on  the  north 
shore,  and  a  spur  to  Bwarton.  Communication  with  the 
coast  towns  is  had  also  by  steamers  which  sail  around  the 
island  once  a  week,  leaving  Kingston  every  Tuesdav. 
There  is  frequent  mail  communication  with  the  United 
States  and  Canada,  and  the  island  is  also  connected  with 
this  country  by  cable.  Churches  of  all  the  leading  de- 
nominations are  found  nearly  everywhere,  and  in  most  of 
the  larger  towns  are  well-appointed  clubs,  libraries,  and 
social  organizations  of  various  sorts. 

The  best  months  in  which  to  visit  Jamaica  are  Novem- 
ber to  April  inclusive,  as  these  are  the  coolest  and  dryest 
of  the  year,  but  one  accustometl  to  the  fierce  summer 
heats  of  our  Noi  tliern  cities  would  find  a  grateful  change 
in  the  liills  of  Jamaica  even  in  midsummer. 

Sluch  valualile  information  concerning  Jaiuaica  as  a 
health  resort  may  be  obtained  from  a  work  on  "The  Cli- 
mate of  Jamaica,"  by  the  Hon.  J.  C.  Philhppo,  M.D., 
published  by  T.  &  A.  Churchill,  London,  from  "The 
Handbook  of  Jamaica,"  published  annually  in  London 
and  Kingston,  and  from  various  good  guide  books  recently 
published. 

Jamaica  is  one  of  the  most  beautiful  islands  of  the 
West  Indies  both  as  to  the  variety  and  charm  of  its  scen- 
ery and  the  luxuriance  of  its  vegetation;  oranges,  coffee, 
the  cocoannt.  bananas,  sugar-cane,  and  a  variety  of  other 
tropical  fruits  grow  luxuriantly  here.  The  cultivation 
and  exportation  of  bananas  is  now  a  great  industry.  The 
roads,  as  lias  been  noted  above,  are  hard  and  white  and 
kept  in  good  repair  by  the  Government,  so  that  one  can 
traverse  the  island  comfortably  either  by  carriage  or  by 
bicycle.  'Whether  one  skirts  the  shore  with  its  irregular 
windings,  or  seeks  the  mountainous  region  of  the  interior, 
he  will  meet  not  only  with  a  greater  variety  of  climate 
than  is  found  in  any  other  of  the  West  India  islands,  but 
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an  infinite  variety  of  attractive  scenerj'.  The  excellence 
of  the  steamers  of  the  United  Pniit  Company  and  their 
SAviftness  have  made  an  exeiirsion  to  this  island  very 
popular  during  the  winter  and  spring  months.  The 
usual  passage  from  Boston  occupies  from  four  to  four 
and  a  half  days.  Thomas  Lathrop  Stedman. 

Revised  by  Edward  0.  Otis. 

JAMBUL. — This  is  the  local  name  applied  to  the  bark 
and  seeds  of  Eugenia  Jiimbulitiut  LaniiU'ck,  a  tree  belong- 
ing to  the  natural  order  Myrlacea'.  It  is  indigenous  to 
tropical  Asia  and  the  neighboring  islands,  where  it  grows 
to  a  large  size  and  hears  a  crop  of  edible  fiuit  in  July 
and  August.  It  is  also  known  as  rose  apple  and  Java 
plum.  The  Eunenia  piiiuida,  the  common  allspice  tree, 
and  Eugenia  cariinplnilhita.  from  which  cloves  are  ob- 
tained, are  both  closel}'  allied  species.  The  fruit  varies 
in  siee  from  a  cherry  to  a  pigeon's  egg,  and  when  ripe  is 
olive-shaped,  smooth,  juicy,  and  purpli.sh- black  in  color. 
It  contains  a  single  seed,  which  is  enclosed  in  a  thin,  pa- 
pery shell.  All  parts  of  the  tree  are  astringent,  and  the 
bark  furnishes  a  beautiful  Ijrown  dj'e.  The  bark  is 
smcioth  and  whitish,  and  the  cell  structure  contains  a 
number  of  characteristic  jiitted  cells  which  are  visible  to 
the  naked  eye.  A  white  crystalline  substance  has  been 
obtained,  termed  janiborine,  which  is  tasteless,  insoluble 
in  cold  water,  soluble  in  alcohol,  ether,  and  chloroform. 
It  is  siiid  to  possess  the  acti\e  properties  of  the  seeds,  but 
its  composition  and  properties  are  uncertain.  The  seeds 
are  cylindrical  in  shape,  about  one-third  of  an  inch  in 
lengtii,  hard  and  dry,  and  almost  tasteless.  The  follow- 
ing analysis  of  the  seeds  has  beeu  furnished  by  Sir. 
Thomas  Christie,  of  London:  Essential  oil,  a  trace; 
chlorophyll  and  fat,  0.27;  resin  soluble  in -alcohol  and 
etlier,  0.30;  gallic  acid,  1.65;  albiuniu,  1.25;  coloring 
matter,  2.70;  moisture,  10.0;  insoluble  residue,  83.73. 

The  plant  is  highly  esteemed  in  India  for  its  medicinal 
properties,  and  is  used  by  the  native  physicians  in  the 
treatment  of  many  diseases.  The  sap  or  juice  expressed 
from  the  leaves  and  bark  contains  the  astringent  proper- 
ties of  the  plant,  and  when  mixed  with  goat's  milk  is 
thought  to  be  particularly  beneficent  in  tlie  intestinal  dis- 
orders of  children.  The  juice,  and  an  infusion  of  the 
bark,  are  also  employed  in  dysentery  and  diarrhoea,  and  in 
leucorrlKca.  A  liquor,  jambava,  is  prepared  from  the 
fruit  by  fermentation ;  it  possesses  a  stimulating  and  tonic 
action,  and  is  a  favorite  beverage  of  the  Hindoos.  The 
mo.st  important  use  of  jambul  is  as  a  remedv  for  diabetes, 
and  it  is  in  the  treatment  of  this  disease  that  it  has  ac- 
quired notoriety  and  attracted  the  attention  of  the  pro- 
fession during  the  past  few  years.  It  has  long  beeu  era- 
])Ioye(l  for  tliis  purjiose  in  the  East,  where  it  has  the 
reputation  of  producing  a  rapid  and,  in  many  instances, 
a  permanent  cure.  The  quantity  of  sugar  a'nd  urine  is 
rednc(!d,  the  many  distressing  s\uiptoms  are  relieved,  and 
a  return  of  health  and  strengtli  is  .said  to  follow  its  admin- 
istration. This  treatment  was  brougjit  to  the  notice  of 
the  English  physicians  in  18S3,  bv  Bauatvala,  a  medical 
officer  in  the  service  of  the  Madras  government,  and  has 
been  the  subject  of  numerous  clinic'al  and  experimental 
researches. 

Von  Mehring  and  Graser'  performed  an  important 
series  of  experiments  to  demonstrate  its  power  to  check 
the  production  and  lessen  excretion  of  sugar.  They  ])ro- 
duccd  artificial  diabetes  in  animals  by  the  administration 
of  phloridzin,  and  carefully  estimated  the  amount  of 
sugar  excreted  when  phloridzin  was  given  alone,  and 
wiicn  it  was  given  in  combination  with  jambul.  '  The 
diminution  was  foun<l  to  be  invariable  and'very  decided 
The  following  figures  indit^ate  the  residts  in  three  ex- 
pcnmeuts: 
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Tliey  also  proved  that  it  was  devoid  of  any  toxic  ac- 
tion, as  very  large  quantities  were  given  without  pro- 
ducing any  ill  effects. 
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Experiments  have  also  beeu  made  to  show  its  inhibi- 
tory action  on  saccharine  fermentation  by  adding  it  to  a 
solution  of  starch  and  malt,  and  it  has  beeu  clearly  shown 
that  the  quantity  of  sugar  is  reduced  in  accordance  with 
the  amoiuit  of  jambul  present.  In  one  instance  it  was 
found  that  a  solution  of  rice  starch  with  a  definite  pro- 
portion of  malt  pnjduced  27.4  jwirts  of  .sugar;  when  fif- 
teen grains  of  jambul  were  added  the  amount  was  reduced 
to  9.4  parts,  and  when  twenty-five  grains  were  used  only 
1.8  parts  of  sugar  were  formed. 

Followiug  the  introduction  of  the  drug  there  appeared 
a  number  of  re].)orts  of  case.s'treated,  and  in  nearly  all  it 
was  found  that  the  desired  effect  was  produced  in  a 
greater  or  less  degree.  Among  these  are  rejiorts  bv  such 
observers  as  Kingsbury,'-  Sauudbv,'  E.  H.  Fenwick,'' 
Mahomed,*  Egasse,"  Villy,'  Lewasciiew,"  Lawrence,'  and 
Britto.  ">  In  some  of  tlie  cases  in  which  it  was  used  it 
failed  altogether,  in  others  the  sugar  reappeared  imme- 
diately the  remedy  was  discontinued,  and  frequently  it 
would  only  lessen  the  symptoms  in  a  slight  degree;  but 
the  general  tenor  of  the  reports  is  in  favor  of  the  remedy. 
Notwithstanding  the  favorable  reports  it  has  not  come 
into  general  use,  although  occasional  reports  of  its  suc- 
cessful em|)loym.ent  still  appear. 

Tlie  seeds  and  the  Iiark  both  possess  the  antidiabetic 
action,  but  the  seeds  are  the  more  active  of  the  two.  A 
paper  presented  by  Dr.  T.  Stevenson,  of  Bombay,  to  the 
Pharmaceutical  Conference,  held  at  Edinburgh,  1892, 
states  that  the  fresh  seeds,  or  an  extract  prepared  from 
the  fresh  seeds,  is  the  most  serviceable  antl  the  only  cer- 
tain method  of  securing  the  medicinal  properties.  Under 
any  circumstances,  it  is  recommended  that  the  seeds 
should  be  carefully  preserved  and  reduced  to  powder 
only  as  required.  Some  such  variation  in  the  active  prop- 
erties of  the  drug  may  account  for  the  uncertainty  of  its 
action  and  the  difference  in  the  quantity  administered. 
The  usually  recommended  dose  is  five  to  ten  grains  of  the 
powder,  or  five  to  ten  minims  of  the  extract,  three  or 
four  times  a  day.  This,  however,  appears  to  be  inade- 
quate, and  much  larger  doses  are  now  ad\ised.  Dr. 
Britto,  who  reports  from  India  his  successful  treatment 
of  a  number  of  cases,  gave  it  in  doses  of  one  drachm  of 
the  powder,  or  one  fluidrachm  of  the  extract,  three 
times  a  day ;  and  Professor  Lewaschew,  who  reports  his 
experience  of  two  years,  in  which  he  employed  the  drug 
with  marked  success,  advocates  it  in  doses  of  as  much  as 
from  20  to  40  gm.  (3  v.-x.)  in  the  twenty -four  hours. 
No  toxic  action  follows  its  u.se,  but  instances  of  nausea 
and  depression  have  been  reportetl  from  its  continued  use. 

Beaumont  Small. 

'  The  Lancet,  p.  002,  1.SS9. 

^  rsritush  Mi'cltc;U  .Ii.unial.  March,  1887. 
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«  Bnllftin  (oni  ral  rte  Therapeutie,  July,  1890. 
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'  Britisli  Medical  .lounial,  Jfarch,  1891. 
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JAUNDICE.— {/<'^f'/-'(s,-  .Voi-bii.i  i;'f/iii.« :  GtlUudit  ; 
Ictere).  .Jaundice  is  a  syndrome  and  not  a  di.sease.  ;i  con- 
dition marked  by  staining  of  the  skin,  conjuuctivic,  and 
urine  by  bile  pigment.  "Since  the  first  formulation  of 
theories  by  Frerichs  and  Kuehne,  there  has  been  inter- 
miuable  discussion  of  what  may  be  termed  the  pathologi- 
cal physiology  of  jaundice.  The  liver  was  long  regarded 
as  a  separator  rather  than  a  jiroducer  of  bile" pigment; 
giveu  a  cause  of  blood  destruction,  bilirubin  could  be 
formed  in  the  blood  stream  or  in  tissues;  the  hepatic  cell 
might  prove  unequal  to  the  demands  of  elimination  or  its 
function  be  suppressed  and  jaundice  resulted.  Of  late 
years  there  has  been  unity  in  abandoning  such  a  view,  ;\iid 
the  paramount  importance  of  the  liver  cell  in  themanufuc- 
tui-e  of  bile  pigments  has  been  unquestioned.  Tiie  idea 
of  hiicniatogenous  jaundice  has  become  obsolete  and  all 
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jauuiIk'C  is  regarded  as  of  liver  origin.  It  is  true  tliat 
siiuill  aniount.s  of  bilirubin  may  be  found  in  otJier  places 
than  in  the  liver;  bile  jjigment  has  beeu  fouiid  iu  apoplec- 
tic foci,  blood  extravasations,  and  hemorrhagic  infarcts  in 
the  form  of  bajmatoidiu  crystals  which  are  identical  with 
bilirubin.  Loewit,  in  frogs,  showed  that  leucocytes  could 
take  up  fragments  of  red  cells  and  elaborate  them  in 
different  tissues  to  granules  of  bile  pigment.  Naunyn 
and  ]MinkowsUi.  iu  the  course  of  their  experiments  with 
hajmolytic  poisons  iu  geese,  demonstrated  leucocytes  in 
the  liver  containing  fragments  of  red  corpuscles  and 
granules  of  bile  pigment.  "Within  a  few  months  Crof- 
Tan,  in  the  course  of  his  experiments  on  the  bile  acids,  has 
emphasized  anew  the  extrahepatic  origin  of  bilirubin  and 
of  bile  acids.  Clinically  the  facts  are  of  no  import.  The 
experiments  of  Kunde  and  Moleschott  with  coldblooded 
animals,  of  Stern  with  pigeons,  of  Naunyn  and  Min- 
kowski with  geese,  have  shown  conclusively  that  it  is 
the  liver  cell  above  all  that  is  concerned  in  the  elabora- 
tion of  bilirubin  from  ha'moglobin. 

Practically  every  icterus  is  an  icterus  from  absorption 
of  bile  from  the  liver.  Without  liver  function  there  is 
no  icterus.  The  mechanism  of  absorption  is  plain  in 
the  jaundice  termed  ob.structive  or  mechanical,  tlie  jaun- 
dice of  stasis,  "ascending  jaundice'':  stasis  in  the  ducts 
overcomes  the  pressure  of  the  bile  secretion  (not  more 
than  200  mm.  of  water),  bile  is  secreted  at  higher  press- 
ure and  passes  from  the  intercellular  duct  to  the  lym- 
phatic vessels  near  the  bile  capillaries,  theuce  to  the  larger 
lymphatics,  thoracic  duct,  and  to  the  blood  stream.  The 
hver  cells  are  continuous  with  the  walls  of  tJie  bile  capil- 
laries, and  Kuppfer  has  demonstrated  ]irolongations  of 
the  capillaries  even  within  the  liver  cell.  It  is  possible 
under  certain  conditions  that  functionally  disordered 
liver  cells  may  send  bile  to  the  blood  capillaries  and  not 
to  the  bile  duets,  or  may  allow  passage  of  liilc  fi'om 
the  ducts  back  to  the  blood-vessels  and  not  to  tlie  lym- 
phatics. This  is  the  so-calle<l  parapedesis  of  Ijile  (Min- 
kowski), diffusion  icterus  (Liebermeister),  paracholia  (E. 
Pick). 

The  investigations  of  Charcot,  Legg,  and  others  have 
broadened  our  views  of  mechanical  jaundice.  Under  the 
influence  of  increased  ba^molysis  from  toxic  or  infectious 
cause,  excess  of  ha'moglobin  is  brought  to  the  liver  and 
elaborated  into  bile.  There  is  increase  in  ciuantity  of 
bile,  but  particularly  an  increase  in  viscidity  and  jiig- 
ments,  a  pol^xholia  and  parlicularlv  a  pleiochromia. 
This  thick,  viscid  bile  leads  to  stasis  in  the  small  bile 
channels,  to  irritation  and  swelling  of  the  mucosa,  to  ob- 
struction and  to  icterus  by  absorption ;  again  an  icterus 
of  obstruction,  but  a  descending  rather  than  an  ascending 
icterus.  Eveu  without  increased  amount  of  viscidity  of 
bile,  the  eliminated  poisons  in  cotirse  of  an  intoxication 
or  infection  ma}'  lead  to  catarrh  of  tlie  bile  terminals,  to 
swelling  with  mechanical  blocking  and  absorption. 
Though  all  cases  of  jaundice  may  be  classed  as  obstruc- 
tive, the  classification  of  Huuter  is  a  convenient  one  for 
descriptive  purposes. 

I.  Obstructive  Jausdice. — Causes  acting  from  within 
or  without  the  bile  ducts.  The  obstruction  is  obviously 
mechanical  and  independent  of  changes  in  the  blood  or 
bile.  The  following  is  substantially  the  table  of  Jlurchi- 
son: 

A.  Obff ruction  by  Furi-iyi)  Br/dits  within  the  Duct. 

1.  Gall  stones,  inspissated  bile,  blood  clot. 

2.  Foreign  bodies  from  the  intestines. 

3.  Parasites — hydatids,  distomata,  lumbricoids. 

B.  Obstruction  by  Gddrrhol  SiriUiiiy  of  L<irge  or  6malJ 
Duds. 

C.  Obstruction  by  Stricture  or  Ob! iteration  of  Dncts. 

1.  Congenital  deticiency  or  stricture  of  ducts. 

2.  Stricture   from   perihejiatitis.   from   tilcer  of  the 
duodenum,  from  ulcers  or  scars  in  the  bile  ducts, 

3.  Spasmodic  stricture  (icterus  ps3-chicus). 

D.  Obstruction  by  Tumors  tit  the  Papilla  or  of  the  Bile 
Ducts. 

Fibroma,  lipoma,  gumma,  papilloma,  xanthoma,  sar- 
coma, carcinoma. 


E.   Obstniction  by  Presstjre  from  vithoiit. 

(1)  Tumors  of  the  liver:  (2)  tumors  of  the  gall  bladder; 
(3)  enlarged  glands  iu  the  fissure  of  the  liver;  (4)  tu- 
mors of  tlie  stomacli  or  duodenum;  (5)  tumors  of  the 
pancreas :  (6)  tumors  of  the  kidney ;  (7)  floating  kidney  ; 
(8)  omental  tumors;  (9)  retroperitoneal  tumors;  (10) 
aneurisms  of  abdominal  aorta,  hepatic  arterj-;  (11) 
fa>cal  tumors,  especially  of  the  hepatic  flexure:  (12) 
pfegnant  uterus,  tumors  of  the  uterus ;  (13)  ovarian 
tumors, 

II,  ToXiEMic  jArNDiCE. — Jaundicc  dependent  on 
changes  in  the  blood  and  bile ;  the  end  cause  is  ob.struc- 
tion  dependent  on  increased  viscidity  of  bile  or  on  catar- 
rhal swelling  of  the  bile  ducts.  This  is  the  group  for- 
merly called  hematogenous.  Hunter  classifies  causes  as 
follows: 

1.  Definite  Poisons. — Phosphorus,  arsenic,  toluylendia- 
min,  snake  venom. 

2.  Poisons  if  Infections  Fevers. — Yellow  fever,  malaria, 
pyajmia,  typhus,  tj'iihoid,  relapsing  fever,  scarlatina, 
pneumonia. 

3.  Special  Icterogenic  Poisons, — These  are  of  probable 
infective  nature.  Various  names  have  been  given  to  the 
jaundice,  as  epidemic,  infectious,  febrile,  malignant,  sep- 
tic, Weil's  disease,  icterus  typhosus,  icterus  gravis,  acute 
j'ellow  atroph}'  of  the  liver. 

Symptoms.  I.  Obstructive  Jundice. — 1.  Staining  of  the 
tissues  is  most  striking  and  is  due  to  bilirubin.  Connec- 
tive tissue  has  particular  affinity  for  the  pigment.  The 
conjunctiva;  usually  show  the  earliest  tinge;  the  color  is 
well  seen  in  the  mucous  membrane  of  the  hard  palate,  espe- 
cially on  pressure ;  color  of  the  skin  varies  from  sulphur, 
lemon,  or  saffron  hue  in  slight  cases  to  greenish,  bronze, 
or  even  greenish-black  in  chronic  cases  with  complete  ob- 
struction. The  pigmentation  is  most  marked  over  the 
forehead,  temples,  scalp,  upper  extremities,  and  thorax. 
The  pigment  lies  in  granular  masses  in  the  deepest  lay- 
ers of  the  rete  Malpighii,  and  may  persist  ten  or  twenty 
days  after  it  has  disappeared  from  the  blood.  The  cor- 
nea, peripheral  nerves,  cartilage,  hair,  and  teeth  escape 
stain;  the  brain  is  not  colored,  except  in  the  newborn; 
the  fcetus  may  be  lightly  jaundiced.  2.  Nearl}'  all  se- 
cretions show  presence  of  bilirubin.  It  can  be  demon- 
strated in  the  urine,  sweat,  exudates,  amniotic  fluid,  and 
pus;  it  is  inconstant  in  the  milk,  rarely  present  in  the 
sputum  except  in  pneumonia,  has  been  demonstrated  ex- 
ceptionally iu  saliva,  but  is  not  found  in  the  tears.  The 
urine  is  usually  dark  yellow  or  brown,  sometimes  reddish 
or  greenish.  The  foam  is  yellow,  immersed  filter  paperis 
stained  yellow,  and  the  presence  of  bilirubin  can  be  shown 
by  a  number  of  tests.  In  the  Smith-Rosin  test,  3  c.c.  of 
a  solution  of  tincture  of  iodine  diluted  ten  times  with  alco- 
hol is  added  to  10  c.c.  of  urine:  a  green  ring  forms  at  the 
zone  of  contact.  Gmelin's  test :  Fuming  nitric  acid  is 
jioured  beneath  a  layer  of  urine  in  a  conical  glass ;  a  play 
of  colors  occurs  at  the  zone  of  contact — yellow,  green, 
blue,  violet,  to  red ;  the  green  color  is  most  characteris- 
tic. The  Schwerdtfeger-Huppert  and  Gluzinski  tests  are 
equally  delicate  but  less  convenient.  If  the  serum  con- 
tains only  slight  quantities  of  bUe  jiigments,  the  urine 
may  contain  only  urobiliu  and  no  bilirubin.  The  urine 
is  yellowish-red  and  onl_y  rarely  brownish-red.  Urobilin 
occurs  in  small  quantity  iu  normal  urine,  occurs  in  the 
faeces  as  stercobilin.  may  occuralone  in  the  urine  in  slight 
jaundice,  at  the  beginning  or  end  of  severe  jaundice, 
usually  disappears  from  the  urine  when  bile  is  totally 
shut  off  from  the  intestine.  It  is  a  reduction  jiroduct  of 
bilirubin  or  liipmoglobin,  and  reduction  maj'  occur  either 
iu  the  intestine  or  in  the  tissues.  There  is  no  true 
urobilin  icterus:  the  staining  of  the  skin  is  always  by 
bilirubin.  To  test  for  urobilin,  water  is  poured  care- 
fully over  the  urine  in  a  test  tube:  urobiliu  diffuses 
moi-e  rapidly  than  bilirubin,  and  may  be  recognized 
with  the  spectroscope  (Hayem).  The  following  talile 
of  Quincke,  little  modified"  from  that  of  Hayem  and 
Tissier,  .shows  the  shifting  relations  of  the  bile  pig- 
ments in  urine,  faces,  and  skin  in  the  course  of  ordi- 
nary obstructive  jaundice: 
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Skin. 


1.  Very  slight  yellow 

2.  Light  yellow 

3.  Yellow 

4.  Deeply  yellow  . . . 


Serum. 


Bilirubin  0 
Bilirubin  + 
Bilirubin  + 
Bilirubin  + 


Uiine. 

(  Bilirubin  0 

I  Urobilin  (I  or  little 

>  Hilirubin  — 

)  Urobilin  + 

(  Bilirubin  -f- 

)  Urobilin  + 

)  Bilirubin  + 

I  Urobilin  +  or  0. . 


[•  Normal  color. 
[-  Colored, 
j-  Pale. 
[-  Clay  color. 


Besides  bilii-ubin  and  urobilin  the  urine  contains  bile 
acids  and  at  times  niicleo-albuniin  and  albumin.  Bile- 
stained  cells  and  liyidiiie  and  finely  granular  casts  are 
found  in  all  jaundice  urines. 

3.  Pruritus  is  frequent,  and  in  marked  jaundice  may 
be  severe  and  tormenting.  It  is  an  into.xicatiou  symp- 
tom, and  largely  modified  by  individual  peculiarity;  it 
may  precede  the  jaundice,  and  iu  fact  be  present  for  long 
periods  without  jaundice,  as  in  hepatic  cirrliosis:  but  as 
a  rule  it  is  not  intense  save  in  complete  and  long-standing 
obstruction.  It  may  cease  when  bile  reappears  in  the 
stools,  though  the  skin  still  remains  coloi-ed.  Uiticaria, 
eczema,  fissures,  and  boils  occur  as  a  result  of  scratching. 
Xanthoma,  xanthelasma,  or  vitiligoidea  is  a  peculiar 
condition  characterized  by  formation  of  yellowish  flat 
patches  or  tubei'cles:  the  flat  variety  occurs  on  the  eye- 
lids, the  tubercular  form  elsewhere  on  the  skin  or  in  the 
viscera.  The  association  with  icterus  is  not  a  necessaiy 
one.  Sweating  is  frequent  and  may  be  confined  to  the 
back  or  abdomen.  Telangiectases  may  develop  in  chronic 
cases  in  the  skin  and  occasionally  in  the  mucous  membrane 
of  Ihe  tongue  and  lips.  Clubbing  of  the  nails  has  been 
occasionaliy  observed,  and  periosteal  nodes  may  form. 

4.  The  color  of  the  f;eces  may  be  modified.  In  total 
obstruction  the  stools  may  be  pasty  and  more  or  less  gra}'- 
ish-white  or  claj'-coloi'ed.  The  color  is  due  partly  to  ab- 
sence of  modified  bile  pigment,  and  partly  to  the  lai'ge 
amount  of  undigested  fat;  according  to  F.  Mueller,  from 
fifty-five  to  seventy-eight  per  cent,  of  fat  goes  to  waste 
when  bile  is  wholly  shut  off  from  the  intestines,  instead 
of  normalh'  from  seven  to  ten  per  cent.  With  ]3artial 
obstruction  the  stoois  are  more  colored ;  return  of  color 
may  be  the  first  sign  of  relief  fi'om  total  obstruction. 
Formerly  much  stress  was  laid  on  the  antiseptic  projier- 
ties  of  bile,  but  we  now  know  that  the  bile  has  little  in- 
fluence on  bacterial  growth  and  controls  but  little  the 
odor  of  the  fscces. 

.1.  Slow  pulse  is  a  common  symptom,  especially  of  ca- 
tari'hal  jaundice.  There  may  be  60,  HO,  or  even  as  low 
as  30  or  30  beats  a  minute.  The  phenomenon  is  various- 
ly attributed  to  action  of  bile  acids  on  the  vagus,  heart 
muscle,  or  intracardial  ganglia;  irritation  of  the  vagus  is 
the  most  probable  cause,  for  Wintrend  has  demonstrated 
a  rise  from  40  to  120  after  atropine  injection.  Later,  in  a 
chronic  jaundice,  an  originally  slow  pulse  may  rise  to 
normal  or  increased  rate. 

().  Disturbances  of  vision  are  rare — xanthopsia,  heme- 
ralopia,  nyctalopia. 

T.  Digestive  disorders  are  conimon  but  equivocal.  The 
usual  complaints  are  of  anorexia,  bitter  taste  in  the 
mouth,  distaste  for  meatsorfats,  flatulence,  constipation, 
oi'  o(!casional  diariiioea. 

8.  Nervous  symptoms  ai'e  of  many  kinds.  Physical 
and  psychical  weakness,  depression,  irritability  arepres- 
ent  in  mild  cases ;  with  persistent  jaundice  sevc're  disturb- 
ances may  ocem-.  The  general  conditiim  grows  worse, 
a  typhoid  state  develops,  dulness  and  stupor  deepen  into 
coma  that  proves  fatal,  coma  alternates  with  slates  of 
excitement  and  delirium,  or  general  convulsions  of  indefi- 
nite natui-e  end  ili(^  scene.  The  .symptoms  directly  sug- 
gest intoxication,  and  the  condition  has  long  borne  the 
name  of  chohemia.  The  name  is  not  a  good  one,  as  the 
same  group  of  symptoms  may  terminate  a  cirrhosis  of 
which  jaundi<'e  forms  no  part.  It  is  an  auto-intoxication 
of  complex  kind,  as  shown  by  the  variety  and  inconstancy 
of  the  symptoms.  Tlie  Icrm  hepatic  intoxication,  pro- 
posed by  QuincKe,  should  supersede  chotemia. 


9.  Hemorrhage.  The  presence  of  bile  constituents 
slows  coagulation  of  the  blood,  and  in  long-continued 
icterus,  instead  of  the  normal  time  of  three  and  a  half  to 
four  minutes,  coagulation  may  be  delayed  to  eleven  or 
twelve  minutes  (Osier).  The  tendency  to  bleeding  is 
shown  iu  spontaneous  hemorrhages^purpura,  suggilla- 
tions,  more  rarely  bleeding  from  mucous  membranes,  or 
by  profuse  and  fatal  hemorrhage  after  operations.  It  is 
well  known  that  surgeons  operate  with  dread  in  cases  of 
long-standing  jaundice. 

II.  T(>.rifiidc  Jdundice. — In  this  form  obstruction  de- 
pends upon  increased  viscidity  of  bile,  due  to  blood 
changes  or  to  catarrh  of  .small  bile  ducts;  no  obvious  ob- 
struction is  to  be  found  in  large  ducts.  Bile  is  never  absent 
from  the  faeces ;  iu  fact,  the  stools  may  be  very  dark  from 
excess  of  bile  {pol_ycholia).  The  bile  acids  are  not  constant 
in  the  urine,  but  this  is  of  no  clinical  importance.  Col- 
oring of  the  skin  is  usually  less  deep,  constitutional  dis- 
turbances are  asa  rule  decidedly  more  marked;  the  jaun- 
dice seems  often  merely  a  .symptom  of  a  general  infection. 
All  the  cases  of  this  group  present  about  the  same  clini- 
cal picture;  diffei'euces  in  the  .symptoms  and  cour.se  are 
due  to  the  variety  aud  especially  to  the  intensitj-  of  the 
intoxication.  There  may  be  gradations  from  an  apparently 
simple  epidemic  catarrhal  jaundice  to  the  syndrome  of 
malignant  jaundice  or  Weil's  disease,  or  to  the  severest 
type  of  icterus  gravis  or  acute  3'ellow  atrophy.  For  fur- 
ther discussion  of  this  group,  see  articles  on  Phosjihorua 
Poisoning.  Weil's  J)iseuse,  Yellow  Fever,  LiKr  JJisea&es : 
Arnte  Yellow  Atrojihy. 

Morbid  Anatomy  and  Course. — The  pathological 
finiliugs  of  icterus  vary  widely  with  the  causes;  they  are 
sufficiently  discussed  in  connection  with  symptomatology 
or  in  the  .sections  dealing  with  the  special  diseases.  The 
course  aud  prognosis  vary  also  with  the  cause ;  in  general, 
prognosis  is  less  good  when  obstructive  jaundice  has 
lasted  three  or  four  months;  after  eight  to  twelve 
months  liability  to  hemorrhage  or  to  sudden  se\'ere  ner- 
vous symptoms  renders  the  outlook  unfavorable.  Budd, 
however,  cites  recovery  after  four  j'cars;  Muix-hison, 
Barth,  and  Bismer  repoit  a  favorable  termination  after  six 
yeais'  duration;  Legendre,  Gailliard,  and  Debove  men- 
tion eases  of  complete  obstruction  of  twelve,  twenty, 
twenty-five  years'  standing  without  much  general  dis- 
turliance ! 

Varikties  op  Jaundice. — 1.  Icterus  JS'eonatorum.— 
Jaundice  of  the  newborn  may  be  (n)  severe,  due  to  con- 
genital stricture  or  absence  of  the  bile  ducts,  to  sj'philis, 
or  to  sepsis ;  this  form  rapidly  proves  fatal ;  (b)  mild  or 
phy.siological.  This  occurs  in  one-third  or  two-thii'ds  of 
all  infants  Ijoi'n  in  hospital,  and  in  a  soiuewhat  smaller 
per  cent,  of  private  cases.  It  is  more  frequent  in  boys,  in 
premature  infants,  in  cases  in  which  chloroform  was  used, 
or  in  cases  attended  with  marked  congestion.  The  jaun- 
dice appears  ou  the  second  or  third  day,  is  most  marked 
in  the  face  and  upjier  part  of  the  body,  as  a  rule  is  not 
deep,  the  conjimctivse  are  stained  only  in  severe  cases, 
there  is  little  or  no  general  disturbance,  the  color  fades 
in  from  a  few  days  to  three  or  four  weeks.  The  urine,  as 
a  rule,  is  of  normal  yellow  color  and  contains  no  soluble 
bile  pigment;  it  fref|uently  shows  traces  of  albumin,  and 
the  sediment  maj'  show  bile-stained  kidney  eiiithelium  or 
cells  enclosing  granules  or  crystals  of  bilirubin.  Biliru- 
bin is  held  in  the  kidney  in  the  form  of  infarcts.  There 
is  no  urobilinuria;  the  fa-ces  are  of  normal  yellow  color. 
Pathogenesis  is  obscure.  The  benign  character  shows 
the  practical  physiological  nature  of  the  process;  it  may 
dejiend  in  )iart  on  the  increased  blood  destruction  and 
consequent  polycholiaof  the  first  days  after  birth,  in  part 
on  the  slow  excretion  of  liile  by  the  kidney  (infarct  for- 
mation), in  jiart  on  lack  of  bile  reduction  in  the  intestine. 
More  ])robable  is  the  explanation  of  Fi'anck  and  Quincke 
that  the  icterus  depends  ou  increased  bile  absorption  from 
the  intestines ;  the  mecouiuiu  contains  bilii'uliin,  bile  se- 
cretion is  increased  with  ingestion  of  the  first  food,  bile  is 
consequentl}'  absorbed  in  quantity  into  the  jiortal  blood, 
and  in  the  iJrst  few  days  patency  of  the  ductus  venosns 
Arantii  allows  the  bile"  constituents  to  enter  in  part  the 
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-vena  cava  and  so  reach  the  general  blood  stream  without 
passing  the  liver. 

3.  Icterus  after  Hemorrhages. — Definite  icterus  has  been 
observed  after  blood  extravasations  and  internal  hemor- 
rhages. The  staining  appears  in  from  three  to  ten  days 
after  the  hemorrhage,  is  of  slight  degree,  and  fades  in  a 
few  davs  or  weeks.  Urobiliuuria  accompanies  and,  in 
fact,  precedes  the  jaundice;  it  is  extremely  rare  to  find 
bilirubin  in  the  urine.  Elaboration  of  the  bile  pigment 
probably  does  not  take  place  locally  ;  hajmatoidin  crystals 
may  form,  but  this  isaslow  process  and  the  crystals  show 
little  tendency  to  solution.  More  probable  is  the  solu- 
tion of  ha'moglobin  in  nitu  and  its  transformation  into 
ibilirubin  in  the  liver;  the  jaundice  is  hepatogenous,  an 
.  icterus  pleiochromicus.  "With  small  extravasations  no 
jaundice  occurs,  only  urobiliuuria. 

3.  Inanition  Icterus. — Slight  .staining  of  the  conjunc- 
tiva; or  skin  may  occur  in  inanition  or  starvation.  Tren- 
delenburg ob.served  a  case  with  slight  bilii'ubinuiia.  It 
is  a  common  event  to  lind  bile  in  the  urine  of  fasting 
dogs — the  absorption  occurs  within  the  liver. 

4.  Icterus  Si/philiticus. — This  is  the  icterus  syphiliticus 
pra'cox.  It  occurs  in  the  secondary  stage,  is  not  frequent, 
occurs  oftener  in  women  (Fournier).  The  cases  show 
generally  severe  secondary  symptoms,  eruptions,  and 
marked  glandidar  enlargements  (Werner).  It  is  a  me- 
chanical jaundice  and  due  to  swelling  of  the  glands  in 
the  portal  tissure  (Lancereaux).  In  one  case  Quincke  ob- 
served ascites  and  splenic  tumor  coming  and  going  with 
the  jaundice. 

5.  Icterus  PsycTiicus,  Icterus  Spoiticns,  Icterus  E.r  enw- 
tiviie. — In  the  minds  of  the  laity  the  emotions  play  a 
large  part  in  liver  pathology.  The  only  cases  of  jaun- 
dice that  can  be  ascribed  to  nerve  influence  are  those  which 
■occur  within  a  few  hours  or  even  minutes  after  a  sud- 
den nerve  shock,  as  fright,  anger,  fear.  There  are  two 
<;lasses of  such  cases:  1.  Jaundice  coming  on  immediately 
.after  severe  shock;  in  all  literature  examples  of  this  class 
are  extremely  rare;  two  cases  of  Villeneuve  (18US)  are 
•cited  by  JIurchison.  2.  Jaundice  occurring  a  few  hours 
after  great  nerve  shock  or  strain.  This  is  comparatively 
•common;  the  jaundice  is  light  and  of  short  duration  ;  in 
a  few  eases  acute  yellow  atrophy  has  followed.  Various 
e.xplaiiations  have  lieen  advanced — polycholia,  lowered 
portal  pressure  (Frerichs).  The  most  probable  explana- 
tion is  that  of  spasmodic  contraction  of  the  bile  ducts 
with  increased  back  pressure  and  quick  absorption. 

Herbert  C.  Moffitt. 

JAWS,  INJURIES  AND  DISEASES  OF.  —  I>-.jrKiES 
jvND  DisE.vsKs  OF  TiiK  I'pi'KK  Jaw. — The  upper  jaw  is 
peculiar  from  the  fact  of  its  po.s.sessing  a  large  cavity, 
the  antrum  of  Highmore.  This  cavity  is  situated  in  the 
body  of  the  bone,  and  is  lined  with  mucous  membrane 
■continuous  with  that  of  the  nasal  cavity  through  a  small 
■orifice  opening  into  the  midtUe  meatus. 

On  account  of  its  structure  the  upper  jaw  is  more  sub- 
ject to  diseases  than  the  lower.  The  affections  of  the 
bone  calling  for  surgical  interference  are  injuries,  intiam- 
malion  and  abscess,  cystic  diseases,  and  tumors. 

Fractures  of  the  Upper  Jaw. — Owing  to  the  posi- 
tion of  the  upper  jaw,  protected  on  all  sides  by  its  out- 
lying processes  of  bone — the  malar  bone  externally  and 
the  nasal  bones  internally — fracture  of  the  upper  jaw  is 
not  a  very  frequent  accident.  Almost  invariably  frac- 
ture of  this  bone  is  associated  with  fracture  of  the  more 
prominent  bones  of  the  face,  with  which  it  is  articulated. 
Direct  violence,  such  as  blows  upon  the  face,  falls  from 
great  lieights,  etc. ,  is  usually  the  cause  of  the  fracture. 

The  fracture  ma_y  be  of  the  penetrating  variety,  con- 
■sisting  of  a  small  opening  into  the  antrum  made  by  a 
sharp-pointed  instnmient,  which  may  enter  b}-  way  of 
the  orbit,  the  palate,  the  nostril,  or  the  anterior  wall  of 
the  cavity.  Such  wounds,  as  a  general  rule,  heal  rap- 
idly, and  require  but  little  attention  ou  the  part  of  the 
surgeon. 

Fracture  may  involve  any  part  of  the  bone — the  nasal, 
palatal,  or  alveolar  process,  or  the  body  of  the  bone. 


As  the  result  of  falls  upon  the  face  from  great  heights, 
the  fracture,  in  a  few  recorded  cases,  has  been  vertical 
in  the  median  line,  constituting  a  diastasis  or  separation 
of  the  two  superior  maxillary  bones. 

Comminuted  fractures,  attended  with  the  most  fright- 
ful deformity,  as  the  result  of  gunshot  wounds,  are  occa- 
sionally met  with. 

When  the  alveolar  process  is  separated  from  the  body 
of  the  bone  there  is  usually  marked  displacement. 

The  anterior  wall  of  the  antrum  of  Iliglunore  is  some- 
times crushed  in  by  fragments  of  the  malar  bone  driven 
down  upon  it  by  the  force  of  blow's. 

The  soft  parts  overlying  the  fracture  are  nearly  always 
extensively  involved.  Hemorrhage  from  wounds  of 
branches  of  the  internal  maxillary  artery  is  occasionally 
very  profuse — sometimes  even  requiring  the  ligation  of 
the  common  carotid  artery,  or  the  application  of  the 
actual  cautery  to  the  bleeding  point. 

When  a  fracture  of  the  nasal  process  of  the  upper  jaw 
is  complicated  with  a  fracture  of  the  nasal  bones  in  which 
the  mucous  membrane  of  the  nose  has  been  more  or  less 
lacerated,  extensive  emphysema  of  the  face  may  take 
place. 

If  the  line  of  fracture  runs  through  the  infra-orbital 
foramen,  causing  contusion  or  laceration  of  the  infra- 
orbital nerve,  temporary  paralysis  of  the  jiarts  supplied 
by  that  nerve  maj'  ensue. 

Obstruction  of  the  lachrymal  duct,  with  a  constant 
overflow  of  tears  upon  the  cheek,  may  follow  fracture  of 
the  upper  jaw. 

Syniptviiis. — In  the  majority  of  cases  recognition  of 
fracture  of  the  upper  jaw  is  not  diftieult.  Deep-seated 
pain,  increase  of  saliva,  hemorrhage  from  the  mouth, 
and  the  special  signs  of  fracture,  viz.,  crepitus,  preter- 
natural mobility,  and  deformity,  are  all  present  in  greater 
or  less  degree.  The  accessible  position  of  every  part  of 
the  bone  makes  it  usually  an  easy  matter  to  detect  a  fract- 
ure of  the  upper  jaw. 

Treatment. — In  the  treatment  of  fractures  of  the  upper 
jaw  the  indications  are  to  replace,  by  maniptdation,  the 
fragments  as  acciu'ately  as  possible,  and,  by  suitable  ap- 
pliances, to  render  them  immovable.  Pressing  the  lower 
jaw  firmly  against  the  upper  with  a  bandage  will  in 
most  cases  suffice. 

If  the  tendency  to  displacement  is  great,  as  in  frac- 
tures of  the  alveolus,  it  may  be  necessary  to  wire  the 
teeth  of  opposing  fragments  together,  or  to  adjust  a 
gutta-percha  or  vulcanite  interdental  splint. 

When  the  fracture  is  comminuted  and  compound,  great 
care  should  be  taken  to  preserve  every  fragment,  how- 
ever loosely  attached,  as  the  experience  of  a  great  many 
surgeons  has  shown  that  such  fragments  reunite  very 
readily.  Another  point  to  be  observed  in  the  treat- 
ment of  fractures  of  the  upper  jaw  is  not  to  extract  loos- 
ened teeth,  as,  in  addition  to  the  fact  that  they  most  fre- 
cjucntly  become  firm  again,  their  extraction  is  attended 
with  some  danger  of  removing  fragments  of  bone  that 
might  have  been  preserved. 

Repair  in  eases  of  average  severity  takes  jilace  in  from 
thirty  to  fortj'  days  with  a  scanty  formation  of  callus,  and 
not  infrequentl}'  in  less  time.  The  vitality  of  the  bone 
is  exceptionally  great;  hence  the  rule  laid  down  by 
Malgaigne  and  some  of  his  predecessors,  and  repeated  by 
all  subsequent  writers,  to  leave  every  fragment  that  is 
not  absolutely  and  entirely  detached.  Although  this 
rule  is  a  sound  one,  it  occasionally  happens  that  frag- 
ments become  necro.sed  and  have  to  be  removed.'' 

Inflammatiox.  either  acute  or  chronic,  may  attack 
the  mucous  membrane  of  the  antrum  (ir  the  periosteum 
of  the  bone.  The  cause  of  the  inflanunation  is  most  com- 
monly irritation  set  up  by  carious  teeth,  though  it  may 
originate  from  mechanical  injury,  from  the  poisonous 
effects  of  syphilis,  scrofula,  the  exanthematous  fevers, 
mercury,  or  phosphorus.  Its  tendency  is  to  run  rapidly 
ou  to  suppuration,  and  in  the  majority  of  cases  this  proc- 
ess has  been  already  established  when  the  surgeon  is 
called. 

When  the  mucous  membrane  of  the  antrum  is  in- 
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liaiucil,  tile  symptoms  air  liy  no  means  clear.  Acliiny- 
of  the  molar  teeth  is  present,  there  is  more  or  less  jiuffy. 
(edematous  sxvellinf;  of  the  cheek,  and  oeertsionally  there 
may  lie  observed  a  discharge  of  mucus  from  the  nostril 
of  the  affected  side. 

In  iieriostitis  there  is  always  severe  jiain  of  a  throblnng, 
tensive  character,  aggravated  at  uiglit;  swelling  of  the 
cheek,  often  .so  great  as  to  ilistort  the  features,  is  also 
present ;  the  teeth  are  raised  in  their  sockets,  and  the  least 
pressure  upon  them  gives  rise  to  the  sharpest  pain. 

Tretilmtiit. — In  order  to  avert  suppuration  the  treat- 
ment should  lie  prompt  and  active.  All  decayed  teeth 
should  be  at  once  removed  as  the  most  probable  causes 
of  the  mischief.  Saline  cathartics  should  be  exhibited, 
and  local  deiiletion  liy  means  of  leeches  applied  to  the 
gums.  <)r  free  incisions,  together  with  hot  fomentations, 
should  lie  emjiloyed. 

ALVEoi..\ii  AiiscEss.  the  immediate  effect  of  inflamma- 
tion at  the  root  of  a  tooth,  may  be  superficial  or  deep. 
When  sui>erficial  it  is  commonly  known  as  gumboil, 
which  is  recognized  as  a  puffy  swelling  of  the  gums, 
usually  small  in  volume,  but  often  exquisitely  tender 
and  painful.  This  form  of  abscess,  after  a  hrh'i  peiiod, 
ruptures  spontaneously  or  upon  slight  pressure  with  the 
linger,  and  I'ecovery  speedily  ensues. 

The  deep  alveolar  ab.scess,  which  more  directly  results 
from  diseased  teeth,  commences  in  the  substance  of  the 
bone.  The  abscess  cavity,  at  tirst  very  small,  rapidly 
increases  in  size,  the  alveolar  process  becoming  carious 
and  undergoing  absorption.  The  pus  may  find  an  outlet 
for  it.self  by  the  side  of  a  tooth,  or,  if  resistance  in  that 
direction  is  too  great,  the  aheolar  process  may  be  per- 
forated and  the  pus  burrow  beneath  the  mucous  mem- 
brane. Occasionally  the  pns  burrows  beneath  the  peri- 
osteum of  the  jialate,  afterward  pointing  in  the  roof  of 
the  mouth. 

Tniitiiient. — The  treatment  of  alveolar  abscess  is  free 
incision  and  extraction  of  the  peccant  tooth.  This  should 
be  done  early,  as  delay  may  lead  to  extensive  necrosis, 
or  to  the  formation  of  a  long  sinus,  most  difficult  to 
heal. 

Sipprii.vrioN  IN  THE  A^■TRr>^. — Accumulation  of  pus 
within  the  antrum — erroneously  termed  abscess,  more 
properly  empyema  of  the  antrum — is  most  frequently 
caused  b)'  irritation  set  up  by  diseased  fangs  of  teeth 
which  normally  project  upward  into  the  cavity  and  form 
]U-oininences  upon  its  floor.  The  teeth  most  usually  in- 
volved are  the  first  and  second  molars,  though  if  may  be 
the  bicuspid  or  cauiue.  Only  a  thin  partition  of  bone 
sepai-ates  the  roots  of  these  "teeth  from  the  cavity,  and 
not  infrequently  the  root  of  one  or  more  of  these  teeth 
penetrates  the  cavity  and  lies  in  contact  with  the  antral 
mucous  membrane.  The  disease  may  also  depend  u])on 
a  catarrhal  infiammation  of  the  lining  membrane,  may 
follow  violent  blows  upon  the  face,  or  arise  by  extension 
of  inllammalion  froi^n  the  nasal  cavity,  or  froiu  suppura- 
tive degeneration  of  cysts  of  the  antrum. 

Sjiiiiptoiiia. — If  very  rapid  in  its  formation,  the  symp- 
toms of  supptu-ation  in  the  antrum  are  pain  in  the" head 
and  face,  aching  of  the  teeth  on  the  affected  side,  swell- 
ing of  the  face  and  gums,  and  the  discharge  of  an  offen- 
sive ]>us  into  the  nose  when  the  patient  is  recumbent  or 
forcibly  blows  the  nose.  The  constant  discharge  of  fetid 
pus  through  the  nose  often  occasions  the  mistake  that 
the  disease  is  ozicna,  but  the  character  of  the  matter  and 
the  fact  thai,  the  fetor  is  mo.st  perceptible  to  the  patient, 
are  sufficient  marks  of  distinction.  Digestion  is  much 
disturbed  by  the  constant  entrance  of  pus  into  the  stom- 
ach, and  the  general  liealth  of  the  patient  is  ou  that  ac- 
count ofleu'vcry  nuich  impaired. 

If  the  suppurative  process  has  been  very  slow  and 
gradual,  the  symjitoms  are  hardly  sufficient  to  attract 
alti-ntion  until  the  disease  has  made  considerable  progress. 

Tile  inis  most  usually  finds  an  exit  for  itself  tln'ough 
the  opening  irom  the  antrum  into  theno.se,  or  into  the 
mouth  along  the  side  of  diseased  teeth.  Exi)an.siou  of 
the  boue  rarely  occurs,  excejit  when  no  outlet  for  the 
escape  of  pus  is  afforded.     When  there  exists  no  means 
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of  escape  for  the  pus  and  it  accumulates  in  the  cavity, 
the  lione  becomes  exiJanded.  the  cheek  is  pushed  for- 
ward, and  the  walls  of  the  antrum  become  so  thinned  by 
absoi'iJtion  that  when  pressed  upon  a  peculiar  crackling- 
sensation  is  felt.  The  bone  luay  be  expanded  upon  anv 
or  all  of  its  surfaces,  orbital,  buccal,  palatal,  or  nasal. 
In  several  recorded  ea.ses  the  jiressure  upw-ard  has  caused 
]irotrusion  of  the  eyeball  with  permanent  amaurosis. 
Olistructiou  of  the  lachrymal  duct  by  the  expansion  of 
the  bone  frequently  brings  about  a  constant  overflow  of 
tears  upon  the  cheek. 

Tri'itimeiit. — The  treatment  of  suppuration  in  the  an- 
trum consists  in  providing  a  free  opening  for  the  pus  to 
escape  before  extensive  destruction  of  the  walls  of  the 
cavity  has  taken  place.  This  may  be  effected  by  the 
extraction  of  a  tooth  on  the  affected  side,  jireferably  the 
first  molar,  and  enlarging  the  opening  through  the  socket 
by  means  of  a  trocar  or  diill.  In  edentulous  jaAvs,  at- 
tempts to  penetrate  into  the  antrum  tlu-ough  the  alveolus 
slioiUd  never  be  made,  as  under  these  circumstances  the 
bone  is  greatly  thickened  and  consolidated.  The  most 
effectual  method  of  evacuating  the  pus  is  to  make  the 
opening  above  the  alveolar  ])rocess  by  means  of  a  drill, 
a  carpenter's  gimlet,  or  an  ordinary  trocar,  care  being 
taken  that  the  instrument  is  not  driven  upward  with 
such  force  as  to  pierce  the  orbital  ]ilate. 

If  the  o])ening  has  been  made  through  the  socket  of  a 
tooth,  the  passage  should  be  kept  closed  with  a  plug  of 
cotton,  or  a  gutta-percha  or  metallic  plate  adjusted  over 
the  teeth  to  jjrevent  the  entrance  of  food  into  the  cavity. 

The  cavity  should  be  frequently  syringed  out  through 
the  oiK'ning  with  an  antiseptic  solution — corrosive  subli- 
mate, 1  :  2.000,  or  carbolic  acid.  1  :  30. 

The  most  assiduous  attention  is  necessary  to  bring 
about  a  perfect  cure,  and  often  months  elapse  before  the 
disease  may  be  said  to  be  at  an  end. 

Cystic  Disease  of  the  Anteum. — In  this  disease 
the  antrum  becomes  distended  by  a  dark-colored,  glairy, 
and  in  some  instances  gelatinous  fluid,  which  frequently 
contains  cholesterin  in  considerable  quantity.  The  old 
name  applied  to  the  disease  was  hi/drojm  antri.  or  dropsy 
of  the  antrum,  and  it  was  supposed  to  depend  upon  the 
retention  of  the  natural  secretion  of  the  unicous  mem- 
brane lining  the  sinus,  the  escape  of  which  hail  been  jn-e- 
vented  by  the  closure  of  the  opening  between  the  antrum 
and  the  nose;  but  modern  research  has  shown  that  such 
a  view  was  not  correct. 
The  cysts  most  likely  de- 
jiend  upon  cystic  degen- 
eration of  the  glandidar 
follicles  thickly  aggregat- 
ed over  the  mucous  mem- 
brane lining  the  cavity. 

Si/mpto/iis. — The  disease 
is  of  iiainless  growth  and 
the  expansion  of  the  bone 
gradual.  In  course  of 
time  it  leads  to  marked 
deformity — the  cheek  be- 
comes prominent  and 
round;  the  eye  protrudes 
from  the  orbit;  the  uo.se 
is  pushed  to  the  opposite 
side;  the  nostril  becomes 
occluded;  and  the  palate 
is  depressed,  often  to  such 
an  extent  as  seriou.sly  to 
e  m  b a  r r a  s s   deglutition. 

The  enlargement  presents  itself  as  a  rounded  tumor,  soft 
aud  elastic  at  some  portions  of  its  surface,  hard  and  re- 
sisting at  others.  Pressure  upon  the  swelling  often  elicits 
the  ijeculiar  egg-shell  crackling  characteristic  of  those 
couditious  in  which  the  bone  is  greatly  expanded  and 
thinned.  The  general  appearance  of  the  disease  closely 
resembles  that  of  solid  tumors  of  the  upper  jaw.  which 
fact  has  caused  surgeons,  in  a  number  of  instances,  to 
excise  the  entire  upper  jaw  unnecesstirily.  In  all  doubt- 
ful cases  of  swelling  of  the  upper  jaw,  therefore,  es- 
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ploiatory  punctures  should  be  made  before  resort  is  had 
to  tlie  more  serious  operation  of  excision. 

I'natiiient. — Acting  ii|)oii  the  false  belief  tiiat  the  en- 
largement consisted  of  the  pent-up  secretion  of  the  antral 
mucous  membrane,  surgeons  formerly  attempted  to  re- 
establish the  normal  opening  between  the  sinus  and  the 
nose,  but  naturally  such  a  procedure  never  met  with  suc- 
cess. 

The  proper  treatment  consists  of  the  evacuation  of  the 
contents  of  the  cyst  by  means  of  free  incisions,  and  the 
establishment  of  efficient  drainage  until  the  tendency  to 
recurrence  no  longer  exists.  This  may  be  easily  accom- 
plished l)y  incising  the  most  prominent  part  of  the  tu- 
mor, usually  beneath  the  cheek,  evacuating  the  contents 
through  till'  o])ening,  and  dilating  the  passage  thoroughly 
with  the  linger.  If  the  cyst  is  large,  a  portion  of  the 
bone  or  of  thecyst  wall  should  be  cutuwaj'.  Thecavity 
should  be  thoroughly  washed  out,  several  times  daily, 
with  some  stimulating  or  antiseptic  solution  until  all  dis- 
charge ceases.  The  deformity  occasioned  by  the  disten- 
tion of  the  bone  will  eventually  entirely  disappear. 

Poi.vi'us  OF  THE  Antrum. — This  form  of  morbid 
growth  in  the  antrum  is  rare.  Like  polypus  of  the  nasal 
cavity,  to  which  it  is  similar  in  pathology,  it  takes  its 
origin  from  the  mucous  membrane,  and  may  be  either 
fibrous  or  gelatinous,  tnost  frequently  the  latter. 

When  small  its  presence  is  unsuspected,  and  it  is  only 
after  it  has  attained  considerable  volume  and  has,  by  its 
size,  led  to  absorption  of  the  thin  internal  wall  of  the 
antrum,  and  protruded  into  the  nostril,  that  the  real  na- 
ture of  the  disease  is  manifested. 

Until  this  form  of  growth  reaches  large  dimensions, 
surgical  interference  is  I'arely  called  for.  Thorough  re- 
moval, by  opening  up  the  anterior  wall  of  the  antrum, 
or  through  the  nose  if  possible,  is  the  proper  method  of 
treatment. 

Dentigehoi'S  Cysts  develop  in  the  jaw  in  consequence 
of  some  error  in  the  growth  anti  eruption  of  a  tootli.  most 
frequently  a  permanent  one,  though  Heath  mentions  a 
case  in  wiiiclt  the  tooth  involved  was  of  the  temporary 
set.  Tomes  believes  that  dentigerous  cysts  are  the  result 
of  the  gradual  increase  of  the  small  amotint  of  fluid  left 
in  the  tooth  sac  after  development  of  the  enamel.  This 
form  of  cysts  most  frequently  occurs  in  yotmg  adults. 
In  the  upper  jaw  they  nearly  always  occupy  the  an- 
trum. 

In  general  appearance  dentigerous  cysts  strongly  re- 
semble simple  cysts,  described  above.  They  cause  a 
slow,  painless  eulargmeut  of  the  jaw,  which,  after  it  has 
reached  a  considerable  size,  crackles  upon  pressure, 
though  this  symptom  is  not  constant,  on  account  of  the 
thick  and  highly  organized  wall  of  the  cyst. 

Treatment. — The  treatment  of  dentigerous  cysts  is  the 
same  as  that  of  simple  cysts,  namely,  free  incision  and 
evacuation  of  their  contents.  The  contained  tooth,  which 
is  usually  found  embedded  in  or  lying  loose  upon  the 
cyst  wall,  should  be  removed,  and  a  portion  of  the  sac 
cut  away.  The  oprralion  should,  if  possible,  be  per- 
formed from  within  the  mouth.  Entire  recovery,  with- 
out deformity,  usually  follows  the  operation. 

Solid  Tu.moi!s  of  the  Upper  J.\w — Fusitoii.vTA. — 
Fibrous  tumors  of  the  upper  jaw  maybe  either  endosteal 
or  periosteal  in  origin,  and  may  occupy  the  antrum  of 
Highmore  or  grow  from  the  alveolar  process,  the  latter 
variety  being  known  as  fibrous  epulis. 

In  stnicture,  fibromata  are  similar  to  fibrous  tumors  of 
other  parts  of  the  body,  and  are  liable  to  the  same  kinds 
of  degenerative  changes. 

The  upper  jaw  is  not  .so  often  the  seat  of  fibrous 
tumors  as  the  lower. 

Frequently  these  growths  contain  spicula  of  bone  or 
nodules  of  cartilage,  either  of  which  may  be  present  in 
large  (luantity. 

Intlanniiutiou  resulting  from  the  irritation  of  decayeil 
teeth  or  mechanical  injury  may  be  the  starting-point  of 
the  disease.  More  frequently,- however,  the  cause  is  not 
apparent. 

Though  usually  of  slow  growth,  fibromata  occasion- 
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all}'  reach  enormous  dimensions.  When  originating 
within  the  antrum,  a  fibroma  may  exteiul  in  every  direc- 
tion. The  bony  walls  of  the  cavity  give  way  before  it 
and  undergo  absorption.  Processes  of  the  growth  may 
extend  int<i  the  mouth,  the  nasal  cavity,  and  tlie  orbit, 
and  distend  the  cheeks,  giving  rise  to  the  most  hide- 
ous deformity.  The  health  of  a  patient  wlio  is  the 
subject  of  fibroma  of  the  upper  jaw  usually  remains  un- 
impaired. 

FiURors  Epulis  is  a  small,  firm  tumorof  fibrous  struct- 
ure, which  grows  from  the  pei-iosteum  of  the  alveolar 
process  close  to  the  junction  of  the  gum  with  the  teeth, 
or  even  between  the  teeth.  It  grows 
slowly  and  painlessl}'.  and  seldom  reaches 
a  large  size,  though  a  few  cases  have 
been  reported  in  which  such  outgrowths 
have  attained  sufficient  volume  to  cau.se 
considerable  deformity.  As  the 
tumor  increases  in  size  tlie  adja- 
cent teeth  become  loosened,  and 
eventually  drop  out.  It  bleeds 
when  manipulated,  and  is  not 
infrequently  ulcerated  on  ac- 
count of  the  pressure  of  the 
teetli  of  the  lower  jaw.  As  in 
fibromata  of  the  body  of  the 
jaw,  epulis  frequently  contains 
bony  spicula,  which  radiate  into 
its  substance  from  the  attiichmeut  of  the  tumor  to  the 
jaw. 

Fibromata  may  be  distinguished  from  malignant  tu- 
mors of  the  upper  jaw  by  their  slowness  of  growth, 
their  hard  and  resisting  consistence,  thi-  absence  of  pain, 
their  independent  growth,  and  the  immunity  of  the  lym- 
phatic glands. 

Treatment. — When  the  tumor  is  located  within  the  an- 
trum and  is  of  moderate  size,  it  may  be  jiossible  to  enu- 
cleate it  from  within  the  mouth  witiiout  disfigurement  of 
the  face.  This  ma}-  be  accomplished  by  dissecting  the 
cheek  from  the  bone  and  entering  into  the  antrimi  through 
its  anterior  wall. 

If  the  growth  is  large,  and  has  in  a  measure  substituted 
itself  for  the  upper  jaw,  nothing  less  than  complete  exci- 
sion of  the  bone  will  suffice.  In  the  treatment  of  epulis 
tliorough  removal  of  the  growth,  with  a  portion  of  the 
bone  from  which  it  sprang,  should  be  done  to  insure 
against  a  return  of  the  disease. 

ENcnoxDROM.\TA. — Pure  cartilaginous  tumors  of  the 
tipper  jaw  are  extremely  rare.  They  may  grow  from 
the  surface  of  the  bone  or  from  within  the  antrum. 
They  usually  appear  early  in  life,  and  grow  more  rapidly 
than  fibrous  tumors.  Enchondromata  may  reach  im- 
mense size,  as  in  the  case  reported  by  O'Shaughnessy, 
who  removed  a  tumor  of  this  kind,  together  with  the 
upper  jaw,  which  weighed  four  pounds. 

In  general  appearance  and  in  progress  the  enchon- 
droma  differs  so  little  from  the  fibroma  that  during  life 
it  is  impo.ssible  to  differentiate  between  them.  Ossifica- 
tion of  the  growth  is  a  very  frequent  occurrence,  and  it 
is  not  unlikely  that  nearly  "all  osseous  tumors  were  orig- 
inally cartilaginous.  The  tendency  to  recur  is  much 
greater  than  it  is  in  the  case  of  fibrous  tumors,  and  tor  this 
reason  extirpation  of  enchondromata  should  be  most  thor- 
ough. Eight  operations  for  the  remoVal  of  enchondroma 
of  the  upper  jaw  were  performed  upon  a  patient  whose 
case  has  been  reported  by  Fergussou.  It  is  not  unlikely 
that  the  disposition  of  enchondromata  to  recur  has  been 
greatly  exaggerated,  as,  no  doubt,  in  many  cases  sarco- 
matous tumors  which  have  undergone  chondrificatiou 
have  been  regarded  as  originall}'  cartilaginous. 

Treatment. — The  treatment  of  enchondromata  should 
be  the  same  as  applies  to' fibromata,  except  that  the  siir- 
geou  should  be  even  more  careful  to  go  wide  of  the  dis- 
ease, in  order  to  guard  against  recurrence. 

OsTEOMATA  are  more  frequently  met  with  in  the  lower 
than  in  the  upper  jaw.  This  form  of  tumor  in  its  struct- 
ure possesses  all  the  characteristics  of  true  bone.  _  It 
mav  be  cancellous  in  structure,  enclosed  in  a  thin  casing 
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of  compact  bone,  or  of  denser  consistence,  hard  and  com- 
])act  throughout  like  ivor}-. 

Hyperostosis  is  a  disease  of  the  jaw  which  consists  of 
a  diffused  hvpertropliy  of  the  bone,  with  frequently  total 
obHteratiou"of  the  antr\nu.  Partial  hyperostosis  may 
take  place  in  the  alveolar  process  as  the  result  of  irrita- 
lion  proceeding  from  a  misplaced  or  diseased  tooth. 

Osteomata  o"f  the  upper  jaw  have  been  known  to  be- 
come loose  in  their  attachments,  and  finally  to  become 
spontaneously  detached. 

It  is  not  an  easy  matter  to  distinguish  an  osteoma  from 
an  euchondroma,  or  even  from  a  fibroma,  but  its  slow 
irrowth,  extreme  hardness,  and  irregular,  nodulated,  or 
Tuberous  surface  will  be  of  service  in  making  a  diagnosis. 

I'reatment.—Ossmus  tumors  of  the  upper  jaw  should 
be  removed  with  the  part  of  the  bone  from  which  they 
grow,  or  if  large  and  the  source  of  great  deformity,  the 
entire  jaw  should  be  excised. 

S.\n<-OM.\TA  of  the  upper  jaw  arc  tumors  of  connective- 
tissue  origin,  made  up  chietiy  of  embrycmic  cells.  They 
are  met  with  most  frei|uently  in  early  and  middle  life. 
Sarcomata  are  essentially  malignant  in  nature,  being  al- 
most certain  to  recur  after  removal,  aud  in  their  growth 
infiltrating  the  neighboring  tissues.  The  sarcomata  are 
very  vascular  and  grow  rapidly,  often  reaching  immense 
volume.  They  are  conveniently  divided  into  three 
classes,  accoi-ding  to  the  kind  of  cells  that  enter  into 
their  composition — namely,  the  spindle-celled,  the  round- 
celled,  and  myeloid  or  giant-celled. 

The  spindle-celled  sarcoma  is  most  fretiuently  found  in 
the  antrum.  It  is  made  up  of  spindle-shaped  cells  of 
varying  size,  closely  packed  in  a  homogeneous  basis  sub- 
stance, held  together  by  a  scanty  fibrous  tissue.  It  closely 
resembles  the  fibroma  in  general  appearance. 

The  round-celled  sarcoma,  as  its  name  implies,  is  com- 
posed principall}'  of  large,  round  cells,  very  greatly  re- 
sembling leucocytes.  Both  spindle-shaped  and  roimd 
cells  are  occasionally  found  in  the  same  tumor.  Both 
varieties  frequently  undergo  osseous  or  cartilaginous 
transformation,  often  to  such  an  extent  as  to  mask  the 
real  nature  of  the  neoplasm.  When  the  tumor  occupies 
the  antrum  it  pursues  the  same  course  as  other  solid 
tumors  of  that  cavity,  causing  enlargement  of  the  bone, 
bulging  of  the  cheek,  etc.,  but  differs  from  them  in  that 
it  grows  more  rapidly,  is  more  prone  to  ulcerate,  is  very 
vascular,  is  of  soft  eousi.stencc  in  the  majority  of  cases, 
and  the  Ij'mphatic  glands  frequently  become  secondarily 
affected. 

The  myeloid  sarcoma  occurs  at  an  early  age,  and  in 
most  cases  grows  from  the  alveolar  process,  where  it  is 
known  as  myeloid  epulis.  Instructtire  it  is  composed  of 
large  polynucleated  cells.  This  form  of  sarcoma  grows 
rapidly,  is  extremely  vascular,  aud  is  soft  and  elastic  to 
the  touch. 

Treatment. —'No  matter  how  thoroughly  sarcomata  of 
the  upper  jaw  are  removed,  their  malignancy  is  mani- 
fested by  the  fact  that  in  the  majority  of  cases  they 
recur.  Occasionally  they  have  been  removed,  together 
with  a  large  portion  of  the  bone  from  which  they"grew, 
with  perfect  success;  and  in  exceptional  cases,  when  the 
growth  is  small  and  in  a  measure  isolated,  it  may  be  ex- 
pedient to  excise  it  with  a  portion  of  the  bone ;  biit  when 
the  nature  of  the  tumor  is  clearly  apparent,  aud  when  it 
has  reached  a  larg(;  size,  nothing"  short  of  complete  exci- 
sion of  the  entire  upper  jaw  will  be  of  any  avail. 

Ei'iTiiKi.TOM.v  is  the  only  form  of  carcinomatous 
growth  connected  with  the  jaws. 

There  are  two  distinct  varieties  of  epithelioma  of  the 
ujiper  jaw:  the  squamous,  wliicli  grows  from  the  gums, 
or  from  the  mucous  membrane  of  the  palate,  aiii  the 
coluimiar,  which  always  commences  in  the  ua.sal  cavity 
or  the  antrum.  Kiiithelioma  is  rarely  met  with  before 
the  age  of  forty. 

The  squamous  e]iithclionia  tisually  conunences  as  a 
small  ragged  idccr  of  the  gum  or  the  palate.  As  the 
ulcerative  process  extends,  the  l)one  gives  way  before  it, 
aud  the  antrum  is  invaded.  This  cavity  soon  becomes 
tilled  with  the  epitheliomatous  deposit,  and  the  surround- 


ing tissues  are  rapidly  infiltrated.  The  antrum  becoming 
overdistendcd  with  the  mass,  the  external  walls  yield, 
the  cheek  bulges,  the  nostril  is  occluded,  the  orbital  plate 
is  encroached  upon,  and  the  eye  protrudes.  The  skin 
over  the  tiunor  is  stretched,  and  eventually  becomes 
livid.  Later  on,  the  skin  gives  way  and  an  irregular 
ulcer  is  formed,  through  which  protrudes  a  fungous 
mas.s,  from  the  surface  of  which  a  fetid,  thin,  muco-puru- 
lent  fluid  is  constantly  discharged.  Profuse  hemorrhages 
are  not  infrequent. 

The  lymphatic  glands  beneath  the  jaw,  behind  the  ear, 
and  at  the  temple  become  involved  in  the  advanced 
stages  of  the  disease. 

The  ijrogress  of  the  disease  is  variable,  lieiug  some- 
times very  rapid,  at  other  times  slow. 

The  columnar  epithelioma  grows  either  from  the  mu- 
cous membrane  of  the  palate  or  from  that  of  the  antrum. 
It  is  invariably  of  rapid  growth.  It  is  usually  softer  than 
the  squamous  variety.  When  growing  from  the  antrum, 
it  pm-sues  the  same  course  and  presents  the  same  symp- 
toms as  squamous  epithelioma. 

When  the  tumor  occujiies  the  nostril,  it  is  liable  to  be 
mistaken  for  nasal  polj'pus. 

Treatment. — When  epithelioma  attacks  the  upper  jaw, 
complete  excision  of  the  bone  should  be  the  rule,  aud  the 
earlier  in  the  course  of  the  disease  it  is  done  the  greater 
the  chance  of  jireventing  its  return  or  the  longer  the  im- 
muuity  from  recurrence. 

Thorovigh  eradication  of  the  disease  should  be  the  ob- 
ject of  the  surgeon.  Even  when  there  can  be  no  hope  of 
removing  all  the  disease,  an  ojieration  is  nearly  always 
advisable,  as  it  may  prolong  life  and  render  the  patient 
more  comfortable. 

Oper.\tioks  vpo^  the  Upper  J.\w. — The  nature  of 
the  operation  is  determined  by  the  character  and  extent 
of  the  morbid  growth.  If  the  tumor  is  innocent,  care 
should  be  taken  to  disfigure  the  face  as  little  as  possible, 
and  to  sacrifice  no  more  of  the  bone  than  is  absolutely 
necessary. 

Very  often,  when  the  tumor  is  small  and  cimfined  to  a 
limited  portion  of  the  bone,  it  may  be  removed  from 
within  the  mouth  after  dissecting  up  the  cheek  from  its 
attachments. 

If  it  is  impossible  to  effect  this  by  reason  of  its  position 
and  attachments,  a  tumor  of  considerable  size  may  be 
sufticiently  exposed,  by  means  of  an  incision  through  the 
lip  in  the  median  line,  carried  into  the  nostril  of  the  af- 
fected side  alongside  the  septum  nasi,  and  the  cheek  then 
dissected  from  the  bone.  When  the  growth  is  confined 
to  the  antrum  —  a  polypus,  for  example — it  may  be 
reached  and  removed  by  means  of  this  incision  through 
the  anterior  wall  of  the  antrum,  or  from  within  the 
mouth,  without  external  incision  through  the  palatal 
process. 

When  the  growth  is  of  great  .size,  or  when  it  belongs 
to  the  malignant  or  raiudly  growing  sarcomatous  class 
of  tumors,  nothing  less  than  excision  of  the  entire  upper 
jaw  should  be  undertaken. 

Prof.  S.  D.  Gross  gives  the  credit  of  the  first  removal 
of  the  upper  jaw  to  Dr.  Jameson,  of  Baltimore,  Md..  who 
successfully  performed  the  operation  in  1820;  but  tlie 
honor  is  by  other  writers  given  to  Gensoul,  of  Lyons, 
whose  case  occiu'red  in  1827.  Lizars,  Listen,  Syme, 
Mott,  Dupuytren,  Heath,  and  others  have  repeatedly  ex- 
tirpated the  upper  jaw  successfully,  but  the  established 
position  of  the  operation  is,  in  great  measure,  due  to  im- 
portiint  modifications  suggested  by  Sir  William  Fergus- 
son. 

The  special  instruments  required  for  excision  of  the 
upper  jaw  are  strong,  angular  bone  forceps,  a  small, 
strong  saw  with  a  movable  back,  chisels,  gouges,  and  a 
Fergusson  lion  forcejis. 

The  patient  is  placed  in  a  recumbent  position,  aud  fully 
an;esthetized.  An  incision  is  carried  in  the  median  line 
through  the  lip  to  the  nostril;  thence  around  the  ala  and 
along  the  side  of  the  nose  to  near  the  inner  canthus  of  the 
eye,  where  it  is  joined  by  a  curved  incision  begim  over 
the  zygoma,  near  the  outer  canthus,  and  carried  along 
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the  lower  margin  of  the  orbit.  The  large  flap  of  integu- 
ment thus  marked  out  is  rajjidl}'  dissected  up  and  reflected 
outward.  This  incision,  proposed  by  Fergussou,  is  pref- 
erable to  that  originally  employed  by  Gensoul  and  Lizars, 
as  it  divides  the  facial  arteries  and  nerves  where  they  are 
of  smallest  size,  and  the  resulting  cicatri.\  is  not  nearly 
so  unsightly.  The  tumor  having  been  thoroughly  ex- 
posed, an  incisor  tooth  of  the  affected  side  is  extracted, 
a  .small  saw  carried  into  tlie  nostril  corresponding  to  the 
growth,  and  the  palatal  processnearly  or  wholly  divided. 
The  nasal  and  malar  processes,  in  the  order  named,  are 
divided  or  deeplj"  notched  with  the  saw. 

If  the  orbital  plate  is  not  involved  in  the  disease,  it 
should  be  preserved  by  making  a  section  of  the  bone  be- 
low the  orbit  b}'  the  saw  horizontally  applied.  If  the 
disease  involves  the  upper  part  of  the  bone,  it  may  be 
expedient  to  leave  the  alveolar  process. 

The  bony  attachments  of  the  jaw  are  completely  sev- 
ered by  the  bone  forceps;  the  jaw  is  tirmly  grasped  by 
the  lion  forceps  and  forciblj' depressed.  The  remaining 
attachments  are  thus  brought  into  view,  and  their  divi- 
sion is  effected  with  tlie  knife  or  the  forceps.  The  infra- 
orbital nerve  should  be  cleanlj'  divided,  and  as  much  of 
the  soft  palate  preserved  as  possible. 

The  jaw  having  been  taken  away,  any  remains  of  the 
growth  should  be  removed  with  the  gouge,  and  rough- 
ened points  of  bone  cut  off  with  bone  forceps.  Hemor- 
rhage during  the  opeiation  is  usually  trifling,  in  many 
cases  not  a  Mgature  being  required.  The  entrance  of 
blood  into  the  larynx  may  be  effectually  prevented  by 
placing  a  small  s|)ouge.  with  string  attached,  in  the  back 
part  of  the  mouth,  and  by  frequently  removing  the  ac- 
cnnuilations  with  sponge  and  iingers.  Preliminary  liga- 
tion of  the  common  carotid  artery,  or  the  performance  of 
tracheotomy,  together  with  the  use  of  the  trachea  tampon 
as  practised  by  Trendelenburg,  are  entirely  unnecessary 
measures. 

After  the  removal  of  the  jaw  all  bleeding  points  that 
can  lie  should  be  ligaled,  and  Paquelin's  thermocautery 
applied  to  vessels  beyond  thereacli  of  the  ligature.  The 
cavity  left  by  the  removal  of  the  jaw  should  be  dusted 
over  with  iodoform  and  tilled  with  cotton  pledgets  paclu'd 
in  witli  moderate  tightness  so  as  to  support  the  cheek  and 
repress  the  tendency  to  oozing  of  blood.  The  pledgets 
should  be  provided  with  strings,  so  as  to  facilitate  re- 
moval. 

The  tegumentary  flap  is  brought  accurately  into  place, 
the  wound  closed  witli  harelip  pins  at  the  lip,  and  in  the 

rest  of  its  extent  with 
line  catgut  or  carbo- 
lized  silk  interrujited 
sutures.  The  dressing 
is  completed  by  a  com- 
press of  carbolized  tow 
or  absorbent  cotton 
placed  over  the  wound 
and  retained  by  a  few 
turns  of  a  bandage. 
After  the  second  or 
tliird  day  the  cotton 
packing  may  be  re- 
moved, and  the  cavity 
tlioroughly  cleansed 
daily  with  an  antisep- 
tic solution. 

lusuUs. — No    opera- 
tion  of  equal   magni- 
tude is  followed  by  as 
great  success  as  excis- 
ion of  the  upper  jaw. 
Erichsen  says:  "Of  17 
consecutive   cases  col- 
lected  by  Hutchinson 
as   having   been  prac- 
tised    in    the    London 
hospitals,  it  was  successful  in  1-t;  and  of  16  cases  (10  of 
total  and  6  of  partial)  done  bv  Esmarch,  13  were  success- 
ful (viz.,  8  of  the  former  anil  5  of  the  latter)  "  ("  Science 


Fig.  29T9.— Line  nf  Incision  in  Excision 
of  the  Upper  Jaw  bv  External  Flap. 
FergQsson's  Metbod.    (Ericbsen.l 


and  Art  of  Surgery,"  vol.  ii.,  p.  585).  In  the  practice  of 
Prof.  W.  T.  Briggs  and  the  author,  of  38  cases  of  total 
extirpation  of  the  upper  jaw  (24  by  the  former,  14  by  the 
latter)  there  has  not  occurred  a  single  death. 

The  recurrence  of  the  disease,  after  removal  of  the 
upper  jaw,  depends  upon  the  character  of  the  growth. 
When  the  operation  is  done  for  tiie  removal  of  benign 


Fig.  2980.— Excision  of  Upper  Jaw  by  I.iston's  Method.     (Erichsen.) 

tumors,  recurrence  is  rare;  but  when  done  for  the  re- 
moval of  malignant  tumoi's,  epithelial  or  .sarcomatous, 
recurrence  is  almost  invariably  the  ride,  no  matter  how 
thoroughly  the  o]ieratiou  may  have  lieen  done,  though 
the  lapse  of  time  between  the  operation  and  the  reap- 
pearance of  the  growth  varies  within  wide  limits. 

OsTEOPi,.\STic  Section  of  the  UrrEii  J.\wis  the  term 
applied  to  an  operation  devised  bv  Langenbeck.  in  1859, 
for  the  removal  of  tumors  situated  behind  the  upper  jaw- 
but  not  involving  that  bone.  The  operation  consists  of 
the  division  of  the  attachments  of  the  jaw  in  such  a  man- 
ner that  the  bone  can  be  displaced  downward  or  to  the 
outer  side  sufficiently  to  expose  tumors  growing  from  the 
sphenoid  or  ethmoid  bones,  or  from  some  of  the  fossoe 
between  these  bones  and  the  palate  bone.  After  removal 
of  the  tumor  the  jaw  is  replaced  in  its  normal  position, 
so  that  union  of  the  divided  bones  will  take  place.  The 
operation  has  been  performed  a  number  of  times,  with 
gratifying  results,  both  in  this  country  and  in  Europe. 

Re.mov.\l  of  Both  Upper  Jaws. — Excision  of  both 
upper  jaws  was  first  successfully  performed  by  Hey- 
felder  in  1844,  since  which  time  the  operation  has  been 
occasionally  repeated.  It  may  lie  performed  by  carrying 
incisions  from  each  commissure  of  the  lips  to  the  external 
angles  of  the  eyes  on  both  sides,  and  reflecting  the  flap, 
together  with  the  nose,  upon  the  forehead.  The  bony 
attachments  of  the  jaws,  the  malar  processes  on  each 
side,  and  the  junctions  of  the  bone  with  the  nasal  bones 
and  vomer,  are  divided  with  the  saw  and  forceps.  The 
bones  are  then  grasped  with  lion  forceps  and  forcibly 
wrenched  from  their  position. 

Injuries  and  Diseases  op  the  Lowek  Jaw. 

The  principal  injuries  and  diseases  of  the  lower  jaw 
are  dislocation  and  fractures,  abscess,  periostitis,  necro- 
sis, and  the  various  kinds  of  tumors. 

Dislocation  of  the  Jaw.— Tliis  accident,  not  infre- 
quent in  middle  age,  is  rarely  met  with  in  the  extremes 
of  life.  It  occurs  more  commonly  in  women  than  in  men. 
Though  in  the  majority  of  cases  bilateral,  the  dislocation 
may  be  confined  to  one  side. 

As  the  subject  is  treated  under  the  heading  Dixloca- 
tions,  in  volume  III.,  it  will  not  be  necessary  for  me  to 
enter  into  further  details  in  this  place. 
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Fracture  of  the  Lower  Jaw  is  a  veiy  common  acci- 
deut.  It  iiiav  be  caused  b.r  either  direct  or  indirect  vio- 
lence, thougl'i  the  former'is  liv  far  tlie  most  frequent 
cause.  Blows  upon  the  jaw,  falls  from  great  heights, 
and  kicks  from  horses  may  be  mentioned  as  the  most 
common  catises  of  the  accident. 

AVhen  the  alveolar  border  is  involved  in  the  fracture; 
as  it  nearlv  always  is,  the  mucous  membrane  gives  way 

and  the  fracture  is, 
tlierefore,  compound. 
It  is  the  exception,  how- 
ever, for  a  woinid  in  the 
skin  to  conununicate 
with  the  fracture. 

Not  infrequently  the 
bone  is  broken  into  two 
or  more  pieces,  but  com- 
minuted fractiue,  in 
which  the  bone  is  shat- 
tered into  manv  small 
fragments,  is  rare. 

The  jaw  may  be 
broken  in  any  part  of 
its  extent,  though,  on 
accotmt  of  its  more  ex- 
posed position,  the  body 
of  the  bone  is  the  part 
most  liable  to  tlie  acci- 
dent. Of  55  eases  of 
fracture  of  the  lower 
Fig,  2981.  — Four-tailed   Bandage  as    jaw,  recorded  by  Hamil- 


Applied  in  the  Treatment  of  Frac- 
ture of  tbe  Lower  Jaw.  CFrom 
Heatb.) 


ton,  52  were  through 
the  body. 
Partial  fractures,  in 
which  portions  of  the  alveolar  process  are  torn  loose 
from  the  body  of  the  bone,  occasionally  occur  from  ex- 
traction of  teeth. 

When  the  body  of  the  bone  is  broken,  the  line  of  fract- 
ure is  most  generally  in  the  vicinity  of  the  canine  tooth, 
where  the  jaw  is  naturally  weakest,  owing  to  tlie  depth 
of  the  socket  of  that  tooth  and  the  proximity  of  the  men- 
tal foramen. 

Tlie  ramus  of  the  jaw  is  less  often  fractured,  on  ac- 
count of  the  direction  of  its  axis,  its  great  strength,  and 
its  protected  position. 

Fractures  through  the  symphysis  are  verj'  uncom- 
mon, because  of  the  great  thickness  of  that  part  of  the 
bone. 

The  coronoid  process  may  be  occasionally  broken  by 
extreme  violence  directly  applied. 

A  fracture  of  the  neck  of  the  condyle  is  of  very  rare 
occurrence. 

When  the  jaw  is  broken  near  the  symphysis,  the  line 
of  fractui'e  is  almost  vertical;  when  nearer" the  angle  of 
the  jaw,  it  is  more  oWique  and,  as  pointed  out  by  Mai - 
gaignc,  the  fracture  occurs  at  the  expense  of  the  internal 
plate  of  the  anterior  fragment,  and  of  the  external  plate 
of  the  posterior  fiagmeiit. 

Syiiiptoi/ix. — The  symptoms  are  usually  very  obvious. 
The  special  signs  of  fracture — crepitus,  preternatural 
mobility,  and  deformity — are  all  well  marked.  Pain, 
which  is  greatly  increased  by  movements  of  the  jaw,  is 
invariably  present.  Irregularity  in  the  line  of  the  teeth 
is  readily  detected  by  the  tinger'introducfid  in  the  mouth. 
The  teeth  which  adjoin  the  fracture  are  loosened,  often 
detached,  and,  in  a  case  reported  by  Erichsen,  a  tooth  be- 
came separated  and  lodged  between  the  fragments.  The 
mucous  membrane  is  nearly  always  torn,  giving  rise  to 
more  or  less  hemorrhage.  Sali\a  is  secreted  in  excessive 
quantity,  and,  mingling  witli  the  discharges  of  the 
wound,  decomposes,  and  gives  rise  to  an  offensive  fetor 
most  dillicull  lo  control,  even  by  the  most  careful  atten- 
tion. When  the  fracture  is  doid)le,  the  bono  being 
broken  on  each  side  of  the  sym])hysis,  the  central  fi'ag- 
ment  is  displaced  very  much  downward  by  the  depressor 
muscles. 

In  single  fractures  near  the  symphysis  the  displace- 
ment of  the  fragment  is  usually  great,  while  it  is  less 


the  neai'er  the  fracture  is  placed  to  the  angle  of  the  jaw 
Fractures  of  the  ramus  are  attended  with  very  little  dis- 
placement, owing  to  that  part  of  the  bone  being  covered 
and  protected  by  the  masseter  muscle. 

In  fractures  of  the  neck  of  the  cond\'le  the  symptoms 
are  pain  at  the  seat  of  fracture,  crepitation  and  displace- 
ment forward  by  the  action  of  the  external  pterygoid 
muscle,  as  a  result  of  which  the  chin  is  dellected  to  the 
injured  side. 

Considerable  inflammation  generally  follows  fractures 
of  the  jaw — the  face  and  neck  are  swollen  and  infiltrated, 
and  not  infrequently  troublesome  abscesses  form. 

As  possible  complications  of  fractures  of  the  lower 
jaw  may  be  mentioned,  hemorrhage  from  wound  of  the 
inferior  dental  artery,  temporary  paralysis  of  the  lower 
lip  and  integument  of  the  chin  from  laceration  or  contu- 
sion of  the  inferior  dental  nerve,  necrosis,  salivary  fistula, 
and  abscesses. 

Simple  fi-actures  of  the  lower  jaw  heal  in  from  thirty 
to  forty  days.  Instances  of  non-union  are  extremely 
rare.  The  prognosis,  both  as  regards  deformity  and  the 
restoration  of  function,  is  good,  for  even  in  cases  in  which 
it  has  been  impossible  to  obtain  perfect  apjiosition  of  the 
fragments,  and  union  with  some  deformity  has  taken 
place,  ultimately  the  deformity  almost  disappears,  and 
but  little  evidence  of  the  fracture  may  be  detected. 

Treatment. — Reduction  in  simple  fracture  is  usually 
easily  accomplished  by  conjoint  manipulation,  acting 
within  the  mouth  upon  the  teeth  and  externally  upon 
the  border  of  the  jaw. 

When  the  line  of  fracture  is  very  oblique  and  the  frag- 
ments overlap  and  become  locked,  reduction  is  occasion- 
ally difficult,  and,  in  a  few  recorded  cases — one  reported 
by  Gurdon  Buck,  of  New  York — it  became  necessary  to 
expose  the  bones  at  the  seat  of  fracture  by  external  in- 
cision, and  to  make  a  resection  of  the  fragments  before 
proper  apposition  of  tlie  broken  segments  could  be  ac- 
complished. 

When  the  fracture  is  simple  and  the  tendency  to  dis- 
placement is  slight,  in  many  cases  it  is  only  necessary  to 
maintain  the  fragments  in  place  after  reduction  by  means 
of  a  four-tailed  bandage,  which  is  so  adjusted  as  to  fix 
the  lower  jaw  agaiu.stthe  upper,  thus  utilizing  the  latter 
as  a  splint. 

In  addition  to  this  bandage  or  the  other  forms  of  band- 
age used  for  this  purpose,  as  Barton's  figure-of-eight,  or 
Gibson's  bandage,  a  cup-shaped  splint  of  pasteboard  or 
gutta-percha  moulded  to  the  chin,  may  sometimes  be  ad- 
vantageousl}'  used. 
During  the  process  of 
repair  mastication  and 
talldng  should  be  for- 
bidden. Nourishment 
in  fluid  form  should 
be  administered,  eitliei 
liy  being  sucked  intu 
the  mouth  between 
the  teeth,  or  through 
a  tube  carried  into  the 
mouth  behind  the  last 
molar  tooth. 

This  simple  method 
of  treatment  is  most 
effectual  when  the 
fracture  is  uncompli- 
cated. 

Hamilton  has  de- 
vised an  ajjparatus  for 
the  treatment  of  simjile 
fractures  which  is  ad- 
mirably adapted  to  the 
purpose. 

In  regard  to  the  man- 
agement of  loosened 
teeth,  the  idea  formerly  held,  that  they  should  be  ex- 
tracted as  foreign  bodies,  is  no  longer  entertained  ;  they 
should  be  allowed  to  remain,  as  they  soon  contract  new 
adhesions  and  become  as  firm  as  before.     It  may  even  lie 


Fig.  2983.  —  Hamilton's  Apparatus  for 
Treatment  of  Fractures  of  tbe  Lower 
Jaw.    (From  Heath.) 
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advisable  to  tie  tliem  with  wire  or  silk  to  adjacent  tirm 
teeth,  imtil  they  have  contracted  new  adhesions. 

When  the  fracture  is  comminuted,  or  the  tendency  to 
displacement  is  very  great  on  account  of  the  obliquity  of 
the  line  of  fracture, "this  simple  plan  of  treatment  will 
prove  ineffectual,  and  recourse  must  be  had  to  one  of  the 
numerous  ingenious  mechanical  supports  that  have  been 
devised  for  such  cases. 

The  old  method  of  binding  the  teeth  or  the  fragments 
together  with  wire  or  thread  is  objectionable,  from  the 
fact  that  the  teeth  soon  become  loosened  by  the  strain 
thus  brought  to  bear  upon  them  and  no  longer  afford 
adequate  support. 

An  ingenious  contrivance  for  wiring  the  teeth  together, 
which  in  skilful  hands  is  capable  of  achieving  a  certain 
amount  of  success,  is  Hammond's  wire  splint,  which  con- 
sists of  a  frame  of  strong  iron  wire  made  to  surroimd  tlie 
teeth,  to  a  number  of  which  it  is  fastened  by  smaller 
pieces  of  wire  carried  between  the  teeth.  To  insure  ac- 
curate adjustment,  the  wire  frame  should  be  shaped  upon 
a  plaster  cast  of  the  teeth. 

Various  forms  of  interdental  splints,  made  of  gutta- 
percha, vulcanite,  or  metal,  and  moulded  to  fit  over  the 


FJG.  298.3.— Hammontrs  Wire  Splint.     (From  Heath.) 


teeth  for  some  distance  on  each  side  of  the  fracture,  are 
sometimes  used.  They  are  either  intended  to  act  as  a 
lateral  support  while  the  lower  jaw  is  tirmly  held  against 
the  upper,  or  they  are  fastened  to  the  teeth  or  the  bone 
bj'  means  of  screws  or  metal  wire,  or  they  may  be  at- 
tached to  an  outside  support  by  means  of  rods  passing 
from  the  mouth  to  the  outside. 

Hamilton's  method  of  making  an  interdental  splint  of 
gutta-percha  is  to  take  pieces  of  the  gum  of  the  ]iro]ier 
size,  and  render  them  .soft  and  malleable  b_v  dipping 
them  in  hot  water.  The  jiieces  are  then  worked  into  the 
I  shape  of  wedges  and  carried  between  the  teelh  on  each 
side,  care  being  taken  that  tlie  wedge  exteuds  on  both 
sides  of  the  fracture.  The  jaws  are  then  pressed  together 
imtil  the  lower  border  of  the  bone  at  the  fractured  point 
is  smooth  and  held  in  position  until  (he  rubber  hardens. 
Accurately  fitting  caps  of  the  teeth  are  thus  obtained. 

Of  this  splint  Hamilton  says:  "The  'clasp'  applied 
over  the  crowns  and  sides  of  the  teeth  is  not  intended  to 
act  as  an  interdental  splint :  but  by  its  lateral  pressvu'e 
it  is  expected  to  hold  the  fragments  in  apposition  upon 
nearly  the  same  principle  as  the  ligature."  ' 

Gunning  and  Kingsley,  of  New  York,  Bean,  of  At- 
lanta, Moore,  Lonsdale,  and  Hill,  of  England,  have  all 
devised  interdental  splints  consisting  of  a  clasp  for  the 
teeth  attached  to  an  external  support.  These  appliances 
have,  in  many  diiHcult  cases  of  fracture  of  the  lower  jaw, 
been  of  great  service;   but,  on  account  of  their  comjilex 


Fig.  29Si.— Tliomas'  Method  ol  Suturing 
the  Fraements  in  Fracuire  of  Lower  Jaw. 
(From  Heath.) 


meehattism  and  the  necessity  of  considerable  manipula- 
tive skill  in  adjusting  them,  they  have  never  come  into 
general  use. 

When  the  fracture  is  very  difficult  of  management,  as, 
for  example,  when  the  bone  is  Ijroken  in  two  places,  and 
the  middle  fragment  is  drawn  down- 
ward  and    cannot    be    maintained    in 
place  by  any  of   the  above  methods; 
when  tlie  fragments  overlap  each  other 
and  are  difficult    to  reduce,  or  when 
the  fracture  has  a   wound  in   the  in- 
tegument   communicating    with  it,  a 
more    rational   and 
certain      mode     of 
treatment     consists 
in      exposing     the 
bone  at  the  seat  of 
fracture   by  an  ex- 
tei'nal     incision, 
drilling  holes  in  the 
fragments   on  each 
side  of  the  fracture, 
and     wiring    the 
fragments   tirmly 
t"o  g  e  t  h  e  r    (Fig. 
2984). 

This  method  of 
treatment,  advocated  by  H.  Thomas,  of  Liverpool,  as 
especially  suited  to  compound  fractures  of  the  lower 
jaw,  is  equally  appropriate  to  all  fractures  of  that  bone 
that  present  obstacles  to  the  ordinary  and  more  simjale 
modes  of  treatment. 

Thomas'  method  of  operation  is  to  expose  the  bone 
at  the  seat  of  fracture,  bore  holes  through  the  fragments 
below  the  alveolus,  on  each  .side  of  the  fracture,  about 
one-eighth  of  an  inch  from  the  "broken  edges;  a  strong, 
pliant  wire  is  passed  through  the  Indes  thus  made  from 
one  side  to  the  other,  ami  the  ends  of  the  wire  are  tirmly 
twisted  by  means  of  a  special  in.strumeut  (Fig.  2985), 
called  a  key,  devised  for  the  purpose. 

Abscess  of  the  Lower  Jaw  may  be  acute  or  chronic. 
The  symptoms,  course,  and  termination  of  acute  abscess 
of  tile  lower  jaw  differ  in  no  respect  from  those  of  acute 
abscess  of  the  upper  jaw,  given  in  a  preceding  portion 
of  this  article. 

Chronic  abscess  of  the  lower  jaw  may  be  caused  by  in- 
juiT.  by  irritation  of  curious  teeth,  or  it  may  result  from 
suppuration  of  a  deutigerous  cy.st. 

The  symptoms  are  obscure,  there  being  slow,  steady 
enlargement  of  the  bone,  sometimes  with  a  dull,  aching 
pain ;  more  frequently,  however,  there  is 
entire  absence  of  pain.  The  accumulation 
of  pus  occurs  between  the  osseous  plates 
of  the  jaw,  but  it  is  seldom  that  the  ex- 
pansion is  so  great  that  the  peculiar  egg- 
shell crackling  can  be  elicited  bj'  pressure. 
The  slow  increase  in  the  size  of  the  bone, 
and  the  tirm  consistence  of  the  swelling 
in  chronic  abscess  have,  in  a  number  of 
cases,  led  surgeons  to  remove  portions  of 
the  jaw  under  the  impression  that  they 
were  dealing  witli  solid  tumors. 

Treiitmettt. — The  treatment  of  chronic 
abscess  is  to  evacuate  its  contents,  which 
may  usually  be  easih'  accomplished  from 
within  the  mouth ;  but  it  is  sometimes 
necessary  to  expose  the  swelling  by  rais- 
ing a  flap  of  skin,  and  then  to  apply  the  Fig.  2!1>6.— Key 
trephine  to  the  bone.  "      ,        Sas'wSf 

Pekiostitis  op  the  Lower  J.\w  may  suture.  (From 
be  either  acute  or  chronic.  The  acute  Heath.) 
variety  ma)'  be  caused  b_v  the  irritation 
of  diseased  teeth,  mechanical  injury,  exposure  to  cold, 
or  the  action  of  certain  medicines,  as  mercurj'  and  phos- 
phorus. It  may  also  arise,  independently  of  any  ex- 
traneous cause,  in  children  of  the  scrofulous  diathesis, 
or  after  the  exantheraatous  fevers. 

Acute  periostitis  of  the  lower  jaw  is  very  rapid  in  its 
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course,  termiuating  in  necrosis  of  the  Ijonc  if  not  arrested 
promptly. 

Symptums.—The  symptoms  are  swelling  of  the  gums 
and  the  side  of  the  face,  a  severe  tensive  pain  in  the  part, 
worse  at  night ;  the  teeth  are  raised  in  their  sockets,  and, 
when  pressed  upon,  the  most  exquisite  i-ain  is  elicited. 
Very  frequentlv  there  is  spasmodic  closure  of  the  jaw. 
The  swelling  often  extends  into  the  neck,  and,  when  pus 
forms,  iiointini;  takes  place  beneath  the  jaw. 

'liriitiiicni.—li  the  condition  is  recognized  early,  active 
treatmcMt— such  as  the  extraction  of  carious  teeth,  leech- 
ing the  gums,  free  incisions,  and  hot  fermentations  by 
holding  hot  water  in  the  moutli,  may  prevent  the  forma- 
tion of  pus. 

When  the  process  has  become  suppurative,  the  earlier 
the  jius  is  evacuated  the  better. 

\\\wn  practicable  the  opening  should  be  made  from 
within  llie  mouth,  but  most  generally  the  evacuation  can 
be  better  accomplished  by  external  incision,  as,  aside 
from  the  fact  that  the  abscess  most  frequently  points  in 
the  neck,  belter  drainage  is  thus  afforded.  Detergent 
injections  into  the  cavity  should  be  constantly  employed. 
If  necrosis  occurs  complete  separation  of  the  dead  part 
must  be  awaited  before  removing  it. 

CnuoNic  Periostitis  ov  the  Lower  Jaw  is  usually 
the  result  of  syphilis.  It  is  almost  painless  in  its  course, 
and  manifests'itself  in  the  nodes  Aviiich  appear  upon  the 
palate  and  the  alveolar  border.  This  form  of  periostitis 
j'ields  readily  to  large  doses  of  iodide  of  potassium. 

Necrosis  of  the  Lower  J.\w  is  more  frequently  met 
with  than  is  that  of  the  upper,  a  fact  most  likely  due  to 
the  greater  vascularity  of  the  latter. 

Necrosis  is  the  effect  of  imchecked  suppurative  perios- 
titis, the  acciunulation  of  pus  separating  the  periosteum 
from  the  bone,  and  in  this  way  cutting  off  the  vascular 
supply.  Death  of  the  bone  ensues  very  rapidl_y  after 
the  establishment  of  the  suppurative  process,  often  in 
a  few  hours. 

Necrosis  may  be  complete,  involving  the  entire  thick- 
ness of  the  bone,  or  partial,  when  it  is  limited  to  the  alve- 
olar process. 

It  happens  quite  frequently  that  the  external  plate  of 
the  alveolar  process  becomes  necrotic  and  is  removed, 
while  the  internal  plate  remains  intact  and  serves  as  an 
adequate  sujiport  for  the  teeth. 

Symptoiiis. — The  symjitoms  of  impending  necrosis  are 
severe  pain,  increased  heat  in  the  part,  and  rapid  swell- 
ing of  the  gum. and  cheek.  At  this  stage  much  may  be 
done  to  arrest  the  death  of  the  bone,  or  at  least  to  limit 
the  destructive  process,  by  free  incision  of  the  gums,  the 
extraction  of  carious  teeth,  leeching,  hot  fomentations, 
etc. 

After  necrosis  has  been  established  the  pus  finds  an 
outlet  by  the  side  of  loosened  teeth,  or  wells  up  between 
the  bone  and  the  gum,  which  during  the  process  become 
separated  from  each  other;  or  it  may  burrow  its  way 
through  the  soft  tissues  to  points  beneath  the  body  and 
near  the  angle  of  the  jaw,  where  it  points  and  is  evacu- 
ated either  spontaneously  or  by  the  surgeon.  The  dis- 
charge has  the  characteristic  fetor  of  pus  from  dead  bone, 
and  in  consequence  of  its  constant  entrance  into  the  stom- 
ach, digestion  is  seriously  interfered  with.  A  probe  in- 
troduced through  a  fistulous  orifice  readily  comes  in  con- 
tact with  denuded  bone. 

Trciitiiiiiit. — This  consists,  as  in  necrosis  of  the  long 
bones,  in  the  removal  of  the  sequestrum,  which,  how- 
ever, should  never  be  imdertaken  until  the  separation  of 
the  dead  from  the  living  bone  has  taken  place.  It  is 
-especially  important  that  this  rule  be  observed  in  children 
before  the  ])ermanent  teeth  have  made  their  appearance, 
as  a  iin-mature  operation  may  notonly  seriously  damage 
surrounding  healthy  bone,  but  also  prevent  the  eruption 
of  teeth  that  might  olhcrwise  have  been  saved. 

If  there  are  no  external  openings,  and  the  ends  of  dead 
and  detached  fra.gments  of  bone  project  into  the  mouth, 
they  may  frequently  be  removed  with  the  fingers  or  the 
force])S,  only  a  small  incision  being  requiredto  enlarge 
the  opening  in  the  mucous  miMnbraue. 


When  the  sequestrum  is  too  large  to  be  removed  entire, 
it  should  be  divided  witli  bone  forceps  into  two  or  more 
pieces,  which  can  be  taken  away  separatelj'. 

If  at  all  practicable,  the  extracticmof  dead  bone  should 
be  invariably  effected  through  the  mouth;  but  when  the 
disease  is  extensive  and  a  number  of  fistulous  openings 
exist,  or  when  it  is  impossible  to  operate  within  the 
mouth  on  account  of  the  fixity  of  the  jaw,  tlie  seques- 
trum may  be  reached  and  removed  by  an  external  inci- 
sion so  placed  as  to  avoid  disfiguration  of  the  face  as 
much  as  possible. 

Necrosis  of  the  jaws  in  children  sometimes  occurs 
upon  the  subsidence  of  the  exanthematous  fevers,  espe- 
cially scarlatina  and  smallpox.  It  comes  on  with  aching 
of  the  teeth,  swelling  of  the  gums,  and  fetid  breath  ;  sup- 
puration speedily  ensues  with  all  the  S3-uiptoms  of  necro- 
sis. A  pecidiarit}'  that  has  been  observed  in  this  form 
of  necrosis  is  the  symmetrical  maimer  in  which  it  affects 
the  bone.  The  di.sease  is  most  generall}'  limited  to  the 
alveolar  process.  The  treatment  differs  in  nowise  from 
that  of  necrosis  from  other  causes. 

Necrosis  of  the  jaws  from  severe  mercurial  salivation 
was  formerlj-  a  common  occurrence,  wlien  in  the  treat- 
ment of  syphilis  or  other  diseases  it  was  thought  neces- 
sary to  induce  ptyalism  in  order  to  obtain  the  best  etfects 
of  mercury.  5lany  supposed  cases  of  this  kind  in  chil- 
dren, however,  really  owed  their  origin  to  a  scrofulous 
taint  of  the  system,  to  cancrum  oris,  or  to  the  poisonous 
etfeets  of  an  exanthem.  Fortunately,  nowadays  necrosis 
as  the  effect  of  the  abuse  of  mercuiy  is  rarely  seen. 

The  sj'mptoms  of  necrosis  from  mercurialization  are 
those  of  necrosis  of  the  jaws  from  other  causes,  but  ag- 
gravated in  degree  and  with  more  constitutional  disturb- 
ance. Large  portions  of  the  bone,  not  infrequentU-  the 
entire  bone,  witli  portions  of  the  cheek,  were  in  many 
cases  thrown  off  as  a  slough,  giving  rise  to  the  most 
frightful  deformity.  To  add  to  the  pitiable  condition  of 
the  patient,  the  jaws  often  became  imniovabl}'  fixed,  so 
that  deglutition  was  rendered  verj-  difficult. 

Phosphorus  Necrosis,  arising  from  the  injurious  ef- 
fects of  the  fumes  of  phosphorus  upcm  the  jaws,  is  a 
form  of  the  disease  to  which  the  attention  of  the  jjrofes- 
sion  was  called  by  Loriuzer  in  1845.  In  this  country  the 
late  Prof.  J.  R.  Wood  jjublished  an  accoimt  of  a  case 
treated  by  him  in  Bellevue  Hospital,  New  York,  in  183G, 
remarkable  from  the  fact  that,  after  removal  of  the  entire 
lower  jaw,  complete  reproduction  of  the  bone  took  place. 

The  disease  occurs  most  fi'cquently  among  workmen 
in  hicifer-match  factories,  who  are  constantly'  exposed  to 
the  fumes  of  phosphorus.  The  disease  is  now  seldom 
encountered,  owing  to  precautionary  measures  adojjted 
in  the  manufactiu'e  of  matches. 

The  fumes  of  the  phosphorus  were  supposed  to  gain 
access  to  the  bone  through  carious  teeth,  so  that  persons 
with  sound  teeth  enjoyed  an  imnumity  from  tlie  disease. 
Langenbeck  and  others  held  a  ditTerent  view,  however, 
maintaining  that  the  effects  were  produced  through  the 
system.  Both  jaws  are  about  equally  liable  to  the  dis- 
ease; but  wliile  in  the  lower  jaw  the  entire  bod}-  is  gen- 
erally involved,  in  the  upper  the  necrosis  is  confined  to 
the  alveolar  process  and  palate. 

Symptonis. — Tlie  approach  of  the  disease  is  very  insidi- 
ous, the  symptoms  at  first  being  mild  and  hardly  notice- 
able. As  the  morbid  jiroeess  advances  all  the  symptoms 
are  manifested  in  a  most  marked  and  exaggerated  man- 
ner. The  pain  is  excruciating,  the  swelling  is  very  great, 
not  confining  itself  to  the  immediate  seat  of  the  disease, 
but  involving  the  side  of  the  face  and  head;  the  discharge 
is  profuse  and  very  offensive;  numerous  abscesses  form 
and  open  externally,  forming  fistuUe  through  which  the 
probe  can  be  made  to  touch  dead  bone.  Tlie  health  of 
the  patient  rapidly  gives  way,  owing  to  the  quantity  of 
fetid  pus  necessarily  sw-allowed,  and  to  inability  to  eat 
sufficiently.  Death  frequently  supervenes  from  exhaus- 
tion. 

A  characteristic  feature  of  phosphorus  necrosis  is  the 
peculiar  deposit  of  pumice-like  bone  upon  the  seques- 
trum. 
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Tnatiiuiil. — Before  detachment  of  the  dead  bone  oc- 
curs, it  is  important  to  sustain  the  vital  powers  of  tlie 
patient  by  tlie  administration  of  tonics  and  stimidauts. 
Locally  the  mouth  should  be  kept  as  free  as  possiljle  of 
the  discharges  l)y  the  frequent  use  of  detergent  and  anti- 
septic "washes.  When  the  sequestrum  is  fully  <letache(l. 
it  should  be  removed  from  within  the  mouth  if  possible, 
otherwise  by  external  incision,  especial  care  being  taken 
to  preserve  the  periosteum  as  far  as  ma}'  be  practicable. 

Repair,  after  loss  of  the  jaw  from  necrosis,  differs  in 
the  two  bones — in  the  upper  no  reproduction  of  boue 
takes  place,  and  the  gajj  is  invariably  left  unfilled  in 
adults;  but  in  children,  after  necrosis  following  fevers, 
a  hard  tibrous  tissue  is  formed  which  fills  the  gap,  and 
may  even  serve  as  a  support  for  artificial  teeth. 

In  the  lower  jaw,  especially  in  phosphorus  necrosis, 
there  is  often  the  most  abundant  formation  of  new  bone, 
which,  however,  is  almost,  if  not  entirely,  absorbed  after- 
ward. In  Dr.  J.  R.  Wood's  case,  mentioned  above, 
there  was  entire  reproduction  of  the  inferior  maxilla,  as 
shown  in  the  celebrated  specimen  preserved  in  the  Be'.- 
levue  Hospital  jMuseum. 

Tu-Moiis  OP  THE  Lower  Jaw,  especially  cysts,  central 
myeloid  sarcoma,  and  epithelioma,  are  more  commonly 
observed  than  those  of  the  upper.  They  frequently  reach 
a  vast  size,  very  often  entirely  filling  the  mouth,  pushing 
the  cheek  far  beyond  its  natural  dimensions,  stretching 
the  mouth,  separating  the  jaws,  and  sometimes  extend- 
ing far  down  upon  the  neck,  and  even  upon  the  cbest. 

CvsTS  OF  TILE  LowER  J.vw  may  be  single  or  multiple. 
Single  cysts  are  sometimes  connected  with  the  fangs  of 
perfectly  sound  teeth,  or  may  originate  from  diseased  or 
misplaced  teeth. 

The  first  are  usuallj-  small  in  size  and  are  occasionally 
extracted  with  teeth,  to  which  they  may  be  attached  by 
very  slender  iiedicles.  Single  cysts  of  this  mode  of  origin 
may,  howevei',  reach  a  large  size  and  cause  expansion  of 
a  limited  portion  of  the  bodj'  of  the  jaw. 

Single  cysts  may  develop  in  the  cancellous  structure 
of  the  bone,  having  an  origin  connected  with  the  teeth 
ia  a  manner  wliieh  is  not  clearly  rmderstood.  As  the 
growth  increases  iu  size,  the  boue  yields  and  expands,  so 
that  it  presents  the  appearance  of  a  solid  tumor.  As  the 
walls  of  the  jaw  become  thinner  by  absorption,  pressure 
causes  the  bone  to  crackle  like  parchment. 

In  the  more  advanced  stage  of  the  disease  the  bone  is 
entii'ely  absorbed,  and  fluctuation  can  be  readily  detected. 
The  fluid  contents  of  these  cysts  are  of  a  dark  color,  and 
rich  in  cholesterin. 

Multilocular  cysts  occur  frequently  in  the  lower  jaw. 
They  originate  either  in  the  canaliculi  of  the  bone  or 
from  cystic  degeneration  of  solid  tumors.  They  are  com- 
posed of  a  number  of  C3'Sts  of  varying  size,  with  more 
or  less  solid  matter  interposed.  They  are  of  slow  grow  th, 
and  may  exist  for  a  long  period  without  impairing  the 
health  of  the  patient.  Heath  mentions  a  case  of  uuilti- 
Jocular  cyst,  the  history  of  which  extended  over  a  jieriod 
of  thirty  years.  JIultilocular  cysts  are  capable  of  reach- 
ing immense  volume.  The  tendency  of  multiloeular 
cysts  to  become  solid  epitheliomatous  tumors,  as  pointed 
out  by  Mr.  Frederick  Eve,  should  be  borne  in  mind  iu 
the  treatment  of  such  growths. 

Dentigerous  cysts  have  been  more  fully  described  in  the 
section  which  treats  of  diseases  of  the  upper  jaw.  When 
growing  in  the  lower  jaw  they  form  globular  tumors,  be- 
come very  large  if  unmolested,  and  are  ver_y  lialile  to  be 
mistaken  for  solid  tumors. 

Trc'ittiient. — In  the  treatment  of  single  cysts,  evacua- 
tion of  the  contents  with  excision  of  a  portion  of  the  cyst 
wall  usually  effects  a  cure. 

When  multiloeular,  the  cyst  should  be  laid  open  by 
incision,  its  contents  scraped  or  gouged  out,  and  the  ea\-- 
ity  packed  with  carbolized  tow  or  absorbent  cotton,  with 
the  view  of  establishing  granulation. 

The  well-known  tendency  of  multiloeular  cysts  to  re- 
currence makes  the  admissibility  of  excision  of  the  por- 
tion of  the  jaw  in  which  the  growth  is  located  worthy  of 
consideration. 


Dentigerous  cysts  should  be  evacuated,  and  the  mis- 
placed tooth  found  and  removed. 

Heath's  case,  in  which  the  tooth  was  found  embedded 
in  the  floor  of  the  cyst  some  time  afler  it  had  been 
opened,  is  unique. 

FiBRO.M.\TA  are  grow'ths  of  frequent  occurrence  in  the 
lower  jaw.  Tliey  may  be  either  of  endosteal  or  of  perios- 
teal origin. 

The  endosteal  form  of  fibrous  tumors,  as  suggested  by 
Heath  iu  his  excellent  monograph  on  "Injuries  and  Dis- 
eases of  the  Jaw,"  most  probabl_yhas  an  origin  in  the  de- 
posit, between  the  jjlates  of  the  jaw,  of  inflanunatory 
Ijroilucts  which  have  undergone  organization. 

The  tumor,  as  it  increases  in  size,  leads  to  expansion 
and  tliiuniug  of  the  two  plates  of  the  jaw — the  external 
to  a  greater  extent  than  the  internal, — and  finally  the  boue 
umlergoes  absorption. 

The  periosteal  fibroma  grows  most  frequently  at  the 
junction  of  the  gums  with  the  teeth,  and  is  only  distin- 
guished from  fibrous  epulis  by  its  greater  size. 

Trentmeut. — If  the  disease  is  of  long  standing,  the 
tumor  very  large,  and  the  jaw  more  or  less  destroyed  by 
the  absorptive  process,  the  gl•o^vth  should  be  removed 
with  the  segment  of  jaw  that  is  involved.  It  may  be 
possible  to  einicleate  small  tun\ors  of  ihis  class.  Advan- 
tage should  always  betaken  of  the  fact  that  the  external 
plate  is  principally  involved  to  preserve  the  internal 
plate  of  bone,  if  practicable. 

ExCHOXDi!OMAT-\  of  the  lower  jaw  are  very  rare.  They 
occur  chietlj'  in  children,  and  are  remarkable  for  llieir 


FIG.  2986.- 


-Osteochondroma  of  the  Lower  Jaw. 
graph.) 


(From  a  photo- 


slow,  painless  growth.  Euchondromata  occasionally 
grow  to  immense  size,  not  infrequently  causing  death  by 
interference  with  the  functions  of  respiration  and  deglu- 
tition. These  growths  nearly  always  contain  more  or 
less  bony  deposits,  and  sometimes  they  are  almost  entirelj- 
transformed  into  bone,  generally  cancellous  in  structure, 
when  they  are  appropriately  termed  osteochondi'omata. 

The  accompanying  woodcuts  are  from  photographs  of 
a  patient  from  whom  Prof.  W.  T.  Briggs,  in  1878,  re- 
moved the  entire  lower  jaw  for  a  tumor  of  this  class. 
The  jiatient  was  a  bo\'  twelve  j'ears  of  age,  and  the  tumor 
had  been  growing  for  ten  years.  The  enormous  mass 
protruded  from  the  mouth  and  extended  as  far  down  as 
the  chest.     The  mouth  was  entirely  filled  by  the  tumor, 
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so  that  deglutitiou  was  very  (lifflcult  and  articulation  iin- 
perfect.  The  lioaltli  of  the  patient  was  only  slightly 
ini])aire(l. 

The  specimen  mcasiueil  six  inches  in  diameter,  and 
weighed  eight  pounds. 

As  niav  be  observed  from  the  cut  of  the  macerated 
specimen"  more   than   half   of   the   jaw-bone  had  been 


Fig.  29^7.— Mact-i-ntt'tl    S|iei-iiiien  of   oslt^tirliuiKiiuiiia  Ileuiuved  by 
Prof.  W.  T.  Briffgs.    (From  a  pbotograpli.J 

absorbed.  The  second  molar  had  been  transported  in  the 
tumor  half  an  inch  above  the  alveolus. 

The  extraordinary  size  of  the  tumor  ma}'  be  estimated 
by  the  fact  that  the  mouth  had  been  so  greatly  distended 
that  it  was  necessary,  iu  the  operation,  to  excise  eleven 
inches  of  the  patient's  lip. 

OsTEO>i.\TA  OF  THE  LowER  J.vw^  may  be  either  cancel- 
lated or  of  the  kind  known  as  ivory  exostosis. 

The  cancellated  osteomata  most  likely  originate  from 
the  conversion  of  enehoudroiuata  into  spongy  osseous 
structure. 

Ivory  exostoses  are  frecxuently  found  near  the  angle 
of  the  jaw.  Such  tumors  seldom  reach  very  great  size. 
They  are  as  hard  and  compact  as  ivory,  of  painless,  slow- 
growth,  and  irregularly  nodulated.  Tliese  tumoi-s  may 
be  removed  by  chiselling  or  gouging  them  out  from  the 
surface  from  which  they  spring.  Tlie  probability  of  re- 
currence is  small. 

S.\i!C0MATA.  — -Tlie  general  appearance,  symptoms, 
course,  an<l  treatment  of  this  class  of  tumors  are  identical 
with  those  of  similar  affections  of  the  upper  jaw,  given 
more  full}'  iu  another  part  of  this  article.  Saix-omata  of 
the  lower  jaware  encountered  more  frequently  and  reach 
a  larger  size  than  tliose  of  the  upper.  S<jme  of  the  largest 
tiuuors  of  the  jaws  have  belonged  to  this  type,  among'the 
largest  recorded  being  one  removed  by  Mr.  Christo^ijher 
Heath,  which  weighed  six  poun<ls  four  ounces. 

The  tendency  to  recurrence  is  one  of  the  chief  charac- 
teiistics  of  sarcomata,  and,  therefore,  in  operations  for 
their  removal  it  should  be  the  invariable  rule  to  make 
sections  through  sound  bone  on  each  side  of  the  growth. 

Epitiiki.io.mata  ok  tue  Lower  Jaw  occur  most  fre- 
(pK'ntly  in  old  age.  tliough  they  may  occasionally  appear 
in  early  life.  The  prineiiial  features  of  epitheliargrowths 
are  rapid  destruction  of  bone,  tendency  to  form  fimgat- 
ing  masses  that  protrude  in  the  mouth,  glandular  in- 
volvement, etc.  Epilheliomata  are  sonietiuies  secondary 
to  epithi'lial  growths  of  the  lower  lip,  the  disease  in  such 
ca.ses  extending  directly  from  the  lip  to  the  bone. 

The  iialure,  diagnosis,  prognosis,  and  treatment  of 
epitheliomatii  of  the  lower  and  upper  jaw  are  the  same, 
though  the  chances  of  non-recun-euce  after  removal  are 
gi-eater  in  the  former,  owing  to  its  more  isolated  position. 

The  rule  in  excising  portions  of  the  lower  jaw  should 
be  to  go  as  wide  of  the  disease  as  possible. 


Operations  upon  the  Lower  Jaw. — Before  proceed- 
ing to  the  performance  of  any  operation  the  true  nature 
of'the  disease  should,  if  possible,  be  first  ascertained. 
Rapid  growth,  inliltration  of  adjacent  tissue,  involve- 
ment of  neighboring  glands,  the  soft,  pulpy  consistence 
of  the  tumor,  tendency  to  ulcerate,  and  impairment  of 
the  patient's  health,  should  serve  to  distinguish  malig- 
nant from  innocent  diseases. 

It  is  important,  also,  to  differentiate  between  the  cystic 
and  solid  tumors,  which  may  be  readily  done  if  tlie  cyst 
is  of  large  size  and  its  bony  walls  have  become  so  thinned 
by  absorption  as  to  yield  the  characteristic  crackling 
upon  pressure. 

If  doubt  exists  as  to  whether  the  growth  is  cystic  or 
solid,  an  exploratory  incision  or  puncture  will  usually 
clear  up  the  diagnosis. 

The  special  treatment  appropriate  to  each  variety  of 
tumor  of  the  lower  jaw  has  already  been  given  with  the 
sejiarate  description  of  the  various  affections. 

Excision  of  the  Lower  Jwv  was  first  performed  by 
Dr.  W.  H.  Deadrick,  of  Tennessee,  in  1810,  although 
credit  has  usually  been  given  to  Dupuytren.  whose  case 
occurred  in  1812.  Dr.  Deadriciv's  operation  was  under- 
taken for  the  removal  of  a  large  enchondroraa,  and  was 
entirely  successful. 

When  the  tumor  grows  from  the  alveolus,  and  does 
not  involve  the  entire  thickness  of  the  jaw,  it  is  often 
possible  to  remove  it  from  within  the  mouth  with  strong 
bone  forceps  and  gouge,  without  making  a  complete 
section  of  the  bone. 

If  the  tumor  is  large  and  occupies  the  body  between 
the  symphysis  and  angle,  as  is  most  frequently  the  case, 
excision  of  a  segment  of  the  jaw  between  those  two 
points  is  generally  required.  This  operation  has  been 
performed  from  within  the  mouth,  notabl}-  in  two  cases 
by  Mr.  ^Maunder,  referred  to  by  Heath,  luit  the  operation 
is  a  very  difficult  one,  especially  in  cases  in  which  the 
neoplasm  has  attained  any  volume.  The  greater  ease  and 
thoroughness  with  which  the  bone  maybe  excised  by  the 
external  operation  more  than  counterbalances  the  advan- 
tages obtained  by  oiienxting  so  as  to  avoid  a  scar. 

The  operation  for  removal  of  the  jaw  between  the 
angle  and  the  .symphysis  is  performed  as  follows;  The 
patient  is  thoroughly  anttsthetized,  his  liead  raised  some- 
what, and  an  incision  made  directly  down  upon  the  bone 
from  the  symphysis  to  the  angle  beneath  the  lower  border 
of  the  bone.  If  the  tumor  is  so  large  as  to  require  more 
room  than  is  afforded  by  this  incision,  another  incision 
may  be  made  in  the  median  line  through  the  lip  anil  join- 
ing the  anterior  extremity  of  the  first.  The  facial  artery 
and  vein  will  be  divided  by  the  first  incision  at  the  pdint 
where  they  cross  the  border  of  the  jaw,  luid  should  be 
ligated  before  proceeding  further  with  the  operation. 
The  soft  parts  are  now  rapidly  dissected  from  the  bone, 
and  the  tumor  is  thoroughly  exposed  to  view.  If  the 
tumor  is  innocent,  the  surgeon  should  ascertain  at  this 
stage  of  the  operation  whether  it  can  be  remo\'ed  with- 
out sacrificing  the  entire  thickness  of  the  jaw.  If  feasi- 
ble, the  growth  should  be  enucleated  or  gouged  out  of 
its  bed,  and  the  lower  border  of  the  jaw  left  intact.  If 
excision  is  determined  upon,  the  internal  surface  of  the 
bone  .should  be  cleared  of  its  attachments  with  knife  and 
elevator. 

If  the  extent  of  the  disease  makes  it  necessary  to  di- 
vide the  geniohyoid  and  geniohyoglossus  muscles,  a  stout 
ligature  should  be  passed  through  the  tongue,  by  means 
of  which  it  may  be  drawn  out  and  thus  prevented  from 
falling  liack  into  the  ])harynx  and  causing  sulfocation, 
as  has  happened  in  a  number  of  cases. 

A  tootli  on  each  side  of  the  tumor  liaving  been  ex- 
tracted, a  saw  is  now  applied  to  the  bone  at  the  points  at 
which  the  jaw  is  to  be  divided,  and  the  bone  iiarlially 
severed  at  each  point.  The  sections  of  the  bone  may 
now  be  comijleted  with  bone  forceps  and  the  part  re- 
moved. The  fragment  of  jaw  with  morbid  growth  at- 
tached having  been  removed,  all  bleeding  points  should 
be  ligated.  the  wound  thoroughly  irrigated  with  carbol- 
ized  or  iodinized  water,  and  its  surface  dusted  over  with 
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iodoform.  The  flaps  of  skin  may  uow  be  brouglit  in 
place  and  the  wound  closed  with  interrupted  sutures  of 
catgut  or  carbolized  silk,  and  a  drainage  tube  inserted  at 
the  most  dependent  angle  of  tlie  wound.  A  liglit  com- 
press of  tow  or  cotton,  placed  over  the  wounil  and  re- 
tained by  a  few  turns  of  a  bandage,  will  complete  the 
dressing.  The  ligature  through  the  tongue  should  be 
fastened  to  a  part  of  the  dressing  or  to  the  cheek  with  a 
piece  of  adhesive  plaster,  and  not  removed  for  several 
days,  when  the  tongue  shall  have  formed  new  adhesions. 
Tlie  patient  must  be  fed  for  some  days  upon  a  liquid  diet, 
which  frequently  has  to  lie  administered  through  a  tube. 
The  mouth  should  be  carefully  cleansed  by  the  frequent 
use  of  an  antiseptic  wash. 

The  dental  artery  in  the  divided  bone  may  give  rise  to 
troublesome  hemorrliage,  to  check  which  it  maj'  be  nec- 
essiiry  to  apply  the  actual  cautery,  or  to  plug  the  dental 
canal  with  a  piece  of  soft  wood. 

If  the  tumor  encroaches  upon  the  angle  and  ramus  of 
the  jaw,  removal  of  half  the  jaw,  with  disarticulation, 
should  be  done;  for  even  were  the  greater  portion  of  the 
ramus  sound,  if  it  were  left  in  place  the  powerful  con- 
traction of  the  temporal  and  external  pterygoid  muscles 
would  tilt  the  fragment  forward  in  such  a  position  as  to 
Tender  it  a  constant  source  of  irritation  and  discomfort. 

For  the  removal  of  half  the  jaw  an  incision  should  be 
carried  under  the  border  of  the  bone  to  the  angle,  where 
it  is  joined  by  a  vertical  incision  along  the  posterior  bor- 
der of  the  ramus  to  the  level  of  the  lobe  of  the  ear.  A 
third  incision,  from  the  inner  extremity  of  the  first  inci- 
sion vertically  through  the  lip,  may  be  required  in  cases 
of  large  tumors. 

Occasionally  the  incisions  cannot  be  made  in  conform- 
ity with  any  given  rules,  but  must  be  adapted  to  suit 
tlie  case,  and  in  exceptionally  large  tumors  it  ma}-  be 
necessary  to  take  away  large  segments  of  the  skin. 

The  fiaji  of  skin  should  be  dissected  from  the  surface 
of  the  tumor,  an  incisor  tooth  extracted  at  the  point  at 
which  the  section  of  bone  is  to  be  made,  and  the  jaw  en- 
tirely divided  with  a  small  saw.     Before  proceeding  fur- 
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ther,  the  tongue  should  be  secured  in  a  looped  ligature. 
The  bone  should  now  be  seized  with  the  lion  forceps  and 
drawn  forcibly  outward,  in  order  that  the  attachments 
to  the  buccal  surface  of  the  bone  may  be  divided.  Es- 
pecial pains  should  be  taken  to  keep  the  edge  of  the  knife 
Vol.  v.— 17 


Fig.  29S9.— Showing  tlie  Degree  of  De- 
formity left  .\fter  Ibe  Removal  of  the 
Entire  Lower  Jaw.  (From  a  photo- 
graph.) 


directed  against  the  bone,  in  order  to  avoid  wounding 
anteriorly  the  submaxillary  gland  and,  nearer  the  articu- 
lation, the  internal  maxillary  artery. 

With  the  fragment  still  in  the  grasp  of  the  forceps,  it 
should  be  forcibly  depressed  so  as  to  cause  the  coronoid 
process  to  start  for- 
ward and  thus  per- 
mit of  the  division  of 
the  temporal  mus- 
cle. The  joint  being 
exposed,  the  knife 
should  be  applied 
over  it,  b_y  which 
the  capsule  is  opened 
and  the  conilyle  re- 
leased. In  this  step 
of  the  operation  care 
should  be  taken  not 
to  twist  the  fragment 
of  jaw  too  far  exter- 
nally, as  the  internal 
maxillary  artery  may 
be  thus  pressed 
around  to  the  front 
and  wounded  at  the 
same  time  the  cap- 
sule is  opened.  In 
very  large  tumors  it' 
is  frequentl}-  impos- 
■sible  to  reach  the 
coronoid  process. 
Under  these  circumstances  the  ramus  should  be  divided 
as  high  up  as  possible,  leaving  the  coronoid  and  cond\-- 
loid  processes  to  be  dissected  out  after  removal  of  the 
tumor.  The  few  remaining  attachments  of  the  soft 
parts  to  the  bone  having  been  divided,  the  jaw  is  re- 
moved. 

The  close  proximity  of  the  internal  maxillaiy  artery 
to  the  neck  of  the  condyle  makes  it  very  liable  to  be 
wounded,  and  it  is  therefore  always  necessary  to  observe 
the  greatest  caution  in  disengaging  the  condyloid  process. 
AVhen  the  artery  is  divided  hemorrhage  is  very  profuse, 
necessitating  the  immediate  application  of  a  ligature,  or 
if  on  account  of  the  great  depth  of  the  artery  tiiis  cannot 
be  done,  the  tem]5oro-maxil!ar3'  artery  should  be  ligated. 

To  prevent  the  remaining  lialf  of  the  lower  jaw  from 
falling  inward,  it  has  been  proposed  to  fasten  the  teeth 
of  the  lower  to  those  of  the  upper  jaw  by  means  of  wire 
or  tnetallic  caps,  but  the  measure  has  not  been  attended 
with  much  success. 

The  I'enioval  of  the  entii'e  lower  jaw,  fi'om  one  articu- 
lation to  the  other,  for  morbid  growths  is  very  seldom  re- 
quiied  on  account  of  tumors,  but  in  cases  of  phosphorus 
necrosis  it  was  frequently  performetl.  When  excision  of 
the  entire  bone  is  requii'ed  on  account  of  tumors,  the  in- 
cisions can  be  made  to  follow  no  special  set  of  rules,  but 
should  be  made  to  suit  the  requirements  of  the  case. 
For  example,  in  the  removal  of  the  large  osteochondroma 
by  Prof.  W.  T.  Briggs.  mentioned  above,  one  incision  was 
carried  from  the  commissure  of  the  lips  (as  near  as  could 
be  judged)  to  the  articulation  of  the  side  from  which  the 
tumor  had  commenced,  and  a  second  incision  was  then 
commenced  on  the  opposite  side  and  cariied  through  the 
lip  vertically  downward  for  several  inches,  and  thence 
in  a  curvilinear  diiection  under  the  tumor  to  the  outer 
termination  of  the  tirst  incision,  thus  removing  a  large 
segment  of  skin  anil  li]). 

The  results  of  o]ierations  for  the  removal  of  portions 
or  the  whole  of  the  lower  jaw  are  equally  good  as  in 
excisions  of  the  upper  jaw.  •'  01419  cases  tabulated  by 
Prof.  O.  Weber,  only  83,  or  20  per  cent.,  perished.  Of 
these,  246  were  excisions  in  continuity,  with  46  deaths; 
1.53  were  disarticulations  of  one-half  the  bone,  of  which 
117  recovered,  and  20  were  extirpations  of  the  entire  jaw, 
with  only  1  death.  Pyiemia,  erysipelas,  and  exhaustion 
were  the  princijial  causes  of  death."  '' 

Deformity  after  removal  of  portions  of,  or  even  the 
entire,  jaw  is  remarkably  slight  (see  Fig.  2989).     '^'^'' 
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gap  left  bv  the  removal  of  the  bone  is  filled  with  a  thick, 
linn  bandof  fibrous  material,  which  takes  the  shape  aud 
general  direction  of  the  removed  bone,  atid  is  in  many 
cases  sufficiently  firm  to  support  artificial  teeth. 

C'LOSuiiE  OF  THE  J.\ws  may  exist  in  one  of  two 
forms,  viz.,  temporary  or  spasmodic,  aud  permanent  or 
organic. 

Spasmodic  closure  of  the  jaws  is  most  frequently  due 
to  firm  contraction  of  the  masticatory  muscles,  especially 
the  masseterand  the  internal  pterygoid,  superinduced  by 
prolonged  irritation  of  branches  "of  the  third  division  of 
the  fifth  pair  of  nerves. 

The  most  connnon  cause  of  this  condition  is  the  diffi- 
culty that  .sometimes  attends  the  eiuptiou  of  the  wisdom 
tooth,  either  from  tlie  fact  of  its  being  misplaced  or  be- 
cause the  space  between  the  second  molar  tooth  aud  the 
ramus  of  the  jaw  is  insufficient.  Among  other  causes  of 
spasmodic  closure  may  be  mentioned  alveolar  abscess  in 
the  vicinity  of  the  last  two  molars,  suppurative  tonsilli- 
tis, necrosis  of  the  jaws.  etc. 

Treiifment. — The  treatment  of  thisaffcetion  is  obvious. 
viz.,  to  remove  the  cause.  When  the  condition  arises 
from  diffic\dt  erujition  of  the  wisdom  tooth,  tlie  patient 
shoidd  be  thoroughly  ana'sthetized  and  the  jaws  forcibly 
separated  by  a  screw-gag  or  lever,  in  order  that  access 
may  be  had  to  the  seat  of  trouble.  If  the  wisdom  tooth 
is  presenting  normally,  it  may  be  sufficient  to  incise  the 
gum  freely  or  to  extract  it.  Generally  it  is  necessary  to 
remove  the  second  molar,  in  on.ler  that  the  wisdom  tooth 
may  have  room  to  emerge.  The  cause  of  the  irritation 
having  been  removed,  the  function  of  the  jaw  is  in  a 
short  time  completely  restored. 

Peu.m.\xent  ou  Ouo.vnic  CLOsunE  of  the  J.\ws  is  a 
far  more  serious  affection  than  the  spasmodic  form,  the 
management  of  wliich  often  taxes  the  patience  and  skill 
of  the  surgeon,  as  well  as  the  endurance  of  the  unfortu- 
nate sufferer,  to  the  utmost.  These  cases  may  be  con- 
veniently divided  into  two  classes,  namely:  those  arising 
from  diseases  of  the  temporo-maxillary  articulation,  and 
those  which  liave  their  origin  in  idcerative  action  aud 
cicatricial  contraction  in  the  perimaxillaiy  soft  tissues. 

The  I)ise.\ses  of  the  Tempouo-5i.\xilt..\iiy  AitTicr- 
LATioN  which,  by  causing  fibrous  or  osseous  ankylosis, 
lead  to  permanent  closure  of  the  jaws,  are  acute  and 
chronic  arthritis. 

ActTF.  AnTHiiiTis  may  follow  mechanical  injury — for 
example,  blows  upon  the  side  of  the  face,  dislocations, 
or  fractures  that  extend  into  the  joint — lU' it  may  suiier- 
vene  upon  the  exautheniatous  fevers  in  connection  A\ith 
diseases  of  the  middle  ear. 

Symptoms. — The  symptoms  of  acute  arthritis  of  the 
temporo maxillary  articulation  are  pain,  redness,  heat, 
and  swelling  and  stilfnessof  the  jaw,  sometimes  amount- 
ing to  entire  closure  of  the  jaws.  If  suppiu'ation  occurs, 
the  ]ius  may  escape  through  the  external  auditory  meatus 
or  by  means  of  an  opening  in  the  overlying  skin. 

Tn-K  tine  lit. — The  treatment  of  this  condition  should  be 
rest  to  the  joint  by  causing  the  patient  to  abstain  from 
mastication,  the  application  of  leeches  over  the  joint,  hot 
fomentations,  and  evacuation  of  pus  as  soon  as  formed. 

CnuoMc  Rheimatic  Authhitis  of  the  temporo-maxil- 
lary joint  is  essentially  a  disease  of  old  age,  fortunatel}'. 
however,  rarely  met  with.  It  may  affect  one  or  both 
sides,  but  is  more  lre(|uently  unilateral. 

Si/iiijitniiiii. — The  symptoms  are  gradual  enlargement 
of  the  condyle,  which  may  often  be  plainly  felt  beneath 
the  zygoma,  pain  on  opening  the  mouth,  and  a  peculiar 
creaking  in  the  joint  on  moving  the  jaw,  plainly  percept- 
ible to  the  iiatient.  The  neigliboring  lympliatic  glands 
are  enlarged.  Tlie  face  is  distorted,  the  cliiu  being  in- 
clined to  the  sound  side  when  the  disease  is  unilateral, 
carried  proiiiinenlly  forwaril  when  bilateral.  The  path- 
ological changes  are  the  same  as  those  of  chronic  arthritis 
of  any  other  joint — the  articular  cartilage  imdergoes  dis- 
integration and  absorption,  the  glenoid  cavity  is  enlarged, 
the  interarticular  cartilage  disapjiears,  the  eminentia 
artieularis  is  levelled  down  so  as  to  jiermit  of  partial  dis- 
location, and  the  neck  and  head  of  the  jaw  are  thickened 


and  enlarged.  The  muscles  are  in  a  state  of  tonic  con- 
traction in  the  effort  to  keep  the  inflamed  joint  surfaces, 
in  contact,  and,  as  a  consequence,  stiffness  of  the  jaws  is 
always  present  to  a  greater  or  less  degree. 

Treatment. — In  the  treatment  of  this  disease  little  is  to- 
be  hoped  for  from  the  action  of  medicines,  though  active 
eoiinter-irritatiini  over  the  joint  and  the  exhiliition  of 
increasing  doses  of  the  iodide  of  potassium  have  been 
recommended. 

In  tlie  Transactions  of  the  American  Jledical  Associ- 
ation of  1881,  Dr.  D.  H.  Goodwillie.  of  New  York,  de- 
scribes an  ingenious  method  of  making  extension  in  the- 
treatment  of  this  disease,  which  in  his  hands  yielded  the 
most  encouraging  results.  The  apparatus  consists  of  an 
interdental  splint  which  separates  the  posterior  teeth 
while  the  anterior  remain  free,  and  which  is  made  to  act 
as  a  fulcrum  when  the  chin  is  elevated  by  means  of  elas- 
tic straps  attached  to  a  skull-ca|i,  thus  serving  at  the  same- 
time  to  keep  the  joint  surfaces  apart  and  to  hold  the  jaws 
immovable. 

Ankylosis  of  the  J.vw.  the  result  of  arthritis,  may  be- 
fibrous  or  osseous.  No  matter  whether  the  disease  is- 
unilateral  or  bilateral,  mastication  is  impossible. 

The  diagnosis  between  the  fibrous  and  osseous  varieties- 
can  be  ascertained  only  when  the  patient  is  under  the  in- 
fluence of  an  anaesthetic. 

If  the  ank\'losis  is  dependent  upon  the  presence  of" 
fibrous  tissue,  the  jaws  may  be  forcibly  separated,  and 
the  adhesions  broken  up  by  means  of  a  screw-gag  made 
for  the  purjiose,  or  of  levers  and  a  wedge  introduced  be- 
tween the  teeth  to  keep  the  jaws  apart.  The  tendency 
of  the  parts  to  become  fixed  again  renders  the  daily  repe- 
tition of  this  process  necessary  for  months,  and  even  for 
3'ears.  Even  with  the  most  constant  care  on  the  part  of 
the  surgeon,  and  the  fullest  co-operation  of  the  patient, 
the  result  is  very  seldom  satisfactory,  and  at  the  present 
time  is  rarely  i-esoi-ted  to,  except  as  after-treatment  to 
more  radical  operations. 

Division  of  the  filirous  bands  by  a  tenotome  passed 
through  the  mouth  into  the  articulation  has  been  fre- 
quently done,  with  some  showing  of  lietter  results. 

In  both  fibrous  ankylosis,  in  which  so  little  is  to  be 
hoped  for  from  mechanical  treatment,  and  in  osseous  an- 
kylosis, or  synostosis,  the  method  which  promises  the 
best  results  is  excision  of  the  condyle  with  a  portion  cf 
the  neck  of  the  jaw,  and  establishment  of  an  artificial 
joint.  Less  radical  measures,  as  Esmarcli's  ojieration,  in 
which  a  wedge-shaped  segment  of  the  bone  is  removed, 
and  that  of  Rizzoli,  in  which  simple  section  of  the  bone 
is  made — both  with  a  view  of  establishing  a  false  joint — 
are  occasionally  practised  for  the  relief  of  ankylosis,  but 
not  with  the  same  measure  of  success  that  follows  exci- 
siim  of  the  joint. 

Esmarch's  and  Rizzoli'sojierations  are  more  applicable 
to  the  variet}' of  closure  of  the  jaw  which  depends  upon 
cicatricial  formation  in  the  buccal  mucous  njemhraue, 
and  will  be  described  later  ou. 

The  operation  of  excision  of  the  joint  is  performed  as 
follows:  "An  incision  is  begun  at  tlie  lower  margin  of 
the  zygoma,  close  in  front  of  the  temporal  artery  wheie 
it  adjoins  the  ear,  and  carried  forward  along  the  z_ygom-.i 
one  and  a  quarter  inches,  the  tissues  being  diviilcd,  layer 
by  layer,  until  the  bone  is  reached.  A  second  incision, 
involving  only  the  skin,  is  then  carried  from  the  centre 
of  the  first  directly  downward  for  about  an  inch.  The 
soft  parts  are  carefully  separated  with  elevator  and  knife 
from  the  margin  of  the  zygoma  and  the  outer  surface  of 
the  joint,  and  drawn  downward  with  a  hook,  thus  pre- 
•serving  the  parotid  nerves  and  ves.sels  from  injury.  The 
neck  of  the  condyle  is  then  freed  by  working  around  in 
front  and  behind  with  a  small  elevator,  keeping  close  to 
the  bone  so  as  to  avoid  injury  to  the  internal  maxillary 
artery,  and  finally  divided  with  a  chisel.  If  there  is  bony 
union  between  the  condyle  and  temporal  bone,  the  chisel 
must  be  again  used  to  separate  them,  its  edge  being  ke]it 
directed  somewhat  dov>-nward  so  as  not-to  break  through 
into  the  cavity  of  the  cranium."  ^ 

Peum.-vnent  Ci.osMRE  OF  THE  jAwsmav  beduetocica- 
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tiicial  contraction  followiug  exteusive  ulccratiou  and 
sloughing  of  the  buccal  mucous  membrane. 

This  condition  may  be  the  result  of  caucruni  oris,  pro- 
fuse ptyalism,  or  necrosis.  In  reference  lo  closure  of  the 
jaws  from  the  excessive  employment  of  mercury.  Gross 
says:  "Such  an  occurrence  used  to  be  cxtrentely  fre- 
quent in  our  Southwestern  States  during  the  prevalence 
of  the  calomel  practice,  as  it  was  termed,  but  is  fortu- 
nately diminishing.  Children  of  a  delicate,  strumous 
constitution,  worn  out  by  the  conjoined  influence  of  mer- 
cury and  scarlatina,  measles,  or  typhoid  fever,  are  its 
most  constant  victims:  but  I  have  also  seen  many  exam- 
ples of  it  in  adults  or  elderly  subjects.  In  the  worst  cases 
there  is  always  extensive  perforation  of  the  cheeks,  per- 
mitting a  constant  escape  of  saliva  and  inducing  the  most 
extensive  disfigurement."-' 

■\yhen  the  mucous  membrane  of  the  cheek,  from  one 
alveolus  to  the  other,  is  involved,  the  cheek  is  bound  so 
closely  to  the  jaw  that  all  movements  of  the  jaw  are  ren- 
dered impossible,  and  often  the  space  between  the  teeth 
and  the  cheek  is  so  limited  as  scarcely  to  admit  the  pas- 
sage of  a  probe. 

Frequently  the  new  tissue  has  bone  developed  in  it. 
which  occasionally  is  present  in  the  shape  of  an  osseous 
bridge  extending  from  one  jaw  to  the  other,  thus  serving 
to  bind  the  bones  even  more  closely  together. 

The  condition  of  the  patient  is  pitiable  in  the  extreme, 
as  food  can  be  carried  into  the  mouth  only  in  fluid  form, 
■  ir  by  being  rubl.ied  against  the  teeth. 

Trail Kii  lit. — Attempts  at  relief  of  this  condition  by  di- 
vision of  the  cicatricial  tissue  and  forcible  se|iaration  of 
the  jaws  have  proved  unsatisfactory,  since  as  soon  as 
healing  had  taken  place  contraction  of  the  new  cicatrices 
occurred. 

Excision  of  the  nodular  tissue  entirely,  and  trausjilan- 
tation  of  healthy  mucous  membrane,  as  proposed  by  Dief- 
fenbach,  or  of  healthy  skin,  as  practised  b_v  Jaesche,  is 
nearly  always  impracticable,  on  account  of  the  difficulty 
of  obtaining  healthy  mucous  membrane  or  skin  near 
enough  to  be  utilized. 

To  separate  the  adhesions  from  the  bone,  and.  in  order 
to  prevent  readhesion,  to  adjust  metal  shields  worn  over 
the  teeth  to  keep  the  surfaces  apart,  and  at  the  same  time 
to  keep  up  forcible  separation,  is  a  method  of  treatment 
that  is  not  only  most  trying  to  both  surgeon  and  patient, 
but  one  that  has  never,  even  when  fairly  tried  for  a  long 
time,  given  satisfaction. 

Dietfenbach's  operation  of  making  an  artificial  joint 
behinil  the  contraction,  by  simple  section  of  the  bone,  has 
proved  inefficient  on  account  of  the  liability  of  the  di- 
vided bones  to  reunite. 

The  operation  proposed  by  Esmarch.  of  Kiel,  in  18.5.5, 
of  establishing  a  false  joint  in  front  of  the  contraction, 
by  excising  a  wedge-shaped  piece  of  the  bone,  is  the  most 
rational  treatment  yet  devised  for  closure  of  the  jaws 
depending  u|ion  contraction  of  cicatricial  tissue.  Of 
course  this  operation  is  applicable  onlj'  to  cases  in  which 
the  disease  is  limited  to  one  side. 

Esmarch's  operation  is  superior  to  the  method  of  Riz- 
7.oli,  which  consists  in  the  establishment  of  a  false  joint 
in  front  of  the  contraction  by  simple  division  of  the  jaw. 
on  account  of  the  tendencj-  of  the  divided  bones  to  re- 
unite. 

Esmarch's  operation  is  thus  performed:  "An  incision 
is  begun  at  the  angle  of  the  jaw  and  carried  two  inches 
along  tlie  lower  border.  A  narrow  strip  of  bone  is  then 
cleared  on  both  sides  up  to  the  edge  of  the  gum,  a  tooth 
drawn  if  necessary,  the  chain-saw  passed  arovnid  the  bone 
through  the  incision,  and  the  section  made.  The  anterior 
fragment  is  then  depressed  and  protruded  through  the 
wound,  and  a  wedge-shaped  piece,  from  one-third  to  one- 
half  an  inch  in  width  at  the  widest  part,  cut  off  with 
cutting  forceps."  ° 

Dr.  J.  Ewing  Mears,  of  Philadelphia,  in  vol.  i.  of  the 
TrsD-sactions  of  the  American  S\irgical  Association,  re- 
ported a  case  in  which  lie  made  a  false  joint  for  closure 
of  the  jaws  from  a  gunshot  wound  by  resection  of  a 
portion  of  the   ramus  of  the  jaw,   together   with   the 


coronoid  and  condyloid  processes,  and  obtained  a  good 
result. 

In  the  discussion  that  followed  Dr.  Clears'  paper.  Prof. 
W.  T.  Briggs  reported  a  case  of  closure  of  the  jaws  from 
double  synostosis  resulting  from  arthritis,  caused  by  a 
fall  upon  the  chin,  in  which  he  removed  the  anterior 
portion  of  the  body  of  the  jaw.  In  this  case  the  object 
of  treatment  was  to  obtain  an  avenue  into  the  stomach, 
and  excision  of  the  jaw  was  the  only  method  by  which 
this  object  could  be  effected,  inasmuch  as  the  cause  of 
the  condition  existed  on  both  sides — the  lower  jaw  was 
undeveloped,  and  occupied  a  position  some  distance  be- 
hind the  upper  jaw:  the  lower  teeth  were  buried  in  the 
nuicous  membrane  of  the  palate,  and  the  masticatory 
muscles  had  degenerated  into  fibrous  tissue  from  long; 
disuse. 

In  such  extreme  cases  of  closure  of  the  jaw,  excision 
of  a  portion  of  the  bone  is  the  only  resort  of  the  surgeon. 

Chmies  8.  Brigys. 

BlBLlOGRAPniCAL    REFEBKXCES  : 

'  Hamilton :  Fractures  and  Dislocations. 
^  Gross  :  Svstt^m  of  Surgery,  vol.  ii.,  p.  415. 
5  Stimsnn's  Manual  of  dp. 'Surgery,  p.  190. 
*  Systeni  <>f  suil'itv.  vol.  ii..  p.  4U5. 
'  Stimsuns  Manual  of  Op.  Surgery,  p.  191. 
"  Stimson :  Fractures  and  Dlslocalions. 

JECORIN. — Jecorin  is  a  complex  organic  body  con- 
taining phosphorus  and  sulphur,  and  which  resfinbles 
in  many  respects  lecithin.  It  was  first  prepared  by 
Dreehsel '  from  the  liver  of  the  horse  in  the  following 
manner:  The  liver  was  extracted  bj-  cold  dilute  alcohol ; 
the  alcohol  was  evaporated  at  a  low  temperature,  and  the 
residue  shaken  several  times  with  absolute  alcohol,  by 
which  many  impurities  were  removed  while  the  jecorin 
remained  undissolved.  The  jecorin  was  then  taken  up 
in  ether  containing  water  and  precipitated  by  ali.solute 
alcohol :  b,v  repeating  these  operations  several  times  the 
jecorin  was  finally  obtained  in  pure  form. 

By  drying  in  vacuo  over  sulphuric  acid  jecorin  is  ob- 
tained in  the  form  of  a  light  yellow,  amorphous  ma.ss, 
which  is  so  hygroscopic  that  when  exposed  to  the  air  it 
becomes  soft  and  sticky.  On  the  addition  of  more  water 
it  swells  and  finalh'  forms  a  turbid  solution:  after  evap- 
oration on  the  waterbaih  it  is  insoluble  in  ether  as  well 
as  in  water. 

Jecorin  is  precipitated  from  its  solutions  by  concen- 
trated hydrochloric  acid,  copper  acetate,  and  silver 
nitrate.  The  silver  precipitate  is  .soluble  in  an  excess  of 
jecorin,  the  solution  being  opalescent;  on  adding  ammo- 
nia and  warming  the  solution  becomes  ruby  red. 

Dreehsel  found  the  following  elementary  compositiott 
for  the  jecorin  from  the  horse's  liver:  C  51.4.  H  8.3, 
N  fi.86,  P  3.5,  S  1.4,  Na  2.72.  Dreehsel  proposed 
the  following  formula  from  the  above  analysis: 
C,„.,H,,5NsSP3Na3C,». 

Baldi  *  isolated  a  substance  haying  properties  very  sim- 
ilar to  those  of  Drechsel's  jecorin  from  the  liver  of  the 
rabbit  and  dog:  analysis  of  the  latter  preparation  gave 
results  somewhat  different  from  those  obtained  bv  Dreeh- 
sel: C  46.88  to  40,89,  H  7.81  to  8.09,  N  4.36"to  4.88, 
S  2.14  to  2.70,  P  2.29  lo  2.75,  Na  .5.72. 

These  analyses  show  that  jecorin  may  be  regarded  as 
the  sodium  compound  of  an  acid  closely  related  to  the 
"  jirotagons. " 

When  jecorin  is  boiled  with  sodium  hydroxide  and 
copper  sulphate  the  latter  is  reduced,  showing  the  pres- 
ence of  a  sugar-like  substance.  When  jecorin  is  warmed 
with  sodium  hydroxide  alone,  stearic  and  other  fatty 
acids  are  split  off:  the  soaps  so  produced  form  a  gelati- 
nous mass  on  cooling. 

On  boiling  jecorin" with  barium  hydroxide,  clioliu  and 
glycerin-phosphoric  acid,  as  well  as  fatty  acids  and  a 
sugar  (probably  dextrose),  are  formed :  this  decoraposi- 
tiou  shows  that  jecorin  is  very  similar  in  composition  to- 
lecithin.^ 

Baldi,  making  use  of  the  method  of  Dreehsel,  found 
jecorin  in  the  spleen,  muscle,  and  human  brain,  and  in 
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the  blood.  The  jecorin  from  the  blood  seems  to  differ 
somewhat  from  that  obtaioed  from  the  liver;  when  the 
former  is  saponified  the  solution  does  not  set  to  a  jelly 
■on  cooling. 

Recently  Manasse  has  found  in  the  suprarenal  gland  of 
the  beef  and  horse  a  substance  having  many  of  the  prop- 
erties of  jecorin;  it  did  not,  however,  reduce  alkaline- 
copper-sn'liihate  solution,  except  after  prolonged  boiling 
with  sulphuric  acid,  and  it  did  not  lose  its  solubility  in 
ether  by  drying.  Analysis  showed  that  it  differed  cou- 
siderabiv  in  composition  from  the  liver  jecorin:  C  41.43, 
H  7.16,  "N  0.3.  S  1.8.  P  4.44. 

From  the  various  facts  stated  above  it  seems  probable 
that  there  are  several  jecorius. 

Baldi's  discovery  of  jecorin  in  the  blood  has  aroused 
considerable  interest  among  physiologists  and  physicians. 
It  had  been  shown  by  Otl o  ■•  "that  the  blood  contains  a 
reducing  substance  in  addition  to  dextrose;  since  Bal- 
di's (list-overy  of  jecorin  in  the  blood  it  has  been  custo- 
jnary  to  attribute  all,  or  the  greater  part,  of  the  reducing 
power  of  the  blood  (after  removal  of  the  dextrose)  to 
jecorin.  Some  authors  ■'■•  '  have  gone  so  far  as  to  suppose 
that  jecorin  is  really  simply  a  combination  of  lecithin 
and  dextrose;  that  very  little  dextrose  occui's  free  in  the 
blood,  Ijut  that  it  may  "be  split  olf  from  the  jecorin  under 
special  conditions.  Bing' states  that  the  blood  of  ani- 
mals in  which  the  "diabetic  puncture  "  was  made  showed 
a  considerable  increase  in  tlie  amount  of  jecorin  in  the 
blood,  while  the  sugar  showed  no  constant  increase. 
Extirpation  of  the  pancreas  was  followed  by  an  increase 
of  both  jecorin  and  sugar.  Kolisch  and  Stejskal*  at  one 
time  held  that  in  cases  of  diabetes  mellitus  the  sugar  of 
the  blood  was  not  increased,  the  apparent  increase  being 
due  to  an  iucrea,se  in  the  quantify  of  jecorin. 

In  most  of  the  experiments  in  which  the  significance  of 
jecorin  in  the  blood  has  been  discussed,  the  jecorin  was 
not  determined  directly;  all  the  leduciug  substances 
which  were  not  extracted  by  water,  but  which  were  ex- 
tracted by  ether,  were  I'cckoned  as  jecorin.  Mayer,' 
however,  has  recently  shown  that  normal  blood  contains 
glycuronic  acid.  The  combination  of  glycuronic  acid 
occurring  in  the  blood  is  soluble  in  cthci-,  is  not  ferment- 
able, but  reduces  Fehling's  solution  on  boiling,  i.e.,  it 
gives  the  reactions  which  have  usuallj'  been  held  sufli- 
cient  to  show  the  presence  of  jecorin.  As  all  previous 
observers  have  neglected  the  possibilitj-  of  the  occurrence 
of  glycuronic  acid  in  the  blood,  it  is  evident  that  much 
more  work  is  necessary  before  any  conclusions  can  be 
drawn  as  to  the  significance  of  the  occurrence  of  jecorin 
in  the  lilood  in  either  health  or  disease. 

lu  making  determinations  of  both  lecithin  and  sugar  in 
the  various  organs,  it  is  necessary  to  take  account  of  the 
jecorin.  Thus  the  quantity  of  lecithin  in  an  organ  is 
usually  detc-rmined  by  the  phosphorus  in  the  ether-alco- 
hol extract;  such  extracts,  however,  contain  jecorin,  and 
as  the  latter  contains  phosphorus  the  results  are  too  high 
for  lecithin.  In  a  similar  manner  the  jecorin  may  vitiate 
the  quantitative  estimations  of  sugar,  especially  in  such 
an  organ  as  the  liver,  where  it  occurs  in  such  abundance. 

Heid  Hunt. 

'  Drechsel :  Joum.  f.  prakt.  Chemle.  X.  F.,  33.  p.  425.  me. 
"  BaUli :  An-liiv  f.  (Anal,  u.)  Pliy.sicil..  1S.S7.  suppl.,  p.  100. 
^  Manasse:  ZeiUsch.  f.  phvsiol.  ciiemie,  20.  p.  4**1. 
-*  Otto?  Archlv  f.  (1.  ges.  Physiol.,  a>,  p.  4tJ7.  ISIS. 
'  Jaeobsen  :  Skanil.  Archiv  t.  Physiol..  6,  p.  2(5.3.  1895. 
«  Uenriques:  Zeitsch.  f.  plivsiol.  Chemle.  2:!.  p.  244,  1.S97. 
■"  Blnir:  Skand.  Archlv  t.  Piiv.siol.,  9,  p.  33(i,  1889. 
*  KolCsch  u.  Stejskal :  Wien.  klin.  Woi-h.,  1897.  p.  1101. 
'Mayer:  Zeit.  t.  pliysiol.  Chemie,  32.  p.  ,il«,  1901;    also  Verhand- 
lungfn  d.  ('out',  f.  inn.  Mi'ri..  IHOl.  p.  403. 

JEMEZ  HOT  SPRINGS.— Bernalillo  County,  New 
Mexico. 

Post-Office. — Archuleta. 

These  springs  are  located  in  the  lieaiitiful  .Temez  ilonn- 
tains,  4.'5  miles  fi(im  Albu<iuerque,  with  whicli  thev  are 
<-onnected  by  daily  stages  during  the  summer  months. 
There  are  two  groups  of  springs,  known  as  the  upper  and 
the  lower.  The  ujjper  group  at  Archuleta  is  most  fre- 
ijueuted.     These  springs  arc  located  in  the  San  Diego 


Canyon,  620  feet  above  the  level  of  the  sea.  They  are 
forty  in  number,  and  range  in  temperature  from  70°  to 
105'  F.  They  are  chiefly  saline  in  character.  The  lower 
group,  two  miles  south,  are  ten  or  more  in  number,  ami 
have  temperatures  ranging  from  94°  to  168"  F.  They  are 
also  saline.  James  K.  Crook. 

JEQUIRITY.— .16c".«,  Lore  Pea,  Prayer  Beadn.  Jumble 
Beads,  Crab's  Eyes.  Abriis  L.  (fam.  Lfcinmirame)  is  a  genus 
of  si.x  species,  related  to  the  lenlil  and  the  pea.  known  to 
medicine  by  the  species  ,1.  preenturius  L..  which  is  indig- 
enous in  British  India  and  very  widely  distributed  in 
the  tropics  of  both  hemisjjheres.  The  plant  prefers  a 
light  or  sandy  soil,  and  its  slender,  woody  stems  climb 
high  over  shrubbery  in  the  edges  of  forests.  The  fr\iit 
resembles  a  miniature  pea-pod,  a  little  more  than  an  inch  in 
length,  and  containing  from  four  to  six  seeds.  The  roots 
have  been  employed  as  a  substitute  for  licorice  uniler  the 
name  of  wild  or  Indian  licorice.  The  leaves  possess  the 
same  property,  cont;Hning  considerable  glyeyriiiizin. 
The  seeds  are  better  known  than  the  root,  luider  the 
name  jequirily.  They  are  a  quarter  of  an  inch  in  length, 
elongated-globose,  smooth,  shining,  bright  scarlet,  a 
black  spot  surroimding  the  hilum.  A  black  form,  with 
white  spot,  anil  a  white  form  with  black  spot,  occasion- 
ally occur.  They  are  largely  employed  for  rosaries, 
ornamental  beads,  children's  toys,  and  in  India,  under 
the  name  of  rttti,  for  weighing.  The_v  have  also  lieen 
used  in  India  for  criminal  poisoning,  usually  of  cattle. 
For  this  purpose  the  seeds  are  crushed  and  worked  into 
a  paste  with  water.  This  paste  is  rolled  into  a  needle- 
pointed  form,  mounted  upon  a  stick  and  used  to  piiek 
the  skin  of  the  fated  animal,  which  quickly  succumbs  to 
heart  failure. 

In  South  America  originated  the  practice  of  painting 
a  watery  infusion  upon  granulated  eyelids,  by  which 
.suppuration  was  induced  and  the  granulations  were  re- 
moved. 

The  active  agent  was  at  first  supposed  to  be  the  bac- 
teria which  appear  after  a  time  in  the  infusion.  Later, 
this  theory  was  dis]iroved.  and  the  properties  were  re- 
ported to  reside  in  an  albuminous  subst;uicc  Ciilled  ahriii. 
This  was  later  found,  by  Urs.  Sidney  IMartin  and  R. 
Norris  Wolfenden,  to  be  a  mixture,  and  was  by  them 
separated  into  two  albuminous  bodies,  a  glol>idin  one- 
fifth  as  poisonous  as  the  venom  of  the  common  adder 
and  an  albumose  one-sixth  as  strong  as  the  globulin. 
These  poisons  are  destroj'ed  by  heat.  Their  effect  resem- 
bles that  of  snake  venom,  the  temperatiire  falling  greatly 
and  the  blood  remaining  semi-Huid  after  death.  It  is  by 
no  means  certain,  however,  that  this  resemblance  is  not 
superficial. 

Jequirit}^  has  been  recommended  only  for  local  use. 
It  acts  as  a  powerful  irritant  to  mucous  membranes.  If 
taken  internally,  uncooked  and  concentrated,  it  produces 
vomiting  and  purgation,  the  fseces  being  often  bloody. 
Forty  seeds  produced  these  symptoms,  with  partial  col- 
lapse, but  recovery  followed.  If  it  is  applied  to  the  eye- 
lids, inflammation  quickly  ensues,  with  suppuration  usu- 
ally on  the  thii'd  day.  TJie  inflammation  is  characterized 
by  great  swelling  and  pain.  If  the  applications  are  con- 
tinued, there  is  great  systemic  disturbance  also.  The 
applications  have  been  continued  by  most  practitioners 
for  from  three  to  ten  days.  Upon  their  discontinuance, 
the  s_vmptoms  usuallj'  subside  quickly  and  then  disap- 
pear, with  the  removiil,  or  great  reduction,  of  any  jire- 
viously  existing  panuus.  The  effect  u]ion  conjunctival 
granules  is  not  so  great.  In  unfavorable  cases,  ulcera- 
tion of  the  cornea  and  sometimes  loss  of  the  eye  have  re- 
sulted, and  in  severe  cases  the  inflammation  has  extended 
over  the  entire  face  and  even  to  the  salivary  glands. 
Most  of  such  accidents  have  resulted  from  the  use  of  too 
concentrated  or  bad  preparations,  or  from  careless  treat- 
ment. Nevertheless,  the  remedy  has  come  to  be  regarded 
as  a  heroic  one.  and  is  now  not  frequently  employed. 
Either  an  infusicni  or  a  powder  may  be  employed,  the 
strength  ranging  from  three  to  six  jier  cent.,  and  it 
shoidd  be  freshl}-  made.     The  powder  shoid<l  be  dusted 
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upon  the  inner  surface  of  the  lids,  or  the  infusion  ap- 
plied with  a  camel's-hair  brush,  or  even  dropped  into  the 
eye.  Ileiiry  II.  Rudiy. 

JOINTS,  CHRONIC  DISEASES  OF.— Chronic  diseases 
of  tlic  joints  can  for  the  most  part  be  considered  under 
one  of  the  two  following  headings; 

I.  Diseases  affecting  the  synovial  membrane. 

II.  Diseases  affecting  the  bone. 

Other  affections,  such  as  those  accompanying  constitu- 
tional affections  and  miscellaneous  conditions  demand 
separate  consideration  which  will  be  classed  for  conven- 
ience as 

III.  Miscellaneous. 

I.  Diseases  Affectino  the  Svxovi-\i>  Membr.^xe. — 
Chronic  inflammation  of  the  synovial  membrane  is  cither 
a  continuance  of  the  intlainmatory  process  described  un- 


FiG.  2. 9J.— Dciubtf  Clirunit-  Syuovitis  uf  Knees, 

ier  acute  synovitis  (see  article  on  Synocitis,  AcnU).  or  it 
may  be,  primarily,  subacute  or  chronic.  After  persisting 
it  is  characterized  by  thickening  of  the  synovial  meni- 
arane,  an  increased  secretion,  and  retrograde  metamor- 
phosis of  the  connective  tissue.  This  metamorphosis  may 
levelop  granulation  tissue  and  attack  the  cartilage  and 
3one  in  a  degenerative  and  destructive  process,  or  it  may 
erminate  in  an  alteration  and  cicatricial  change  of  all 
he  tissues  (these  have  been  described  in  the  article  on 
irthrilis  Defurmdiix),  or  the  process  maybe  chiefl}-  lim- 
ted  to  the  synovial  membrane. 

(a)  Chrome  Semu.i  Synoi'itis  (Dropsy  of  the  joint,  Hy- 
irarthros.  Hydrarthrosis,  Hydrops  articulonun  chroni- 
ns). — The  pathological  appearances  of  chronic  synovitis 

ary  much,  but  an  increased  amoinit  of  fluid  is  always 
iresent.  Certain  cases  show  no  pathological  changes 
)eyond  this  increase  of  fluid  for  a  long  time,  and  these 


are  the  cases  which  have  given  rise  to  the  names  hydrops, 
hydrarthron,  etc. 

The  change  coming  next  after  the  increased  vascularity 
and  thickening  of  the  synovial  membranes  which  occurs  in 
acute  synovitis  is  an  hypertrophy  of  the  synovial  fringes. 
This  varies  from  a  slight  hyperplasia  to  a  condition  in 
which  fibrous  tissue  change  has  set  in,  and  solidified  them 
into  a  multitude  of  small  fibrous  polypi.  Meantime  the 
subsynovial  tissue  has  hypertrophied  and  thickened,  to 
even  an  inch  in  some  cases,  and  if  the  fluid  has  been  long 
in  the  Joint  the  synovial  membrane  and  the  parts  below  it. 
look  light  j'ellow,  pul|iv,  and  boggy.  If  the  effusion  has 
been  extreme  the  capsule  has  either  become  enormously 
thickened  or  has  given  ^xayand  become  much  distended. 
If  so,  the  lateral  and  internal  ligaments,  weakened  by  the 
continual  tension  and  soaked  by  the  contained  fluid,  have 
also  stretched,  and  lateral  motion  may  be  found  in  the 
knee-joint,  even  to  the  extent  of  60°.  When  thickening 
of  the  capsule  has  predominated,  cartilaginous  and  even 
bony  plates  may  be  found  in  the  tissue.  The  synovial 
membrane  in  certain  cases  begins  to  encroach  upon  the 
cartilage.  Normally,  it  rtms  into  the  cartilaginous  bor- 
der for  3  or  3  mm.,  but  now  the  hypertropliied  mem- 
brane sends  out  processes  which  creep  in  still  farther,  as 
paunus  does  on  the  cornea.  It  may  go  on  to  the  forma- 
tion of  granulation  tissue,  but  it  is  not  likely  that  it  will. 
Purulent  cases  generall}'  follow  another  type,  as  will  be 
seen  later  (Fig.  20110). 

Chronic  serous  synovitis,  which  begins  slowly  and  not 
from  an  acute  affection,  and  which  is  characterized  by 
the  slight  pathological  changes  mentioned  above,  is  an 
affection  whose  cau.se  is  wholly  obscure.  It  occurs  of  ten- 
est  in  young  men;  it  is  not  associated  ordinarily  with  the 
rheumatic  or  any  other  diathesis,  and  any  attempt  to  as- 
sign a  cause  is  mere  speculation.  Such  cases  are  of  tencst 
marked  by  the  occurrence  of  pronounced  hypertrophy  of 
the  synovial  fringes,  and  a  tendency  to  comiective-tissuo 
f(.irniation.  One  phase  of  the  aft'eciion  is  represented  by 
the  intermittent  form  in  which  the  effusion  occurs  at 
more  or  less  irregular  intervals  without  obvious  cause. 

Arthrite  Phistiqiie  Aiikylosa rite.— There  is  a  form  of 
acute  and  subacute  synovitis  which  has  been  described 
under  the  acute  forms  as  dry  synovitis.  This  condition 
is  sometimes  found  as  well  in  the  chronic  class.  It  rep- 
resents an  iuflanunation  with  a  small  exmlaliou  very  rich 
in  fibrin.  It  is  apt  to  be  associated  with  an  infectious 
cause,  as  in  gonorrhcea.  The  destruction  of  the  cartilage 
is  slight,  and  the  ends  of  the  bones  are  soldered  together 
directly  by  the  organized  exudation. 

II.  Joint  Affections  Beginxixg  in  Bone. — The  type 
of  degenerative  ostitis  can  lie  described  in  a  very  few 
words  —  h3'pera'mia  of 
the  vessels,  intiltration 
from  the  distended  cap- 
illaries, and  the  forma- 
tion of  large  spaces  (la- 
cuna; of  Howship),  with 
absorption  of  the  tra- 
becuUe;  fatty  degenera- 
tion of  the  bone  cells, 
and  their  final  replace- 
ment by  embryonic  tis- 
sue. The  mechanism  is. 
then,  at  hand  for  any 
amount  of  destruction. 
The  greater  part  of  de- 
generative ostitis  of  the 
ends  of  the  long  bones 
follows  one  t_ype.  which 
is  now  called  tubercu- 
lous. 

This  t3'pe  of  disease 
presents  itself  ordinarily 
in  the  spongy  tissue  of 
the  epiphyses  of  the  long 
bones,  oftenest  near  the 
line  of  junction  with  the  shaft,  sometimes  very  close  to 
the  articular  cartilage,  however,  and  sometimes  in  the 
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Fig.  ;iy;a.  —  Tumur  Alijus.  Siiiiill 
focus  in  upper  epiphyseal  line  of 
tibia.  Synovitis  ot  joint  but  no 
tuberculous  process  apart  from 
focus  as  noted.  Death  from  miliary 
tuberculosis.  a.  Epiphysis:  b, 
primary  focus  ;  c,  shaft,   iNicliols.) 
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periosteum.  It  presents  itself  comnionl}-  as  a  single 
focus,  or  at  time.s  as  in\iltiple  foci  of  diseased  tissue  (en- 
■C3-sted  tubercle),  rarely  as  a  simultaneous  tuberculous 
iuliltration  of  tlie  whole  epiphysis  (Fig.  2991). 

In  the  formation  of  single  and  multiple  foci  of  disease 
the  first  change noticeabUrto  the  naked  eyeis  the  appear- 
ance, iu  an  already  hyper;eniic  spot  of  spongy  tissue,  of  a 
small,  grayish,  rather  translucent  spot,  as  small  as  can  be 
seen,  perhaps,  which  gro\vs  more  gray  and  increases  in 
size;  and  around  it  a  zone  of  hypera?mic  tissue  develops, 
and  the  neighboring  bone  becomes  a  little  boggy dooking 
from  an  excess  of  fluid  transuded.  Thei-e  is  no  affection 
of  the  synovial  membrane,  it  is  purely  a  localized  ostitis, 
or,  more  correctly,  osteomyelitis  (Fig.  2992).  The  area  of 
disease  groAvs  larger,  and  "begins  to  look,  in  spots,  yellow- 
ish, and  to  show  a  tendency  to  cheesy  degeneration  in  the 
centre ;  and  later  in  the  history  of  the  afi'ectiou  nodules  will 
be  found,  varying  iu  size  from  a  pea  to  a  hazelnut,  tilled 
with  a  putty  like  substance,  like  the  cheesy  material 
found  elsewhere  in  the  Ijody,  except  tliat  here  it  contains 
spicules  of  bone  from  the  trabecular,  and  in  the  larger  foci 
pieces  of  ilead  bone  of  considerable  size.  Later  in  tiie 
history  of  the  affection  the  tuberculous  nodule  ordinarily 
breaks  down  into  pus.  Ofteuer  than  not  the  original 
focus  is  sun-ciunded  by  smaller  tubercles  which  aid  in  its 
extension ;  but  the  chief  work  is  done,  as  we  shall  see. 
by  the  ei-osive  action  of  the  granulations.  Sometimes  a 
sequestrum  of  considerable  size  ma}'  be  fovmd  iu  these 
cavities;  the  granidations  have  cut  off  the  source  of 
nourishment  from  a  certain  area  of  bone,  and  it  has  died 
and  is  loosened  fiom  the  sounder  jiarts,  and  lies  loose  iu 
the  cheesy  or  liquid  jiiis;  or  a  piece  of  bone  too  large  to 
be  contained  in  the  cavity  may  die  and  be  detached  as  a 
wedge-shaped  piece  at  the  end  of  the  tibia.  Ordinarilj- 
these  larger  pieces  are  of  a  wedge  shape,  with  the  base  at 
the  end  of  the  bone,  the  ordinary  shape  of  an  infarction. 
Even  the  whole  epiphysis  of  the  femur  may  be  detached 
(Fig.  2993).  The  cavity,  it  should  be  noted,  is  lined  by 
pyogenic  membrane;  at  first  it  is  soft  and  gelatinous, 
later  it  becomes  more  resistant  and  tougher.  If  the  re- 
trogressive metamorphoses  take  place,  the  surrotmding 
tissue  takes  on  a  sclerosis,  a  sort  of  scar  formation. 

From  tills  stage  of  the  process  any  one  of  three  courses 
is  possiljle:  the  diseased  focus  may  be  absorbed  and  so 


Fig.  2992.— Focus  of  Disease  in  Head  of  Femur. 

cured;  it  may  extend  to  the  periphery  of  tlie  bone  and 
break  thro\igii  the  periosteiun  and  empty  itself  there;  or 
lastly,  and  probably  most  conunonly.  it  may  extend  to 
the  joint  and  infect  that. 
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In  other  cases  the  original  invasion  of  the  bone  tissue 
is  less  focal  and  more  diffused — the  epiphysis  becomes 
more  pale  and  later  yellow  in  certaliu  portions  which  de- 
generate (Fig.  2994). 

Microscoijie  examination  of  the  contents  of  the  degen- 
erated spots  shows  a  typical  tuberculosis. 

The  tubercles  are  found  in  a  dense  plasma  composed  of 
a  great  quantity  of  amorphous  matter,  fatty  and  caica- 


FiG.  2993.— Separation  of  the  Head  of  the  Femur  at  the  Epiphyseal 
Line. 

reous  granules,  and  leucocytes.  Outside  of  this  one  sees 
enlarged  bone  spaces,  atrophy  of  the  trabecula?,  fatty- 
degenerated  bone  cells,  becoming  embryonic  tissue  as 
one  nears  the  seat  of  disease.  In  short,  the  changes  are 
those  which  we  have  seen  accompanying  long-continued 
hyperseraia  in  bone,  and  which  constitute  rarefying 
ostitis. 

\Yith  regard  to  the  ultimate  infection  of  the  joint  from 
the  epiphyseal  focus,  the  process  is  easil_y  understood. 
The  seat  of  the  disease  is  ordinarily  not  far  from  the 
cartilage  when  it  is  beginning,  as  we  have  seen;  it  ex- 
cites no  joint  inflammation,  but  when  it  reaches  a  certain 
stage,  even  before  it  breaks  into  the  joint,  inflammatory 
reaction  in  the  joint  begins.  This  is  perfectly  well  es- 
tablished in  one  of  Lannelongue's  early  autopsies:  in  a 
case  of  early  hip  disease,  a  focus  the  size  of  a  pea  was 
found  in  the  epiphysis,  2  mm.  from  the  cartilage;  it  was 
caseous  and  did  not  in  any  way  communicate  with  the 
joint,  yet  although  there  was  no  effusion  the  capsule  was 
thickened,  the  synovial  membrane  in  parts  thickened  and 
fungous,  and  the  round  ligament  already  vascular  and 
fungous.  The  cartilage  iu  certain  parts  was  thinner  and 
losing  its  clasticit}'.  One  other  of  his  autopsies  and  the  r 
early  resections  of  Volkmann  show  the  same  point,  even 
more  advanced  joint  changes  being  found  than  Lanne- 
longue's autopsies  showed,  viz..  increased  synovial  fluid,  \ 
swelling  of  jieriarticular  structures,  and  thick  and  red  ' 
synovial  membrane. 

"  "Tlie  danger  to  the  joint  begins  with  the  softening  of 
the  cheesy  masses  "  (Volkmann).  When  once  the  pus  has 
broken  through  the  softened  and  degenerated  cartilage 
and  has  reached  the  synovial  membrane,  apundent  syno- 
vitis is  at  once  started  up  whicli  speedily  assiumes  a  fun- 
gous and  destructive  character,  and  a  "  panarlhrilis"  has 
begun.  Thickening  of  the  capsule,  infiltration  of  the  ■ 
periarticular  tissues,  and  thickening  of  the  ends  of  the 
bones  follow  quickly,  and  abscess  formation  and  all  the 
other  complications  ai'e  ready  to  follow.  It  matters  lit- 
tle now  whether  the  process  began  in  the  synovial  iiieiii 
brane  or  the  bone;  this  stage  being  the  same  in  its  clin 
ical  appearances  and  its  capability  for  evil.  Any  amount 
of  destruction  is  of  course  easily  possible — erosion  of  the 
articidar  surfaces,  spontaneous  subluxations  and  luxa- 
tions of  the  joints,  cold  abscesses  of  any  extent  reacliinir 
the  surface  and  continuing  to  discharge  by  many  sinuses; 
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:and.  worst  of  all,  from  the  local  disease  comes  the  dis- 
semiuation  of  geueral  tuberculosis,  or  tuberculous  menin- 
gitis, or  phthisis. 

Sometimes,  however,  the  focus  is  so  situated  that  the 
line  of  least  resistance  takes  it  to  another  part  of  the  bone 
surtace  away  from  the  joint;  Volkmann  showed  clearly 
that  this  was  no  very  unconunon  occurrence.  As  it 
reaches  the  [jeriosteum  the  latter  thickens  and  intiames. 
and,  finally  softening,  allows  tlie  pus  from  the  original 
focus  to  pass  into  the  periarticular  structures,  there  to 
form  au  abscess  which  must  be  evacuated  externally  or 
break. 

There  are  certain  variations  of  the  above  condition. 
Arburcsant  tuljcrciilni/t:  ni/noritis  in  which  the  synovial 
memlirane  is  covered  with  branching  tags  consisting  of 
vascular  tissue  containing  tubercles.  S/jlitan/  tuberculous 
nodules  of  the  s_ynovial  membrane,  mentioned  by  Cheyne, 
Krause,  Konig,  and  Riedel.  Tubei'culosis  may  be  shown 
■by  vice  bodUs.  Hydrops  articulorum  tuberculosis  is  the 
name  given  by  Konig  to  a  condition  of  chronic  effusion, 
said  to  l)e  primarily  synovial,  in  which  at  first  there  is  no 
marked  thickening  of  the  synovial  membrane,  while  later 
it  may  present  all  the  characteristics  of  a  tvjiical  tuber- 
culous synovitis.  Generol  luilitiry  tuberculosis  of  bone 
may  occur  in  connection  with  general  miliary  tubercu- 
losis. 

The  generalization  of  tuberculosis  from  a  diseased  joint 
in  the  hunnian  subject  is  a  process  unfortunately  of  such 
<;ommon  occurrence  that  it  can  be  passed  over  very 
briefly,  and  it  shows  even  more  clearly  than  experimental 
inoculatiiin  the  relationship  of  tuberculosis  and  this  cla.ss 
of  joint  diseases.  A  few  figures  ma}'  show  the  great  lia- 
bility of  this.  Billroth  found  that  fifty-four  per  cent,  of 
patients  dying  with  this  form  of  joint  disease  die  of 
acute  miliary  tuberculosis;  Jaffe,  that  fifty-three  per 
cent,  of  the  deaths  are  from  geueral  tuberculous  infection. 
Grosch's  extensive  statistics  show  tliat  in  hip  disease 
tuberculosis  is,  in  spite  of  antiseptic  precautions,  the 
■commonest  cause  of  death.  Nor  does  the  removal  of  the 
diseased  joint  seem  to  diminish  this  liability  very  much. 
Konig  did  117  resections  for  this  class  of  joint  disease, 
and  of  25  deaths  he  found  18  due  to  general  tuberculosis, 
and  9  more  ]iatients  hopelessly  tuberculous;  and  he  has 
called  attention  to  the  danger  of  "operative  tuberculous 
infection,"  when,  b_v  opening  the  lymphatic  and  blood 
channels  in  an  operation  wliich  at  the  same  time  stirs 
up  the  focus  of  disease,  tuberculous  material  is  carried 
over  the  br)dy  and  geueral  tuberculosis  results. 

Caumont  found  no  preventive  effect  in  resection,  for  in 
twenty-six  cases  of  hip  disease,  treated  expectantlj',  one- 


fk':^ 


.\iisoess  of  the  Epiphysis. 


fifth  died  of  generalized  tuberculosis,  while  twelve  others 
■were  resected  and  one- third  died  of  the  same  cause. 

The  frequency  with  which  different  joints  are  affected 
•can  be  learned  only  Ijy  the  consideration  of  large  groups 


of  cases.  Schuller  gives  the  following  table  from  439 
cases  of  Sociu  aud  his  own  :  Knee,  35.8;  hip,  15.9;  elbow, 
13.7;  tarsus,  11,8;  foot,  9.6;  hand,  0.2;  shoulder,  4.1  per 
cent.,  etc, 

Billroth  and  Menzel  in  1,996  cases  found  the  distribu- 
tiou as  follows:  Vertebral  coluum,  35.2;  knee,  11.9;  head 
bones,  10,2;   hip,   9.4;   sternum,  clavicle, 
ribs,  9.2;  ankle  and  foot,  7.5  per  cent. 

Gibuey,  in  614  cases,  mostly  in  children, 
fouud  209  cases  of  spinal  disease ;  271  cases 
of  hip  disease;  103  cases  of  knee  disease; 
31  cases  of  ankle  disease. 

At  the  New  York  Orthopedic  Dispen- 
sary, dealing  also  almost  who"" 
with  cbildreu,  from  1884  to  1886  i 
elusive,  there  were 
observed  :  2,644 
cases  of  chronic 
joint  disease  of  this 
ty  lie,  in  which  thei'e 
were  1,178  cases  of 
hip  disease;  1,024 
of  vertebral  dis- 
eases 83  of  ankle 
disease:  319  of 
knee-joint  disease; 
7  of  wrist  disease; 
11  of  elbow  dis- 
ease; 11  of  shoul- 
der-joint disease; 
11  of  multiple  joint 
disease. 

At  the  Children's 
Hospital,  Boston,  in 

the  years  1890-1898  inclusive,  there  were  treated  in  the 
wards  aud  out-patient  department  3,018  cases  of  chronic 
tuberculous  joint  disease.  The  distribution  was  as  fol- 
lows; Hip,  1,284:  vertebra?,  1.169;  knee,  380:  ankle, 
119;  elbow,  28;  shoulder,  14;  phalanges,  10;  wrist,  10; 
sacro-iliac,  4. 

Age.  Tuberculous  joint  disease  is  ]ire-eminently  a 
disease  of  childhood.  It  is  rareh',  if  ever,  congenital, 
and  under  oue  year  it  is  not  common.  Of  Gibuey 's  860 
cases,  already  alluded  to,  84.5  per  cent,  of  all  cases  oc- 
curred before  fourteen.  Of  619  cases  of  hip  disease  tabu- 
lated by  Wright,  there  were : 

Under   6  years 40  cases. 


Ankylosis  of  li;p. 


From  6  to  10  veal's  . 
10  to  15 
15  to  ai 
a)  to  25 
25  to  30 
30  to  35 
35  to  40 
40  to  50 
54  to  — 


110 
129 
06 


Total 418  cases. 

Two  years  and  under 28  cases. 

From  2  to   5  years 02 

5  to  111     ••     81      •• 

"     10tol4     "     30      •• 

Total 201      '• 

Jlr.  Bryant  has  tabulated  360  cases  as  follows: 

Under   4  years 120  cases. 

From   5  to  10  years 97 

■■     11  to  20     "    * 86      " 

"     21  to  30     '•    27      •• 

•■     31  to  40     ••     13      ■■ 

Above  40  yeare U      " 


Total. 


:jOO 


Taking  Mr.  "W^'iglifs  and  Mr.  Bryant's  cases,  and  add- 
ing 365  others  reported  by  Dr.  Sayre,  we  have  1,344  ca.ses 
of'hip  disease,  of  which  liOOO  occiirred  under  fifteen  years 
of  age.  This  is  perfectly  natural,  for  the  tuberculous  dis- 
eases affect  tbegrowingepiphysis  or  the  epiphyseal  juuc- 
tion  during  the  period  of  activity,  and  tuberculosis  of  all 
sorts  is  common  in  childhood. 
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The  recoras  of  the  New  York  Orthopedic  Dispensary 
show  the  liability  at  iliffereut  ages  in  the  cases  of  joint 
diseases  of  the  leg  treated  for  the  years  1884-188b: 


Under 
3. 

3-5. 

5-10. 

10-15. 

15-20. 

Over  20. 

Hip 

115 
43 

12 

316 
69 

18 

509 
94 

at 

140 
28 
18 

47 

73 

51 

Knee       

Ankle 

170 

403 

027 

186 

121 

The  liability  of  the  aged  to  tuberculous  joint  disease 
must  however,  not  be  overlooked.  The  fact  that  jieople 
over  sixty  are  more  of  ten  "  scrofulous  "  than  people  be- 
tween thirty  and  fifty,  was  noted  by  Sir  James  Paget. 
The  patients  may  be  seventy-live  or  ninety,  and  cases  of 
hip  disease  present  the  same  pathological  appearances 
here  as  in  young  children.  Tlie  course  of  the  disease  is 
naturally  more  rapid  and  destructive  than  in  the  young. 
Iiifei-t'iouK  Osteoiiiyelitis.— Infectious  osteomyelitis  some- 
time's  affects  the  epiphyses  of  the  long  bones,  and  in  that 
way  secondarily  infects  the  joints.  It  begins  in  the  bone 
marrow  or  the  periosteum.  The  marniw  becomes  hyper- 
remic,  the  periosteum  inliltrated  and  tliickened ;  then  in 
both  are  seen  beginning  foci  of  jius,  and  sometimes  hem- 
orrliases  in  thei'i-  tissue;  soon  pus  formation  obscures 
every"thing,  and  the  bone  fairly  melts  away ;  large  col- 
lections of  pus  may  form  between  bone  and  periosteum. 
Ordinarily  this  affects  the  shafts  of  bones,  but  soinetimes 
the  epiphysis,  and  secondarily  the  joint,  become  infected 
when  tlie'foci  of  disease  are  near  the  joint;  like  the  tuber- 
culous foci,  they  tend  to  infect  it. 

Of  bacteria  the  staphylococcus  and  streptococcus  are 
most  commonly  seen,  although  pneumonia,  typhoid,  and 
colon  bacilli  have  been  found.  There  are  eases  in  which 
infection  occurs,  but  absoi'iition  takes  place  before  the 
occurrence  of  suppuration ;  thrombosis  of  the  veins  of  the 
bone  marrow  or  metastatic  abscesses  may  occur.  If  the 
eiiiphyseal  cartilages  are  attacked,  especially  in  young 
children,  separation  of  the  epiphyses  may  take  place. 
The  clinical  symptoms  are  those  of  a  severe  constitu- 
tional disturbance  attended  by  high  fever,  chills,  severe 
pain,  and  rajiid  exhaustion,  'if  the  joints  are  involved 
there  may  result  ankylosis,  subluxations,  and  distortions. 

It  is  probable  that  many,  if  not  most  of  the  cases  de- 
scribed as  the  "  Acute  Arthritis  of  Infants  "  belong  path- 
ologically in  this  dlvistion.     Of  71  cases  of  this  condition 


Fi(i.  2'J9B.-Arute  Arthritis  ot  Uii>  Knee. 

analyzed  by  Townsend,  20  were  less  than  four  weeks 
old,  10  were  less  than  eight  weeks,  and  6  were  in  their 
thinl  month  (Fig.  •^llilti). 

Tiiiiiiir.i  wliicli  allcct  the  ends  of  the  bone  maj'  involve 
and  ini]iair  the  joints.     'I'licy  include  those  of  connective- 


tissue  type,  fibrous,  mucoid,  cartilaginous,  osseous,  sar- 
coma, osteo-sarcoma,  carcinoma,  angioma,  ha-matoma, 
echinococcus  cyst,  and  aneurism.  Exostoses,  when  they 
occur,  impede  'the  motion  of  the  joints;  chondromata are 
also  seen.  My.xomata  and  lipomata  are  rare.  Joint  sar- 
comata affect  chiefly  young  subjects  from  fifteen  to 
twenty  or  twenty-five  "years  of  age.  The  joints  com- 
monly affected  are  the  knee,  the  shoulder,  and  the  wrist. 

Ili  JIiscELi.ANEOUS.— Certain  constitutional  affec- 
tions are  attended  by  joint  manifestations.  The  princi- 
pal ones  are  as  follows : 

(n)  Syphilis. 

(h)  Arthritis  deformans. 

(c)  Rheumatism. 

{(T)  Gout. 

(()  Acute  infectious  diseases. 

(/')  GouorrlKca. 

(y)  Pathological  conditions  of  the  nervous  system. 

(//)  Hiemopliilia,  scurvy,  etc. 

(0  Functional  affections  of  the  joints. 

\j)  Inflammation  of  bursa^ 

(a)  Syphilis. — Joint  inflammations  in  syphilis  occur  at 
three  stages  of  the  disease;  (1)  in  the  early  secondary 
stage;  (2)  in  the  tertiary  stage ;  (8)  in  hereditary  syphilis. 
Each  of  these  forms  must  be  mentioned  separately. 

(1)  Coincident  Avith  the  early  general  manifestation  of 
the  disease  there  is  occasionally,  though  not  commonly, 
noted  a  simple  serous  synovitis.  This  condition  may  pass 
on  to  a  chronic  hydrops. 

(2)  In  the  tertiary  stage  a  chronic  serous  synovitis  may 
be  iiresent,  accompanied  by  capsular  thickening  and  a 
tendency  to  contraction  and  fibrous  ankylosis.  This 
may  be  due  to  the  development  of  gummata  in  the  iieri- 
syn'ovial  tissues,  with  chronic  hyperplastic  synovitis,  and 
later,  cartilage  destruction.  And  secondly,  the  develop- 
ment of  gummata  in  the  bone  and  a  secondary  affection 
of  the  joint. 

(3)  Hereditary  syphilis  is  more  often  attended  by  bone- 
complications  than"  are  the  other  forms.  Chronic  seious 
synovitis,  sometimes  due  to  bone  lesions,  occurs.  The 
type  described  by  Cliitton  occurs  in  children  from  eight. 
t"o  fifteen  as  a  symmetrical  swelling  of  the  knees  accom- 
panied by  considerable  thickening  but  little  effusion. 

The  osteochondritis  of  Parrot  is  the  most  characteristic 
manifestation  of  hereditary  syphilis.  Thickening  of  the- 
cartilage  of  the  epiphysis  occurs  with  irregularity  in  the 
zone  of  ossification;  s'eparation  of  the  epiphysis  may  oc- 
cur as  the  result  of  this  as  well  as  of  chronic  synovitis, 
soinetimes  purulent.  This  condition  may  be  found  in 
dead-born  syphilitic  children.  The  clinical  manifesta- 
tions are  thickening  of  the  bone  with  tenderness  and 
lameness.  The  condition  is  sometimes  spoken  of  as  the- 
"syphilitic  pseudo-paralysis"  of  infants.  Late  hered- 
ita'ry  syphilis  may  show  a  tliickened  and  deformed  joint 
the 'result  of  a  similar  epiphyseal  affection  spoken  of 
sometimes  as  "  false  tumor  albus."  Here  whatever  joint 
inflammation  exists  is  secondary  and  not  characteristic. 

{h)  Arthritis  Dtformiiiis.~\  chronic  atfeetion  of  tlie- 
joiuts  occurs  in  connection  with  this  disease.  The  reader 
is  referred  to  the  article  on  Arthritis  Deformans. 

(c)  /?/»'Hmrt^;'«»i.— The  affections  of  the  joints  are  either 
monarticular  or  jiolyarticular.  The  condition  occurs  in 
youths  and  in  middle-aged  people;  it  is  intreiiuent  in  in- 
'fancy  but  it  may  occur.  In  infants  scurvy  closely  simu- 
lates'rheumatisi'n.  The  synovial  membrane  of  the  joints 
in  rheumatism  is  chiefly  attacked,  it  secretes  much  fluid, 
and  there  is  enlargement  of  the  presynovial  tufts  giving 
rise  to  a  swelling  o'f  the  joint  without  necessarily  the  pres- 
ence of  much  effusion.  The  capsule  becomes  thickened 
and  the  cartila,ge  is  likely  to  remain  intact,  although  it 
may  show  signs  of  chronic  inflammation.  The  whole 
tendency  is  toward  connective-tissue  formation.  The 
clinical  "symptoms  are  pain,  enlarged  joint,  swelling,  and 
stiffness.'  Antirheumatic  treatment  has  a  beneficial  effect 
on  the  condition. 

(f/)  (j!„i,t.—The.  joint  affection  in  this  disease  usually 
begins  as  an  acute  attack  and  is  followed  by  a  chrome 
inflammatory  process  increased  by  constant  exacerbations. 
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The  joint  affection  is  dependent  upon  the  constitutional 
disease.  The  sj'novial  membrane  presents  tirst  tlie  ap- 
jiearance  of  acute  intlanimation,  later  that  of  permanent 
thickening :  the  cartilage  also  shows  this  tendenc_y,  and 
in  the  cajisule  of  the  joint  and  periarticular  structures 
there  appear  localized  deposits  of  urate-of-soda  crystals, 
"tophi."  There  is  little  tendency  to  suppuration.  The 
commonest  seat  is  the  metatarsophalangeal  joint  of  the 
great  toe,  then  the  hands,  knee,  and  elbow.  The  affected 
joints  are  enlarged,  reddened,  stiff,  and  painful. 

(f)  Joint  Complications  in  Acute  Infections  Disensen. — 
The  acute  infectious  diseases  in  which  joint  complica- 
tions occur  are  as  follows:  measles,  scarlet  fever,  small- 
po.x,  typhus  fever,  t3'phoid  fever,  cerebro-spiual  men- 
ingitis, pneumonia,  dysentery,  diphtheria,  erysipelas, 
epulemic  parotitis,  pertussis,  puerperal  fever,  "pyoeniia, 
septiea-mia,  after  the  use  of  catheters  and  sounds,  and 
possibl}'  in  malaria. 

The  lesions  are  now  almost  univer.sall_y  attributed  to 
the  presence  in  the  joints  of  micro-organisms  of  infec- 
tious character.  Micro-organisms  are  found  in  the  dis- 
eased joints.  It  seems  as  if  the  question  of  whether  the 
synovitis  were  to  be  a  mild  serous  one.  or  a  violent  de- 
structive purulent  form,  was  determined  by  the  kind  of 
micro-organism  that  reaches  tlie  joint,  rather  than  by 
the  especial  infectious  disease  which  may  be  present.  In 
serous  effusions  one  tinds  the  organisms  which  character- 
ize tlie  especial  disease  present,  and  in  greater  or  less 
number  different  forms  of  pyogenic  cocci;  whereas  in 
purulent  and  phlegmonous  processes  one  tinds  exclusive- 
ly such  organisms  as  staphylococcus  and  streptococcus 
pyogenes  in  enormous  numbers.  It  is  suggested  that  the 
synovitis  of  rlieuiuatism  is  of  the  same  character,  btit  no 
evidence  in  support  of  the  theory  has  been  adduced. 
The  affection  may  be  serous  or  pundent,  mikl  or  severe. 
It  must  be  mentioned  that  certain  cases  of  joint  tubercu- 
losis seem  to  have  their  origin  after  the  acute  exanthe- 
mata. 

(/)  Oonorrlma . — Inflammation  of  the  joints  may  occur 
in  the  later  stages  of  gonorrluea  and  is  conuuoner  in  men 
than  in  women.  The  condition  may  be  acute  or  chronic 
and  most  often  is  polyarticular.  There  may  be  effusion 
■which,  if  serou.s,  is  thick  and  may  contain  clots  of  fibrin, 
or  it  may  be  sero-purulent  or  colored  with  blood,  and  the 
gonococcus  has  been  demonstrated  in  the  joints,  altliough 
it  may  be  absent.  The  commonest  tj'pesof  inflammation 
are  arthralgia,  acute  and  chronic  synovitis,  periarticular 
inflammation,  with  joint  effusion  absent  or  sul)ordinate, 
and  teno.synovitis  about  the  joints.  Impairment  of  mo- 
tion and  ankylosis  are  liable  to  result,  and  the  all'eetion  is 
always  slow  in  progress,  resistant  to  medication,  and 
serious.  The  treatment  consists  of  rest  by  fixation, 
counter-irritation,  hot-air  baths,  and  massage.  If  the 
condition  proves  obstinate,  incision  and  irrigation  of  the 
joint  are  indicated  and  suppuration  demands  incision. 

(g)  Pathological  Conditions  of  tlie  INervous  System. — A 
destructive  form  of  joint  disease  may  be  associated  with 
tabes  dorsalis,  syringomyelia,  acute  myelitis,  cerebral 
apoplexy,  injury  of  a  peripheral  nerve,  tumors  of  the 
cord,  crushing  of  the  cord,  progressive  muscular  atrophy, 
and  anterior  poliomyelitis.  These  affections  are  called 
Charcot's  disease,  spinal  or  neuropathic  arthropathy, 
neural  arthropathy,  etc.  (Fig.  2997).  The  condition  is 
most  often  monarticular  and  usually  attacks  adults,  al- 
though patients  as  young  as  six  years  have  been  re- 
ported. The  pathology  is  much  like  that  of  arthritis 
deformans,  only  the  destructive  process  is  more  active 
and  the  formative  one  less  so.  The  essential  character 
of  the  condition  is  the  rapid  melting  awaj'  of  cartilage 
and  bones.  Swelling,  effu.sion,  disability,  and  sometimes 
pain  are  the  first  symptoms;  spontaneous  arrest  may 
oceur.  ankylosis  rarelj'  results,  and  the  joint  may  be 
disorganized  to  the  point  of  luxation.  Excision  in  some 
eases  alTnrds  relief,  but  the  treatment  must  be  expectant 
and  protective. 

(/()  IliTinopMUa  and  Other  Conditions. — Iloemophilia  is 
at  times  characterized  by  characteristic  joint  lesions  clini- 
cally resembling  tuberculosis  in  their  general  appearance. 


After  rejieated  acute  attacks  of  hemorrhage  into  the  joint, 
chronic  changes  are  likely  to  ensue,  which  consist  of  syno- 
vial proliferation,  degeneration  of  cartilage,  and  erosion. 


FKi.  2997.— Charcot's  Disease.    (Welgel.) 

of  the  ends  of  the  bones  in  severe  cases  with  a  prolifer- 
ation at  their  edges  not  unlike  arthritis  deformans. 

Pain,  swelling,  and  muscidar  spasm  are  the  clinical 
manifestations. 

The  treatment  consists  of  protection  and  fixation  dur- 
ing the  acute  stages. 

Scurvy.  —In  .scurvy  the  joint  condition  simulates  closely 
epiphysitis  and  rheumatism,  especiall}-  in  young  chil- 
dren. There  is  thickening  of  bone  due  to  subperioste-i.l 
hemorrhage,  and  the  condition  responds  readily  to  anti- 
scorbutic treatment. 

Puluionary  Hypertrophic  Osteo-arthropathies  represent 
a  condition  which  ismanifestedby  clubbing  of  the  fingers- 
and  !iy  stiffen<-d,  thickened  shafts  of  bones.  The  spine 
is  bent  forward  in  kyphosis.  The  relation  to  acromegaly 
and  osteomalacia  is  not  clear.  The  joints  are  swollen  and 
painful,  and  there  may  be  synovitis  and  periostitis. 

{«')  Functional  Affections  of  the  Joints. — Under  the- 
names  of  hysterical  joints,  joint  neurosis,  neuromimcsis, 
etc.,  is  described  a  condition  characterized  by  pain  ami 
often  disaliility  for  which  no  objective  cause  can  be  found 
in  the  joint.  The  affection  resembles  in  many  of  its  as- 
pects organic  joint  disease,  but  it  has  no  pathological 
liasis.  It  affects  most  often  young  women,  and  some- 
times children,  and  simulates  at  times  rather  closely  in  its- 
symptoms  the  symptoms  accompanying  real  disease  of 
tiie  same  joint. 

The  diagnosis  has  to  be  made  with  nuich  care.  The 
muscular  spasm  varies,  and  is  jiartly  voluntary,  atrophy 
is  less,  joint  effusion  is  not  present,  and  the  diagnosis  has 
to  be  based  on  a  lack  of  correspondence  between  the 
severe  subjective  symptoms — pain,  tenderness,  sensitive- 
ness— and  the  absence  of  evidence  of  organic  changes — in- 
flammatory destruction  of  bone,  characteristic  distortion, 


265. 


Joints. 
Joints. 


KEFERE^X•E  HANDBOOK   OF  THE  MEDICAL  SCIENCES: 


etc.  There  is  a  lack  of  harmony  between  the  symptoms 
]ircseuted  and  those  found  at  any  one  stage  of  the  usual 
juint   alffctions.     The   limp   is  greater  than  would   be 


a 


Fifi,  2998.— Hip  Disease.  Process  e.vtendinK  from  primar.v  focus  in 
acetabuluui  alonfj  round  ligament,  a.  Head  of  femur  covered  with 
elevated  cartila)?e;  h,  necli.     (Nichols.) 


found  witli  tlie  amount  of  unconscious  active  motion  at 
the  joint.  The  pain  and  tenderness  are  more  severe  than  is 
\isual  at  an  early  stage  of  the  affection,  unless  uncommonly 
rapid,  and  accompanied  by  marked  swelling  of  the  joiut. 

There  may  be  some  periarticidar  swelling  and  occa- 
sional redness.  These  are,  however,  usually  slight,  and 
due  to  vasomotor  disturbances  rather  than 
to  true  inflanunatiou.  Tliere  is  but  little 
or  no  muscular  atrophy  in  functional 
affection  of  the  joint;  this  condition  being 
always  present  in  tr\ie  chronic  diseases 
of  the  joint.  There  is  no  diminished  mus- 
cular cond-action  to  faradic  irritation,  as 
is  the  rule  in  organic  disease  of  the  joint. 
The  jiuin,  when  present,  is  not  so  se\'ere 
at  night  as  in  the  acute  stages  of  tiue 
joint  affection. 

Tlie  treatment  consists  in  insisting  on 
the  progressively  increasing  use  of  the  leg 
after  the  dia.gnosis  has  been  made.  Meas^ 
ures  to  stimulate  the  local  circulation  are 
of  use. 

(j)  InflrimnuttionufBuriuT. — The  inflammation  of  burs* 
from  wounds,  bruises,  or  constitutional  causes  may  lead 
to  the  secondary  intlammation  of  the  joints  with  "which 
they  happen  to  connect.  For  example,  the  laige  bursa 
lietwcen  the  neck  of  the  glenoid  process  and  the  subscap- 
ular muscle  is  ordinaiily  in  connection  with  the  shoulder- 
joint,  as  is  the  case  more  rarely  with  the  bursa  under  the 
<leltoi(l.  The  bui-sahrnealli  the  triceps  tendon  is  oftenest 
a  prolongation  of  tlie  elbow  synovial  membrane.  The 
bursa  under  the  psoas  and  iliaeiis  tendon  frequently  com- 
municates with  the  hip-joint,  and  the  bursa  in  the  pop- 
liteal space  often  eomnuinieates  Willi  the  knee-joint. 
These  are  the  common  jiatlis  of  communication,  but  as  a 
matter  of  fact  joint  disease  is  rarely  caused  in  this  way. 

Li|ioniata  may  occur  in  the  joints  beneath  the  svnovial 
nieiiibranes,  often  causing  chronic  synovitis.  The  joints 
may  be  inflamed  secondarily  to  periarticular  abscess. 
Oi'owing_ pains  of  children  may  give  .symjitoins  referred 
to  the  joints.     Other  conditions  causing  impairment  of 


joints  are  cicatrices  after  burns,  wasting  of  muscles  and 
1'  -^ments  in  infantile  paralysis,  muscular  contractions 
causing  malpositions,  and  fractures  involving  the  joints. 

DiSE.\SES  OF  THE  H1P-.101XT. — I.  lubtrculoxis  Ostiti.1 
(hip  disease,  morbus  coxarius.  morbus  coxa?,  coxalgia, 
coxitis,  chronic  ostitis  of  hip,  coxotuberculosis,  etc.)  is  a 
chronic  tuberculous  ostitis  of  the  epiphysis  of  the  head  of 
the  femur  or  of  the  acetabulum  (Fig.  2998).  When  the 
acetabulum  is  affected  jirimarily  or  sec(mdarih',  enlarge- 
ment of  the  cavity  ujiward  occurs,  because  as  the  pelvic 
muscles  contract  tlicy  crowd  the  head  of  the  femur 
against  the  upper  and  back  part  of  the  acetabulum. 
This  cau.ses  shortening  of  the  limb  and  the  trochanter 
rises  above  Nelaton's  line.  In  the  same  way,  the  head  of 
the  femur  becoming  softened  and  destroyed,  as  a  result  fo 
the  persistent  muscular  spasm,  the  liml5  may  be  short- 
ened; a  second  cause  of  shortening  is  to  be  found  in  the 
retarded  growth  of  tlie  limb.  True  dislocation  of  the  hip 
in  ordinary  tulicrculous  ostitis  rarely  occurs.  The  same 
is  true  of  epiphyseal  separation,  allliough  subluxation  is 
seen  at  times, — especiallj'  when  traction  has  not  been 
used.  Fracture  of  the  atrophied  and  degenerated  neck  or 
shaft  of  the  fcnuir  may  rarely  occur.  In  the  typical  case 
there  is  seen  a  thickened,  reddened  synovial  membrane, 
with  the  cartilage  hanging  or  eroded,  giving  a  worm-eaten 
apjiearance.  The  epiphyseal  portion  has  disappeared 
wholly  or  in  part,  and  a  ragged,  softened  end  of  bone  ar- 
ticulates with  an  acelabulum  covered  with  fungous  gran- 
ulations in  part  or  wholl_v  replacing  cartilage.  The  whole 
epiphysis  may  form  one  sequestrum,  although  this  is  not 
common,  and  perforation  of  the  floor  of  the  acetabulum 
maj'  take  ]ilace,  resulting  in  suppuration  inside  the  pelvis, 
with  tlie  formation  of  an  abscess.  Abscess  will,  as  well, 
appear  externally,  if  the  disease  extends  into  the  periartic- 
ular tissues  or  it  a  separate  focus  forms  outside  the  joint 
and  spreads  to  surrounding  soft  parts.  A  natural  cure 
of  hip  disease  may  occur  by  absorption  or  calcification  of 
the  diseased  focvis  at  an  "early  or  late  stage,  or  by  the 
purulent  degeneration  of  such  tissue,  discharging  and 
evacuating  "externally.  Ankylosis,  shortening  of  the 
limb,  and  much  impairment  of  the  general  health  are  the 
natural  results  of  these  conditions  (Fig.  2999). 

The  beginning  of  the  affection  is  usually  gradual.     The 


Fig.  3nfl9.— Head  of  Femur  Erodeil,  Partly   Destroyed,  Partly  Disli>  . 
cared.    Fibrous  ankylosis,     n.  Head  of  femur;  '/*,  eroded  bead  of 
femur;  c,  ankylosis;  cU  acetabulum.    tXicbols.) 


child  will  be  noticed  to  limji  at  times.  This  lameness  iu- 
ci'eases,  and  it  will  he  found  that  the  patient  is  inclined 
to  strike  the  ball  of  the  foot  rather  than  the  heel  in  walk- 
ing ;  although  the  heel  can  be  jnit  down  to  the  floor,  yet 
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iustiuctively  tlie  kuee  is  slightly  beut  aud  the  lieel  ■■vsed 
when  the  weiglit  of  the  truuk  falls  on  the  liip.  There  is 
a  certain  amount  of  stiffness  of  gait  apparent  in  the  morn- 
ing when  the  patient 
first  gets  out  of  bed, 
and  after  sitting  for  a 
while:  this  passes  away 
after  the  patient  has 
walked  or  played  about. 
The  symptoms  may  at 
first  be  unaccomjianied 
by  pain,  but  later  there 
is  an  occasional  com- 
plaint of  pain  in  the 
knee.  If  the  child  be 
inspected  it  will  be  seen 
that,  although  able  to 
run  about  and  play 
freely,  there  is  a  notice- 
able limp,  and  in  stand- 
ing the  knee  of  the  af- 
fected side  is  usually 
fle-\eil  slightly,  the  pel- 
vis being  tipped,  the 
tliigli  sligbth"  abducted 
(Fig.  3000):  "the  tilting 
of  the  pelvis  and  abduc- 
tion of  the  thigh  may 
be  so  slight  that  it  is 
scarcely  noticeable,  ex- 
cept by  the  deviation 
from  the  median  line  of 
the  fold  between  the 
two  buttocks.  In  giiis 
the  vulva  on  the  affected 
side  will  be  seen  to  be 
lower  than  on  the  other 
side. 

Litiqiiiifj.  The  symp- 
toms graduall)'  increas- 
ing, viz.,  limp  in  gait, 
stiffness,  and  slight  pain, 
the  patient  may  find 
ditficulty  in  walking, 
and  complain  of  rheu- 
matism or  "growing 
pains,"  which  will  pass  away  under  friction  or  donie.stic 
remedies  and  rest,  again  ajijieariug  at  irregular  intervals. 
The  limb  at  this  time  will  be  found  somewhat  smaller 
in  the  circumference  of  the  thigh  than  the  other:  there 
will  be  marked  limitation  of  the  usual  free  motion  at  the 
hip-Joint,  the  pelvis  moving  on  motion  of  the  thigh,  or 
moving  on  motion  of  the  thigh  beyond  a  limited  arc. 

Pdin.  As  the  affection  progresses,  pain  in  the  knee 
and  sensitiveness  to  jarring  the  limb  may  become  a 
prominent  symptom — the  pain  being  almost  invariably 
located  by  the  patient  in  the  Unee.  The  adductor  mus- 
cles of  the  thigh  will  be  found 
near  the  symphysis  pubis  to  be 
prominent"  and  "  contracted,  and 
frequently  there  is  a  thickening  , 
of  the  tensor  vaginjv  femoris  n<j- 
ticeable  on  palpation,  as  well  as 
an  apparent  broadening  of  the 
trochanter  of  the  femur.  An  un- 
conscious protection  of  the  joint 
will  be  noticed  in  the  movement 
of  the  patient— the  foot  of  the 
well  limb  will  be  placed  under 
the  lower  part  of  the  leg  when  it 
is  to  be   suddenly   lifted   by   the 

patient,  as  from  the  tloor  to  "the  bed.  or  from  the  bed  to 
the  floor,  or  in  moving  from  one  side  of  the  bed  to  the 
other.  In  walking,  the  patient  instinctively  avoids  rest- 
ing weight  upon  the  limb,  except  for  as  short  a  time  aud 
with  as  little  jar  as  is  jiossible,  the  thigh  being  slightly 
fle.xcd,  the  knee  being  bent,  and  the  heel  raised  so  that 
the  shock  upon  the  acetaliulum  from  pressure  of  the  head 


Fig.    3000.  —  Position     Assumed 
Standing,    the    Right    Lee    beinj; 
Slightly  Abducted. 


of  the  femur,  when  the  weight  of  the  body  is  thrown 
upon  the  limb,  may  be  bioken  at  the  knee-  aud  ankle- 
joints,  which  serve  as  springs.  This  attitude  of  the 
limb — flexion  of  the  thigh — becomes  habitual  aud  char- 
acteristic :  to  it  are  added,  in  tlie  earlier  and  aeuter  stages, 
abduction  and  outward  rotation  of  the  limb. 

It  should  be  always  borne  in  mind  that  tenderness 
or  sensitiveness  at  or  about  the  j<iint  may  be  absent,  and 
the  absence  of  these  symptoms  iloes  not  indicate  the 
absence  of  well-pronounced  disease.  The  joint  may 
be  firmly  held  by  muscular  spasm,  allowing  restricted 
motion  on  manipiilation,  while  sen.sitiveness  may  be 
abseut. 

A  sensitive  cimdition  of  the  joint,  however,  may  super- 
vene. 

Xir/ht  Crux.  Atthisstage  of  theaffcction  tliesymptoni 
of  "night  dies"  often  ajipears.  They  occur  in  the  eai'lj- 
part  of  the  night,  usually',  and  nia\'  become  an  exceed- 
ingl\'  annoying  symptom.  After  the  iiatient  is  asleep, 
anil  entirely  unconscious  to  all  appearance,  sleep  will  be 
interrupted  by  a  loud  cr_y  as  if  of  severe  pain,  followed 
by  moaning  or  crying  for  a  few  seconds;  the  patient 
being  unconscious  or  only  half-conscious  of  the  cause  of 
the  pain.  These  do  not  occur  wheu  the  patient  is  entirely 
awake,  and  are  caused  by  the  spasmodic  twitching  of  the 
muscles  abnormally  irritable  fi'om  irritation  reflex  to  the 
inflammation  of  the  joint.  These  cries  may  vary  from  a 
short  moan  to  a  piercing  sliriek,  and  may  in  the  severest 
cases  be  repeated  fifteen  or  twenty  times  during  the 
night.  They  dn  not  occur  in  the  later  stages  of  the  dis- 
ease, and  ma}'  be  entirely  wanting  in  the  mildest  cases. 
They  resemble  somewhat  the  cry  in  the  "night  terrors" 
of  nervous  children,  but  differ  fioni  that  in  tliat  there  is 
gi'eater  evidence  of  extreme  pain,  and  no  connection  with 
uujileasant  dreams,  apprehension,  or  flight.  From  the 
testimony  of  patients  old  enough  to  exiilain  symptoms, 
the  pain  is  reported  to  be  extremely  sharp  and  severe, 
suddenly  interrupting  sleep  and  awakening  the  patient, 
aud  leaving  an  ill-defined  sense  of  an  aching  in  the  thigh 
and  hip. 

The  sensitiveness  of  the  joint  may  become  great,  and 
an  acute  stage  supervene  during  which  the  slightest 
movement  of  the  patient,  or  jar  of  the  bed  or  room, 
causes  extreme  suffering.  The  limb  is  flexed  at  the 
thigh,  everted  and  abducted  or  adducted  (Fig.  3001). 
This  stage  may  come  suddenly  and  then  gradually  pass 
away,  the  pain  diminishing  slowly  under  the  enforced 
treatment  of  rest,  but  it  may  be  prolonged  for  luonths. 
The  patient  w-ill  by  degrees  become  able  to  move  the  limb, 
or  to  steady  the  limb  with  the  sound  limb  or  with  the 
hands.  Characteristic  is  a  position  frequently  taken  by 
the  patient,  wdio  places  the  well  foot  on  the  dorsum  of 
the  foot  of  the  affected  limb,  exerting  pressure  away  from 
the  acetabulum. 

Neither  adduction  nor  abduction  of  the  diseased  limb  is 
characteristic  of  the  disease  from  the  Brst:  they  may  per- 
.sist  throughout  the  whole  affection.     Abduction  may  not 


Fig.  olKll.— Se.vere  AlKlnctinn  und  Eversion  in  a  Very  Aeule  Case. 


be  present,  and  adduction  may  not  aiqiear  until  late  in 
the  disease, 

Alropliy.  A  marked  atrophy  of  the  muscles  of  the 
thigh  and  of  the  glutsi  is  characteristic.  It  is  supposed 
to  lie  reflex  to  the  disease  of  the  joint,  and  if  the  muscles 
of  the  thigh  are  tested  for  contnictility  to  the  irritation  of 
the  faradic  cuirent,  it  will  be  found  that  the  contractility 
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is  markedly  diminished.  Tlie  upper  part  of  the  thigh 
and  the  tissues  in  the  vicinity  of  the  hip  may  become 
swollen,  particularly  the  lymjihatic  glands  of  the  groin 
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Fig.  SIKV-'.— Pn)(.'ressiou  in  a  Case  of  Severe  Double  Hip  Disease. 

and  in  the  iliac  fossa — an  fedema  of  the  periarticular  tis- 
sues taking  place,  similar  to  that  seen  in  the  knee  in  the 
so-called  "tumor  albus  "  ;  this  may  disappear  or  become 
localized  in  the  formation  of  an  abscess. 

Dutoriion  of  the  Limb. — Fle.xion  of  the  thigh  is  a  symp- 
tom which,  noticeable  even  in  the  early  stage  of  the  dis- 
ease,   may    become    marked    as 
the   disease  jirogresses.     It  was 
originally   supposed   to   be  due 
to  an  effusion  in  the  capsule  of 
'the   hip-joint,  but  it  is  .seen  to- 
gether with  adduction  and  ab- 
duction in   cases  in   which    no 
effusion  has  taken  ])lace.     It  is 
chiefly  due  to  the  muscular  con- 
traction  which   is  constant  in 
chronic  disease  of  the  joint,    /, 
and    partly  to   an    uncon-   ^^fe 
scions  effort  on  the  part  ^^^^  ., 

assume   a   /•'■-■»■—■-»"'"';>=*•:'»'■-■  J 

position  I 

most  com      ,^  / 

fortable 
for    the         V 

joint  and  *  v^ 

most    protected  \ 

from  jar.  In 
double  hip  dis- 
(•ase  tle.\ion  may 
produce  a  severe 
deforndty.  The 
attitude  of  fle.v- 
ion  and  adduc- 
tion is  charactei- 
istic  of  the  last 
stage  of  the  dis- 
ease (Fig.  3(J03). 
Ah«C(;vi.  In  a 
certain  propor- 
tionof  cascssnp- 
jiuration  takes 
place;  in  the  se- 
verer forms,  accompanied  by  much  pain  or  by  severe  pain 
for  a  long  period,  suppuration  is  the  rule.     The  site  and 


-Fle.xion    iti    Double  Hip  Disease. 
'From  a  plK>Ioprapl:.) 


course  of  the  abscesses  vary  according  to  the  seat  and 
size  of  the  original  focns  of  the  ostitis.  Abscesses  may 
be  entirely  periarticular,  if  the  initial  lesitm  of  the  epi- 
physis extend  in  a  course  outside  of  the  joint;  or  they 
may  come  fi-om  suppuration  within  the  joint;  or,  having 
been  periarticular,  they  may  later  involve  the  joint  (Fig. 
3004). 

The  invasion  of  the  abscess  is  often  unaccompanied  by 
constitutional  disturbance,  as  is  not  infrequently  the  case 
in  cold  abscesses  in  general,  and  leucocytosis  is  not  char- 
acteristic. In  ca.ses  of  hip  disease  there  is  a  slight  fever, 
but  it  docs  not  necessarily  indicate  the  presence  of  ab- 
scess. This  condition  may  not  interfere  with  a  fair  ap- 
petite and  more  or  less  satisfactory  general  health,  but  as 
a  rule  the  appetite  is  capricious. 

Abscesses  may  be  absorbed  spontaneously  or  ma.v  dis- 
charge themselves.  They  may  almost  eompletly  evacu- 
ate themselves,  and  the  residual  fluid,  following  aloua:  the 


Fig.  3004.— Hip   Abseess   with   Deep    Fluetuation   at    Anterior  and 
Upper  Part  of  TLiigli.     (Fiske  Prize  Fund.) 

course  of  the  sheaths  of  the  muscles  and  the  fascia',  re- 
al >ii(ars  later  as  a  second  abscess ;  in  some  cases  the  same 
abseess  may  even  cause  five  or  si.\  fistulous  openings. 

Prod  III  ish. — Hip  disease  is  a  self-limited  disease.  A 
natural  cure  takes  place  in  a  majority  of  cases,  but  llie 
cycle  of  inva.sion,  efflorescence,  c(mvalescence.  and  cure, 
always  consumes  a  long  period  of  time.  The  natural 
eiiiein  the  lightest  cases  leaves  a  limitation  of  motion  in 
the  hi)i.  This  is  accompanied  by  a  limii.  In  .severer 
cases  tlierc  is  jiractical  stiffness  tit  the  joint,  with  fibrous 
or  eventual  bony  ankylosis  at  the  hip-joint,  fle.xion  and 
adduction  of  the  limb,  with  shortening.  Sublu.xation  of 
the  femur  with  shortening  of  the  limb  is  a  common  result 
of  the  naturjil  cure,  and  an  arrest  of  growth  with  actual 
shortening  of  the  bone. 

The  sinuses  of  abscesses  may  close  in  time  after  the 
separation  of  sc<|uestra;  and  in  some  instances  a  large 
sequestrum,  constituting  nearly  the  whole  liciid  of  the 
femur,  has  been  spontaneously  evacuated,  giving  a  use- 
ful limb. 

Death  in  the  course  of  hip  disease  takes  place  not  in- 
freijuently  from  tuberculous  meningitis.  Death  may  also 
be  caused"  by  exhaustion  and  the  septic  involvement  or 
amyloid  degeneration  of  various  organs  (liver,  kidney, 
etc.)  secondary  to  suppuration  and  sinuses. 
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It  is  important,  in  an  examination  for  hip  disease,  to 
determine  the  amount  of  permanent  injury  whicli  the  dis- 
ease lias  already  inflicted.  The  amount  of  enlargement 
of  the  acetaljulum  and  absorjition  of  the  head  of  tlie  fe- 
mur which  has  taken  place,  may  l)e  estimated  b_v  deter- 
mining the  amount  of  sublu.xation.  If  the  patient  lie 
upon  the  well  side,  and  a  line  be  drawn  over  the  sus- 
pected hip  (the 
thigh  being  some- 
what fle.xed)  from 
the  anterior  sujicri- 
or  spine  to  the  most 
prominent  iiart  of 
the  tuberosity  of 
ischium,   it 


the 


Fig.  3005.— Deformity  in  Untreated  Double  Hip  Disease, 


should  pass  just  above  the  upper  margin  of  the  tro- 
chanter; if  the  trochanter  is  above  this  line,  it  is  an 
evidence  of  subluxation. 

In  focal  disease  of  the  hip-joint,  if  the  focus  of  osseous 
inrtanimatiou  is  situated  in  such  a  part  of  the  epipbj'sis 
of  the  femur  that,  when  extension  is  made,  it  evacuates 
itself  into  the  periarticular  tissue,  rather  than  into  the 
joint;  or  if  the  osseous  inflammation  is  not  rapid  in  its 
progress,  and  is  well  limited  l>y  a  surrounding  ossifying 
cicatricial  ostitis,  the  symptom  of  jiain  or  sensitiveness 
will  be  absent  for  a  long  time,  if  pi'csent  at  all. 

But  certain  features  are  common  to  all  these  different 
types,  viz.,  the  aspect  of  the  limb,  the  peculiai'ity  of  atti- 
tude (flexion,  abduction,  and  adduction!, 
and  the  limitation  of  motion  at  the  hip- joint. 

There  is  a  certain  amo\int  of  vai'iatiou 
in  the  degree  of  deformity  left  in  the 
natural  cure  of  hip  di.sease,  depending 
upon  the  severity  of  the  disease  anil  the 
amount  of  body  distortion.  The  flexion 
and  adduction  may  be  so  slight  as  to 
cause  only  a  little  shortening,  or  they  may 
be  snfticient  to  impair  the  usefulness  of  the 
limb.  A  most  distressing  defoi-mity  fol- 
lows the  natural  cure  of  double  hip  dis- 
ease. This  may  leave  severe  flexicju  of 
both  femora,  or  flexion  and  adduction  so 
that  the  limbs  are  crossed  (Fig.  3005). 

Diagnosis. — The  diagnosis  of  hip  disease 
is  ordinarily  not  difficult ;  in  the  earliest 
stages,  however,  errors  in  diagnosis  are 
sometimes  made,  and  great  care  is  neces- 
sary if  we  wish  to  avoid  them.  The  most 
common  error  is  the  belief  that  pain  and 
tenderness  are  necessarily  present  in  all 
cases  of  hip  disease,  and  that  tiieir  absence 
excludes  the  possibility  of  hip  disease. 
Pain  and  tenderness  are  not,  however, 
early  symptoms  in  a  majority  of  cases. 

Laiiieiiess.  A  limp  in  gait  is  an  early 
symptom,  in  fact  the  earliest  symptom. 
It  may  be  said  that  no  hip  disease  can  be  present  without 
giving  rise  to  a  limp  in  gait.  At  the  earliest  stages, 
however,  the  limping  may  be  intermittent  and  not  con- 
stant. The  same  may  be  said  of  a  limitation  of  motion 
at  the  hip-joint. 

Muscular  l^liffness.     It  should  be  borne  in  mind  that 


some  care  is  required  to  discover  slight  limitation  of 
motion  in  very  young  children,  who  are  apt  to  resist  thor- 
ough examination.  The  resistance  to  motion  due  to 
fright  is,  liowever,  always  resistance  to  any  motion  of 
the  limb;  if  by  slight  force  this  is  ovei'come.  resistance 
to  rotation  of  a  flexed  thigh,  or  to  extreme  flexion,  will 
not  be  encountered.  A  comjiarison  of  the  resistance  of 
one  leg  with  that  of  the  other  will  reveal  abnormal  re- 
.sistance.  Limitation  to  motion  at  the  hip-joint,  in  the 
early  stages,  is  recognizable  at  the  extremity  of  the  arc 
of  normal  movement.  Resistance  to  tnotiou  in  the  direc- 
tion of  abduction,  rotation,  and  hyperextension,  there- 
fore, is  an  early  test  of  importance.  Extreme  abduc- 
tion, or  abduction  combined  with  rotation  of  the  thigh 
flexed  at  right  angles  to  the  bod}-,  is  also  a  delicate  test. 

In  young  and  fright- 
ened children,  the  tests 
for  limitation  of  motion 
at  the  hip-joint  are  best 
made  with  the  child  lying 
on  the  mother's  lap,  or 
leaning  on  the  mother's 
shoidder;  but  ordinarily 
tlie  best  position  is  with 
the  patient  lying  upon  a 
hard  flat  surface. 

A  limitation  to  -flexion 
is  <letermined  by  flexion 
of  the  normal  limb  on  the 
abdomen  to  its  utmost 
limit,  and  afterward  by  a 
repetition  of  the  motion  of  the  suspected  limb.  If  the 
limb  is  then  extended  so  that  the  popliteal  space  comes 
in  contact  with  the  hard  surface  on  which  the  jiatient  lies, 
there  will  normallj'  be  no  alteration  of  the  position  of  the 
back;  if,  however,  there  is  a  diminution  of  the  normal 
extension  of  the  limb,  the  back  v^'ill  be  arched  up  as  the 
popliteal  space  is  pressed  down. 

This  limitation  to  extension  can  also  be  determined 
by  examining  the  patient  lying  upon  the  belly.  If  one 
hand  be  placed  on  the  sacrum  and  the  thighs  be  alter- 
nately raised  from  the  surface  on  which  the  patient  lies, 
a  difterence  in  tlie  amount  of  motion  at  the  hip  without 
moving  the  sacrum  can  easily  be  determineil.    The  degree 


Fig.  3006.— Method  of  Examining  Hip. 

to  which  abduction  or  adduction  is  diminished  is  cle- 
terinined  by  jilacing  one  liand  on  the  anterior  superior 
spine  of  the  ilium  on  the  sound  side,  and  with  the  other 
hand  gently  abducting  or  adducting  the  suspected  limb. 
Careful  inspection  in  the  early  stages  of  hip  disease 
will  sometimes  show  fibrillary  contracUon  of  the  muscles 
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of  the  thigh  on  suddcu  or  unexpected  movement  of  the 
limb. 

In  the  later  stages  of  hip  disease  the  joint  becomes 
practically  ankylosed,  there  being  no  motion  at  the  hip- 
joint.  This  is  due  to  muscular  spasm  and  disappears 
under  complete  aua'sthesia,  unless  a  permanent  degener- 
ation of  the  muscle  has  taken  place,  or  a  fibrous  ankylo- 
sis of  the  liip-joint  has  begun  to  be  developed. 

A  limitation  to  rotation  at  the  hip  is  not  so  readily  de- 
tected in  the  earliest  stages  of  liip  disease.  Often  the 
foot  can  be  turned  in  and  out  with  ap|.iarently  normal 
freedom;  if,  however,  the  thigh  be  flc-xed  upon  the  ab- 
domen, and  an  attempt  be  made  to  rotate  the  femur  and 
at  the  same  time  aliduet  it,  at  a  very  early  stage  unusual 
resistance  to  this  mcition  will  be  found  on  the  affected 
side  as  compai'ed  to  the  normal  side. 

In  examining  an  older  person  for  muscidar  stiffness,  the 
clothes  sho\dd  be  removed  and  the  patient  should  lie  upon 
a  hard  surface.  Attempts  to  move  the  limb  should  lie 
made  gratlually  and  gently  and  ]iersistently, — rough 
force  only  exciting  resistance  and  making  a  delicate  ex- 
amination impossible.  The  most  convenient  order  of  ex- 
ecuting these  different  movements  is,  first,  flexion,  then 
abduction  and  abducting  rotation  with  the  thigh  flexed, 
then  extension.  The  suspected  limb  should  be  held  at  the 
ankle  or  knee  (Fig.  3006). 

Attitude.  The  peculiarity  of  the  patient's  attitude  in 
standing  or  lying  in  bed — the  flexion,  abduction,  or  ad- 


FiG.  o()07.— Severe  Hip  Disease,  with  Adduction. 

duclion  of  the  limb— in  marked  ca.ses  of  liij)  disease  is 
mf'ist  Important  (Fig.  3008).  In  the  earlier  stages  this  can 
usually  lie  noticed  on  careful  watcliing,  and  the  peculiar 
cafe  t\tth  which  the  patient  moves  and  steadies  tlie  limb, 


as  compared  with  the  sound  limb,  In  getting  in  and  out 

of  bed,  is  of  diagnostic  importance.  ^Sl 

The  abduction  of  the  limb  is  usually  not  recognized  bj  ^V 

the  patient  as  aliduction,  but  the  complaint  is  made  that  '    '* 


Fi(i.  itins.— Early  Hip  Disease  of  Riglit  Leg,  showing  Abduotl.iu. 

tlie  limb  seems  longer  than  theother.  The  pelvis  is  tilted, 
which  gives  a  practical  lengthening  of  the  limb.  In  the 
same  way  the  lirnli  ajipears  shoiter  to  the  jiatient  if  ad- 
ducted.  The  tilting  of  the  pelvis  can  be  recognized  by 
di-awing  a  line  frum  the  anterior  sui)erior  spine  of  one 
side  to  that  of  the  other.  This  should  be  at  right  angles 
with  a  line  from  the  umbilicus  to  the  symphysis  pubis. 

Atrophi/.  Atro].)hy  of  the  muscles  is  an  early  symp- 
tom, and  is  determined  by  measuring  the  circumference 
of  the  thigh  and  calf. 

The  obliteration  of  the  fold  of  the  buttock  mentioned 
in  the  older  writers  is  due  to  tliis  atrophy,  but  it  is  not 
always  one  of  the  earliest  symptoms. 

The  muscular  atmpliy  of  hip-jniiit  disease  differs  from 
that  of  infantile  paralysis  in  that  it  is  not  as  great,  and 
that  the  power  of  the  muscle  is  not  lost.  The  muscular 
atrophy  is  greater,  as  a  rule,  than  that  of  simjile  disuse 
of  the  muscles. 

In  the  earliest  cases  the  atrophy  may  lie  so  slight  as  to 
escape  detection  by  the  tajie  measure. 

Pain.  The  imin  in  Avell-marknl  hip  disease  is  almost 
invariably  located  at  the  knee;  pain  located  at  the  hip  is 
exceptional. 

The  resort  to  violent  jarring  of  the  hip  is  unnecessary 
in  the  examination  of  a  patient  for  hip  disease. 

Sireltiiif/.  In  an  early  stage  of  hip  disease  there  is,  asa 
rule,  no  swelliu.a;,  tmless  the  affection  is  advancing  at  au 
unusually  rapiii  rate. 
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An  apparent  condensation  or  tliickening  of  the  deep 
and  tliesuperticial  tissues,  to  be  felt  on  palpation,  usually 
c;iu  be  found  in  hip  disease  at  a  comparatively-  early 
stage.  J-ray  examination  is 
a  help  in  the  diagnosis.  In 
the  earlier  stages  little  is  to 
lie  -c,  11,  lint  later  a  cloudiness 
:iihI  ^■li-riiiity  in  outline  may 
lie  iliKctrd.  and  this  is  fol- 
lowed by  a  disappearance  of 
part  of  the  epiphysis  as  de- 
struction progresses. 

To  recapitulate  the  symp- 
toms on  which  a  diagnosis  of 
hip  disease  is  based,  they  may 
be  summed  up  as  follows: 
(1)  Limping;  (2)  limitation  of 
motion  or  stiffness  of  the 
joint  in  certain  directions  of 
normal  motion;  (3)  pecul- 
iarity of  attitude  or  distor- 
tion of  the  limb ;  (4)  mus- 
cular atro]5hy ;  (.5)  pain  or 
sensitiveness;  (6)  thickening 
about  the  trochanter;  (7) 
appearances  shown  in  the 
racliograph. 

Differeiiiial  Diagnosis. — A 
list  of  the  diseases  which  have 
been  mistaken  for  hip  disease 
would  be  a  long  one.  Sar- 
coma of  the  hip  may  at  first 
be  mistaken  for  hip  disease. 

A  differential  diagnosis  be- 
tween synovitis  of  the  hip- 
joint  and  chronic  epiphyseal 
ostitis  is  not  possible  at  an 
early  stage  in  tlie  disease,  and 
is  not  necessary,  as  the  treat- 
ment is  the  same,  though  the 
prognosis  of  chronic  syno- 
vitis may  be  somewhat  bet- 
ter. 

Periarticular  disease,  which 
has  not  yet  attacked 
the  joint  or  the  epi- 
physes of  the  joint, 
is  recognized  by  the 
fact  that  the  inflammation  invading  certain 
groups  of  muscles  causes  a  limitation  to  mo- 
tion greater  in  one  direction  than  in  another, 
while  the  limitation  to  motion  in  disease  of  the 
joint  is  equal  in  all  directions  of  normal  motion 
of  the  joint. 

Under  the  head  of  jieriarticular  disease  may 
be  included  inflammation  of  burssp,  or  of  lym- 
phatic glands,  or 
Jtsoas  abscess,  or 
psoas  muscular 
spasm  from  Pott's 
disease.  This  latter 
disease  is  not  infre- 
quently mistaken  for 
hip  disease.  A  care- 
ful e.xaminatiou  of 
the  muscular  spasm 
aids  the  diagnosis. 
The  bursa  under  the 
iliopsoas  muscle  may 
become  inflamed  and 
the  seat  of  abscess- 
formation.  It  may 
be  primary,  or  sec- 
ondary to  disease  of 
t;lielnp-joint.  (Lund, 
in  Bostiiit  Mtrl.  find 
Surg.  Journal,  1902.) 
The     diagnosis     be- 


FiG.  3009.— Fle.xion  in  Hip  Dis- 
ease.   (From  a  phoiogrraph.) 


Kui.  30iU.— Sppcimeu  of  Coxa  \'ara ;  no  clinical  bislory. 


tween  true  and  neuromimetic  affections  of  the  hip  is 
at  times  difficult.  In  a  functional  (hysterical)  trouble 
there  are  a  predominance  of  subjective  symptoms  of  pain, 
sensitiveness,  etc.,  and  an  absence  or  relative  insignifi- 
cance of  the  ob- 
jective symptoms 
of  muscular  atro- 
phy, characteris- 
tic attitude,  and 
distortion.  The 
stiffness  on  pas.s- 
ive  motion  of  the 
hip  is  much  great- 
er than  would  be 
usual  in  an  early 
stage  of  hip  dis- 
ease, and  out  of 
proportion  to  the 
amount  of  uncon- 
scious active  vol- 
imtary  luotion. 

It  has  been  sup- 
posed that  an  an- 
esthetic wotild  be 
an  aid  in  the  diag- 
nosis of  hysterical 
coxalgia,  but  this 
is  not  the  case, 
and  the  latter  can 
ordinarily  be  rec- 
ognized without 
difficulty. 

A  traumatic 
separation  of  the 
epiphysis  of  the 
femur  at  the  hip 
needs  here  scarce- 
ly more  than  men- 
tion, it  is  a  rare 
accident  o  c  c  u  r- 
ring  only  before 
puberty. 

Separation  of  the  epiphysis  from  the'  diaphysis  may 
occur  in  severe  hip  disease  as  well  as  in  actite  osteo- 
myelitis of  the  neck  of  the  femur. 
It  would  be  recognized  by  the  fact 
that  the  trochanter  has  assumed  a 
much  higher  position  on  the  af- 
fected side  than  on  the  normal,  and 
the  .i-ray  would  establish  the  diag- 
nosis. 

Congenital  dislocation  of  the  hip- 
joint  need  not  be  mistaken  for  hip- 
disease,  as  the  clinical  history  of 
the  former  is  one  of  continued  iimp 
since  the  child  commenced  to  walk, 
while  in  hip  disease  the  limping  is 
not  congenital.  There  are  also  no 
symptoms  of  muscular  stiffness  or 
limitation  of  motion  of  the  hip  in 
congenital  dislocation.  There  are 
however,  at  times  cases  in  which 
acute  sprains  occur  in  such  dislocat- 
ed hips  and  during  this  condition 
hip  disease  might  be  simulated. 

Co.ra  Vara,  which 
is  a  bending  of  the 
neck  of  the  femur, 
is,  in  many  cases. 
accompanied  by 
symptoms  of  joint 
ii-ritation.  There  are 
shortening,  elevation 
of  the  trochanter 
above  Nelaton's  line, 
and  pain,  liut  the 
o  n  1  y  characteristic 
liuaitatiou  of  motioft 


li(i.  aulL— Coxa  Vara. 
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is  in  the  direction  of  abduction.  The  s-ray  should  clear 
up  the  diagnosis. 

Impaeted  Fracture  of  the  neck  of  the  femur  occurs  in 
children,  and  in  its  acute  stage  resembles  hip  disease 
soraewliat.  Tlie  signs  are  the  s;ime  as  tliose  of  coxa  vara 
after  the  irritation  has  passed,  and  an  .f-ray  e.xaniination 
would  establish  the  condition  at  any  time. 

Arthritis  Deformans  oi  the  hip  may  occur  in  children 
iind  resembles"  hip  disease  so  closely  that  no  established 


■f®*^:^ 


Fig.  3012.— Tumor  Albus.    Acute  Case  of  Marked  Severity. 

rules  for  the  differential  diagnosis  have  been  formulated. 
The  a'-ray  would  be  the  chief  reliance.  The  early  symp- 
toms resemble  hip  disease  closely,  and  only  when  it  has 
become  evident  that  a  chronic  inflammatory  process  is 
persisting  with  little  or  no  destructive  tendency,  should 
the  condition  be  seriously  suspected.  It  is  apparently 
com])aratively  uncommon. 

Infantile  Paralysiii  of  the  muscles  about  the  liip  is  ac- 
companied in  some  cares  by  symptoms  of  joint  irritation 
which  are  at  first 
haul  to  dilTerenti- 
ate  from  those  of 
tru('  hip  disease. 

Acute  InfcrtiouH 
Osteomyelitis  in 
the  neighbiirhniid 
of  the  hip  is  a  con 
dition      occurring 
at  times  and  sim- 
\ilatiug    very    se- 
vere   liip  disease. 
Abscess     forms 
raiii<liy    and    the 
])resence  of    pyo- 
genic    organisms 
in  the  pus  is  sus- 
picious,   as    they 
do   not  as  a  rule 
occur  in  tubercu- 
lous abscess.     The  rapi<lly  destructive  character  of  the 
process,  in  connection  with  the  results  of  a   pathological 
and  bacteriological  examination,  wotdd  suggest  its  [ires- 
enee.     The  j--rav  should  lie  of  value. 


II.  Synmitis  of  the  Hip-joint.— Serous  synovitis  of  the 
hip-joint  is  not  uncommon.  In  a  majority  of  cases,  its 
existence    must  be   inferred  rather  than  demonstrated. 


Fig.  3013.— Radioprrapti  of  sauie  (as.-  as  Fijj.  3013.  sboOTng  Indistinctr 
nesti  of  Lower  End  of  Femur,  where  Focus  of  Disease  is  Situated. 

It  is  not  uncommon  to  see  cases  with  the  usual  symp- 
toms of  hip  disease  at  an  early  stage,  viz.,  limping  gait, 
muscular  atrophy,  stiffness,  restriction  of  motion  at  the 
joint,  peculiar  tind  characteristic  attitude,  and  slight 
pain  persisting  perhaps  for  weeks,  yet  in  which  complete 
recovery  takes  place  in  a  few  weeks  or  months.  In  a 
case  of"  this  sort  death  occurred  from  intercurrent  dis- 
ease six  months  later,  ami  the  remains  of  a  synovitis,  in 
the  form  of  thickening  and  congestion  of  a  part  of  the 
synovial  membrane,  were  found. 

The  course  of  acute,  subacute,  or  chronic  synovitis  of 
the  hip-joint  (if  limited  to  the  synovial  membrane  and  not 


^_ 


FIG.  30U.— Tuherculnus  Knee  in  Adult.  General 
syn"\i;ii  tiilien-iilt'sis.  Lnr^re  irreffular  area  of  tu- 
tien-ul'iiis  .snftenirif;  in  epipliyseal  end  of  femur. 
I  xteiHiiiii.'  ml"  joint  alon^  crucial  ligaments,  a, 
Tulierculou.s  focus,     (\icliols.) 


extending  to  the  cartilage  or  boue)  is  not  so  protracted  as 
that  of  epiphvseal  ostitis. 

Synovitis  o't  the  hip-joint  from  traumatism  may  occur 
in  sprains  and  contusions ;  the  extent  and  course  of  such 
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synovitis  depend  upon  tiie  nature  and  amount  of  the  in- 
jury. In  patients  with  a  predisposition  to  tuberculosis, 
such  injuries  may  ])rnduce  tuberculous  disease. 

III.  Arthritis befartiia us oi  thehip-joint  (senile coxitis, 
mahun  co.xji;,  malum  senile,  etc.),  occurs  chiefly  in  adults, 
hut  in  children  at  times.     It  may  be  limited  to  the  hip  or 


Fig.  301.5. — Tumor  AUius.    Appearance  of  dry  bones. 


it  may  occur  in  connection  with  disease  of  the  other  joints. 
Hypertrophic  changes  such  as  enlargement,  tliickening, 
and  increase  in  density,  occur  in  the  head  of  the  femur, 
or  the  changes  may  be  atrophic.  The  synovial  mem- 
brane shows  the  characteristic  appearances.  The  symp- 
toms are  pain,  painful  movement,  especially  in  hyper- 
e.xtension  and  rotation,  a  limp,  and  stiffness  of  the  joint, 
and  there  may  be  a  creakingof  the  joint  on  manipulation. 
There  are  atrophj'  of  the  mu.scles  and,  later,  muscular 
fixation,  with  perhaps  resulting  deformity,  until  tinally 
in  severer  cases  the  joint  becomes  stiff  in  a  normal  posi- 
tion or  perhaps  adducted  or  flexed.  The  condition  does 
not  go  on  to  suppuration.  The  differential  diagnosis 
from  hip  disease  is  aided  by  the  ;r-ray.  Hip  disease  is  as 
a  rule  more  acute,  especially  in  adults,  more  rapidly  pro- 
gressive, than  arthritis  deformans.  In  children  a  differ- 
ential diagnosis  is  difficult. 

Diseases  of  the  Knee-joint. — Of  the  common  chronic 
affections  which  are  found  in  the  knee-joint,  tumor  albiis, 
or  tuberculous  ostitis.is  the  most  impor- 
tant (Figs.  3012  and  3013).     This  is  also 
known  as  tuberculosis  of  the  knee-joint, 
scrofulous    disease   of    the   knee,   and 
chronic  purulent  or  fungous  synovitis 
of  the  knee.    This  condition  begins  mo-st 
often  as  an  inflammation  of  the  epiphy- 
sis (Fig.  3014);  usually  either  the  tibial 
or  the  femoral  epiphysis  is  first  affect- 
ed ;  occasionally  the  primary  focus  is  in 
the  patella  or  in  the  head  of  the  fibula. 
In  severe  cases  a  destructive,  fungous, 
or  purulent  synovitis  generally  devel- 
ops, and  it  may  end  in  complete  de- 
struction of  the  joint,  or  in  arrest  and  re- 
covery by  absorption  and  cicatrization 
(Fig.  3015).     The  disease  begins  insidi- 
ously with  stiffness  and  limp  in  gait. 
The  liead  of  the  tibia  or  the  condyles  of 
the    femur    become   enlarged    or    the 
whole  joint  may  be  attacked  with  swell- 
ing, pain,  and  effusion  into  the  joint ;  there  is  usually  ele- 
vation of  surface  temperature ;  and,  later,  flexion  or  sub- 
luxation of  the  limb  at  the  knee  occurs  as  the  result  of 
long-continued   muscular  spasm.     If  the  condition  per- 
Voi„  v.— 18 


sists  for  any  length  of  time  enlargement  of  the  bone  is 
characteristic.  The  swelling  is  that  of  bone  and  peri- 
articular tissue  and  not  altogether  due  to  fluid  in  the  joint. 
If  this  condition  of  the  joint  develops  and  there  is 
much  fluid  the  patella  floats.  There  are  tenderness  on 
pressure  about  the  joint  and  atrophy  of  the  thigh  and  calf 

muscles.  Shortening 
is  not  usually  present 
until  late  in  the  dis- 
ease and  there  is  usu- 
ally lengthening 
caused .  by  the  over- 
growth in  all  direc- 
tions of  the  tibial  and 
femoral  epiphyses 
due  to  the  inflanmia- 
torj-  hj'pera'mia. 
Actual  pain  may  be 
absent,  but  is  usually 
present  in  acute  cases 
and  ma_v  be  .severe. 
Muscular  fixation. is 
less  prominent  than 
in  hip  disease  and  in 
the  early  stages  may 
be  absent.  Lameness 
is  always  present. 
The  distortions  which 
occur  are  due  to  the 
greater  power  of  the 
flexor  muscles  of  the 
thigh  as  compared 
with  the  exten.sors 
(Fig.  3016).  The  limb 
in  severe  and  untreated  cases  is  most  often  gradually 
flexed  from  the  first,  and  unless  treated  flexion  may  reach 
a  right  angle.  Accompanying  severe  flexion  and  sub- 
luxation is  external  rotation  of  the  tibia  or  the  femur 
resulting  from  long-continued  muscular  spasm.  Some- 
times an  abscess  develops  in  the  joint  and  it  may  spread 
to  the  periarticular  structures;  in  which  case  it  is  ac- 
companied by  acute  symptoms. 

Chronic  Synoritis.- — Chronic  sj'novitis  may  occur  in  the 
knee-joint  and  is  of  the  usual  type.  It  is  usually  the  re- 
sult of  the  acute  or  subacute  forms  or  may  be  due  to 
exposure,  wet,  or  cold,  or  follow  an  injury  or  sprain.  It 
may  be  due  to  dislocation  of  the  semilunar  cartilages, 
to  loose  bodies,  to  elongated  sj'novial  fringes,  and  to  the 
constitutional  affections  mentioned  above. 

One  form  of  the  affection  is  Intennittevi  Hydrops. 
which  is  an  affection  witho\it  discoverable  anatomical 
basis,  and  without  proof  of  infection;  it  gives  rise  to  a 
simple  non-inflammatory  serous  effusion  in  the  joints,  oc- 


FiG.  3016.— Subluxation  In  Tumor  Albus. 

curs  at  regular  periods  without  any  apparent  reason,  and 
is  associated  iu  some  instances  with  what  are  usually 
classed  as  functional  nervous  disorders.  The  disease  seems 
to  be  a  functional,  as  opposed  to  an  organic,  trouble.   Vari- 
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cms  ilrugs  arp  advised,  some  of  wliicli  have  at  times  been 
sucressful ;  chanse  nf  air  and  summndings  may  also  be 
of  use.      lint  it"  ail  these  measures  fail,  it  is  best  to  resort 

to  exploratory  in- 
eision  of  the  joint 
and  washing  out 
or  drainage 
(BracUettandC'ot- 

t()n.    Jtnxtlllt     Mtl/i' 

ciil    (lull    Surgirnl 
Join-  nal,     vol.  . 
cxlv..  No.  18,  Oc- 
tober 31st,  1901). 

In  chronic  sj'- 
novitis  swelling  is 
marked  and  the 
p  a  tell  a  floats. 
Tenderness  is  not 
marked  except  in 
acute  cases,  but 
it  may  be  present 
on  the  inner  side 
of  the  patella, 
t'hronie  synovitis 
of  the  kiieejoint 
may  remain  inde- 
tinitely  in  a  sub- 
ac  u  t  e  condition, 
with  "a  slight 
amount  of  effu- 
sion accompanied 
by  thickening  of 
the  synovial  mem- 
brane, or  a  large 
a  m  o  u  n  t  of  sei  - 
ous  effusion  may 
take  place  with 
slight  inflamma- 
tory sym])loms. 
Chronic  synovitis 
of  the  knee  cau- 
n(it  always  be  dif- 
ferentiated fro  m 
chronic  tumor  al- 
bus  beginning  as 
an  epiphysitis. 
Hydrops  Arlioili  differs  little  from  the  ordinary  type 
of  synovitis.  The  chief  symptom  is  effusion,  which 
gradually  develops  and  which  disappears  slowly,  or 
which  remains  for  a  long  time  imchanged.  In  old  and 
resistant  cases  of  the  ordinary  type  an  explorator)-  incis- 
ion is  advisable. 

Pcrinrtieidar  Disease  at  the  knee  is  distinguished  bj' 
the  different  location  of  the  swelling,  the  absence  of 
effusion  in  the  joint,  and  the  fact  that  the  characteristic 
limitiitiou  of  motions  is  not  present.  Bursitis  is  a  com- 
mon ty]ie  of  the  affection. 

Bursitis  of  the  prepatellar  btirsa  (housemaid's  knee)  oc- 
curs as  a  Hucniating  swelling  anterior  to  the  patella; 
there  is  no  fluctuation  in  the  joint  and  flexion  is  slightly 
limited  (Pig.  3018).  Suppiu'ation  occurs  in  both  the 
acute  and  the  chronic  cases  in  a  certain  proportion  of 
cases.  In  chronic  cases  the  bursa  must  be  removed.  In 
ordinary  cases  rest  on  a  splint  is  sufficient. 

The  deep  preliliial  bursa  may  be  affected,  especially 
in  children.  Tlie  symptoms  are  apparent  enlargement  of 
the  tubercle  of  the  tibia,  local  swelling  and  tenderness, 
and  limitation  of  full  extension  of  the  knee.  The  treat- 
ment is  as  described  above.  Bursitis  in  the  hamstring 
region  may  occur. 

Arthritis  Jhfoniuins. — The  pathological  appearances 
have  already  been  described.  They  are  found  more 
characteristically  developed  in  the  knee  than  in  any 
other  joint.  The  disease  idways  ilevelops  gradually  in 
jiersons  of  middle  life  or  older.  Occasionally  it  is  seen 
in  children.  Effusion  is  not  the  ride,  though  it  may  ex- 
ceptionally occur.  Eidargement  of  the  joint  is  almost 
constant.     Tlie   symptoms  are  rarely   acute,    the   most 


Fig.  :^l.tl7.- Tumor  Albus  of  the  Knee. 


marked  being  a  limping  in  gait,  a  sense  of  stiffness,  es- 
pecially after  sitting  for  some  time,  limited  motion,  and 
eventuallj'  an  irregular  enlargement  in  the  contour  of 
the  joint.  The  pain  when  jn-esent  is  usually  caused  by 
motion  or  jar;  it  is  absent  when  the  joint  is  at  rest. 

The  disease  is  chronic,  yet  subject  to  acute  exacerba- 
tions. It  may  produce  ccmiplete  disabilit3-  from  con- 
traction of  the  limb,  which  is  often  strongly  flexed. 

The  affection  of  the  knee  which  occiu's  in  tabes  dorssilis 
clinicallj-  differs  from  chronic  rheumatic  arthritis  but  lit- 
tle, except  that  the  disease  is  often  much  more  destruc- 
tive, causing  complete  disability  with  disorganization  of 
the  joint. 

Dishtnitinii  of  tilt'  Siiiiiliiiiiir  Cartilages  (Hay's  internal 
derangement). — The  afl'ection  is  traumatic  in  origin,  and 
consists  in  the  tearing  loose  of  the  internal  or  external 
semilunar  cartilage  frimi  its  tibial  attachment.  The  inter- 
nal one  is  the  one  most  frequently  displaced.  A  sudden 
twist  on  slight  flexion  or  a  wrench  is  the  accident  which 
most  often  causes  this  condition.  The  symptoms  are  ef- 
fusion and  tenderness  over  the  cartilage,  and  there  may 
be  protrusion  of  one  of  the  cartilages.  The  general  his- 
tory of  the  accident  is  that  the  \vg  was  caught  in  flexion 
and  that  the  pain  was  severe.  Tlie  treatment  consists  in 
reduction  of  the  dislocation  (which  the  jiatient  usually 
accomplishes  himself),  followed  by  rest  and  the  ordinary 
treatment  for  the  ensuing  synovitis.  Raising  the  inner 
border  of  the  sole  of  the  shoe  is  often  serviceable. 

The  synovitis  having  been  thoroughly  cured,  the  pa- 
tient is  allowed  to  walk  and  to  resume  the  use  of  the  leg. 
If  the  dislocation  recurs  it  is  generally  advisable  to  re- 
move the  loosened  part  of  the  cartilage  by  incision  of  tlie 
joint. 

Dislocation  of  tlie  Putelht  may  occur  spontaneously  or 
in  consequence  of  some  slight  twist  of  the  leg.     It  usu- 


Fio.  3018.— Prepatellar  Bursitis  ("Housemaid's  Knee"). 

ally  attacks  young  girls  with  lax  muscular  fibre  and  a 
feeble  development;  boys  are  exceptionally  attacked. 
Tlie    dislocation    occurs    most    often    outwardly   (Fig. 
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3019).  The  jiioiHr  treatment  is  to  extend  the  leg  fully  and 
then  trently  to  press  the  patella  back  into  place.  Massage 
and  electricity  are  indicated  in  all  cases.     Operative  treat- 


Fl...  ;;nl',l,     I'alclla  Disl.x';llL-il. 

ment  consists  in  the  removal  of  an  elliptical  piece  of  the 
front  of  the  capsule  of  the  ^oint  internal  to  the  extensor 
tendon,  and  a  stitching  together  of  the  edges  of  the  open- 
ing, thereby  tightening  the  inner  part  of  the  capsule.  In 
some  cases  the  tubercle  of  the  tibia  has  been  trans- 
planted to  cure  the  atTection. 

Syitoiial  Fringes. — In  certain  conditions  of  the  synovial 
membrane  folds  exist,  which,  if  a  laxity  of  the  ligaments 
of  the  knee  is  present,  may  be  caught  between  the  moving 
bones  forming  the  joint.  This  causes  symptoms  similar 
to  those  following  a  displaced  meniscus,  but  more  mo- 
mentary in  character. 

C'l/ntniif  the  Jirint. — Stibsynovial  cysts  may  be  formed 
about  the  knee-joint  as  about  other  joints;  they  may  en- 
large and  produce  an  unusual  appearance  in  the  shape  of 
the  joint.  In  many  instances  they  are  connected  with 
the  joint  by  a  small  ojiening.  A  common  place  for  such 
cysts  is  in  the  popliteal  space. 

It  should  be  remembered  that  a  luimber  of  bursre  are 
to  be  found  about  the  knee-joint,  and  may  become  en- 
larged. 

liujiture  of  the  qnndriceps  eJ-'tensor  feiimiis  may  occur. 

In  h(fnu>phUia  a  joint  disease  resembling  clinically  tu- 
berculosis, occurs  at  times  in  the  knee-joint.  The  symp- 
toms are  pain,  swelling,  and  limitation  of  motion.  "  The 
diagnosis  is  made  by  the  history  of  the  patient  and  the 
long  continuance  of  the  affection  without  much  change. 
The  treatment  is  protection  and  rest. 

Functional  disease  (hysterical,  neuromimetic)  of  the 
knee  is  to  be  recognized  by  the  absence  of  objective 
symptoms  and  the  prominence  of  subjective  symptoms. 

Diseases  op  the  Ankle-joint. — In  chronic  tiibercii- 
loua  disease  of  the  ankle  the  seat  of  tlie  disease  may  lie  in 
the  articular  end  of  the  tibia  or  the  astragalus  and  other 


adjacent  bones  ma_y  be  involved  secondarily  or  simulta- 
neously. There  is  usually  little  pain,  and  tenderness  is 
present  over  the  joint  capsule  in  front,  perhaps  under 
the  malleoli.  Swelling,  which  is  boggy,  uni- 
fiirm,  and  a'dematous  in  character,  a  feeling 
of  heat  over  the  joint,  and  marked  muscular 
rigidity  are  present  (Fig.  3020).  Lameness  is 
an  earl_y  symptom,  and  the  foot,  owing  to  the 
abnormal  muscular  contraction,  ma_y  be  dis- 
torted, being  in  a  position  of  ecjuinus  or  cal- 
caneus. Atrophy  of  thigh  and  calf  muscles 
occurs  and  abscess  may  form.  The  diagnosis 
is  made  from  the  symptoms  of  limp,  limitation 
of  the  motion  of  the  joint,  stitfne.ss,  swelling 
of  the  joint,  pain,  increased  surface  tem- 
perature, tenderness,  and  .j'-ray  apjjearances. 
The  other  bones  of  the  tarsus  may  be  affected 
without  involving  tlie  ankle-joint  (Pig. 
3021). 

Chronic  synoritis  of  the  ankle  may  result 
from  acute  synovitis,  perhaps  the  result  of  a 
sprain.  The  symptoms  do  not  differ  from 
those  of  chronic  .synovitis  in  general,  and,  as  a 
persistence  of  the  symptoms  for  man\'  weeks 
or  months  may  occur,  the  condition  is  some- 
times spoken  of  as  a  chronic  sjirain  in  which 
disability  of  the  foot  results.  In  such  cases 
any  static  disaliility  of  the  foot  is  to  be  re- 
medied. The  ankle  is  to  be  supported  as  the 
occasion  demands.  The  mobility  of  the  foot 
is  promoted  by  massage  and  manipulation, 
and  the  circulatiou  may  be  restored  by  hot- 
air  baths  and  douches. 

Fiinctiuniil  (iffirtioiis  following  sprains  and 
injuries  may  occur,  esjiecially  in  hystei-ieal 
women,  and  they  are  often  difficult  to  diagnos- 
ticate, but  careful  consideration  of  the  symp- 
toms is  usually  sufficient.  In  such  cases  it 
is  necessary  to  rule  out  organic  disease,  and 
to  correct  malpositions  of  the  foot.  The 
.(■-ray  is  of  especial  use  in  the  diagnosis  of 
ankle-joint  disease. 

Diseases  OF  the  Metatarso-phalangeai. 
Articulations. — The.se  joints  are  occasion- 
ally attacked  as  a  result  of  injury.     In  arthritis  defor- 
mans they  may  also  be  attacked.      Intlammation  of  the 


Fig.  3030.— Aukle-jolnt  Disease  at  an  Early  Stage. 

metatarso-plialangeal  articulation  of  the  great  toe  takes 
jdace  as  a  result  of  the  distortion  of  the  toe  called  "  hal- 
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lux  valgus,"  or  in-toe.  the  result  of  imperfect  shoeing, 
and  also  secondarily  to  the  alfection  commonly  known 
as  bunion.  An  ankylosis  of  this  joint  occurs  in  adoles- 
cents, being  probably  a  sequela  to  a  long-continued  sub- 


Fi(i,  oiL'l.— TuljtTLUluus  Pisfase  of  the  Aukk- ;  Advanced  Stage. 

acute  inflammation.  Nothing  esjiecial  need  be  said  of 
inflammations  of  the  phalangeal  articulation,  except  that 
they  are  not  common. 

Diseases  ok  the  Shoulder-Joint.  —  Chronic  Tubercu- 
lous Ostitis.  The  general  symptoms  of  ostitis  of  the 
shoulder  differ  in  no  way  from  those  in  the  usual  form  of 
this  disease  in  other  more  commonly  affected  joints;  but 
stiffness  at  the  joint  is  less  noticeable  on  account  of  mo- 
bility of  the  scapula.  The  disease  is  insidious,  extremely 
chronic,  and  decided  impairment  of  the  joint  is  certain 
to  result.  The  earliest  sign  of  this  disease  is  pain,  of  a 
dull  aching  character,  which  is  usually  aggravated  at 
night,  and  is  referred  either  to  the  joint  itself  or  to  the 
middle  of  the  arm  near  the  insertion  of  the  deltoid.  In 
many  cases  this  symptom  is  al)sent  or  vcrj'  slight,  and 
])r(ibably  in  these  the  origin  of  the  disease  is  in  the  s_y- 
uovial  meml)rane.  About  this  time  the  patient  is  noticed 
to  use  the  arm  much  less,  and  upon  examination  a  cer- 
tain amount  of  stiffness  is  found,  A  slight  increase  of 
surface  temperature  may  be  detected,  but  the  thickness  of 
the  coverings  of  the  shoulder- joint  renders  this  uncertain. 
The  deltoid  and  scapular  muscles  early  show  signs  of 
atrophy,  even  at  this  stage.  There  will  usually  be  found 
a  tenderness,  frequently  localized  over  a  small  area,  and 
it  is  often  a  prominent  symptom,  especially  in  epiphyseal 
disease.  The  patient  instinctively  holds  the  arm  at'rest, 
and  any  attempt  at  passive  motion  pi'ovokes  muscular 
spasm,  and,  if  this  attempt  is  persisted  in,  the  humerus 
and  sca|)ula  are  seen  to  move  together. 

Eai'ly  in  the  disease  a  change  in  contour  of  the  joint 
becomes  apparent,  and  is  due  to  enlargement  of  the  head 
of  ibi-  luMuerus  as  well  as  to  muscuTar  atrophy.  This 
enlargement  may  not  be  symmetrical,  perhaijs  liiore  oft- 
en presenting  localized  swelling  representing  the  situ- 
ation of  the  disease. 

The  course  of  the  disease  is  slow  ;  the  early  symptoms, 
which  were  jierhaiis  slight,  gradually  become  more  pro- 
nounced, this  being  particularly  true  of  the  swelling  and 
stiffness.  The  anidunt  and  character  of  the  swelling  de- 
pend upon  the  course  of  the  disease.  The  stiffness  may 
increase  to  complete,  or  almost  complete,  loss  of  motion 
of  the  humerus  on  the  scapula.  The  natural  depres- 
.sions  in  front  of  and  behind  the  joint  become  either  ob- 
literated or  are  the  sites  of  jirominenees.  When  sup- 
juiralion  does  not  occur  the  symptoms  gradually  subside, 


the  swelling  disappears,  and  recovery  takes  place  after 
several  months,  leaving  a  joint  more  or  less  stiff. 

Chronic  si/nomtis  may  also  occur  in  the  shoulder-joint. 
It  has  the  characteristic  symiJtoms  and  appears  in  those 
types  already  mentioned  above,  except  that  it  is  espe- 
cially resistant  to  treatment. 

Arthritis  deformans  also  occurs  in  the  shoulder-joint, 
and  is  associated  with  the  same  characteristic  sj'inptoms 
as  are  found  in  the  other  joints,  namely,  pain,  swelling, 
and  limitation  of  motions. 

Periarthritis  of  the  shoulder  is  described  as  a  condition 
of  stiffness  following  slight  injuries.  Pain,  stiffness, 
and  atrophy  are  its  characteristics.  The  description  of 
these  not  unconnuon  cases  as  periarthritis  is  not  based 
on  jiathological  evidence.  The  terms  bursitis  and  syno- 
vitis would  proljably  cover  some  of  them. 

The  shoulder-joint  may  also  be  the  seat  of  gonorrheal 
synovitis,  Charcot's  disease,  and  synovial  cysts,  as  well  as 
of  bursitis  and  tenosynovitis. 

Diseases  op  the  Elbow-joints. — Chronic  Ttibereulmis 
Ostitis.  An  ostitis  frequently  follows  an  injury  to  the 
joint,  but  in  many  cases  it  develops  with  no  apparent 
cau.se.     It  usually  occurs  in  children. 

The  disease  may  begin  with  pain,  but  this  is  not  severe, 
and  often  is  entirely  absent.  Limitation  of  extension  of 
the  forearm  is  a  constant  and  early  sj'mptom,  motion  in 
this  direction  being  distinctly  restricted  when  flexion, 
pronation,  and  supination  are  free.  A  slight  increase 
of  surface  temperature  is  usually  found,  but  its  absence 
does  not  exclude  the  disease. 

Careful  examination  will  reveal  a  slight  amount  of 
swelling  even  at  this  stage  of  the  disease :  it  takes  the 
form  of  a  fulness  and  thickening  on  either  side  of  the 
triceps,  and,  if  we  look  at  the  elbow  from  behind,  the 
joint  appears  broader  than  normal.  As  in  other  joints, 
wasting  of  muscles  occurs,  and  in  severe  forms  of  the 
disease  it  is  very  great,  especially  on  the  forearm. 

As  the  disease  progresses  the  stiffness  increases,  mo- 
tion in  other  directions  is  restricted  and  resisted  liy  mus- 
cular spasm,  and  the  joint  is  held  at  an  angle  of  about 
140".  Starting  pains  may  lie  added  to  the  other  s_ymp- 
toms,  and  become  the  source  of  great  discomfort.  In 
severe  cases  the  whole  joint  becomes  involved  in  the 
swelling,  the  enlargement  assuming  a  fusiform  shape, 
and  displaying  a  greater  prominence  on  the  lower  radial 
side  of  the  joint.  As  the  cartilage  disappears,  and  the 
destructive  process  in  the  articular  extremities  of  the 
bone  becomes  established,  the  signs  of  abscess  may  aji- 
pear. 

Stiffness  of  the  elboia  without  active  disease  may  result 
from  fracture,  from  synovitis  with  formation  of  adhe- 
sions, or  from  chronic  arthritis  of  tuberculous  or  rheu- 
matic origin.  The  elbow-joint  may  be  the  seat  of  Char- 
cot's disease  as  well  of  arthritis  deformans  and  synovitis 
with  the  characteristic  symjitoms. 

Diseases  op  the  Whist.  —  Tuberculous  disease  of  the 
wrist  is  characterized  by  swelling,  heat,  and  stiffness. 
If  the  disease  is  advanced  deformity  will  be  added  and 
the  hand  may  be  flexed  on  the  forearm  to  1'30"-130°,  a 
fairl}'  constant  ,symptom.  There  are  atrojihy  of  the  mus- 
cles, heat,  and  limitation  of  motions.  Su])puration  is 
very  likely  to  occur,  and  the  course  of  the  disease  is  long 
and  slow. 

Arthritis  defiiruians  when  it  attacks  the  wrist  shows 
the  ordinary  symptoms  of  this  alTcction  Avhicli  are  seen 
in  the  other  joints.  The  wrist  is  frequently  flexed,  and 
the  fingers  and  hand  are  adducted. 

Si/nofitis,  and  es]}ecially  tenosynovitis,  occurs  in  the 
wrist. 

Diseases  of  the  Phalangeal  Articulations. — Ow- 
ing to  their  increased  liability  to  sprains,  blows,  etc.,  the 
phalangeal  joints  are  frequently  found  enlarged,  slightly 
deformed,  and  .stiff,  extension  being  limited. 

Arthritis  Deformans. — The  hand  is  a  very  common 
seat  of  this  affection,  the  disease  often  beginning  in 
one  or  two  joints  of  one  finger,  and  a  considerable  jieriod 
of  time  elapsing  before  others  are  attacked.  The  joints 
become  much  enlarged,  and  distortion  usually  occurs  to 
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the  ulnar  side,  this  adduction  being  chiefly  in  the  meta- 
carpophalangeal joint. 

Tlie  fingers  remain  permanently  distorted,  becoming 
flexed,  or  adducted,  orljoth;  the  second  phalanges  of  the 
fingers,  as  well  as  of  the  thumb,  arc  usually  extended, 
giving  a  characteristic  appearance  to  the  hand. 

Diseases  of  the  Stekxo-ci.avicii.ar  and  Acromio- 
CLAVicvLAii  Joints. — Enlargement  of  these  joints  some- 
times occurs  in  jiersons  accustomed  to  hard  work  with 
their  upper  extremities.  Inflammation  of  the  sterno- 
clavicular articulation,  followed  by  destructive  suppura- 
tion, is  occasionally  observed,  but  it  presents  no  unusual 
symptoms. 

"  Diseases  op  the  Temporo-maxili.ary  Articula- 
tion.— B}'  far  the  most  common  affection  is  arthritis  de- 
formans; other  diseases  are  rare. 

Tiibeiriiltni.i  (li«tase  may  occur;  it  is  usually  secondary 
to  disease  of  the  ramus  or  of  the  ear. 

Diseases  of  the  Symphysis  Pubis. — Inflammation  of 
this  joint  has  been  .described  (see  Holmes'  "System  of 
Surger}-,"  article,  "  Diseases  of  Joints  ").  A  relaxation  of 
this  joint  may  occur  in  pregnancy. 

Diseases  of  the  Sacro-coccygeal  Joint. — Inflam- 
mation of  this  articulation  has  been  mentioned  as  follow- 
ing injury. 

Treatment  of  Chronic  Joint  Diseases  in  General. 

In  cases  influenced  by  constitutional  states  constitu- 
tional treatment  is  manifestly  indicated,  and  the  reader 
is  referred  to  the  articles  on  Tiibeirulosis,  Rheumatism, 
Gout,  etc.,  for  details  of  appropriate  medication.  It  is 
self-evident  that  the  better  the  patient's  health  is,  the 
better  are  his  chances  for  recovery,  even  in  affections 
comparatively  localized.  In  tuberculous  joint  afl'ections 
the  benefit  of  fresh  air  and  exercise  is  particularly  to  be 
borne  in  mind. 

The  general  methods  for  suigical  and  local  treatment 
of  chronic  diseases  of  joints  may  be  enumerated  as  fol- 
lows: (1)  local  applications  (counter-irritation,  cauteriza- 
tion, inunctions,  frictions,  massage,  douches,  hot-air 
baths,  subcutaneous  injections) ;  (3)  compression;  (3)  fix- 
ation; (4)  protection  from  jar;  (.^)  distraction  (extension). 
In  addition  to  these  the  operative  measures  (aspiration, 
incision,  excision,  and  amputation)  are  needed  at  times. 

Local  Applications. — The  benefit  to  be  derived  from 
local  applications  comes  chiefly  from  an  alteration  in  the 
circulation  of  the  jiarts  and  a  relief  of  a  condition  of  con- 
gestion, if  such  exist.  Blisters,  counter-irritation,  and 
cauterization  play  less  of  a  part  in  modern  therapeutics 
than  formerly,  but  in  certain  cases  they  appear  to  aftord 
relief.  The  application,  however,  of  heat  and  cold  is  of 
undoubted  benefit  in  some  cases. 

Friction  and  massage,  in  certain  cases,  by  improving 
the  circulation,  improve  also  the  condition  of  the  joint. 
It  is  probable  that  in  this  way  galvanism  is  beneficial. 

The  benefit  of  inimctions  is  probably  that  of  frictions 
generally;  that  is,  there  is  established  an  improvement 
in  circulation  and  with  it  a  diminution  of  congestion.  The 
application  of  moist  heat — poultices,  wet-pack — is  often 
agreeable.  And  if  there  is  inflammatory  heat  in  the  part, 
the  application  of  cold  in  some  form  (douche,  com- 
presses, ice-bags,  Leiter's  coil,  etc.)  will  be  found  ad- 
vantageous. 

Ciimprcssion. — Compression  promotes  absorption  of 
fluid  from  (edematous  tissues  or  from  the  cavity  of  a  joint. 
It  can  most  readilv  be  applied  to  the  knee  by  means  of 
rubber  bandages  or  other  elastic  compresses.  Dried  com- 
pressed sponges  bandaged  around  a  knee  and  then  wet, 
will,  by  expansion,  produce  pressure  in  cases  of  chronic 
synovitis  of  the  knee-joint  or  hydrops  articuli,  and  they 
are  occasiouall)-  used  in  this  manner.  Elastic  cloth  or 
flannel  bandages  can  be  used,  bvit  sheet  ruljber  bandages 
will  be  found  best.  In  arranging  for  compression,  it  is 
important  tliat  the  pressure  should  be  exerted  chiefly  on 
the  synovial  membrane  and  affected  tissues,  and  not  on  the 
more  prominent  healthy  jiarts  of  the  bone.  To  effect  this, 
thick  felt  pads  cut  so  as  to  fit  in  the  depression  are  some- 


times needed,  and  the  bandage  is  to  be  placed  over  the 
depressions  of  the  joint,  as  at  both  sides  of  the  patella  or 
of  the  malleoli. 

Fixation. — Fixation,  i.e.,  the  prevention  of  motion  at  a 
joint,  is  indicated  in  all  active  inflammatory  conditions  of 
a  joint.  In  subacute  conditions  of  inflammation  a  limited 
amount  of  careful  motion  is  not  injurious,  the  amount 
of  motion  varying  according  to  the  state  of  the  joint. 
Sudden,  violent,  or  jerky  motion  is,  however,  injurious. 

In  cases  of  active  synovitis  pure  and  simple,  there  is 
manifestly  greater  indication  for  fixation  than  for  protec- 
tion, the  reverse  being  true  in  epiphyseal  ostitis  in  a  sub- 
acute stage.  Passive  motion,  massage,  active  motion, 
and  forcible  motion  of  a  joint,  all  may  be  indicated  in 
stages  of  convalescence,  for  tlie  purpose  of  breaking  up 
and  stretching  adhesions,  or  to  diminish  the  thickening 
of  the  synovial  membrane.  ^lotion  being  a  normal  func- 
tion in  a  joint,  it  is  manifest  that  as  much  motion  should 
be  pennitted  as  is  compatible  witit  the  inflammatory 
state.  The  cjuestion  when  fixation  should  be  interrupted 
and  passiveor  active  mcjtion  allowed,  is  one  of  judgment 
in  each  case.  It  should,  however,  be  borne  in  mind  that 
passive  motion  begun  too  early,  or  employed  with  too 
great  force,  is  apt  to  increase  the  existing  synovitis,  and 
the  ultimate  recovery  of  the  joint  is  thereby  retarded 
rather  than  hastened.  It  should  also  be  remembered  that 
the  absence  of  pain  or  tenderness  does  not  indicate  the 
absence  of  ostitis  and  the  safety  of  unprotected  motion 
in  a  joint.  Bone  is  not  a  sensitive  structure,  and  there 
is  comparatively  little  increase  of  sensitiveness  accom- 
panying a  subacute  localized  ostitis. 

Passive  motion  is  of  more  use  in  combating  periarticu- 
lar contractions  than  in  cases  of  pure  arthritis,  and  it  is 
for  the  prevention  of  these  chiefly  that  passive  motion  is 
advisable.  But  it  is  also  true  that  motion  is  a  normal 
function  of  a  joint,  and  that  its  tissues  are  not  in  normal 
condition  unless  this  function  is  brought  into  use. 

Protection. — Protection  from  the  jar  incidental  to  loco- 
moticui  is  of  importance  in  o.stiti.^  of  the  joints  of  the  lower 
extremities,  except  in  the  latest  stage  of  convalescence; 
and  fixation,  that  is,  prevention  of  tlexion  or  extension, 
or  the  normal  motion  of  the  joint,  is  important  in  the 
acute  stages  of  synovitis.  The  importance  of  protection 
is  often  overlooked  in  the  supposition  that,  if  a  knee  or 
ankle  is  fixed  by  a  stiff  bandage,  the  patient  can  bear 
weight  upon  the  limb,  forgetting  that  in  an  ostitis  jar  to 
the  inflamed  epiphyses  is  more  injurious  even  than  mo- 
tion. The  simplest  method  of  protection  in  atfections  of 
the  lower  extremity  is  by  the  use  of  crutches,  but,  as  will 
be  seen  under  the  headings  of  individual  joints,  other 
more  convenient  means  can  be  used.  Protection  from 
jar  in  joints  of  the  upper  extremity  is  readily  eft'ected  by 
the  means  used  for  fixation. 

Distraction. — The  "distraction  "  of  the  bones  forming  a 
joint,  that  is,  the  indling  them  apart,  is  manifestly  de- 
.sirable  when  the  iufiamcd  epiphyses  are  being  crowded 
together,  either  by  jar  or  muscular  pressure.  Exagger- 
ated pressure  of  two  inflamed  bony  surfaces  of  a  joint 
upon  each  other  increases  the  danger  of  necrosis,  and  the 
extent  of  the  destructive  ostitis,  by  diminishing  through 
pressure  the  blood  supply  proper  to  the  sepiaration  of  the 
inflamed  parts,  and  the  development  of  the  formative  or 
cicatricial  ostitis,  from  which  a  cure  is  to  be  expected.  In 
certain  joints,  as  the  elbow,  sacro-iliac,  symphysis  pubis, 
distraction  is  impracticalile,  and  in  certain  others,  as  the 
slioulder,  it  is  not  ditlicult,  while  in  the  hip  it  is  of  great 
iuijiortance.  In  pure  synovitis,  where  there  is  no  danger 
of  extension  to  the  bone,  there  is  little  need  of  distraction. 

The  operative  procedures,  aspiration,  arthrectomy,  and 
arthrotomy,  will  be  considered  severally  under  the  head- 
ings of  each  joint,  where  they  are  to  be  borne  in  mind  as 
therapeutic  methods. 

The  emplovment  of  these  several  methods  varies  not 
only  in  the  different  affections  of  the  joints,  but  also  in 
the'  different  joints,  certain  methods  being  especially 
adapted  to  the  anatomical  conditions  of  certain  joints. 
The  subjects,  therefore,  will  be  separately  considered 
under  the  heads  of  the  various  joints. 
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FIG.    3033.  —  Thomas'    Hip 
Splint,  .Single.    (Ridlon. ) 


TllEATMENT   OF   IXDIVIIHAL  JOINTS. 

Hip-joint. — The  indications  in  ti'catinent  of  tnliercn- 
lous  disease  of  tlie  hi])  are  to  fuinisli,  seveially.  ti.xation, 
distraction  (e.vtension),  protection  for  tlie  benefit  of  tlie 
patient's  genei-al  condition;  to 
prevent  and  correct  deformity; 
to  allow  locomotion  as  far  as  is 
compatible  with  the  surgical 
indications,  and  to  meet  such 
complications  as  periarticular  iu- 
tlanunation,  abscess  and  seques- 
tra, as  may  arise. 

Treatment,  it  is  manifest, 
should  be  adapted  so  that  it  can 
be  continued  not  onl_y  during  the 
active  and  subacute  stages  of 
the  disease,  but  also  during  the 
convalescent  period,  and  until 
the  alfected  joint  is  able  to 
stand  the  jars  incident  to  loco- 
motion without  fear  of  recur- 
rence of  the  disease. 

Fi.vntinn. — The  means  gencr- 
all.v  used  for  fi.\ation  are;  1. 
Plaster  -  of  -  Paris  bandages,  or 
leather  and  metal  splints  applied 
to  the  hip,  pelvis,  and  thigh,  for 
ti.xation.  2.  The  Thomas  splint. 
S.  Gouttiere  de  Bonnet,  "  wire 
cuirass,"  or  some  modification 
of  it. 

Plaster  bandages  furnish  an 
imperfect  form  of  ti.xation;  ow- 
ing to  the  necessary  expansion 
and  contraction  of  the  thorax  in 
resjjiratiou  it  is  imiiossible  to  hold  the  thorax  hrnily,  and, 
owing  to  the  mobility  of  the  lumliar  spines,  the  pelvis  is 
able  to  move  within  the  bandagi',  thus  allowing  motion 
of  the  acetabulum  and  distortion  of  the  limb. 

Thomas  Splint.  The  Thimias  hip-splint,  introduced 
b_v  Mr.  Thomas,  of  Liverpool,  is  an  appliance  used  in 
England,  and  has  many  points  of  usefulness  (Fig.  3032). 
It  does  not,  however,  furnish  complete  fixation,  nor  does 
it  prevent  the  occurrence  of  subluxation,  or  countei'act  the 
sjiasmodic  nuiscular  contraction  of  the  muscles  connect- 
ing the  lower  extremity  with  the  pelvis — so  important  a 
feature  in  hip  disease. 
The  appliance,  how- 
ever, prevents  motion 
of  any  noticeable 
amount,  enables  the 
patient  to  be  lifted 
without  jarring  the 
liip,  and  prevents  flex- 
ion of  the  thigh.  In 
certain  acute  cases  the 
pain  may  be  increased 
by  the  Thomas  sjiliut, 
from  the  fact  of  the 
imperfect  fixation  fur- 
ni.shed.  The  leg  and 
thigh  are  firmly  held 
by  the  appliance,  i.e., 
by  the  flat  rod,  to  which 
they  are  bandaged. 
This  rod  extends  up 
the  trunk,  and  cannot 
be  so  firmly  fixed  to 
the  trniilv  but  that 
.some  motion  is  possi- 
ble at  its  upper  end, 
as  the  patient  turns  in 
bed  or  moves.  Motion 
of  the  upper  end  of  the 

rod  is,  of  course,  comnumicated  to  the  h)wer,  and  the 
joint  may,  in  this  way,  be  twisted  and  jarred  by  the 
long  lever  attached  to  the  thigh  (Pigs.  o023  and  3034). 


Wii-e  Cuirass.  The  Gouttit're  de  Bonnet,  or  wire  cui- 
rass, furnishes  excellent  fixation.  It  is,  however,  cum- 
bersome and  expensive,  and  has  the  defect  of  not  thor- 
oughly giving  the  benefit  which  can  be  afl'orded  by 
distraction,    in   relieving    the    increased    intra  arlicidar 


A. 


Fig.  :!n:;r..  R,  Siicoinicn  frnm  F,.\oision  ot  Hii)  Tn-nteil  hv  Efflciciit  TriK-tion 
for  ThriM' Vi'ais.  (( iponition  done  because  of  fiiilnre  in  genenil  cmiliti.Hi.) 
A,  SpiTinien  from  excision  of  hip  when  miction  liiul  not  been  eiuiiluved. 
In  severity  and  duiatiou  Uie  disease  was  similar  to  tliat  of  li. 


FIG.  3033.— The  Thotnas  Splint    Fig.  3034.— The  Thomas  Splint  Ap- 
AppUed.    Front  view.  plied.    Posterior  view. 

pressure.  A  distracting  force  can  be  added,  making  the 
appliance  of  service.  The  difficult}'  of  manufacture  and 
the  expense  of  the  apparatus  render  it  of  less  use  than 
simpler  arrangements. 

Distraction. — All  the  above  methods  of  attempted  fix- 
ation overlook  the  injiu'ious  influence  of  muscidar  spasm 

of  the  muscles  about 
the  hi]),  in  S])asmodi- 
call_y  jiirring  the  hip- 
joint,  and  in  exerting 
an  undue  jiressure  by 
crowding  the  inflamed 
epii)hysis  of  the  femur 
against  the  acebibu- 
lum.  This  reflex 
spasm  of  the  muscles 
about  a  joint  is  con- 
stant in  all  inflamed 
joints  surrounded  by 
mu.scles.  It  is  of  spe- 
cial im])orlance  in  hip 
d  i  sea  se,  front  I  lie 
strengi  h  of  the  muscles 
about  the  joint.  Such  i 
spasm  ])re\'euts  rest  of 
the  joint,  inc  reases 
the  i)ressure  on  the 
inflamed  bone,  causes 
distortion  of  the  limb 
absorption  of  the  head 
of  lite  femur,  enlarge- 
ment of  the  acetabu- 
hun,  and  subsequent 
subhixation  of  the  fe- 
mur. The  force  of  the  pressure  can  be  estimated  ifwi 
consider  the  great  strength  of  the  muscles  extcniliiiti 
from   the   i)elvis  to   the  femur.     A   sudilen   sjiiisniodie 


n. 


278 


KKFERENCE  ILVNI^BOOK  OF  THE   JIEDKAL   SCIENCES., 


Joints. 
Joints. 


contraction  of  all  these  musck-s  drives  the  head  of  tlie 
femur  against  the  acetabuhiui  with  the  force  of  a'  sharp 


Fig.  3n~ti.— Triirtiun  iii  Hip  Disea.se. 


no  attempt  at  secur- 


lilow,  and  unless  this  is  overcome, 
ing  rest  of  the  joint  is  complete. 

To  counteract  this  injurious  muscular  force,   a  pull 
upon  the  femur  away  from  the  acetabulum  is  necessary. 
This  is  often  instinctively  attempted  b}'  patients,  who 
press  the  foot  of  the  well  limb 
on  the  dorsvun  of  the  foot  of  the 
affected  side,  in  the  endeavor 
to  force   the  limb  awav  from 
the  acetabulum  (Fig.  3025). 

The  influence  of  a  distracting 
force  has  been  denied  by  some 
writers,  who  claim  tliat  it  is 
impossible  to  draw  tlie  femur 
away  from  the  acetuliulum. 
This  is  not  only  disproved  by 
clinical  experience,  in  the  relii-f 
afforded  by  a  distracting  force 
properly  applied,  but  the  dis- 
tracting effect  of  such  force  has 
been  demonstrated  liy  experi- 
ment (Bradford  and  Lovett, 
Children's  Hospital  Report, 
189.5). 

The  head  of  the  femur  is  held 
close  to  the  acetabulum  by  the 
cartilaginous  collar  (cotyloid 
ligament),  which  is  a  prolonga- 
tion of  the  acetabulum.  In  a 
healthy  hip-joint,  if  all  muscles 
are  dissected  away,  it  will  be 
t'lumd  ditlicult,  if  not  impossi- 
ble, to  pull  the  femur  from  tlie 
acetabulum,  if  the  pull  is  ex 
erted  in  the  line  of  the  trunk ; 
if,  however,  the  lindj  is  abduct- 
ed, and  a  pull  exerted  in  a  direc- 
tion not  counter  to  the  strength 
of  the  ligament,  actual  distrac- 
tion takes  place. 


In  a  fn-tus.  or  young  child,  distraction  is  easy  from  a 
diiwnwai'd  pidl  in  almost  all  diieelions,  for  the  cotyloid 
li,gament  of  a  fietus  is  not  weU  developed.  In  hip  dis- 
ease the  cartilage  becomes  softened. and  practically  ab- 
sorbed, and  therefore  cannot  offer  the  resistance  to  dis- 
traction which  is  to  be  met  in  a  healthy  joint. 

If  a  distractiug  force  be  a|iplied  with  the  limb  strongly 
acliluetcd,  the  head  of  the  tV'mur  is  brought  against  the 
lim  cif  the  acctaliulum.  Tliis  is  not  llie  case  if  the  liml> 
is  slightly  adducted,  or  if  the  acetabulum  lias  not  attained 
its  normal  adult  development.  But  iu  well-marked  hip 
disease  in  children,  witli  softening  of  the  cotyloid  liga- 
ment and  imperfectly  developed  acetabulum,  distraction 
is  as  feasible  as  at  the  niefacarpo-plialangeal  articulation 
of  tlie  foretiuger,  where  the  bones  of  the  joint  can  easil}" 
lie  separated  by  traction. 

The  effect  of  distraction  can  lie  readily  estimated  by 
any  surgeon,  if,  in  excision  of  the  liiji,  liefore  dislocating 
tlie  head  of  the  femur,  the  finger  is  placed  on  the  head  of 
the  femur  close  to  the  rim  of  the  acetabulum.  If  an  as- 
sistant pulls  upon  the  limb,  the  linger  can  be  inserted 
lietween  the  head  of  the  femur  and  the  acetabulum.  If 
the  traction  is  discontintied,  the  pressure  upon  the  linger 
will  be  found  to  be  considerable.  This  pressure  does  not, 
i>f  course,  indicate  the  pressure  due  to  muscular  force, 
whicli  is  obliterated  under  an  ana'sthetie. 

A  distracting  force  can  be  apjilied  therapeutically,  by 
means  either  of  the  well  known  weight  and  pulley 
method,  or  of  distraction  splints. 

The  former  method  of  distriK'tion  or,  as  it  is  conuiionly 
termed,  "extension,"  is  frequently  employed,  and  is  often 
of  great  assistance,  but  it  is  often  inelliciently  ajiplied. 

The  following  mistakes  are  not  uncommon: 

1 .  The  use  of  a  weight  too  small  to  counteract  the  mus- 
cular spasm  at  the  hip. 

2.  The  neglect  of  a  counter-extending  force,  or  the  use 
of  an  imperfect  one. 

3.  Imperfect  hold  upon  the  leg  and  thigh. 

4.  Improper  fixation  of  the  patient's  trunk  and  limb. 
allowin.iT  mcition  so  that  the  distraction  will  fall  upon  the 
knee  ami  not  upon  the  hi|i-joint. 

5.  The  use  of  the  pulling  force  in  such  a  direction  that 
the  force  is  not  exerted  in  the  line  of  deformit}-. 


Falielit  uu  Ward  WuK"U,  "UU  Ai  lan^'eimiil  fur  liXiilii'll  and  Trattiuu. 
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(a)  The  amount  of  weight  to  be  used  should  vary  ac- 
cording to  the  case;  the  patient's  sensation  may  be 
trusted'  in  a  measure.     In  cases  of  severe  spasm  as  niucli 

as  twenty  pounds 
will  be  found  to  be 
well  borne  in  light 
cases,  and  in  small 
children  four  or  five 
jinunds  will  be  or- 
dinarily sufficient. 

(b)  the  readiest 
counter  -  extending 
force  is  the  weight 
of  the  body  em- 
ployed by  raising 
the  foot  of  the  bed 
five  or  six  inches, 
and  causing  a  ten- 
dency of  the  body 
to  slide  in  a  direc- 
tion opposite  to  the 
extending  force.  A 
perineal  strap  or 
straps  attached  to 
a  weight  and  pul- 
ley, or  fastened  to 
the  head  of  the  bed, 
mav  be  used. 

((■)  The  best 
way  to  obtain 
the  hold  upon 
the  limb  for  an 
extending  force 
is  by  means  of 
adhesive  plaster 
applied  as  is  in- 
dicated in  the  accompanying  diagram.  It  should  be 
applied  firmly  to  the  thigii  above  the  knee,  so  as  to  se- 
cure efficient  traction  upon  the  condyles  of  the  femur. 
If  applied  to  the  leg  alone,  distraction  falls  upon  the 
knee,  and  ma}'  cause  relaxation  of  the  knee-joint.  Etfi- 
cient  plaster  should  be  used,  of  a  kind  that  will  adhere 
readily  without  being  heated.  The  plasters  should  be 
changed  every  three  or  four  weeks,  or  oftener  if  they 
cause  irritation.  They  can  readily  be  removed,  if  the 
skin  and  plasters  be  thoroughly  moistened  with  benzin. 


Fig.  3038.— Adliesive  Plaster  for  Traction. 


If  any  portion  of  the  limb  is  chafed  by  the  plaster,  it  may 
be  protected  by  means  of  a  cloth  placed  over  the  part, 
and  the  plaster  reapplied  over  the  cloth  and  the  whole 
limb;  or  if  the  chafing  is  extensive, 
the  whole  limb  can  be  covered  with 
vaseline  and  protected  by  a  smooth 
bandage,  and  the  plaster  put  on  over 
the  bandaged  limb.  This  will  re- 
quire frequent  renewal,  but  will 
answer  temporarily.  It  is  usiuilly 
the  practice  to  apply  a  bandage 
over  the  plaster,  but  this  impedes 
the  circulation,  and  increases  the 
danger  of  eczema  or  chafing.  If  a 
bandage  be  applied,  and  worn  for  a 
few  hours  after  the  plaster  is  first 
put  on,  sufficient  adhesion  of  the 
latter  will  be  secured  if  proper 
plaster  is  used. 

{(l)  If  the  patient  be  allowed  to 
roll  about  in  bed,  or  sit  up,  or  to 
hold  the  limb  flexed  at  the  knee,  it 
is  manifest  that  no  proper  distract- 
ing force  is  used.  The  patient,  if 
restless,  should  be  seciu'ed  b}'  the 
use  of  shoulder  straps  fastened  to 
the  bed,  and  by  the  use  of  sand- 
bags ;  or,  better  still,  he  may  be  re- 
strained by  means  of  the  bed  frame 
to  be  described. 

(e)  The  ill  effect  of  a  pulling  force 
not  in  the  line  of  the  deformity,  in 
acute  stages  of  hip  disease,  is  evi- 
dent ;  the  psoas  and  iliacus  muscles 
being  contracted  by  the  spasm  inci- 
dent to  the  disease,  the  thigh  is 
flexed.  If  an  attempt  is  made  to  force  the  limb 
down,  and  traction  be  made  in  the  line  of  the  axis  of 
the  body,  the  head  of  the  femur  is  crowded  upward 
to  the  anterior  edge  of  the  acetabuhun,  by  the  force  ap- 
]ilied  at  the  end  of  the  le\'er,  viz.,  the  femur,  tlie  attacli- 
ment  of  the  psoas  and  iliacus  muscles,  holding  the  limb 
flexed,  furnishing  the  fulcrum.  In  milder  stages  of  the 
disease  this  is  not  so  important  as  in  the  acuter  stages, 
but  it  is  a  mechanical  error  in  an}'  stage  to  attempt  dis- 
traction except  in  the  line  of  the  deformity  (Fig.  3029). 


FIG.  3Ceo.-Long  Trac- 
tion Splint,  SllKhtly 
Modified.  (Fiske 
Prize  Fund  Essay. ) 


Fig.  3029.— Patient  in  Bed  on  Fixation  Frame,  witli  Traction  in  Line  of  Deformity. 
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FIG.  3031. -LonR  Trai-- 
tion  Splint.  (Fiske 
Prl^e  Fund  Essay.) 


FIG.  3032.— Wind- 
lass and  Rat<"liet 
Appliance  for  Ex- 
tension. (Fiske 
Prize  Fund  Es- 
say.) 


Distraction  Splin  ts.  A  number  of  appliances  have  been 
devised  for  the  purpose  of  "distraction,"  the  principle  of 
which  is  practi- 
cally the  same, 
viz.,  perineal  re- 
sistance with  a 
pulling  force  ex- 
erted on  the  limb. 
As  in  most  appli- 
ances, however, 
the  details  of  the 
application  of 
these  principles 
are  of  so  much 
importance  that 
the  efficacy  of 
such  treatment 
will  depend  on 
the  details  (Figs. 
3030  and  3031). 

For  efficient  dis- 
traction by  means 
of  splints,  it  is  im- 
portant; (1)  That 
it  be  possible  to 
ad.iust  the  splint 
so  that  the  amount 
of  distracting 
force  can  be  regu- 
lated and  proper- 
ly applied.  (2) 
That  the  perineal 
resistance  be  ar- 
ranged so  that  great  plan  shall  not  be  caused  in  that 
way  if  elficient  force  is  applied.  (3)  That  a  proper  hold 
upon  the  limb  be  possible  for  some  time.  The  latter  has 
already  lieen  discussed  in  speaking  of  the  weight-and- 
piiUey  metliod. 

The  perineal  resistance  should  be  so  fixed  that  the 
perineal  straps  do  not  constrict  the  thigh.  The  strajis 
should  not  be  elastic  and  yielding,  giving  au  uncertain 
resistance,  and  they 
should  be  made  of 
proper  material  and 
padded,  so  that  the}- 
do  not  wrinkle  or  cut 
at  the  edges.  If  the 
perineum  be  well 
anointed  witli  vase- 
line, and  the  straps 
be  properly  made  and 
padded,  no  serious 
trouble  need  be  en- 
countered.* 

The  first  of  the  es- 
sentials  of  treat- 
ment above  raeu- 
tioned  is  easily  ac- 
complished, usually 
by  means  of  a  sliding 
rod  moving  within 
a  tube,  the  amount 
of  motion  being  con- 
trolled by  means  of 
a  key  and  ratchet,  a 
spring  securing  the 
rod  when  in  the 
proper  position. 
This  constitutes  the 
well  -  known    Davis- 


-Ov 


i  *An  e.xcellent  modifl- 
j  cation  of  the  perineal 
I  strap  to  be  used,  devised 

bv  Dr.  Brai'kett,  will  be 

fiTui 


;  found   descrlticd    in    the 

I  Boston  Medical  and  Sur- 

!  gical     Journal,     October    FIG.   3a33.  —  Long    Traction    Appliance. 

^  blh,  188T.  (Children's  Hospital  Report.) 


Taylor  extension  splint,  illustrated   in   Figs.   3033  and 
3038. 

A  traction  splint  manifestly  furnishes  certain  advan- 
tages over  the  method  of  distraction  by  weight  and  pul- 
ley, in  that  distraction  by  the  first  of  these  methods  is 
possible  while  the  patient  is  going  about. 

A  short  traction  splint  was  at  one  time  in  use.  but  it 
cannot  be  relied  on  as  efficient. 

The  distraction  splint  consists  of  a  ro<l.  A,  hollow  at 
the  lower  part  into  which  a  rod,  B.  with  teeth  cut  on  the 

edge  plays,  by  means  of 
a  key.  G.     The  md  can 
be  moved  up  and  down, 
anil  it  is  caught  and  held 
in  place  li_v  means  of  a 
spring,    /,   and    sliding 
catch.     The   lower  end 
of   II  is   furnished  with 
a  broadened  end.  bent  so 
as    to    pass     under    the 
foot,  and  through  which 
a  strap.  F,  can  be  slipped 
which     is     attached    to 
buckles  secured   to  the 
adhesive  plaster  on  tlie 
patient's    leg.      To   the 
upper  end   of   -4   is  se- 
cured an  arm.  C.  which 
passes    iu    front   of   the 
thigh,  and   to  which   a 
strap,  H,  passing  under 
t  h  e    perine- 
um,   can    be 
buckled.      A 
plate,    E.   in 
front  of    the 
thigh,    keeps 
the    splint 
]j    f  r  o  m  s  1  i  p- 
ping      back- 
ward,  and 
the    arm    D 
passes  under 
^^        I  the  thigh  and 

aV       Jj        holds  it  firm- 
ly,    and 
prevents 
the  splint 
from  slipping  forward  (Fig. 
3034). 

The  arm  C  can  be  made 
longer,  so  as  to  pass  around 
the  waist,  and  hold  a  second 
perineum  strap  passing  un- 
der the  other  buttock. 

The  splint  is  necessarily 
modified  somewhat  to  fit 
different  patients,  but  the 
above  diagram  illustrates  the 
principle. 

It    has    been    claimed    by 
some  writers  that  if  thorough 
distraction  is  employed,  fixa- 
tion   beyond    what    is    fur- 
nished by  the  distracting  appliance  is  unnecessary. 

.\lthough  this  may  be  true  theoretically,  and  practically 
many  cases  may  be  successfully  treated  without  complete 
fixation,  yet  it  cannot  be  assumed  as  a  surgical  aphorism 
that,  where  fixation  is  indicated,  it  can  be  furnished  by  a 
distracting  force. 

It  is  also  true  that  thorough  fixation  of  the  hip  is  not 
possible  without  distraction.  Etticient  fixation  can  be 
furnished  in  the  following  way,  illustrated  by  the  accom- 
panying diagrams  (Figs.  3030  and  3035). 

Protection. — By  preventing  injurious  jar  from  being 
iuHicted  upon  the  affected  joint,  the  joint  may  be  said  to 
be  "protected."  The  simplest  way  to  protect  a  joint  is 
with  the  use  of  crutches,  the  sound  limb  being  raised  by 


llUi 


Fig.  3034.— Distraction  Splint. 
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means  of  a  patten  on  the  shoe  of  that  side,  enabling  the 
affected  limb  to  swing  free  of  the  Hoor.  The  weight  of 
the  limb  exerts  a  certain  amount  of  distracting  force,  and 
it  was  at  first  supposed  that  hip  disease  could  be  treated 


Fig.  3iai.— Gas-Pipe  Fraiiif.    Cc'bildreu's  Hospital  Rfport.) 


in  this  way  alone.  Although  this  supposition  has  not 
been  justified  b}'  facts,  and  it  has  been  found  that  distor- 
tion of  the  limb  and  subluxation  will  not  be  prevented  by 
this  method,  yet  excellent  protection  can  often  be  secured 
in  this  way. 

It  will  be  found,  however,  that  in  many  cases,  espe- 
cially among  children,  it  is  dilticidt  to  prevent  them  from 
discarding  crutches  before  il  is  safe  to  do  .so,  or  from 
kneeling  ujion  the  afl'ected  limb  and  in  that  way  endan- 
gering the  liiji.  Crutches  also  demand  the  use  of  the 
arms,  and  in  adults  the  use  of  the  arms  for  other  jiur- 
jioses  is  desirable  in  the  long  jx'riod  during  which  protec- 
tion is  needed.  A  protection  splint  is  therefore  of  impor- 
tance. The  ordinary  "  extension  "  splint,  as  shown  in  Fig. 
3030,  is  in  realitj'  a  protecting  as  well  as  a  distiaction 
splint,  as  it  is  longer  than  the  limb  and  passes  imdcr  tlie 
foot,  enabling  the  weight  to  be  worn  \ipon  the  splint  in- 
stead of  the  patient's  foot.  Protection  without  distrac- 
tion can  be  furnished  by  omitting  the  sliding  rod,  and 
continuing  the  upright  rod  below  the  foot,  and  expand- 
ing it  at  the  bottom,  as  in  the  extension  splint,  or  by  in- 
serting it  into  a  socket  in  the  boot.  The  rod  should  be 
lung  enough,  and  the  boot  so  ari-anged  that  the  patient's 
heel  shall  not  touch  the  sole  of  the  boot,  though  the  ball 
of  the  foot  may  do  so.  The  greatest  jar  in  locomotion 
comes  as  the  heel  strikes  the  ground  at  the  coimneneenient 
of  the  step.  If  this  jar  is  broken  by  the  splint,  the  re- 
maining jar  to  the  hip  in  the  step  will  be  diminished  at  the 
ankle  and  knee,  and  the  hip  will  be  sulllcicntiy  iirotccted. 
except  during  the  acuter  stages  of  the  disease  (Fig.  3037). 

A  protection  splint  can  be  made  hinged  at  the  knee, 
and  if  properly  adjusted  patients  can  walk  about  readily 
with  but  slight  discomfort.  In  this  way  reliable  protec- 
tion is  secured  during  the  long  period  of  convalescence 
necessary  for  the  thorough  ossification  of  the  affected 
epiphy.sis. 

If  proper  protection  is  neglected  and  not  continued  for 
a  sufficiently  long  time,  the  jar  of  locomotion — the  whole 
weight  Vicing  thrown  upon  the  epiphysis  jireviously  cari- 
ous— is  sufficient  to  prolong  the  stage  of  irritability,  to 
prevent  comiilcte  cicatrizaticin  and  ossification  of  the  iu- 
llamcd  bone  tissue,  to  priimnte  contraction  of  the  limb 
and  distortion,  and  in  many  instances  to  give  rise  to  re- 
lapses. 

An  applian(!c  which  will  notuiterfere  with  locomotion, 
whicli  will  readily  allow  walking  and  the  free  use  of  the 
arms,  which  is  not  agreatdisligurement,  and  can  be  worn 
without  discomfort  for  years  if  necessary,  is  of  great  use 
in  the  convalescent  I  reafment  of  hip  di.seiise.  Itiiot  only 
pi-evcnts  relapse,  but  also  jirevents  deformity.  It  is,  of 
einirse.  indicated  only  in  the  convalescent  Stage,  and 
would  be  injurious  in  an  acute  stage. 

Simjile  iirotection  without  distraction  is  not  to  be  re- 
lied \i]H,n  if  muscular  spasm  is  i)resent;  this  point  can  be 
determined  by  ii,-ilpation  of  the  muscles  of  the  hip.  If 
museidar  spasm  is  present,  protection  and  disti'actiou 
should  both  be  employed. 

SiniiMitri/  (if  'Treatment.— The  proiier  treatment  of  hip 
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disease  is  not  the  exclusive  use  of  any  splint  or  method 
(i.e.,  of  rest  or  extensicm),  but  the  use  of  such  means  as 
may  meet  the  indications  that  are  present.     During  the 
acute  stages,   the  hip-joint  should  be  fixed  elficiently. 
This  im])lies  rest  in  bed,  with  fixation,  and  the 
use  of  etlicient  traction.     Continued  confine- 
ment to  bed  is  not  beneficial  for  the  general 
condition    of    tuberculous    patients,    except 
tempoi'aril)-  during  the  acute  stage;  and  as 
soon  as  the  acute  symptoms  have  sulisided 
the  patient  should  be  allowed  to   go  about 
witli  the  hip  protected  against  jar  and  spasm 
as  far  as  is  ])raetical>le.      This  can  be  ilone 
in  a  mcasui'c  by  means  of  a  disti'actiou  splint, 
if  elficicntU- applied  in  cases  which  are  not  in 
the   most  acute  stage,  but  it  should  be  re- 
membered that  complete  fixation  of  the  hip 
is  impo.ssible  during  locomotion  (Fig.  3036). 
Thorax  fixation  by  a  Thomas  splint,  stiff  spica 
in  addition  to  traction,  increase  the  mobility  of 
the  trunk,  but  add  to  tlic  awkwai'dness  of  the  appliance. 
At  first  crutches  will  be  foiuid  an  aid  in  locomotion. 
If  the  acute  symptoms  return  under  this  met  hod.  thorough 
fixation  and  rest  in  bed  are  again  indicated.     If  the  sub- 
acute sj'mptoms  diminish  and  there  is  less  muscular  rigid- 
ity at  the  hip-joint,  gi'cater  freedom  can  be  allowed,  and 
eventually  distraction  discontinued,  and  the  joint  merely 
protected  from  jar.     This  should  be  continued  as  long  as 
there  is  an}'  danger  of  recurrence  of  active  symptoms  or 
any  tendency  to  contraction. 

In  brief,  the  hip  sliovdd  be  fixed  as  long  as  it  is  sensi- 
tive, should  be  ]jrotected  and  distracted  as  long  as  there 
is  muscular  sjiasm,  and  protected  as  long  as  it  is  weak. 


Fig.  30315.— Long  Traction  Splint  Applied.     (Fiske  Prize  Finul  ICssay.) 

The  best  results  are  attained  oidy  by  great  cai-e  for  a  year 
at  least,  and  careful  supervision  and  protection  for  tw 
or  three  subseciuent  years.  Distortions  of  the  limb  .shoulil 
always  be  pi-cveuted,  and  in  many  cases  some  motion  can 
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lie  saved  at  the  hip- joint,  if  ijrotection  is  not  discontinued 

too  soon. 

Excision  of  the  Joint.- — In  the  severer  cases  of  hip-joiut 
disease,  the  question  of  excision  demands  consideration. 


The  ultimate  results  after  excision  are  not  so  satisfactory 
as  at  first  supposed.  The  operation  is  in  itself  not  a  very 
dangerous  one.  If  early  excision  is  done,  the  percentage 
of  recoveries  Is  quite  large,  and  excellent  motion  at  the 
joint  is  often  retained  with  the  formation  of  a  new  joint. 
The  results,  however,  are  inferior,  as  a  rule,  to  those  pro- 
cured by  conservative  measures. 

A  committee  of  the  Clinical  Society  of  London,  ap- 
pointed to  investigate  the  subject  of  the  ultimate  useful- 
ness of  the  limb  after  hip-joiut  disease,  reported  the  fol- 
lowing result  of  their  investigation  of  320  cases:  The 
percentage  of  mortality  was  40,  and  of  recovery  42.  In 
15  ))er  cent,  death  followed  directly  from  the  operation  ; 
in  13  per  cent.,  from  phthisis;  in  6  per  cent.,  from  albu- 
minoid nephritis;  in  4  per  cent.,  from  other  causes  not 
connected  with  the  hip  atlectiou.     The  treatment  of  those 


who  recovered  lasted  one  year  and  three-fourths,  the  du- 
ration of  the  affection  was  three  years,  and  the  average 
sliorteuing  of  the  limb  was  two  and  three-fourths  inches. 
Tlie  indications  for  resection,  as  reported  by  the  commit- 
tee, were  as  follows:  (1)  Necrosis  of  the  head  of  the  femur 
and  separation  into  loose  sequestra;  (2)  firm  sequestra  of 
the  head  of  the  femur  and  the  separation  into  loo.se  se- 
questra; (3)  extensive  caries  of  the  femur  or  pelvis,  with 
fistula;;  (4)  pelvic  abscesss,  with  disease  of  the  acetabu- 
lum; (.^)  old  chronic  s_vnoviaI  suppuration,  with  disease 
of  the  cartilages  of  the  acetabulum:  (6)  luxation  of  the 
femur  on  to  the  ilium,  with  chronic  suppuratiim  and  fis- 
tuUe,  a  condition  indicated  by  early  suppuration  and 
general  symptoms. 

Aseptic  surgery  has  apparently  reduced  somewhat  the 
mortality  from  excision  at  the  hip-joint,  but  has  not  in- 
creased the  usefulness  of  the  limb  after  excision  nor  in 
any  way  prevented  a  relapse. 

Of  121  oijerations  of  excision 
performed  on  119  patients,  2 
were  double,  analyzed  b}' 
Townsend  ;  *  118  had  abscesses 
or  sinuses;  in  5  cases  the  spine 
as  well  was  involved:  in  2,  the 
knee;  in  2,  the  tarsus:  in  3,  the 
illiun;    in    18,   the    acetabidum 


was  seriously  diseased, 
and  10  had  osteomvelitis 
of  the  shaft  of  the  fe- 
mur. In  99  of  the  119 
cases,  the  later  results 
showed  that  53  were 
dead  and  47  living.  Of 
the  53  deaths,  9  were  di- 
rectly dne  to  the  opera- 
tion shock;  28  were  due 
to  exhaustion;  7  to 
other  causes.  Of  the  47 
living,  26  were  cured. 

Lovettf  has  reported 
the  results  of  .50  cases  of 
excision  at  the  Boston 
Children's  Hospital, 
1887-95.  In  8  ca.ses 
there  was  osteomyelitis 
I  if  the  femur,  and  in 
15  the  acetabulum  was 
perforated,  and  the  ulti- 
mate mortality  was  50 
per  cent. 

Poore  X  liiis  reported 
the  results  in  65  cases 
operated  upon  at  the  St. 
>Iary's  Hospital.  New 
York,  with  a  final  mor- 
tality of  about  43  per 
cent.  In  31  cases  there 
was  ostcomj'elitis  of  the 
siiaft  of  the  femur;  in 
11,  perforation  of  the 
acetabulum,  and  in  9  of 
these  the  opening  com- 
municated with  an  iu- 
trapelvic  abscess. 

For  further  details  as  to  the  procedure  of  excision, 
reader  is  referred  to  the  article  on  Resection. 

As  a  substitute  for  excision,   Kouig,  Volkmaun,  and 

*  Med.  News,  June  Seth,  1897. 

t  New  York  Med.  Jour.,  April  23d.  IRSK. 

i  Ti-aas.  Aui.  ortliopedic  Assn.,  vol.  .\. 
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others  have  advised,  and  successfully  carried  out  in  cer- 
tain cases,  a  method  of  operative  treatment  by  cutting 
down  upon  the  bone  and  removing  the  diseased  portion 
of  the  epiphysis  by  the  chisel  or  curette,  without  sacritic- 
iug  the  joint.  Sucli  a  method,  however,  is  possible  only 
in  early  cases,  and  in  cases  in  which  the  joint  proper  is  as 
yet  unaffected.  These  cases  are  I'are,  and  are  recogniza- 
ble only  through  the  lielp  of  the  a'-ray. 

Ampt/fatioii. — Of  the  still  more  radical  method  of  am- 
putation little  need  lie  said  here  (see  Amputation)  except 
that,  in  cases  of  extreme  hip  disease,  it  is  often  to  be  re- 
garded as  a  life-saving  measure.  The  percentage  of 
mortiility  of  amputation  for  hip  disease  is  not  so  great  as 
that  of  amputation  for  injury  or  malignant  disease. 

Ashhurst*  sajs  that  in  34  cases  of  primary  amputation 
at  the  hip-joint  for  hip  disease  and  in  31  cases  after  exci- 
sion, he  found  19  deaths.  The  death  rate  of  amputation 
after  injury  is  70.9  per  cent.,  and  for  the  disease  in  gen- 
eral 42.6  per  cent. 

^Vyethf  and  LevisonJ  show  a  mortality  for  the  opera- 
tion "by  Wyeth's  method  of  11  in  85  cases,  i.e.,  15.29  per 
cent.  In  "the  Children's  Hospital,  Boston,  there  were  3 
cases,  and  the  operation  was  successful  in  all,  but  later  2 
patients  died  of  amj-loid  disease. 

In  cases  of  disease  of  the  acetabulum,  in  which  the  head 
of  the  femur  is  but  little  involved,  excision  of  the  head 
of  the  femur  alone  is  of  little  benefit.  Excision  of  the 
acetabulum  is  a  formidable  undertaking  with  a  heav}- 
jiercentage  of  mortalitj'.  As  a  substitute  for  this,  the 
following  procedure  has  been  tried  in  a  few  cases:  The 
joint  is  cut  down  upon,  and  the  head  of  the  femur  pulled 
from  its  position  and  placed  upcm  the  dorsum.  A  large 
drainage  tube  made  of  celluloid  is  placed  through  the 
incision,  long  enough  to  reach  to  the  acetabulum,  which 
is  wiped  with  strong  carbolic  or  corrosive;  any  seques- 
trum which  may  remain  is  to  be  removed.  If  the  drain- 
age tube  is  allowed  to  remain,  the  carious  acetabulum  can 
be  dressed  frequently,  thoroughly  drained,  and  the  bone 
is  free  from  irritation  caused  by  the  rubbing  of  the  head 
of  the  femur  upon  the  acetabulum.  This  procedure  is 
of  value  only  in  the  severest  cases.  It  will  be  found  that 
pain  will  be  relieved  and  the  patient  given  a  chance  for 
recovery. 

Tlie  limb  after  the  operation  is  secured  by  a  plaster-of- 
Paris  spica.  Shortly  after  the  operation  the  patient  can 
be  allowed  to  walk  about  on  crutches.  Correction  of  the 
resulting  deformity  is  deferred  until  all  sinuses  are  healed. 

It  will  be  foiuid  that  in  cases  of  extreme  sensitiveness 
of  the  hi]i,  in  the  early  stages  without  much  destruction 
of  bone,  where  night  cries  are  insistent,  that  these  can  be 
relieved  by  securing  the  limb  in  a  forced  flexed  and  ab- 
ducted positirm,  using  a  plaster-of-Paris  spica,  including 
the  leg,  thigh,  and  trunk.  The  patient  is  kept  in  bed 
and  the  limb  is  slung  from  above.  This  places  the  limb 
in  a  position  imfavorable  to  spasmodic  action  of  the 
nmscles,  which  action  is  instrumental  in  causing  night 
cries.  After  a  few  weeks  the  limb  can  be  brought  down 
to  the  i^roper  position  and  treated  as  is  possible  in  a 
subacute  stage. 

'J'irii I i/irnt  tif  Complications. — Abscfsn.  In  certain  cases 
of  hip  disease  the  epiphysitis  is  either  so  diffuse  or  so 
slight  that  the  cicatricial  process  follows  the  inflamma- 
tory ])rocess  of  the  bone  without  undue  cell  proliferation; 
but  in  others  the  tuberculous  focus  is  neither  encapsu- 
lated nor  absorbed,  but  is  sloughed  out,  and,  causing  an 
irritation,  an  abscess  follows.  This  again  may  be  ab- 
sorlusl  or  it  may  require  treatment. 

Siinjilecold  abscesses  secondary  to  hip  disease  can  with 
safety  be  left  to  tlu'mselves,  if  not  causing  constitutional 
disturljancc  or  increasing  rapidly.  It  is  desirable,  how- 
ever, tluit  pus  should  be  prc'vented  from  burrowing  or 
extending  in  a  great  variety  of  directions.  This  can,  in 
a  measure,  b(!  done  by  bandaging  the  limb,  and  is  done 
if  an  extension  S|)lint  is  worn  efficiently  ;  the  pus  being 
checked  from  extending  ahmg  the  sheath  of  the  fascise  by 

*  Int.  Enoycldpediii  of  Sur(?erv,  vol.  vi.,  p.  .'liH. 

+  VVyctli :  Ann.  of  SurRcry.  xxv.,  1S97,  127. 

t  Lcvison  :  Jour.  Am.  Med.  Assn.,  June  aitb,  1899,  p.  1128. 


the  resistance  caused  by  the  perineal  strap  and  the  press- 
ure of  the  padded  plates.  If  the  abscess^ extends,  it  is 
well  localized  in  a  large  majority  of  cases,  and  can  extend 
only  outwardlj'. 

Aspiration  is  of  assistance  in  many  instances ;  in  some, 
however,  either  the  fluid  contained  in  the  abscess  does 
not  flow  readily  through  the  aspirating  needle,  or  the 
latter  is  directly  plugged  liy  the  caseous  clots.  In  some 
instances  abscesses  have  been  entirely  absorbed  after  one 
or  two  aspirations. 

Injection  of  iodoform  into  an  abscess  cavity  or  hyper- 
distention.by  carbolic-acid  solution  have  been  recom- 
mended. The  latter  involves  the  occasional  risk  of  car- 
bolic-acid poisoning,  which  may  be  fatal. 

Abscesses  that  are  well  localized,  if  allowed  to  open 
spontaneously,  are  often  thoroughly  evacuated,  leaving 
a  sinus  which,  discharging  for  some  time,  finally  heals. 
Often,  however,  the  abscess  is  not  completely  evacuated. 
Some  residue  remains,  and,  gravitating  along  the  lines 
of  fasciae,  gives  rise  to  another  abscess,  and  in  this  way 
several  may  be  developed  about  the  joint.  It  is  better  in 
such  cases  to  open  the  original  abscess  freely,  so  that 
thorough  drainage  is  furnished — large  incisions  being 
better  than  small.  If  that  is  done,  with  thorough  asep- 
sis and  proper  dressings  applied,  it  is  not  uncommon, 
when  active  disease  of  the  bone  has  subsided,  for  such 
abscesses  to  heal  up  entirely  by  first  intention,  without 
recurrence  or  sinus.  To  gain  such  results  two  things  are 
essential,  viz.,  thorough  drainage  of  the  whole  abscess 
and  perfect  asepsis.  It  is,  of  course,  necessary  that  thor- 
ough treatment  for  the  ostitis  be  not  interrupted. 

Nocturnal  Cries.  A  troublesome  complication  in  the 
early  stages  of  hip  disease  is  often  the  nocturnal  cry. 
This  usually  disappears  after  thorough  fixation  with  dis- 
traction. In  some  instances,  however,  the  cries  persist  for 
weeks  or  months.  Tliev  are  likely  to  disappear  in  the 
second  stage  of  the  affection;  they  can  be  checked  by 
opiates,  narcotics,  chloral,  or  chlorodyne,  if  not  stopped 
by  proper  fixation.  Stretching  the  sciatic,  trephiinng 
the  bead  of  the  femur,  and  direct  incision  of  the  joint 
have  been  advised  and  tried  with  success  in  aggravated 
cases  of  this  sort. 

Distortion.  Distorted  attitudes  of  the  limb  are  incident 
to  the  clinical  history  of  hip  disease,  and  the  correction 
and  prevention  of  them  form  an  essential  part  of  treat- 
ment. In  the  earlier  stages  of  the  disease  there  is  little 
difficulty  in  correcting  the  existing  deformities  due  to 
abnormal  muscular  contractions  or  malpositions  of  the 
limb — the  ordinary  treatment  of  hip  disease  being  suffi- 
cient to  correct  deformity.  If  distraction  is  applied  in 
the  line  of  the  deformity,  in  the  early  stages  of  the  dis- 
ease, it  will  be  found,  in  a  few  daj's,  that  the  limb  can  be 
placed  in  a  more  nearly  normal  position  until  it  eventu- 
ally becomes  straight. 

The  deformities  occurring  are  flexion,  abduction,  and 
adduction.  Flexion  can  be  corrected  by  efficient  traction 
in  the  line  of  the  deformity,  as  already  mentioned.  It 
will  be  found  that  a  traction  splint  is  more  efficient  for 
this  purpose  than  the  simple  weight  and  pulley;  the  pa- 
tient should  lie  fixed  in  bed,  a  traction  splint  applied, 
the  flexed  limb  raised  to  the  angle  of  deformity  so  that 
the  back  is  flat,  and,  if  necessary,  the  weight  and  pulley 
may  be  attached  to  the  sjjlint  in  order  to  give  additional 
fixation  to  the  limb.  It  will  be  fotuid  that  each  day  the 
angle  of  deftirmity  is  less  and  the  limb  can  be  lowered. 
Flexion  can  also  be  corrected  by  means  of  the  Thomas 
splint  bent  to  fit  the  flexed  limb  and  gradually  straight- 
ened. In  the  severe  cases  rest  in  bed  hastens  the  cor- 
rection in  this  way. 

Abduction  usually  corrects  itself  under  the  ordinary 
treatment  for  hip  disease,  or  is  changed  to  adduction  in 
the  natural  course  of  the  disease. 

The  same  may  be  .said  of  adduction,  but  this  latter  dis- 
tortion is  often  more  persistent.  It  can  often  lie  correft<'d 
by  the  ordinary  weight-and-pulley  method,  with  fixation 
in  bed.  The  correction  can  be  helped  by  counter-exten- 
sion applied  to  the  well  liiuli.  by  means  either  of  a  peri- 
neal strap  or  of  a  weigh t-and-puliey  arrangement  attached 
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to  the  sound  limb,  and  pulling  at  the  head  of  the  bed  iu 
opposition  to  the  force  on  the  aSected  limb  pulling  at  the 
foot  of  the  bed.  The  result  of  the  two  forces  is  to  correct 
the  adduction. 

In  later  stages  of  severer  deforniitj'forcilile  straighten- 
ing under  an  anfcsthetic,  with  or  without  division  of  the 
adductor  tendons  and  the  division  of  the  fascia  lata,  or 
with  division  of  all  fascia;  by  open  incision,  is  of  help. 

Of  all  the  operative  procedures  subtrochanteric  oste- 
otomy is  ^the  preferable  one  in  bony  ankylosis  with  de- 
formity. 

In  cases  of  deformity  with  fibrous  ankvlosis,  correc- 
tion can  be  made  by  mechanical  means,  but  in  the  sever- 
est cases  much  time  and  patience  are  required. 

In  cases  with  sublu.xation  and  absorption  of  the  head 
of  the  femur  and  enlargement  of  the  acetabulum  the  de- 
formity entailed  is  necessarily  jiernianent  so  far  as  the 
alteration  of  the  bone  is  concerned,  but  the  accompanying 
fle.xion  anil  abduction  can  be  corrected.  Sublu.xation  and 
the  attendant  distortion  should  not  occur  in  the  course  of 
hip  disease,  as  they  are  preventable,  and  their  presence 
indicates  a  lack  of  thoroughness  of  treatment. 

Shortenin{j  of  the  Liiiib. — Shortening  of  the  limb  after 
lip-joint  disease  and  after  excision  occurs  in  a  certain 
number  of  cases  without  satisfactory  explanation:  the 
shortening  is  not  limited  to  the  femur,  but  occurs  also  in 
the  tibia  and  fibula  and  the  foot.  Nothing  can  be  done 
to  prevent  this  arrest  of  growth.  Prevention  of  the  de- 
velopment of  the  disease  and  such  use  of  the  limb  as  is 
compatible  with  safety  of  the  joint  (inducing  proper  cir- 
culation iu  the  limb)  may  be  regarded  as  the  only  means 
at  our  command. 

Prognosis  of  Hip  Dise.\se. — Judging  from  the 
limited  statistics  at  our  disposal,  the  prognosis  of  hip 
•disease  in  regard  to  life  and  to  recover}-  of  a  useful  liml) 
is  encouraging,  but  a  long  time  is  required  in  all  cases. 

Cazin  reports  that  in  80  cases  of  suppurative  hip  dis- 
ease treated  at  the  hospital  at  Berck,  in  the  course  of  five 
years,  o.5  per  cent,  were  cured,  12..5  per  cent.  died.  2.5  per 
■cent. were  not  cured,  7.5  percent,  were  improved  when 
removed.  Cazin  has  seen  recovery  iu  desperate  cases. 
In  15  cases  of  suppurative  co.xitis  with  albuminuria.  5 
were  fatal  under  conservative  treatment,  2  were  dis- 
charged improved,  6   not  improved,  and  2  cured. 

These  cases  of  Cazin  were,  all  but  IU,  severe  cases,  sent 
from  the  Paris  hospitals  after  they  had  ceased  to  improve 
there. 

In  150  cases  of  Gibney,  AVaterman,  and  Reynolds  iu 
the  Hospital  for  Ruptured  and  Crippled  in  New  York, 
107  were  cured.  Of  these  107,  21  cases  had  no  shorten- 
ing, 7  had  one-quarter  inch,  12  one-half  inch,  24  one  inch, 
22  one  to  two  inches.  9  two  to  three  inches,  4  three  to 
four  inches,  1  six  inches. 
I  Of  288  cases  collected  by  Gibncj',  there  was  a  mortality 
of  12.5  percent,  from  exhaustion,  meningitis,  and  amy- 
loid degeneration.  C.  F.  Taylor,  of  New  York,  has  re- 
ported 94  cases  in  private  practice,  with  only  3  deaths; 
24  of  these  cases  were  suppurating,  and  of  these  17  fully 
recovered. 

Huetcr  reports  the  mortalit  v  of  hospital  cases  at  27  per 
'cent.,  and  Billroth  at  31  per  cent. 

Shaffer  and  Lovett*  investigated  51  cases  of  cured  hip 
I  disease  which  had  been  discharged  from  the  New  York 
I  Orthopedic  Dispensary  at  least  four  years  previously,  aud 
j found  that  41  had  remained  cured.  Of  the  reiuainiug 
ilO,  4  had  died  and  6  had  relapsed,  although  5  of  the  latter 
|had  been  apparently  cured  a  second  time.  The  above 
cases  were  under  treatment  as  follows: 


^   years leases. 

2H   ■•    4    •• 

3       •'     9    " 

"      6    " 


i    years 8  cases.  I  6J^  years 1  case. 

iH    "     2    "      17        "      1    ■• 

5  ••     2     "        8        "     1    " 

6  "     1  case.   I 


In  estimating  the  chances  of  an  individual  case,  not 
inly  the  seventy  of  the  disease  has  to  be  considered,  and 
;he  amount  of  resistance  or  recuperative  power  on  the 

*  New  York  Medical  Journal,  May  21st,  1887. 


part  of  the  patient,  but  also  the  amount  of  intelligent 
and  skilled  care  possible  in  the  case  for  a  long  time. 

In  few  diseases  is  the  benefit  of  thorough  and  long- 
continued   treatment  more   clear,   aud   in  few   surgical 


Fig.  3039.— Imperfect  FLxatlon  of  the  Knee  Ijy  Plaster  Bandage. 

affections  can  the  surgeon  attempt  to  check  the  progress 
of  disease  aud  influence  recover}-  with  greater  jirobability 
of  success  than  in  hip  disease ;  but  the  sur- 
gical care  and  supervision  should  not  be 
limited  to  the  acuter  stages  of  the  affection, 
but  should  be  continued  during  the  conva- 
lescent stage  if  the  best  results  are  desired. 
ICnee- JOINT.  — In  considering  diseases  of 
the  knee-joint,  the  varieties — synovitis,  os- 
titis, etc., — have  to  be  much  more  sharply 
borne  in  mind  than  is  true  of  other  joints,  as 
these  different  diseases  are  clinically  more 
easily  distinguished  and  more  common,  and 
the  differences  more  important.  The  meth- 
ods of  treatment  common  to  all  joints — viz., 
fi-xation,  distraction,  protection — are  espe- 
cially needed  in  affections  of  the  knee.  Fixa- 
tion can  be  carried  out  in  the  knee- 
joint  with  much  thoroughness. 
Effective  fixation  can  be  accom- 
plished by  means  of  stiff  splints, 
by  stiff  bandages,  plaster  silicate, 
starch,  etc. 

The  splint  or  bandage  should  be  as 
long  as  possible  in  order 
to  overcome  the  lever  ac- 
tion of  the  segments  of 
the  limb  above  aud  below 
the  joint.  An  additional 
reason  for  making  the 
appliance  of  sufiScient 
length  is  fouud  iu  the 
fact  that  the  thigh  is 
well  covered  by  soft 
tissues,  and  a  certain 
amount  of  motion  is  pos- 
silde  owing  to  the  }ield- 
ing  of  the  soft  parts 
(Fig.  3039).  Osteotomy  may  be  necessary  in  bony  an- 
kylosis at  a  flexed  angle  (Fig.  3040). 
"Distraction  of  the  knee-joint  is  practicable  in  a  relaxed 


Fig.  3(M0.— Osteotomy  for  Deformity 
with  Ankylosis.    (After  Holla.; 
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condition  of  the  ligaments  and  capsule.  In  a  healthy 
knee-joint  it  is  impossible  to  separate  the  tibia  from  the 
tibula  owing  lo  the  strength  of  the  lateral  and  crucial 
ligaments. 

Counteraction  of  the  reflex  muscular  spasm,  so  impor- 
tant in  disease  of  tlie  liip-joint,  is  needed  in  the  knee 
chiefly  to  over- 
come the  tension 
of  the  hamstring 
muscles.  whicli 
lend  to  cause  a 
subluxation  of  the 
tibia. 

When  there  is  a 
diseased  condition 
cif  the  epiph_ysis. 
and  as  long  as  that 
condition  re- 
mains, tlic  joint  is 
incapable  of  bear- 
ing pressure  or 
weight,  and  needs 
protection.  Pro- 
tection from  jar  is 
compatible  with 
locomotion  by 
means  of  crutches, 
or  of  an  appliance 
longer  than  the 
1  i  ni  b,  w  i  t  h  a  r- 
rangement  for 
perineal  support. 
Coniiiression  is 
most  readily  ap- 
plied to  a  knee- 
joint  by  means  of 
a  thin  r  u  b  b  e  r 
bandage  wound 
aboutr  the  limb ; 
bandages  of  clas- 
tic cloth  can  also 
be  used,  but  are 
not  so  efficient. 
Dried  and  com- 
pressed sponges, 
bandaged  firmly 
about  the  limb, 
will  expand  wh<'n 
wet,  and  in  this 
way  compress  tlie 
tissuesof  the  joint 
etiectively ;  or  the 
knee  may  be 
thickly  covered  with  sheet  wadding  and  binders'  board 
made  pliable  by  immersion  in  hot  water,  and  the  whole 
bandaged  firmly. 

Tuberculous  'Ostitis. — In  epiphyseal  ostitis  the  treat- 
ment requires  the  greatest  care  to  preserve  the  function 
of  the  joint  as  far  as  is  possible,  to  arrest  the  progress  of 
the  disease,  and  to  prevent  and  correct  deformities.  Fix- 
ation is  demanded  iu  the  acute  stages  and  should  be  thor- 
ough ;  in  the  subacute  stages  some  motion  is  at  times 
allowable,  and  in  the  stage  of  convalescence  as  much  mo- 
tion as  is  ])ossible  without  direct  jar  to  the  joint  should 
be  allowed.  Protection  is  demamied  iu  all  stages  of  the 
<lisease,  an<l  distraction  in  the  acute  and  subacute  stages. 
Aspiration  of  the  joint,  incision,  injection  into  the  joint, 
counter-irritation,  may  be  all  indicated,  and  iu  the  severe 
cases  excision  or  arthrotomy. 

What  was  said  in  regard  to  the  treatment  of  hip  disease 
may  l)e  repeated  in  speaking  of  epiphysitis  of  the  knee- 
joint.  The  treatment  should  be  thorough,  persistent, 
and  should  meet  tlie  indications.  Fixation  and  protec- 
tion are  the  most  important  indications  in  diseases  of  the 
knee,  distraction  lieing  less  so.  The  employment  of  pro- 
tection should  be  continued  until  it  is  certain  that  the 
epiphysis  is  normal,  a  matter  of  judgment  in  every  case. 
Protection  should  be  discontinued  gradually  and  teuta- 


FIG.  3041.— Protective  Splint  for  Knee  and 
Ankie.  (Thomas'  Knee  Splint)  for  right 
legr.  Ay  Perineal  rinp ;  V.  foot  piece :  Z>, 
leather  lacings ;  £,  straps  to  go  over  stioul- 
der. 


tively;  if  discontinued  too  soon,  recurrence  will  take 
place,  or  the  deformity  at  the  limb  will  increase.  Fixa- 
tion should  be  used  so  long  as  there  is  any  activity  of  the 
inflanuiiation  ;  this  is  indicated  by  pain,  muscular  spasm, 
or  teiidei-ness.  Eflicicnt  tixaticm  of  the  knee  does  not 
reqiure  continement  to  bed. 

Protection  can  be  furnished  b}'  means  of  crutches, 
raising  the  .sound  liml)  by  a  thick  sole,  and  allowing  the 
affected  limb  to  swing  clear  of  the  ground.  Better  pro- 
tection is  furnished  by  means  of  a  splint  (with  perineal 
support)  longer  than  the  limb  and  passing  under  the  foot 
so  as  to  take  the  jar  of  locomotion  (Fig.  3041).  The  best 
of  these  splints  is  one  similar  to  that  alread}'  described 
as  a  protective  splint  in  hip  disease.  It  can  lie  readily 
set  at  the  angle  of  flexion  of  the  knee  and  straightened  as 
the  limb  straightens,  and  distraction  can  be  added  to  the 
splint  if  necessary. 

A  simpler  appliance  is  the  Thomas  knee-splint,  which 
consists  of  a  padded  iron  ring  fitted  so  as  to  surround  the 
thigh  at  the  perineum,  and  fastened  to  two  rods,  one  on 
each  side  of  the  limli,  longer  than  the  limb  and  secured 
at  the  bottom  to  a  metal  jilate  below  the  foot  (Fig.  3042). 

In  eases  of  extreme  disease  of  the  knee-joint  amputa- 
tion of  the  thigh  is  neces.sary  as  a  life-saving  measure. 
In  less  severe  cases  the  limb  may  be  saved  b}'  excision 
(for  the  details  of  this  procedure  the  reader  is  referred  to- 
the  article  on  Ixescctioti).  As  for  the  indications  deter- 
mining a  choice  between  excision  and  amputation,  it  can 
be  said  that  where  the  patient's  reparative  power  is  slight 
an  amputation  is  to  be  preferred.  The  (juestiou  is  largely 
one  of  individual  judgment. 

One  danger  from  excision  in  children  is  that  of  arrest 
of  the  growth  of  the  limb,  from  removal  of  the  epiphy- 


's'^'l^EiS^ 
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FIG.  3042 
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sis.  For  this  reason  erasiun  has  been  advised_in  children 
as  a  substitute  for  excision.  The  joint  is  opened  as  ini 
cases  of  excision,  and  the  whole  synovial  membrane  as! 
far  as  it  is  tuberculous  should  be  dissected  out;  if  carious 
spots  are  found  iu  the  bone  these  foci  .should  be  removedj 


286 


REFERENCE   HANDBOOK   OF  THE  ilEDICAL  SCIENCES. 


Joints. 
.loiut8. 


by  the  curette  or  cliisel.  If  the  whole  epipliysis  is  dis- 
eased excision  is  of  course  una  voidabh'.  but  iu  many  cases 
this  is  unnecessary.  Schede,  Volknuiun,  and  otlicrs  have 
reported  excellent  recovery  with  complete  healing  with- 
out supjuu-ation  in  a  few  cases  of  this  sort,  and  similar 
success  has  followed  the  procedure  iu  two  cases  in  the 
practice  of  the  writer.  Strictest  asepsis  is  essential,  as 
well  as  a  thorough  removal  of  all  tuberculous  tissue  in 
the  affected  joint,  necessitating  sometimes  complete  dis- 
section and  lemoval  of  all  of  the  synovial  membrane,  as 
well  as  careful  curetting  of  the  bone.  The  patella  sh(uild 
l)e  reraovetl  or  left  according  to  its  condition.  Either 
two  straight  incisions,  one  median  incision,  or  a  cross  in- 
cision may  be  used.  The  patella  may  lie  divided  and 
subsequently  wired,  or  the  ligamentum  patelke  cut  across. 
All  tuberculous  tissue  should  be  removed  by  the  chisel, 
curette,  or  scissors. 

Statistics  in  regard  to  the  ultimate  results  of  treatment 
of  disea.se  of  the  knee  are  imfortunately  of  little  value  as 
a  guide  in  the  consideration  f)f  projjer  treatment  of  dis- 
ease of  the  knee-joint;  it  maybe  said  that  aseptic  sur- 
gery has  materially  improved  the  chances  of  recovery 
after  excision,  and  that  conservative  treatment  in  children 
gives  most  excellent  results  in  cases  which  can  be 
watched  and  treated  for  a  long  time.  The  following  tig- 
ures  are  given  b.y  Willemer  of  cases  treated  in  the  course 
of  seveu  3'ears  at  the  Gottingen  Clinic  (see  Deutsche 
Zeiischr.  f.  C/iii:.  1885,  Bd.  21.  Heft  4): 

The  treatment  waslixation  by  plaster-of-Paris  bandages 
preceded  by  extension,  and  witli  or  witliout  incision  of 
abscesses,  curetting,  etc.  ;  or  by  resection,  partial  or  com- 
plete; or  amputation,  (jf  the  patients  not  operated  upon, 
in  three  years,  19  per  cent,  recovered,  15  per  cent,  died, 
66  per  cent,  were  still  under  treatment.  In  foui'  years, 
26  per  cent,  liad  recovered,  17  per  cent,  had  died,  .57  jier 
cent,  were  uncured.  At  the  end  of  five  years,  including 
all  cases  operated  on  or  not,  29  per  cent,  remained  un- 
cured, 11  per  cent,  had  been  am]iutated  (with  a  mortality 
of  60  per  cent.),  37  per  cent,  hail  been  resected  (with  a 
mortality  of  51  per  cent.),  and  13  per  cent,  were  well 
without  o]ieration. 

It  shoidd  be  borne  in  mind  that  these  figures  represent 
hospital  cases,  presiunably  cases  treated  imder  more  or 
less  unfavorable  circumstances. 

Periarticular  abscesses  are  to  be  treated  in  the  same 
way  as  cold  abscesses  are  treated  in  connection  with  other 
joints. 

The  results  of  conservative  treatment  of  the  tubercu- 
lous knee-joint  may  be  excellent,  but  in  severe  cases  a 
long  time  is  necessary.  In  adults  the  prognosis  of  the 
conservative  treatment  of  severe  cases  is  much  less  satis- 
factory.    The  reverse  may  be  said  of  excision. 

Prevention  and  Correction  ofDefoniiity. — The  deformity 
most  frequently  accompanying  chronic  ejiiphyseal  ostitis 
is  tlexion;  this  can,  in  the  early  stages  of  the  disease,  be 
easily  corrected  by  manual  straightening  imder  an  ana's- 
thetic,  by  a  pulling  force  with  a  weight  and  pulley,  by 
a  distraction  splint,  by  bandages  and  a  fixation  splint,  or 
by  repeatedly  applied  plaster  bandages.  If  the  deform- 
ity, flexion,  remains  imcorrected  for  some  time  in  severe 
ostitis  of  the  knee-joint,  a  subluxation  of  the  tibia  back- 
ward takes  place,  due  to  the  contraction  of  the  hamstring 
muscles.  If  an  attempt  be  made  to  straighten  the  limb, 
tile  head  of  the  tibia  is  held  iu  its  subluxated  position  by 
the  contracted  hamstrings  in  the  posterior  capsular  liga- 
ments, and  if  the  leg  is  brought  into  the  direction  of  the 
thigh  the  head  of  the  tibia  will  be  found  behind  its  nor- 
mal position  and  an  ugly  deformity  will  have  resulted. 
This  can  be  prevented  only  by  a  forward  force  exerted 
on  the  head  of  the  tibia,  pushing  it  around  the  end  of  tlie 
femur  as  the  limb  is  straightened.  Various  appliances 
have  been  used  for  this  purpose,  and  by  tlie  use  of  long- 
continued  and  persistent  effort  correction  can  be  effected 
hy  proper  splints  (Fig.  3043). 

In  angular  ankylosis  at  the  knee  resection  for  correc- 
tion of  the  deformity  is  not  without  danger.  Poinsot  col- 
lected seventy-seven  cases,  with  a  mortality  of  eight  per 
cent.     This  was,   however,   before  tlie  days  of  aseptic 


surgery,  for  the  same  writer  collects  thirty-six  operations 
and  no  death  when  aseptic  inecautions  were  used.  For 
the  correction  of  deformity  which  has  persisted  for  some 
time,  forcible  straightening  under  an  ana'sthetic  is  often 
necessary;  or,  incases  of  bony  aukylosis,  osteotomy  or 
excision  (see  Rejection).  In  tibrous  ankylosis  the  readiest 
way  to  correct  is  first  forcibly  to  flex  (in  order  to  break 
up  adhesions  without  increased  danger  of  rupture  of  the 
artery)  and  then  extend,  dividing  the  hamstring  tendons, 
if  need  be,  beforehand.  Mechanical  appliances  are  often 
recommended  for  the  purpose  of  straightening,  but  are 
unnecessary  if  the  following  procedure  be  carried  out  in 
difficult  cases.  The  patient  is  placed  upon  the  floor  on  his 
liack,  and  the  surgeon  stands  over 
him  holding  the  knee  with   both  .—SE^ 

hands,  the  fingers  being  placed 
under  the  popliteal  space.  The 
patient's  ankle  is  grasped  between 
the  surgeon's  knees.  The  whole 
weight  of  the  surgeon's  trunk 
can  then  be  thrown  upon  the  end 
of  the  lever  furnished  by  the  leg, 
the  hands  of  the  surgeon  pulling 
upon  tlie  popliteal  space  furnish- 
ing the  resistance.  After  the  limb 
is  forcibly  flexed  and  the  adhesions 
are  broken,  it  can  be  straightened 
if  the  patient  is  turned  upon  the 
face;  a  downward  force  being  ap- 
plied to  the  heel,  and  resi.stance 
being  furnished  by  a  cushion 
jilaced  under  the  patient's  knee. 
When  subluxation  is  present  it 
must  be  corrected,  and  this  can  be 
done  by  means  of  an  appliance 
which  will,  however,  be  needed 
only  in  extreme  cases. 

After  correction  of  the  deform- 
ity, tlie  limb  should  be  well  sur- 
rounded with  soft  cotton  and  a 
stiff  liandage  ajiplied,  the  limb 
being  held  straight  until  the  plas- 
ter has  become  hard.  The  pro- 
cedure is  sometimes  followed  by 
pain,  and  opiates  are  necessary  for 
a  few  days.  In  the  lighter  cases 
no  such  force  is  required,  but  the 
limb  can,  under  an  aiuesthetic,  be 
brought  into  position  by  manual 
manipulation. 

The  dangers  incurred  by  this 
procedure  are  not  so  great  as 
would  be  supposed.  Such  a  vio- 
lent procedure  should  not  be  un- 
dertaken if  there  is  inflammation 
present  at  the  joint,  but  in  the 
early  acute  stages  little  force  is 
required  to  straighten  the  limb. 
The  danger  of  rupture  of  the  ar- 
tery can  be  avoided  by  care.  Sep- 
aration of  the  epiphysis  of  the 
femur  may  take  place,  but  is  cured 
by  the  fixation  requisite  to  treat- 
ment, and  should  not  occur  if  the  force  is  carefully  ap- 
plied. Fracture  of  ihe  femur  and  tibia  can  be  avoided 
by  care. 

St/iioritiK. — In  chronic  synovitis  without  effusion  thor- 
ough fixation  is  needed  in  the  early  or  acuter  stages,  with 
or  without  compression.  The  ajiplication  of  cold  by  ice- 
bags,  evaporating  lotions,  cold  douches,  or  the  cold  coil 
will  often  be  a  helii,  and  iu  some  in,stances  hot  cloths  or 
poultices  relieve  pain.  Counter-irritation,  by  means  of 
tincture  of  iodine  or  blisters,  and  cauterization,  are  of 
doubtful  value  except  as  expectants.* 

In  chronic  synovitis  with  serous  effusion  the  treatment 

*  For  the  treatment  of  acute  synovitis  tbe  reader  is  referred  to  the 
article  Sjinoviti^. 


Fio.  .3(14.3.— Splint  for 
Traction  on  Knee  at 
any  Angle. 
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is  primarily  to  cause  the  absorption  of  the  fluid  bj-  means 
of  compression  and  fixation.  Besides  this,  distraction 
and  protection— one  or  both— are  needed  if  there  is  danger 
of  extension  of  the  disease  to  the  bone  or  cartilage,  and 
fixation  if  there  is  any  activity  of  disease;  the  choice  of 
massage,  of  passive  m'olion  in  later  stages,  or  of  fixation, 
is  a  question  of  judgment  in  each  individual  case,  it  be- 
ing borne  in  mind  that  motion  is  a  normal  function  of  a 
joint,  and  that  massage  may  be  supposed,  by  temporarily 
improving  the  local  circulation,  to  promote  the  absorp- 
tion of  synovial  ffdema  or  its  results,  and,  on  the  other 
hand,  that  anything  which  increases  the  inflammation  in 
a  joint,  like  ill-judged  motion,  is  an  injury. ' 

M'hen  the  intlammatory  stage  is  passed  and  there  is  no 
further  danger  of  extension  of  the  disease  to  the  hones  or 
cartilage,  massage,  as  well  as  passive  exercises,  may  be 
allowed.  Twists  and  sudden  jars  are  to  be  avoided,  and 
protection  (crutches  or  splints)  is  advisable  in  the  stage 
of  convalescence  if  the  attack  has  been  at  all  a  severe  or 
protracted  one. 

In  very  resistant  cases  of  simple  chronic  synovitis  the 
joint  should  be  incised  and  explored  to  find  a  cause  if 
possible. 

In  synovitis  witli  purulent  effusion  tlie  joint  should  be 
thoroughly  drained  liy  incision  and  washed  out.  If  the 
effusion  isbut  slightly  jiurulent,  aspiration  and  thorough 
washing  out  will  sutfice.  If,  however,  the  pus  is  thick, 
or  caseous  clots  are  present,  the  joint  should  be  freely 
opened  by  straight  lateral  incisions  and  well  washed  out 
with  an  aseptic  fluid.  The  observance  of  strict  aseptic 
precautions  is  of  course  necessary. 

Hydrops  AHicuU. — In  hydrops  articuli  (water  on  the 
knee)  the  treatment  is  such  as  would  promote  absorption 
or  removal  of  the  fluid.  Besi<les  fiiction  and  compres- 
sion, which  are  often  sufficient,  aspiration  is  of  great  ser- 
vice. The  procedure  may  be  considered  to  be  free  from 
danger.  The  best  method  of  applying  is  as  follows :  after 
a  thorough  cleansing  of  the  skin,  the  knee  is  bandaged 
with  a  rubber  bandage  to  exert  slight  pressure,  a  small 
portion  being  left  uncovered  for  the  insertion  of  the  aspi- 
rating needle.  This  is  best  done  at  a  little  distance  from 
the  side  of  the  patella.  The  size  of  the  needle  should  de- 
pend upon  the  character  of  the  fluid  ;  if  thorough  asepsis 
is  cari-icd  out  a  needle  of  large  size  or  a  trocar  is  free 
from  danger.  After  the  joint  has  been  aspirated,  the 
wound  should  be  covered  with  a  piece  of  aseptic  gauze 
or  cotton  and  a  rubber  bandage  applied  over  the  knee.  If 
the  fluid  is  again  effused,  the  joint  can  again  be  aspirated. 

When  reproduction  of  fluid  takes  place,  injection  of 
iodine,  as  in  the  treatment  of  hydrocele,  has  been  recom- 
mended and  used,  but  sometimes  the  results  have  been 
disastrous.  The  injection  of  carbolic-acid  solutions,  or 
of  corrosive-sublimate  solutions,  is  apparently  efficacious, 
as  well  as  thorough  irrigation  of  the  joint  already  men- 
tioned. 

The  treatment  of  chronic  rheumatoid  arthritis  of  the 
knee  is  the  same  as  that  of  the  same  disease  elsewhere,  as 
may  also  be  said  of  syphilis  and  gout.  In  some  cases  of 
•chronic  rheumatoid  arthritis  protection  is  sometimes  of 
use,  distraction  is  not  necessary,  and  fixation  should  be 
applied  only  temporarily.  Massage,  hot  applications,  and 
electricity  may  lie  of  benefit. 

Loose  Cartilage. — There  are  two  methods  for  removal 
of  loose  cartilage  at  the  knee:  (1)  The  open  incision,  in- 
troduced by  A.  Pare,  discarded  liy  later  surgeons,  in- 
cluding B.  Bell,  who  jireferred  am]nitation  of  the  thigh, 
and  revived  again  since  the  introduction  of  aseptic 
surgery;  (2)  the  .subcutaneous  extraction,  which  is  done 
as  follows:  tlu;  foreign  body  is  jjushed  into  the  external 
upper  cul-de-sae  and  held  by  the  finger  of  an  assistant 
under  the  triceps  tendon,  and  by  help  of  another  kept 
from  slijiping  u]).  An  incision  is  then  made  with  a  teno- 
tome in  tile  sulicutanciius  tissue,  directly  mider  the  syno- 
vial cavity,  and  in  tlie  synovial  wall,  directly  under  the 
foreign  body,  which  is  forced  out  into  the  cellular  ti.ssue; 
two  weeks  later  the  loose  cartilage  is  removed  by  direct 
inci.sion.  The  difficulties  of  tlie  .second  step,  naiiielj-,  re- 
moval of  the  cartilage  from  the  cellular  tissue,  are  great, 


and  several  modern  surgeons  prefer  the  direct  incision  on 
account  of  the  technical  difficulty  of  the  indirect  method 
{Revue  (le  Chirurgie,  1881,  No.  1). 

In  removal  of  a  loose  cartilage  by  direct  incision,  an 
incision  is  made  at  the  side  of  the  patella,  where  the  loose 
body  is  to  be  felt ;  the  strictest  asepticism  is  to  be  ob- 
served. 

Displacement  of  the  Semilunar  Cartilarje  (internal  de- 
rangement of  tlie  knee-joint)  is  the  result  of  a  sprain,  and 
the  symptoms  and  treatment  are  those  of  sprain  at  the 
knee  with  synovitis. 

In  the  severest  cases  an  ansesthetic  is  necessary  in  order 
to  restore  the  cartilage  to  place,  but  after  tlie  cartilage  is 
replaced  by  manipulation  of  the  joint  immediatel_y  after 
the  accident,  the  knee  is  to  be  flexed  to  its  fullest  extent, 
the  tibia  pulled  upon  as  if  to  draw  it  away  from  the  fe- 
mur, and  rotated;  the  limb  is  then  suddenly  straightened, 
the  operator  pressing  upon  the  displaced  cartilage  at  the 
same  time.  The  cartilage  sometimes  returns  to  its  place 
with  a  snapping  sensation,  but  often  without  the  pa- 
tient's consciousness.  Frequently  the  patient  learns,  by 
a  sudden  twist  of  the  limb,  to  replace  the  cartilage  him- 
self. In  recurrent  cases  of  dislocation  it  is  necessary  to 
remove  the  cartilage  by  direct  incision. 

Slippinr/  of  the  Patella. — Occasionally,  owing  to  an  in- 
jur}' to  the  lateral  fascia\  or  to  a  loss  of  tension  of  the 
quadricejjs  extensor  muscle,  the  patella  slips  to  the  side, 
interfering  with  locomotion,  and  causing  discomfort. 
The  treatment  has  been  spoken  of  earlier. 

Ankle-joint. — In  the  treatment  of  the  most  formi- 
dable affection  of  the  ankle-joint,  viz.,  tibio-tarsal  ostitis, 
protection  from  jar  is  cspeciallv  indicated,  as  will  be 
readil}'  .seen,  if  it  be  borne  in  mind  that  in  locomotion  the 
whole  weight  of  the  body  is  borne  at  each  step  upon  the 
comparatively  small  surface  of  the  articulating  portion 
of  the  astragalus.  Fixation  of  the  ankle  in  a  stifi  band- 
age and  allowing  the  patient  to  walk  n]ion  the  limb,  is  a 
manifest  error,  occasionall)'  made  possible  through  con- 
fusion of  a  simple  s.vuovitis,  which  at  certain  stages 
needs  fixation,  with  ostitis,  which  should  be  protected 
from  jar  at  all  stages.  Protection  can  be  furnished 
either  b\'  means  of  crutches,  or,  more  thoroughly,  by 
means  of  protective  splints  with  perineal  supports.  Pro- 
tective splints,  described  for  the  knee-joint,  are  needed 
in  ostitis  of  the  ankle. 

Fixation  is  of  advantage  in  the  acuter  stages  of  the 
affection,  and  is  readily  furnished  by  means  of  stiff  band- 
ages. 

If  abscesses  form,  thej'  should  be  incised. 

In  cases  of  tubi.-rculous  disease  of  the  ankle,  with  ex- 
tensive disease  of  bone,  the  decision  to  persevere  in  con- 
servative treatment,  or  to  resort  to  operative  interfer- 
ence, is  one  which  is  based  largely  upon  the  patient's 
age,  and  the  circumstances  of  attendant  care. 

In  children,  the  results  of  conservative  treatment  are 
fairly  satisfactory. 

In  adults,  however,  the  treatment  is  much  less  satisfac- 
tory in  advanced  cases.  Excision  or  amputation  is  not 
infrequently  ilemanded  in  the  worst  cases. 

Operative  interference  consists  of  curetting  the  sinuses 
or  the  removal  of  the  diseased  tarsal  bones.  It  will  be 
found  that  the  latter  procedure  gives  much  the  more  sat- 
isfactory results  when  the  ostitis  has  become  so  exten- 
sive as  to  have  occasional  sinuses;  if  it  has  involved  a 
greater  part  of  the  astragalus ;  and  if  the  curette  is  un- 
reliable as  a  means  of  removing  all  the  disease. 

Chronic  Synovitis  of  the  ankle-joint  is  chiefly  the  result 
of  sprains,  and  the  treatment  should  be  the  same  as  that 
commonly  used  in  the  sprains  of  the  ankle,  viz.,  fixation, 
compression,  massage,  passive  motion,  occasionally  pro- 
tection ;  and  the  period  of  time  required  for  the  employ- 
ment of  these  several  methods  varies  according  to  the 
severity  of  the  attack  and  the  condition  of  the  patient. 

Fixation  is  readily  furnished  by  stiff  bandages,  and 
compression  by  a  ruliber  bandage.  Care  should  be  taken 
that  the  pressure  comes  upon  the  proi)er  part  of  the  ankle, 
and  not  upon  the  most iirominent  part,  viz.,  the  malleoh. 
The  parts  requiring  pressure  are  the  depressions  in  front 
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and  behind  tlie  malleoli,  and  these  should  be  filled  with 
pads  of  cotton  or  felt,  so  that  the  pressure  of  the  bandage 
shall  fall  upon  the  capsule  of  the  joint,  and  not  chiefly 
ou  the  malleoli ;  if  there  is  much  swelling  at  the  ankle, 
this  precaution  is  not  necessary;  but  as  the  swelling- 
subsides  the  malleoli  become  more  prominent,  and  would 
bear  the  chief  pressure  of  the  constricting  bandage. 

In  severe  chronic  sj'novitis  of  the  ankle-joint  the  indi- 
cations are  for  rest,  fixation,  and.  if  swelling  be  present, 
compression.  In  cases  in  which  there  is  danger  of  exten- 
sion of  the  disease  to  the  astragalus  or  tibia,  protection  is 
advisable. 

In  the  lighter  cases  of  synovitis  of  the  ankle-joint,  or 
after  the  inflammatory  stage  has  passed,  the  need  of  per- 
fect fixation  is  not  present,  and  massage,  with  protected 
or  graduated  motion,  will  be  found  of  great  benefit. 

METAC.VRPO-PUALAKGE.A.L  JOINTS. — lu  chronic  affec- 
tions of  the  joints  of  the  anterior  part  of  the  foot  and  of 
the  toes,  it  is  often  desirable  to  allow  locomotion  without 
jar  at  the  joint,  and  to  avoid  the  incumbrance  of  crutches 
or  of  appliances. 

The  sole  devised  by  Mr.  Thomas,  of  Liverpool,  seen  in 
the  accompanying  diagram,  will  answer  the  indications 


Fig.  3044.— Sboe  for  Metacarpal  Disease. 

of  protection  and  fixation,  at  the  same  time  allowing  lo- 
comotion (Fig.  30-14,  rt). 

The  shoe  worn  by  the  Chinese,  with  a  thick  stiff  sole, 
cut  away  at  a  slant  at  the  toes,  answers  the  same  purpose 
(Pig.  3044,  b). 

It  is  important,  as  a  preventive  measure,  that  shoes 
which  are  too  short  or  which  crowd  the  toes,  should  be 
avoided ;  the  foot  should  also  be  prevented  from  slipping 
forward,  crowding  the  toes  against  the  front  of  the  shoe 
This  can  be  done  bj'  properly  lacing  the  shoe  against  the 
instep  and  ankle,  and  furnishing  a  sole  of  sufficient 
length. 

Shoulder- JOINT. — Chronic  Si/novitis. — In  synovitis  of 
the  shoulder-joint  with  any  active  inflammation,  the  indi- 
cation is  simply  for  rest  and  fixation.  These  are  readily 
secured  by  means  of  a  sling,  and  a  bandage  securing  the 
arm  to  the  side.  Compression  will  be  needed  if  there  are 
swelling  and  effusion,  and  this  is  effected  by  surrounding 
the  joint  with  cotton,  and  covering  the  whole  by  a  felt 
or  hard-rubber  shoulder-cap,  which  is  firmly  bandaged  to 
the  arm  or  shoulder. 

Fixation  should  not  be  continued  longer  than  there  is 
subacute  inflammation,  and  can  be  gradually  discontin- 
ued ;  the  bandage  which  holds  the  arm  to  the  side  being 
first  discarded,  and  then  later  on  the  sling. 

The  question  of  tlie  use  of  forcible  passive  motion  in 
the_  convalescent  stage  is  a  vexed  one.  When  the  ad- 
hesions are  chiefly  periarticular,  or  confined  to  portions 
of  the  joints,  and  are  firm,  forcible  motion  under  an  an- 
esthetic will  be  necessary;  but  in  the  majority  of  slight 
cases  gradual  passive  exercises  will  sutfice. 

If  the  fixation  is  due  to  muscular  spasm  chiefly,  forci- 
ble passive  motion  will  be  of  no  use,  as  the  spasm  reflex 
to  the  inflammation  at  the  joint  will  reappear,  after  the 
anaesthetic  is  withdrawn,  as  long  as  the  disease  of  the 
joint  remains. 

Vol.  v.— 19 


Local  applications  are  to  be  used  at  the  shoulder-joint 
for  the  same  reasons  and  indications  as  at  other  joints. 

(Jstitis. — In  tuberculous  ostitis  at  the  shoulder- joint, 
the  indications  for  treatment  are  practically  the  same  as 
those  present  in  chronic  synovitis. 

Distraction  is  not  indicated  in  disease  of  the  shoulder, 
as,  owing  to  the  laxity  of  the  joint,  the  weight  of  the 
dependent  arm,  if  kept  at  rest,  is  sufficient  to  separate 
the  humerus  from  the  opposing  bone  surface  of  the 
scapular  articulation. 

Abscesses  are  to  be  treated  in  the  usual  way. 

In  the  severest  cases,  excision  of  the  shoujder  is  indi- 
cated, and  excellent  results  are  att.ained. 

AcR0MIO-CLA•^^cuL.\R  AND  Sterno-clavicular  Arti- 
culations.— Fixation  and  expectancj'  are  all  that  can  be 
done  for  these  joints.  Fixation  can  readily  be  secured  by 
retaining  the  arm,  as  in  disease  of  the  shoulder-joint. 

Elbow-joint. — Synovitis  of  the  elbow-joint  recovers 
usually  under  fixation,  which  is  readily  obtained  by  fix- 
ation splints,  internal  angular  splints,  external  angular 
splints,  or  a  lateral  splint  to  which  the  arm  is  strapped  or 
bandaged.  These  splints  can  be  made  of  tin  or  paste- 
board, reinforced  with  iron  or  wire  (telegraph  wire),  or 
wood,  and  should  be  fitted  to  the  arm  bent  to  a  right 
angle.  Compression  can  be  effected  by  surrounding  the 
joint  with  cotton  and  bandaging  it  with  an  elastic  rubber 
bandage.  In  time  fixation  by  splints  can  be  discontin- 
ued, and  the  support  of  a  sling  alone  be  relied  on,  with 
passive  exercises  and  massage.  In  cases  of  ostitis  the 
treatment  is  the  same,  except  that  a  much  greater  length 
of  time  is  required,  and  abscesses  needing  to  be  incised 
may  supervene. 

In  the  severest  cases,  excision  offers  the  readiest  chance 
of  cure. 

Wrist. — The  treatment  of  disease  of  the  ■wrist-joint  is 
to  be  conducted  on  the  same  principles  as  that  of  the 
other  joints,  and  consists  chiefly  of  fixation,  by  means  of 
palmar  splints,  and  compression.  It  may  be  meulioned, 
in  regard  to  tuberculous  ostitis  of  the  wrist,  that  excision, 
till  recentlj'  rejected  as  au  unjustifiable  procedure,  is  of 
more  assistance  than  has  hitherto  been  supposed.  It  is, 
of  course,  indicated  onlj'  in  the  severest  cases.  Excellent 
results  have  been  obtained  by  this  procedure,  chiefly  in 
adolescents  and  young  adults. 

Other  Joints. — Diseases  of  the  sacro-iliac  articulation, 
and  of  the  temporo-maxillary  articulation,  are  treated 
elsewhere  in  this  work  (see  under  Sacro-Iliae  Disefi»e,  and 
Jnics,  etc.)  The  treatment  of  the  remaining  joints  re- 
quires no  especial  mention.  Edward  W.  Brndford. 

Robert  W.  Locett. 

JOINTS,  INJURIES  TO— The  injuries  from  which 
joints  suffer  are  dislocations,  sprains,  concussions,  and 
wounds.  Dislocations  are  considered  elsewhere;  the 
other  injuries  are  the  subjects  of  this  article. 

Sprains  (Distortions). — A  sprain  is  a  severe  wrenching 
of  a  joint  followed  by  stretching  or  tearing  of  one  or 
more  of  its  ligaments  with  effusion  of  serum  or  blood 
into  the  joint  cavity,  the  extra-articular  tissues,  or  both. 
The}'  are  caused  as  a  rule  by  the  same  sort  of  violence, 
though  in  lesser  degree,  as  that  which  produces  disloca- 
tions ;  that  is,  by  forced  movements  carried  beyond  their 
physiological  limits,  or  b_y  movements  at  variance  w-ith 
the  normal  mechanism  of  "the  joint  (Tillmans). 

Sprains  are  most  common  in  early  and  middle  life,  and 
they  occur  frequeutlj- In  joints  that  have  previously  suf- 
fered from  sprain,  in  persons  with  undeveloped  muscles, 
relaxed  ligaments,  or  deformed  limbs.  Sprains  of  the 
ankle-joint  and  wrist-joint  are  most  common  owing  to 
the  relation  which  these  joints  bear  to  locomotion  and 
prehension ;  the  articulations  of  the  foot,  especially  the 
calcaneo-astragaloid  and  the  medio-tarsal,  and  the  meta- 
carpo-phalangeal  joints  also  suffer  frequently  and  for  the 
same  reason.  The  knee  is  sprained  much  less  frequently 
than  would  be  supposed  from  its  relation  to  locomotion 
and  the  weight  of  the  body,  and  the  enartfirodia,  owing 
to  their  wide  range  of  motion  and  the  strong  muscles  sur- 
rounding them,  seldom  suffer  from  sprains. 
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Pathology. — Spi'ains  are  of  all  degrees  of  severity  from 
the  trilling  wrench,  the  effects  of  which  quickly  disap- 
pear, to  tile  violence  sufficient  to  produce  a  fracture  or 
dislocation.  A  sprain  is,  in  fact,  a  dislocation  of  greater 
or  lesser  degree  in  which  the  bones  have  returned  at  once 
to  their  normal  relation.  In  severe  cases,  the  ligaments, 
being  inelastic,  give  way  and  are  partially  or  completely 
divided  or  are  detached  from  their  insertions ;  the  tendi- 
nous sheatlis  and  contiguous  muscles  are  often  torn, 
sometimes  at  a  considerable  distance  from  the  articula- 
tion, and  tendons  are  frequently  displaced  or  severed 
from  their  insertions.  The  blood-vessels  in  and  around 
the  joint  may  be  ruptured,  causing  the  joint  cavity 
or  the  surrounding  tissues  to  be  filled  with  blood.  The 
line  of  displacement  in  sprains  usually  takes  the  direc- 
tion in  which  there  is  normally  least  motion ;  in  the  hinge 
joints  it  is,  therefore,  lateral.  Through  this  unnatural 
motion,  the  synovial  membrane  is  unfolded  on  one  side, 
on  the  other"  it  is  compressed,  crushed,  and  often  torn 
(Sajous'  "  Annual  ").  The  ends  of  the  bones  are  contused 
and  sometimes  fractured.  Common  examples  of  the 
latter  are  found  in  the  lower  end  of  the  fibula,  the  internal 
malleolus,  and  the  lower  end  of  the  radius.  To  this  the 
term  sprfiinfrad  ure  is  applied  by  some ;  others  limiting  the 
application  of  this  term  to  those  cases  in  wliich  a  ligament 
or  tendon  carries  away  a  portion  of  the  cortex  of  the  bone 
to  which  it  was  attached,  A  fracture  of  the  lower  end 
of  the  external  malleolus,  complicating  a  sprain  of  the 
ankle,  may  be  unrecognized  and  may  serve  to  explain 
mau_v  cases  of  ankylosis  following  an  apparently  simple 
sprain  of  this  joint  (Callender).  The  articular  cartilages 
are  bruised,  broken,  or  detached.  The  reactionary  in- 
flammation which  affects  these  tissues,  the  increase  in 
synovial  fluid,  the  a;dema  of  the  soft  structures,  and  the 
ecchymosis  need  only  be  mentioned. 

Symptoms. — The  first  symptom  is  instantaneous  and 
usually  severe  pain  in  the  joint,  accompanied  by  an  im- 
pairment or  total  loss  of  function.  The  pain  is  charac- 
teristic of  injury  to  ligaments,  which  are  not  sensitive  to 
cutting,  but  react  quickly  to  twisting,  etc.,  a  condition 
which  may  serve  to  protect  articulations.  Nausea  and 
vomiting  are  often  present  even  in  sprains  of  minor  de- 
gree. Swelling,  due  to  extravasation  of  blood  into  the 
joint  or  periarticular  tissues,  and  most  noticeable  where 
there  is  least  resistance  from  ligaments,  rapidly  follows, 
obliterating  the  normal  outlines  of  the  joint.  In  mild 
cases  the  swelling  may  at  first  be  very  slight ;  it  is  often 
increased,  however,  by  a  subsequent  sj'novitis.  Evi- 
dences of  inflammation  soon  supervene.  Pain  and  ten- 
derness continue,  and  after  a  few  days  indistinct  crepi- 
tation may  be  noticed  on  movement  of  the  joint,  caused 
by  a  deposit  of  plastic  matter  in  the  contiguous  soft  tis- 
sue, the  tendinous  sheaths,  or  the  articular  cartilages. 
Pain  and  weakness  may  persist  for  a  long  time  even  after 
other  inflammatory  symptoms  have  apparently  subsided ; 
they  result  usually  from  incomplete  union  of  the  torn 
capsule,  from  overdistcntion  of  the  capsule  by  synovitis, 
or  from  adhesions.  Ecchymosis,  due  to  extravasation 
Into  tlie  soft  parts,  appears  quite  early ;  when  due  to 
blood  in  the  joint  cavity,  it  appears  much  later.  Acute 
suppuration  in  a  sprained  joint  is  rare,  unless  the  patient's 
general  condition  is  greatly  depressed.  In  slight  sprains 
the  pain  and  swelling  quickly  subside  and  the  functions  of 
the  jiiint  are  soon  restored;  in  severe  ones,  with  involve- 
ment of  the  bones,  cartilages,  or  contiguous  structures, 
inflannnation  is  increased  and  convalescence  correspond- 
ingly delayed.  Stiffness  of  the  joint  often  persists  after 
tlie  inflammatory  symptoms  have  subsided  and  sometimes 
tliere  follow  rigidity  and  wasting  of  the  muscles. 

Dia;iniisis. — As  a  rule  the  diagnosis  is  easily  made. 
The  gap  in  a  torn  ligament,  especially  a  lateral  one,  may 
be  seen  and  fel  t :  and  bj- 1  he  sense  of  touch  a  complicating 
fracture  is  usually  detected  with  ease.  Marked  swelling 
often  obscures  the  bony  landmarks  around  a  joint,  and 
in  such  cases  firm  and  continued  pressiu'e  over  these 
prominences  will,  by  displacing  the  fluids  in  the  infiltrated 
tissues,  determine  their  situation  ;  shovdd  they  correspond 
in  location  and  mobility  to  the  sound  side,  the  question 


of  fracture  or  dislocation  may  lie  dismissed.  The  swell- 
ing may  be  so  great,  however,  that  a  complicating  frac- 
ture may  be  difficult  of  detection,  and  when  the  fracture 
is  incomplete  or  impacted  a  diagnosis  is  impossible.  In 
this  case  the  Roentgen  ray  is  of  great  aid  in  diagnosis 
and  should,  when  available,  always  be  used;  when  it  is 
not  possible  to  employ  the  .i -ra\-  aii  anaesthetic  should  be 
administered.  Epiphyseal  separations  in  children  re- 
semble sprains  closely  and  for  their  differentiation  the 
.T-ray  or  an  ana-sthetic  is  required. 

Treatment. — The  treatment  of  course  varies  with  the 
extent  of  the  injury,  but  there  are  certain  indications  com- 
mon to  all  cases,  the  most  important  of  which  are  the 
following;  (1)  check  extravasation ;  (2)  prevent  and  sub- 
due inflammation  ;  (3)  relieve  pain ;  (4)  promote  absorp- 
tion; (5)  obtain  repair  of  the  torn  ligaments;  (6)  restore 
the  function  of  the  joint. 

Slight  sprains  need  little  treatment  but  a  vast  amount 
of  care;  indeed  it  is  the  slight,  unheeded,  and  therefore 
untreated  sprains  that  are  most  frequently  followed  b_v 
structural  changes  in  the  joint.  Following  a  mild 
sprain  the  joint  should  at  once  be  immobilized  b}'  a 
suitable  splint  or  bandage  and  cold  should  be  employed 
by  means  of  the  ice  bag  or  Leiter's  coil.  Cold  checks 
extravasation  better  than  heat,  which  in  the  earh-  stages 
tends  rather  to  increase  the  bleeding;  it  also  prevents  in- 
flammation, controls  pain,  and  gives  great  comfort  to  the 
patient.  To  promote  absorption  and  restore  the  func- 
tion of  the  joint  there  is  nothing  as  good  as  massage, 
which  should  be  begun  on  the  second  or  third  daj-.  It 
may  at  first  cause  pain,  in  which  case  only  gentle  strok- 
ing should  be  eniijlo_yed,  beginning  not  over  the  tender 
and  swollen  joint,  but  on  the  healthy  tissues  above  and 
below,  and  stroking  in  the  direction  of  the  returning 
lymph  currents.  During  manipulation  the  limb  should 
be  kept  in  the  most  comfortable  position  and  the  greatest 
extent  of  the  palmar  .surface  of  the  hand  should  be  ap- 
plied. The  first  ajiplication  should  last  for  from  ten  to 
fifteen  minutes,  and  kneading  or  passive  motion,  if  pain- 
fid,  should  not  be  employed.  After  massage  return  to 
the  splint  and  cold  for  another  twenty-four  hours;  then 
repeat  the  ma.ssage,  keeping  it  up  for  at  least  half  an  hour 
(Cheyne).  From  this  time  onward  the  splint  and  cold 
may  be  discontinued;  instead,  pressure  by  means  of  cot- 
ton and  an  elastic  or  flannel  bandage  may  be  applied  in 
the  intervals  between  two  successive  massagings,  which 
should  be  employed  as  often  as  once  or  twice  a  day. 
Passive  motion  may  be  begun  with  the  massage  as  soon 
as  the  comfort  of  the  patient  will  permit.  When  an  ar- 
ticulation of  the  lower  extremity  is  involved,  the  patient 
should  go  to  bed ;  when  the  upper  extremity  is  implicated, 
the  limb  should  be  held  in  a  sling. 

Severe  Sprains  are  governed  in  their  treatment  by  the 
same  general  indications.  Immobilization  should  be  se- 
cured at  once  and  continued  for  several  days,  depending 
on  the  severity  of  the  case.  Immobilization  for  more 
than  a  few  days,  as  under  the  older  methods,  is  objection- 
able because  adhesions  are  apt  to  form,  thus  causing 
impairment  of  function,  and  because,  when  there  is  a  tu- 
berculous taint,  proper  conditions  for  a  localized  tuber- 
culosis are  established  (Alumford).  Adequate  fixation  of 
the  joint  may  be  secured  by  encasing  it  in  cotton  beneath 
a  plaster-of-Paris,  silicate  of  soda,  or  starch  splint,  the 
patient  remaining  in  bed  if  the  lower  limb  is  involved  or 
wearing  a  sling  if  the  upper  extremity  is  injured.  To 
limit  effusion  and  control  tlie  pain  cold  should  be  applied. 
For  promoting  absorption  and  restoring  joint  function 
massage  is  the  most  effective  agent.  The  proper  time  to 
begin  Its  application  cannot  be  arbitrarily  laid  down. 
Lovett  believes  that  severe  cases  should  receive  absolute 
fixation  and  rest  for  a  few  days,  when  there  may  be  sub- 
stituted an  adjustable  splint  which  can  be  removed  every 
day  and  thus  enable  the  surgeon  to  note  the  progress 
of  the  case.  AVith  the  subsidence  of  acute  symptoms 
massage  should  be  begun,  and  it  should  be  continued 
thereafter  once  or  twice  every  day.  In  the  intervals 
between  the  sittings,  pressure  by  means  of  cotton  and 
the  adjustable  splint,  later  by  an  elastic  or  flannel  bandage, 
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may  be  applied.  Alternating  hot  and  cold  douches  last- 
ing for  a  few  moments  will  heighten  the  effect  of  the 
massage.  Passive  motion  should  be  begun  as  soon  as 
possible,  but  not  until  after  it  ceases  to  provoke  pain :  it 
should  be  practised  with  gentleness  and  care,  the  range 
being  gradual!}'  increased  and  pains  lalien  not  to  strain 
an  injured  liganienl.  Under  this  treatment  a  period  of 
two  or  three  weeks  often  suffices  to  put  a  joint,  suilering 
from  a  sprain  of  average  severity,  in  condition  for  care- 
ful use  (Mumford).  Treatment  should  be  continued  for 
three  weeks  more,  however,  and  an  elastic  bandage  may 
be  worn  with  comfort  and  increased  security  for  a  further 
period  of  six  weeks  (Cheyne).  The  time  to  begin  walk- 
ing or  using  the  joint,  like  the  beginning  of  massage  or 
passive  motion,  cannot  be  arbitrarily  stated.  It  should 
be  attempted  with  great  care,  and  "the  trials  should  be 
made  at  frequent  intervals  but  for  very  short  periods  of 
time.  As  the  pain  caused  by  these  efforts  diminishes, 
the  use  of  the  affected  part  may  be  increased. 

When  a  ligament  has  been  torn  across,  the  case  must  be 
treated  with  increased  caution.  A  splint  specially  de- 
signed to  support  the  injured  ligament  should  be  applied 
and  kept  in  position  for  about  six  weeks ;  this  length  of 
time  being  necessary  for  ligamentous  repair.  To  prevent 
the  formation  of  adhesions,  massage  and  passive  motion 
should  be  employed  with  great  care,  so  as  not  to  disturb 
the  injured  ligament.  When  a  ligament  has  been  torn 
from  its  insertion,  or  has  carried  away  a  cortical  fragment 
of  bone,  the  same  treatment  is  applicable. 

A  large  effusion  of  blood  into  the  joint  cavity  indicates 
a  severe  injury,  one  liable  to  be  followed  by  S3'novitis 
and  perhaps  by  adhesions  and  ankylosis.  If  the  effusion 
keeps  on  increasing  after  the  tirst  ilay,  or  fails  to  be  read- 
ily absorbed,  it  should  be  aspirated  under  the  strictest 
aseptic  precautions.  Afterward  the  treatment  follows 
the  usual  course.  "In  these  more  severe  cases  three 
weeks'  rest  or  more  should  be  insisted  on  before  the  joint 
is  allowed  to  be  used  "  (Cheyne). 

The  patient  should  be  given  a  light  and  properly  se- 
lected diet,  and  his  bowels  should  loe  made  to  act  "with 
regularit}'.  In  severe  cases  in  which  the  jjain  has  not 
been  controlled  by  rest  and  cold,  internal  anodynes  should 
be  administered. 

Stra.ppi)i;i  (Fig.  304.5),  a  method  of  treatment  particu- 
larly suited  to  sprains  of  the  ankle  and  tarsal  joints,  was 
first  recommended  by  Cotterell  and  Gibney.  The  latter 
describes  the  method  substantially  as  follows:  Ordinary 
rubber  adhesive  plaster  is  cut  into  strips  one  inch  wide, 
and  of  two  lengths,  respectivel.y  twelve  and  eighteen 
inches.  If  the  patient  is  seen  earlj-  and  before  the  swell- 
ing is  marked,  the  joint  may  be  strapped  at  once.  After 
the  examination  is  made,  massage  should  be  etnployed  for 
five  minutes,  the  foot  being  elevated  and  relaxed.  Then, 
the  foot  and  lower  leg  having  been  shaven,  the  first,  a 
horizontal  strip,  is  applied,  in  such  a  manner  as  to  lie 
parallel  with  and  just  above  the  border  of  the  sole,  its  ex- 
tremities ending  just  behind  the  great  and  little  toes  re- 
spectively. The  second,  a  vertical,  strip  is  next  applied ; 
it  should  begin  a  short  distance  above  the  ankle  on  the 
side  least  injured  and  should  end  half-waj-  up  the  leg  on 
the  side  of  greatest  injury,  where  the  ligaments  need  and 
therefore  receive  the  greatest  support.  This  second  strip 
crosses  the  first  at  right  angles,  and  lies  parallel  with  the 
tendo  Achillis.  Then  horizontal  and  vertical  strips,  each 
overlapping  its  predecessor  one-half,  are  alternately  ap- 
plied; the  \'ertical  ones  coming  graduall}'  forward,  the 
horizontal  rising,  until  the  whole  ankle  is  enclosed,  leav- 
ing out  tlie  jjoiiit  of  the  heel  and  a  strip  on  the  front  of 
the  leg  and  the  dorsum  of  the  foot,  a  precaution  which 
prevents  circular  constriction  and  strangulation.  The 
strips  are  all  drawn  tightly,  and  just  beneath  the  malleoli 
the  horizontal  ones  are  reinforced  by  being  doubled.  A 
gauze  or  flannel  bandage  placed  over  the  strips  will  cause 
them  to  adhere  rightly  and  will  further  strengthen  and 
I  secure  the  articulation.  The  patient  should  put  on  his 
I  boot  and  stocking  and  begin  to  walk  at  once:  indeed,  he 
■  may  walk  rather  freely,  p"i-ovided  it  causes  no  ]5ain  what- 
ever or  only  a  small  amount.     A  cane  usually  affords 


sufficient  aid.  and  crutches  as  a  rule  should  not  be  al- 
lowed, because  the  patient,  depending  on  them,  does  not 
give  sufficient  motion  to  the  injured  joint.  The  foot 
should  be  flexed  to  slightly  less  than  a  right  angle  while 
the  straps  are  being  applied;  this  position  is  comfortable 
and  permits  the  wearing  of  a  low-heeled  boot.  The  dress- 
ing should  be  removed  and  reapplied  at  the  end  of  a 
week,  and  two  or  three  dressings  usually  effect  a  cure. 


Fig.  3045.— Cotterell  and  Gibney's  Jletliud  ul  SUuiipiug  for  Sprain 
ot  Ankle. 


Gibney  condemns  the  routine  use  of  fomentations,  plas- 
ter of  Paris,  and  bandages.  Strapping  is  ajiplicable  to 
both  early  and  late  stages  of  sprains,  serving  to  fix  the 
joint  and  limit  effusion  in  the  former,  to  fix  the  joint  and 
promote  absorption  in  the  latter.  In  severe  cases,  com- 
plicated with  fracture,  blebs,  etc.,  the  application  of  strap- 
ping wovdd  of  necessit_v  be  delayed  for  a  few  days,  and 
even  in  the  severe  though  imcomplicated  cases,  seen  late, 
with  much  swelling,  it  might  perhaps  be  better  first  to 
reduce  the  swelling  by  immobilization,  elastic  bandaging, 
and  elevation.  Under  the  treatment  by  sti'apping,  pa- 
tients are  able  to  attend  to  business  and  the  function  of 
the  part  is  completely  restored  much  earlier  than  by  other 
methods.  It  is  applicable  to  other  joints  than  the  ankle. 
When  both  lateral  ligaments  have  suffered  equality,  the 
vertical  strips  ma\'  begin  and  end  at  the  same  level.  In 
.severe  cases,  in  which  the  swelling  of  the  foot  ami  toes  is 
great  and  the  whole  ankle  must  be  strapped,  leaving  no 
portion  uncovered,  it  is  necessarj-  carefully  to  strap  each 
toe. 

Static  electricity  and  superheated  air  are  also  advocated 
in  the  treatment  of  acute  sprains. 

Sequela  and  Prognosis. — Obstinate  netiralgic  pains,  pa- 
rox3'smal  or  continuous,  and  usual!}'  exaggerated  by 
barometric  changes,  not  infrequently  follow  a  sprain. 
To  relieve  them,  when  all  other  methods  have  failed,  it 
may  be  necessary  to  cut  the  nerve  filaments  supplying 
the  joint.  Stiffness  more  or  less  marked  may  persist  for 
a  longer  or  shorter  period,  but  it  usually  }'ie!ds  to  the 
treatment  alread}'  advised.  In  rare  instances,  a  joint 
may  suffer  at  intervals  of  weeks  or  even  months  from 
attacks  of  acute  or  subacute  inflammation,  a  condition 
referred  to  as  "irritable  joint."  Counter-irritation,  with 
immobilization,  commonly  affects  a  speedy  cure.  The 
prognosis  will  depend  on  the  joint  involved,  the  extent 
of  the  injury,  the  habit  and  jihysical  condition  of  tlie  pa- 
tient, and  the  promptness  and  e"fliciency  of  tlie  treatment. 
In  the  gouty  and  rheumatic,  the  joint  inflammation  is 
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generally  tedious  and  chronic,  yielding  only  to  local, 
combined  with  constitutional  treatment  (with  iodides, 
colchicum,  etc.);  while  in  scrofulous  patients  chronic 
osteitis,  synovitis,  or  extensive  destructive  (tuberculous) 
disease  of  the  joint  may  follow.  Extensive  hemorrhage 
into  the  joint  cavity  renders  the  prognosis  more  grave. 

Ankylosis  of  a  varying  degree  will  follow  in  a  certain 
number  of  cases ;  for  its  relief  passive  motion  and  mas- 
sage combiued  with  the  use  of  superheated  air  may  be 
employed.  For  the  relief  of  the  so-called  false  ankylosis, 
particularly  that  following  traumatism,  Gwyer  strongly 
recommends  the  use  of  static  electricity ;  but  that  it  is  as 
valuable  as  the  measures  referred  to  above  is  extremely 
doubtful.  When  the  adhesions  are  veiy  strong  it  may  be 
necessary  to  "break  them  up  "  under  an  ansesthetic  {brise- 
ment force),  after  which  the  case  must  be  treated  as  one 
of  acute  sprain — that  is,  bj'  cold,  massage,  and  passive 
motion;  otherwise  the  adhesions  will  reform.  It  may 
indeed  be  necessary,  in  making  the  necessiiry  passive  mo- 
tion, to  administer  an  aufesthetic  several  times.  "When 
wasting  of  the  muscles  has  occurred,  faradism  should  be 
employed.  Finally  it  may  happen,  despite  all  possible 
caution,  that  the  joint  remains  weak  and  troublesome  for 
a  lifetime,  ankylosis  may  persist,  or  destructive  joint 
changes  develop,  causing  great  suffering,  from  which 
patients  are  relieved  only  by  excision  or  amputation. 
When  ankylosis  is  imminent,  the  position  of  the  limb 
should  be  such  as  to  make  it  as  useful  as  possible  after 
stiffuess  is  complete. 

Contusions  result  from  falls  or  from  blows  with  a 
blunt  instrument.  They  may  be  divided  into  direct  and 
indirect ;  the  former  are  produced  by  violence  acting  di- 
rectly on  the  joint ;  the  latter  by  conti-e-cmip. 

Indirect  contusions  are  often  spoken  of  as  concussions; 
those  of  the  hip,  for  example,  are  caused  by  a  fall  on  the 
foot  or  trochanter.  The  principal  injur_y  in  this  variety 
of  contusion  is  found  in  the  articular  cartilages  which 
have  been  more  or  less  bruised.  The  other  structures  of 
the  joint  niaj'  be  injured,  however,  and  sometimes  there 
results  an  impacted  fracture. 

Direct  contusions  are,  of  course,  closely  allied  to  con- 
tused wounds  of  joints  (see  contused  wounds),  the  differ- 
ence being  largely  one  of  degree.  Here  the  chief  injury 
is  to  the  periarticular  soft  structures  and  the  synovial 
membrane.  In  slight  contusions  there  may  be  nothing 
more  than  a  bruising  of  the  periarticular  tissues,  with 
perhaps  slight  extravasation  of  blood.  Severe  contu- 
sions, on  the  other  hand,  may  be  associated  with  lacera- 
tion of  ligaments  or  synovial  membrane,  chipping  or  de- 
tachment of  the  cartilages,  injury  to  the  ends  of  the  bone, 
fracture  or  dislocation,  and  an  elfusiou  of  blood  into  the 
joint. 

Symptoms. — Besides  the  local  evidences  of  contusion 
there  will  be  an  eifusion  of  blood  into  the  joint,  some- 
times so  marked  as  to  make  the  joint  tense.  In  the  lat- 
ter instance  flexion  of  the  joint  occurs,  because  in  this 
position  the  limb  is  most  comfortable  and  the  joint  has 
the  greatest  capacity.  lutiltration  of  the  skin  and  an 
ecchymosis  ap])earing  early  if  the  contusion  is  direct, 
much  later  if  indirect,  will  be  observed.  Pain  and  dis- 
turbance of  function  vpill  vary  in  proportion  to  the  de- 
gree of  injury  inflicted. 

The  diagnosis  will  depend  on  the  history  and  signs  of 
a  trauma  of  the  joint,  on  the  subsequent  swelling  from 
effusion  into  the  joint,  and  on  the  pain,  tenderness,  and 
loss  of  function.  When  there  is  a  suspicion  of  injury  to 
the  iHjnes  or  cartilages,  an  anesthetic  .should  be  adminis- 
tered, and  in  every  case  the  .x-ray  will  give  valuable  aid. 
The  possibility  of  hieraophilia  or  scurvy  having  produced 
the  effusion  must  lie  kept  in  mind. 

In  a  healthy  subject,  the  recovery  from  a  slight  con- 
tusion is  usually  rapid  and  complete;  but  if  the  subject 
is  delicate  or  tuberculous,  there  may  result  tuberculous 
disease,  or  abscess  of  the  joint,  or  the  bones  may  necrose 
or  a  sarcoma  develo)5.  A  non-tubei'culous  abscess  is  rare ; 
it  may  result  from  infection  in  the  superficial  tissue  and 
subsequent  extension  to  the  deeper  parts  and  to  the  ar- 
ticulation, or  it  may  be  due  to  infection  of  the  ellused 
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blood  by  germs  carried  by  the  circulation.  Tuberculosis 
of  the  joint  is  a  much  more  common  event.  In  the  aged 
a  contusion  may  residt  in  a  chronic  arthritis  with  rougli- 
ening  of  the  cartilages,  in  calcareous  deposits,  or  in  ab- 
sorption of  the  articular  ends  with  shortening  and  loss  of 
function.  In  severe  contusions,  associated  with  lacera- 
tion of  ligaments  and  synovial  membrane,  and  charac- 
terized by  effusion  into  the  joint,  the  injury,  if  carefully 
treated,  may  result  in  absorption  of  the  effusion  and  com- 
plete restoration ;  but  often  there  is  left  behind  a  mass  of 
fibrous  tissue  which  interferes  with  motion  and  causes 
more  or  less  ankylosis.  If  the  articular  cartilages  have 
become  detached  and  absorbed,  the  ankylosis  may  and 
likely  will  be  bony.  Severe  contusions  may  also  be  fol- 
lowed by  gangrene  of  the  skin  and  subcutaneous  tissues, 
or  suppuration  may  develop  in  the  joint. 

Treatment. — Both  slight  and  severe  contusions  must  be 
treated  with  the  utmost  care.  Rest  and  the  application 
of  cold  Avere  formerly  widely  employed,  but  rest,  if  too 
prolonged,  is  now  considered  harmful,  since  it  permits 
the  organization  of  the  effusion  into  connective  tissue  and 
thus  favors  the  production  of  ankylosis.  Ice  should  be 
used  only  in  the  early  stages  to  control  the  pain,  and 
warmth  may  be  more  agreeable  and  quite  as  effective. 
The  treatment  of  contusions  is  the  same  as  that  of  sprains. 
Massage  begun  early,  intermittent  elastic  bandaging,  and 
passive  motion,  which  promotes  absorption,  lessen  the 
possibility  of  ankylosis  and  hasten  recovery.  The  same 
rules  govern  the  emploj'ment  of  massage  in  contusions  as 
in  sprains. 

When  the  joint  is  overdistended  by  effusion,  it  may, 
under  the  strictest  aseptic  precautions,  be  aspimted; 
and  when  suppuration  occurs,  drainage  and  irrigation 
should  be  employed.  A  fracture  complicating  a  contu- 
sion of  joints  must  of  course  be  treated  by  splints,  but 
these  should  be  removed  every  six  or  eight  days  (oftener 
in  the  later  .stages),  and  a  new  splint,  changing  the  posi- 
tion of  the  joint,  shoidd  be  applied.  Massage  and  jiias- 
sive  motion  should  be  employed  when  the  splints  are 
changed.  If  ankylosis  is  imminent,  the  limb  should  be 
placed  in  that  position  which  is  likely  to  make  it  most 
useful. 

Wounds. — Wounds  of  joints  are  either  non-jienetrat- 
ing  or  penetrating.  The  former  are  as  a  ride  only  seri- 
ous when  complicated  by  suppuration,  which  may  sub- 
sequently invade  the  joint;  they  should  be  treated 
antiseptically,  the  parts  being  thoroughly  immobilized. 
Penetrating  wounds,  on  the  other  hand,  are  among  the 
most  serious  of  Injuries,  involving  not  only  the  useful- 
ness of  the  limb,  but  often  the  life  of  the  patient.  They 
may  be  subdivided  into:  (1)  incised,  (3)  punctured,  (3) 
contused,  (4)  lacerated,  and  (5)  gunshot. 

Symptoms. — The  .symptoms  vary  according  to  the  joint 
involved,    the  extent  and>   nature  of  the  injurj-,   and 
whether  or  not  infection  has  occurred.     There  are  pres- 
ent, of  course,  the   local  evidences  of  a  wound   from 
which  blood  is  escaping  and  usually  synovial  fluid.     The 
latter  may  come  from  a  bursa  or  tendinous  sheath,  but 
its  escape  in  any  Ciuantity  should  be  regarded  as  evi- 
dence   of    joint    penetration;   and    since   many  of  the! 
larger  bursiB  are  connected  with  the  joint,  it  is  well  to  I 
assume  that  in  every  case  in  which  there  is  an  escape  of  I 
synovial   fluid   the  articular  cavity  has  been   invaded.  I 
When  the  wound  is  not  too  large  and  infection  has  not  j 
occurred,  the   borders  of  the   wound  soon   adhere,  the , 
synovia  ceases  to  flow,  and  the  wound  will  heal  without 
inflammation  or  permanent  disturbance  of  the  joint  func-j 
tion ;  or  a  mild  inflammation  with  a  serous  or  sero-fibrin-i 
ous  synovitis  may  occur,  but  the  symptoms  soon  subside. ' 
In  infected  cases  the  time  at  which  the  inflammatory 
symptoms  appear  will  depend  on  whether  infection  hasj 
occurred  at  the  time  of  the  accident  or  later.     In  one| 
group  of  cases  the  sides  of  the  wound  quickly  iniite,  but. 
on  the  third,  fou;'th,  or  fifth  day  evidences  of  iuflamma-| 
tion  appear  and  rapidly  increase ;  there  are  high  fever  andi 
the  constitutional  sj'mptoms  of  infection;  the  joint  be-i 
comes  tender,  painful,  and  swollen,  losing  its  normal  out  i 
line ;  the  skin  becomes  red  and  tense,  and  the  site  of  the] 
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Tvouud  is  red.  swollen,  and  even  fluctuating.  If  the  bor- 
ders of  the  wound  are  separated,  pus  may  appear.  A 
second  group  of  cases  runs  a  more  acute  course,  particu- 
larlj'  those  in  which  there  is  a  large  effusion  of  blood  into 
the  joint.  In  these  the  local  and  constitutional  sj'mp- 
toms  of  suppuration  appear  within  twenty-four  hours, 
and  unless  the  joint  is  freely  opened  and  drained  the  re- 
sults are  most  unfavorable ;  indeed,  it  may  be  necessary  to 
resect  in  order  to  avoid  the  gangrene  which  may  occur, 
accompanied  by  the  constitutional  evidences  of  sepsis. 
In  still  another  group  of  cases  the  course  is  more  sub- 
acute and  the  joint  exudate,  while  large,  is  not  strictly 
suppurative,  but  looks  like  cloudy  synovia  mixed  with 
flakes  containing  pus  cells.  The  most  severe  cases  are 
those  septic  or  gangrenous  inflammations  of  the  joint  in 
which  death  occurs  from  septicaemia  as  early  as  on  the 
fourth  or  fifth  day  (Tillmans). 

I)hiffiu/fii.i. — In  extensive  wounds  the  diagnosis,  as  a 
rule,  can  be  made  by  inspection,  and  the  cartilages  and 
other  internal  structures  of  the  joint  may  be  seen  and 
felt.  In  punctured  and  small  incised  wounds  the  diag- 
nosis is  based  on  the  history  of  the  case,  the  character  of 
the  agent  producing  the  wound,  and  the  escape  of  sj-no- 
vial  fluid.  The  agent  producing  the  wound  should, 
when  possible,  be  examined  to  determine  its  physical 
properties,  the  probability  of  its  having  penetrated,  and 
whether  or  not  a  piece  maj-  have  broken  from  it  and  re- 
mained in  the  joint.  The  synovial  fluid,  as  pointed  oxit, 
may  come  from  the  joint,  a  tendinous  sheath,  or  a  bursa; 
if  the  last  is  one  not  connected  with  a  joint,  the  fluid  will 
escape  only  in  small  quantity.  Proljiog  to  determine 
■whether  or  not  a  wound  has  penetrated  is  allowable  only 
under  the  most  rigid  aseptic  precautions ;  even  then  it 
is  conceivable  that  germs  may  be  carried  from  the  sur- 
face wound  into  the  joint.  Often  the  woiind  has  already 
closed  when  the  case  is  first  seen,  and  one  must  await  de- 
velopments. At  the  first  sign  of  inflammation,  local  or 
constitutional,  an  examination  of  the  blood  for  leucoc}'- 
tosis  should  be  made  and  some  of  the  exudate  in  the  joint 
should  be  drawn  off,  for  purposes  of  examination,  by 
means  of  a  sterilized  hypodermic  needle. 

Treatment. — All  wounds  of  joints  should  invariably 
be  treated  with  the  strictest  aseptic  precautions.  In  a 
fresh  case,  if  the  wound  is  a  small,  incised,  or  punctured 
one,  and  the  flow  of  synovia  warrants  the  belief  that 
septic  influences  have  not  as  yet  gained  admission  to  the 
joint,  then  the  wound  and  neighboring  skin  should  be 
thoroughly  cleansed  in  a  strong  antiseptic  solution,  a 
copious  dressing  should  be  applied,  and  the  limb  immo- 
bilized. Some  surgeons  recommend  the  immediate  su- 
turing of  the  wound  under  such  circumstances,  which 
course  will  be  the  more  rapidly  followed  by  repair;  Init 
it  is  evident  that  the  wound  should  be  closed  only  when 
it  is  certain  that  there  is  no  infection.  In  the  absence  of 
this  assurance,  it  is  better  to  dust  with  iodoform  and 
lightly  pack  the  wound.  When  no  infection  has  occurred, 
repair  is  rapid  and  tlie  joint  functions  are  not  impaired. 
If,  at  a  later  date,  the  constitutional  and  local  symptoms 
(fever  with  swelling  of  the  joint  and  pain)  warrant  the 
belief  that  an  acute  suppurative  inflammation  has  devel- 
oped, then  the  joint  cavity  should  be  freely  opened,  care- 
fully drained,  and  irrigated  with  a  1  :  2,000  bichloride  so- 
lution. It  should  be  dressed  antiseptically,  immobilized 
completely,  and  thereafter  washed  and  redressed  often 
enough  to  keep  it  clean;  or  else  continuous  irrigation  may 
be  established.  Often  this  treatment  is  followed  by  a 
rapid  abatement  of  the  inflammatory  symptoms  and  per- 
fect mobility  of  the  joint  may  be  secured.  If,  when  the  pa- 
tient is  first  seen,  suppuration  has  already  Tieeu  established 
thesame  treatment  may  be  adopted:  "that  is,  incision, 
drainage,  which  can  scarcely  be  too  free,  and  irrigation, 
either  intermittent  or  continuous.  In  some  cases,  after 
incision,  gauze  packing  may  be  employed.  In  certain 
cases,  in  spite  of  disinfection  and  drainage,  severe  consti- 
tutional disturbances  occur.  If  the  suppuration  is  so 
extensive  that  drainage  of  the  joint  presents  great  diffi- 
culties, then  resection  may  be  indicated ;  if  systemic  infec- 
tion is  threatened,  it  may  be  necessary  to  resort  to  ampu- 


tation or  disarticulation  to  remove  the  focus  of  infection 
(Tillmans).  In  extensive  wounds  which  communicate 
with  the  cavity  of  the  joint  and  leave  little  doubt  tliat  sep- 
tic influences  have  gained  admission,  the  joint  should  be 
irrigated  thoroughly,  foreign  bodies  should  be  removed, 
and  the  joint  drained.  The  wound,  if  incised,  should  be 
loosely  sewn,  two  rows  of  sutures  being  employed,  a 
deep  one  of  catgut  which  closes  the  rent  in  the  synovial 
membrane,  and  a  superficial  one  of  suitable  material  clos- 
ing the  other  structures.  Contused  and  lacerated  wounds 
should  also  lie  loosely  sewn  after  their  edges  have  been 
trimmed.  Whefl  there  is  much  laceration,  however, 
and  particularly  when  this  is  coupled  with  infection,  it 
is  well  to  pack  the  wounds.  Cold,  to  lessen  the  inflam- 
matory processes  in  a  wounded  joint,  may  be  applied  by 
placing  ice  bags  outside  of  a  wet  antiseptic  dressing,  or 
an  ice-cold  antiseptic  fluid  may  be  used  for  continuous 
irrigation.  When  ankylosis  is  likely  to  follow,  the  posi- 
tion of  the  limb  should  be  such  as  to  make  it  most  useful. 
Excision  or  amputation  may  be  necessary  when  a  wound 
is  followed  by  disorganization  of  the  joint  structures. 

Prognosis. — The  gravity  depends  on  the  joint  involved, 
the  size  and  character  of  tlw  wound,  the  age  and  condi- 
tion of  the  patient,  but  mofttly  upon  tJte  occurrence  of  i»fec- 
tioii.  Since  the  introduction  of  aseptic  and  antiseptic 
methods,  the  prognosis  of  penetrating  joint  wounds  has 
improved  greatly.  AVhen  no  infection  has  occurred,  the 
cases  usually  run  a  very  mild  course  and  recover  without 
any  loss  of  function.  Even  in  large  wounds,  if  infection 
can  be  prevented,  repair  may  take  place  without  diminu- 
tion of  the  usefulness  of  the  joint.  Even  when  suppura- 
tion has  been  established,  the  prognosis  for  life  is  good  if 
the  drainage  and  antisepsis  are  thorough,  and  in  some 
cases  the  joint  recovers  its  functions.  As  a  rule,  how- 
ever, the  joint  is  more  or  less  damaged  and  the  usual  se- 
quel of  a  continued  suppuration  is  a  more  or  less  com- 
plete ankylosis.  In  certain  cases  death  results  in  a  few 
days  from  septicfemia ;  in  others  the  course  is  more  tedi- 
ous, death  resulting  from  pyanuia  and  exhaustion  from 
prolonged  suppuration  and  suffering:  erysipelas  and  tet- 
anus, though  rare,  are  sometimes  seen.'  "It  should  al-  • 
ways  be  kept  in  mind  that  the  risk  is  due  not  to  the  fact 
that  an  articulation  is  involved,  but  to  the  liability  of  in- 
fection and  the  difficulty,  once  infection  has  occurred,  of 
preventing  its  spread." 

Incised  Woiinda  are  caused  by  a  sharp  or  cutting  instru- 
ment. The  character  of  these  wounds  is  influenced  by 
the  condition  of  the  cutting  edge,  by  the  cleanliness  of 
the  instrument,  and  by  the  size  of  the  incision.  They 
are  less  likely  to  be  infected  than  the  contused  or  lace- 
rated varieties,  and  as  a  rule  it  is  not  only  possible  but 
advisable  to  close  them  by  sutures. 

Punctured  Wounds  are  caused  by  the  agents  [iroducing 
punctured  wounds  elsewhere;  they  are  less  dangerous, 
as  a  rule,  than  the  lacerated,  but  more  dangerous  and 
more  difficult  of  diagnosis  than  the  incised.  The  severity 
of  a  punctured  wound  depends  on  the  size  and  condition 
of  the  agent  causing  it  and  on  the  force  expended.  A 
small  polished  agent,  free  from  septic  matter,  may  cause 
little  disturbance,  but  a  blunt,  ru.sty.  or  contaminated  one 
is  almost  certain  to  be  followed  by  inflammation.  The 
diagnosis  is  rendered  more  ditficu'lt  by  the  tendency  of 
the  punctured  wound  to  close  and  shut  off  the  escape  of 
the  synovia.  Evidences  of  synovitis  coming  on  in  a  few 
days  would  be  almost  certain  evidence  of  contamination. 
When  there  is  any  question  as  to  the  character  of  the 
fluid  in  the  joint,  'it  should  be  withdrawn  by  a  clean  as- 
pirator and  examined. 

Contused  and  Lacerated  Wotinds  are  usually  caused  by 
direct  violence.  They  may  be  slight  in  degree,  involv- 
ing only  the  superficial  tissue,  or  extensive,  accompanied 
by  compound  fracture  or  dislocation  and  even  by  com- 
plete crushing  and  disorganization  of  the  joint.  Owing 
to  their  nature  and  the  character  and  degree  of  violence 
producing  them,  these  wounds  are  accompanied  by  symp- 
toms of  great  gravity  and  by  pronounced  shock.  In  the 
non-penetrating  wounds  there  is  usually  a  certain  amount 
of  exudate  in  the  joint,  etc.     Their  treatment  is,  there- 
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fore,  the  treatment  for  lacerated  and  contused  wounds 
elsewhere  (antisepsis,  suturing)  plus  the  treatment  for 
sprains  (immobilization  of  the  joint  with  elastic  pressure, 
etc.).  In  the  extensive  and  penetrating  cases  the  shock 
must  be  carefull.y  attended  to,  and  until  reaction  is  estab- 
lished the  local  treatment  is  antisepsis,  couti'ol  of  hemor- 
rhage, aud  immobilization.  If  tliere  is  a  cimiplieating 
dislocation  or  fracture,  it  should  be  attended  to  at  once  if 
possible.  After  reaction  has  taken  place,  an  anesthetic 
should  be  administered,  thetemporary  dressings  removed, 
and  the  joint  cavity  thoroughly  washed  out  first  with  a 
1  :  2,000  bichloride  solution,  and  later  with  one  of  only  1  : 
8,000,  all  foreign  bodies  being  removed  from  the  joint 
cavity  or  the  soft  tissues.  Drainage  tubes  are  tlien  prop- 
erly placed  and  the  torn  edges  of  the  wound,  having  been 
trimmed  to  remove  the  devitalized  portions,  are  closed  by 
catgut;  the  whole  is  covered  with  gauze  and  immovably 
fixed.  When  laceration  is  so  extensive  that  the  wound 
edges  cannot  be  apposed,  it  is  better  to  pack  the  wound. 
Where  laceration  of  the  soft  parts  is  extensive  and  com- 
plicated by  crushing  of  the  bones,  it  may  be  necessary  to 
resect  or  even  amputate. 

Dr-\in.\ge  of  Speci.\l  .Ioints. — The  importance  of 
tliorimgh  drainage  of  all  suppurating  cavities  is  empha- 


Fia.  30i6.— Draining  Knee-.Ioint  in  Slightly  Fle.\ed   Positiou,  with 
Drainage  tubes  in  place. 


sized  in  the  case  of  joints  which  are  drained  with  diffi- 
culty owing  to  their  anatomical  jieculiarities.  The  same 
rules,  however,  govern  here  as  elsewhere:  namely,  to 
drain  at  the  most  dependent  portion  and  in  accordance 
witli  the  laws  of  gravity ;  in  addition,  care  must  be  taken 
that  all  pockets  of  the  joint  cavity  are  effectively 
drained. 

The  knee,  the  articulation  most  frequently  in  need  of 
drainage,  has  a  very  extensive  and  in-egular  synovial 
membrane.  The  most  dependent  portions  (if  its  synovial 
cavity,  in  the  recumbent  posture,  are  the  cup-sliaped  de- 
pressions in  whicli  the  condyles  of  tlie  femur  rest.  The 
synovial  membrane  also  forms  a  short  cul-de-sac  beneath 
the  quadriceps  extensor  tendon  above  the  level  of  the 
patella.  Still  higher,  reaching  often  to  a  tinger's  length 
above  the  patella  when  the  leg  is  extended,  is  found 
a  large  synovial  bursa  which  usually  communicates 
with  the  joint  cavity  by  a  large  ojieuing,  which  may, 
however,  be  much  constricted  or  entirely  closed.  There 
are  otlier  bursa-  that  may  communicate  with  this  joint: 
one  beneath  the  outer,  a  second  beneath  the  inner 
head  of  tlie  gastrocnemius,  and  a  third  between  the  ten- 
don of  the  popliteus  and  the  outer  condyle,  but  as  a  rule 
these  arc  small,  rarely  involved  in  suppuration,  and  do 
not  reqtiire  separate  drainage.  Flexion  of  the  knee  re- 
laxes the  lateral  and  posterior  ligaments,  permits  a  slight 
separation  ot  tibia  and  femur,  draws  down  the  synovial 


bursa  beneath  the  quadriceps,  also  draws  down  the  pa- 
tella and  applies  it  with  more  or  less  firmness,  depending 
on  the  degree  of  flexion,  to  the  articular  surface  of  the 
femur,  thus  dividing  practicall}'  the  main  cavity  into 
two  parts,  a  small  one  above  the  patella,  communicating 
with  the  synovial  bursa,  and  a  larger  one  below  and  bo- 
hind.  Neither  sulnlivision  can  during  Hexion  be  drained 
effectively  by  way  of  the  other.  Extension,  on  the  other 
hand,  brings  the  femur  and  tibia  in  close  apposition, 
tightens  all  lateral  and  posterior  ligaments,  but  relaxes 
the  anterior  structures,  permitting  tlie  patella,  the  upper 
cul-de-sac  of  the  synovial  membrane,  and  the  synovial 
bursa  to  recede  farther  up  the  anterior  surface  of  the 
thigh. 

The  best  drainage,  then,  can  be  obtained  in  the  follow- 
ing way  (Fig.  3046);  Flex  the  leg  slightly,  permitting 
the  hamstring  tendons  to  recede  backward  and  inward, 
■  thus  uncovering  the  posterior  aspects  of  the  condyles  of 
the  femur;  make  an  opening  on  either  side  of  the  patella 
into  the  joint  cavity ;  through  these  openings  carrj'  a 
grooved  director,  or  blunt-pointed  scissors  curved  on  the 
flat,  backward  beneath  the  corresponding  lateral  liga- 
ments to  the  most  dependent  part  of  the  condylar  pouches ; 
cut  down  upon  the  end  of  the  director  or  scissors,  making 
a  free  opening,  and  carry  tubes  from  the  anterior  to  the 
corresponding  posterior  openings;  dress  and  fix  the  leg 
in  the  slightly  flexed  position  by  some  form  of  splint. 
The  most  dependent  point  of  the  innei'  pouch  is  reached 
by  passing  the  probe  backward  and  obliquely  upward; 
the  outer  one  is  reached,  by  passing  it  almost  directly 
backward.  The  s_ynovial  bursa  beneath  the  quadriceps 
always  needs  a  separate  drain,  whether  it  comnuinicates 
with  the  general  joint  cavity  or  not.  except  in  those  rare 
cases  in  which  it  is  separate  and  not  invaded  b}'  the  sup- 
ptu'ation.  The  lowest  jiart  of  this  bursa  is  on  the  outer 
side  where  it  extends  backward  to  the  intermuscular  sep- 
tum attached  to  the  external  condyloid  ridge.  Here  the 
drainage  tube  should  be  placed;  it  may  be  a  single  tube 
entering  the  bursa  only,  or  crossing  and  emerging  at  the 
opposite  side.  When  the  bursa  communicates  with  the 
joint  cavity  by  a  constricted  opening,  the  latter  may  be 
dilated  with  benefit.  In  the  extended  position,  the  drain- 
.ine  tubes  are  scpieezed  by  the  lateral  ligaments,  or,  if 
till'  tubes  cross  the  joint  cavity,  by  the  l)ones;  the  pos- 
terior ligament  being  taut  also  interferes  with  'drainage 
of  the  posterior  pockets.  When  ankylosis  is  feared,  how- 
ever, one  may  lie  compelled  to  adopt  the  extended  posi- 
tion; then  one  of  the  following  methods,  or  some  modifi- 
cation will  serve  the  purpose;  (a)  In  mild  cases,  incisions 
on  both  sides  of  the  patella  and  short  drainage  tubes;  in 
S(»vere  cases,  the  bursa  beneath  the  quadriceps  to  be  sep- 
arately drained  (Esmarch) ;  (b)  by  carrying  a  tube  into  the 
joint  to  the  inner  side  and  opposite  the  lower  part  of  the 
patella,  backward  through  the  intercoudyloid  notch  and 
the  popliteal  space  to  the  outer  side  of  the  vessels  (this  is 
the  only  situation  in  which  a  tube  can  traverse  the  joint 
without  compression);  (c)  another  method  recently  rec-  | 
ommended  is  to  locate  short  tubes  at  either  side  of  the  | 
patella  in  front  and  a  third  one  well  back  in  the  joint, 
crossing  from  side  to  side.  The  last  is,  however,  impos- 
sible unless  the  joint  has  been  disorganized  by  suppura- 
tion or  injury.  Glass  tubes  are  recommended  by  Till- 
nians. 

The  ((iiMe  is  best  drained  by  through-and-through 
drainage  placed  at  the  posterior  part  of  the  joint.  The 
hip-joint  can  be  drained  in  front  of  or  behind  the  great 
trochanter.  The  s/ioulder-joint  is  most  superficial  and 
can  be  most  readily  opened  from  in  front,  but  in  the  re- 
cumbent posture  "a  drain  may  be  placed  posteriorly, 
or  through-and-through  drainage  may  be  established, 
great  care  being  exercised  to  avoid  wounding  the  cir- 
cumflex nerve.  The  p/uikingeeil  joints  should  be  drained  . 
on  their  dorsal  surfaces,  or  at  the  side,  owing  to  the  loca- 
tion of  tlie  flexor  tendons  and  their  sheaths  in  front. 
The  wrixt.  the  carpal,  and  the  tiirsiil  articulations  are 
compound,  possessing  more  than  one  independent  syno- 
vial membrane.  They  should,  as  a  rule,  be  drained  from  i 
their  dorsal  surfaces,  great  care  being  taken  to  avoid    i 
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opeuing  a  synovial  cavity  not  involved  in  the  suppu- 
ration. Tlif"  location  of  wounds,  or  tlie  point  at  which 
suppuration  processes  "  point,"  may  in  some  degree  mod- 
ify the  location  of  a  drain. 

'Gvnshot  Wounds  op  the  Joints. — Gunshot  injuries 
of  joints  are  practically  complicated  wounds,  exhibiting 
the  peculiarities  of  the  contused  and  lacerated  varieties 
and  often  combined  in  severe  cases  with  extensive  com- 
pound comminution  of  the  articular  ends  of  the  bones. 
AVhen  a  rifle  ball  of  tlie  regulation  size  passes  througli  a 
joint,  the  bony,  cartilaginous,  and  ligamentous  structures 
are  more  or  less  disorganized  and  even  the  contiguous 
vessels  and  nerves  ma\'  be  seriouslj' injured  or  destroyed. 
Modern  projectiles,  made  wholly  of  or  covered  by  steel, 
of  small  calibre  and  great  velocity,  ai'e  liable  to  pass 
clear  tlnxnigh  a  joint,  leaving  only  a  small  tuliular 
wound.  Because  they  are  small,  smooth,  and  hard,  tliey 
retain  their  shape  and  are  not  lilvcly  to  carry  in  pieces  of 
clothing  or  leave  fragments  of  themselves  in  the  wound. 
Leaden  bullets  change  their  shape,  become  deflected,  and, 
at  sliort  range  particularly,  are  likely  to  break  into  several 
pieces,  some  of  which  may  remain  in  the  wound;  for 
these  reasons  the  leaden  bullets  take  more  devious 
courses,  produce  relatively  more  comminution,  and  are 
more  liable  to  carry  infection.  The  wounds  fotmd  in 
civil  practice  are,  as  a  rule,  made  by  small  hand  fire-arms 
(pistols,  revolvers,  etc.)  carrying  usually  the  leaden  bul- 
lets of  small  calibre;  these  wounds  are  generally  small 
and  not  accompanied  by  extensive  comminution.  If  the 
missile  is  "spent"  or  propelled  by  insufficient  force,  it 
may  produce  a  contusion  only,  or  it  may  lodge  in  the 
joint  cavity,  or  become  more  or  less  deeply  embedded  in 
the  articular  end  of  one  of  the  bones. 

Gunshot  wounds  may  be  extra-  or  intra-articidar.  The 
former  involve  the  soft  tissues  over  the  joint  and  are 
only  serious  because  of  the  possibility  of  a  suppuration 
extending  and  involving  the  articular  cavities.  Intra- 
articular woiukIs  open  the  capsule  and  are  generally  ac- 
companied b}'  injury  of  the  bone,  cartilage,  and  synovial 
membrane. 

The  course  and  effect  of  Inillets  are  of  great  variety, 
but,  for  practical  purposes,  it  maybe  assumed  that  a  bul- 
let has  taken  one  of  the  following  routes:  (1)  It  may 
have  passed  through  the  cavity  of  the  joint  without  in- 
jury to  its  bony  or  cartilaginous  structures;  (2)  it  may 
have  entered  the  joint  and  remained  loose  in  the  cavity ; 

(3)  it  may  have  entered  the  joint  cavity  and  become  em- 
bedded more  or  less  completely  in  the  head  of  a  bone ; 

(4)  it  may  have  passed  through  or  remained  in  the  joint 
after  having  fractured  the  bone;  (5)  it  may  have  passed 
through  tlie  bone  without  having  fractured  it — tubular 
wound  of  bone; — (6)  it  may  have  caused  a  more  or  less 
extensive  comminution  of  bone  structure ;  and,  finally  (T), 
it  may  have  destroyed  the  vascular  or  nervous  supply  to 
the  Hmb  below  the  point  of  injury. 

Sniiijitomn. — Siiock  is  sometimes  severe,  particularly 
wlieu  there  is  extensive  comminutidn;  in  many  cases, 
however,  it  is  absent  or  very  mild.  The  pain  as  a  rule  is 
not  great.  Locally,  there  will  be  noticed  the  opening  or 
openings  caused  by  the  bullet,  from  which  there  escape 
Wood  and  synovial  fluid.  There  will  also  be  distention 
of  the  joint  with  blood  (luumarthros)  or  .serum,  loss  of  func- 
tion, and  crepitus,  and  the  presence  of  bony  fragments 
may  be  detected  by  manipulation.  The  escape  of  syno- 
vial fluid  may,  of  course,  come  from  a  woimded  bursa. 

The  (liar/iinsis  must  be  largely  based  on  the  symptoms. 
Probing  to  locate  the  ball  should,  as  a  rule,  not  lie 
attempted,  or  it  should  be  employed  only  under  tlie  strict- 
est aseptic  precautions.  The  porcelain-tipped  probe  of 
Nelaton,  the  electric  probe  of  Graham  Bell,  the  "tele- 
phone "  probe  of  Girdner  ai-e  all  valuable  aids,  but  the 
Roentgen  ray  furnishes  the  safest  and  most  scientific 
method  of  locating  a  bullet  or  diagnosing  a  complicating 
fracture.  A  count  of  the  white  blood  corpuscles  may 
help  to  decide  the  question  of  beginning  suppuration  even 
before  the  other  symptoms  warrant  opening  the  joint. 

Treatmtnt. — Severe  shock  must  be  treated  by  stimu- 
lants, etc.,  and  if  the  loss  of  blood  has  been  great,  it  may 


be  necessary  to  resort  to  venous  or  subcutaneous  transfu- 
sion of  salines  (see  Shock).  The  local  operative  treat- 
ment must  be  carried  out  imder  the  strictest  rules  of 
asejisis.  Great  laceration  of  the  soft  parts,  exten.sive 
ccnnmiuution  of  bone,  injury  to  the  main  vessels  or 
nerves,  combined  or  separately,  demand  amputation  as 
a  rule.  Amputation,  when  the  vascular  supply  is  suffi- 
cient to  prevent  the  deatli  of  the  parts  and  the  nervous 
supply  ample  to  provide  for  the  continuation  of  one  or 
more  functions  of  the  limb,  may  often  be  delayed,  at 
least  for  a  short  period  of  titne.  Less  extensive  injuries 
than  those  described  may  demand  an  atypical  resection 
at  once  or  at  some  time  in  the  future. 

At  the  present  time,  even  quite  extensive  gunshot  in- 
juries of  joints  are  treated  by  the  expectant  plan,  which 
means:  (1)  rigid  auti.sepsis;  (3)  the  removal  of  loose 
fragments  of  bone  and  the  bullet,  particularly  if  the  latter 
is  easily  found,  is  free  in  the  joint  cavity,  or  is  so  super- 
ficially embedded  in  the  bone  as  to  interfere  with  joint 
motion;  (3)  the  introduction  of  drainage  and  irrigation 
of  the  joint;  (4)  the  application  of  an  antiseptic  dress- 
ing; and  (5)  fixation  of  the  limb  by  some  form  of  splint. 
This  is  practically  the  treatment  of  a  lacerated  wound. 
Should  the  wound  pursue  a  favorable  course,  we  may 
hope  for  recovery  with  more  or  less  impairment  of  the 
joint  and  possibly  with  complete  ankylosis;  if  suppura- 
tion occurs  and  continues,  amputation  or  excision  may 
be  performed  later.  In  anticipation  of  the  possibility  of 
ankylosis,  the  limb  should  be  kept  in  the  position  in  which 
it  would  be  most  useful. 

The  gunshot  wounds  seen  in  civil,  as  well  as  many  of 
those  observed  in  modern  military  practice,  are  small 
and  not  accompanied  by  extensive  comminution  of  bone. 
The  expectant  treatment  as  applied  to  them  consists  of  steri- 
lizing the  wound  superficially  and  the  skin  in  its  neigh- 
borhood, applying  a  copious  antiseptic  dressing,  fixing 
the  jciint  by  a  plaster-of-Paris  or  some  other  form  of  splint, 
and  waiting.  If  no  infection  occurs,  the  splint  may  be 
removed  after  a  few  weeks  and  massage  with  passive 
motion  begun.  Infection,  as  evidenced  by  pain,  rising 
temperatiu-e,  increased  leucocytes,  etc.,  will  demand  the 
removal  of  the  s|)lint  and  the  exploration  and  drainage 
of  the  joint.  Hidden  hemorrhage,  a  reasonable  certainty 
of  infection,  etc.,  make  it  necessary  even  in  these  small 
wounds  to  explore  at  once,  draining  and  irrigating  the 
joint. 

Complications  and  Prognosis. — A  shot  wound  of  a  joint, 
however  trivial  it  may  appear,  is  never  without  danger. 
Pyiemia  and  septicasmia  are  the  most  common  and  fatal 
complications,  and  erysipelas  and  secondary  hemorrhage 
claim  their  share  of  victims.  The  more  extensive  the  in- 
jur}' done  to  the  bone,  especially  the  cancellous  tissue, 
the  greater  the  danger  from  blood  poisoning.  Thorough 
attention  to  the  details  of  antisepsis  and  good  drainage 
have  already  reduced,  and  will  still  further  reduce,  the 
frequency  of  septic  complications.  Ankj'losis,  caries,  and 
necrosis  are  also  common  sequelre  of  gunshot  woimds. 

Geiirne  D.  Stcimrt. 

JOINTS,  MOVABLE  BODIES  AND  DEFECTIVE  CAR- 
TILAGES IN. — I.  Movable  Bodies. — The  expression 
"joint  derangement"  is  yet  sometimes  applied  to  the 
manifestations  attendant  on  either  of  the  conditions 
named  in  the  title  of  this  article  and  to  such  other  enig- 
matical phenomena  as  not  infrequently  are  witnessed  in 
articulations.  We  are  disposed  to  regard  this  expression 
as  an  antique  form  of  words  illustrative  of  a  deficient 
knowledge  of  the  special  causes  giving  rise  to  the  mani- 
festations prompting  its  use.  Later  knowledge  is  nar- 
rowing its  limits,  and  soon,  we  believe,  will  banish  the 
phrase  from  surgical  writings.  The  so-called  derange- 
ment is  due  not  only  to  the  direct  result  of  injury  and 
disease  of  the  component  parts  of  the  articulation,  but  also 
not  infrequently  to  the  presence,  in  joints,  of  the  products 
of  various  histological  processes  that  unaccountably  hap- 
jien  elsewhere  in  the  body  in  tissues  similar  to  those  of 
joints.  The  existence  in  a  joint  of  a  movable  body  was 
first  recognized  by  Ambrose  Pare  in  1558,  who  then  de- 
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scribed  the  removal  from  the  knee-joint  of  such  a  body 
by  himself.  One  hundred  ;md  thirty-three  years  later 
Pechliu  duplicated  Fare's  experience.  lu  1T2G  Monro, 
and  ten  years  later  Simpson,  both  removed  from  the  knee 
a  movable  body,  only  that  of  the  latter  being  from  the 
joint  of  a  living  subject.  During  the  last  one  hundred 
and  si.xtv  years  extended  consideration  has  been  given 
to  the  topic  by  nearly  all  prominent  surgical  vpriters, 
notably  Hunter,  Nelaton,  Velpeau,  Brodie,  Rokitansky, 
and  others,  not  to  omit  Kouig  whose  modern  contention 
reaarding  his  own  belief  of  their  nature  has  done  much 
indeed  to  foster  investigation  and  hasten  etiological 
conclusions  regarding  them.  It  appears  tliat  all  freely 
movable  articulations  are  subject  to  this  infliction,  that 
the  knee-joint  suffers  ofteuest,  the  elbow  ne.xt  in  fre- 
cjuency,  and  that  the  ankle,  shoulder,  temporo-maxillary, 
and  carpal  joints,  all  comparatively  rarely  exhibit  this 
infirmity.  The  number  and  size  of  these  bodies  are  vari- 
able. lHagendie  found  25  in  a  knee-joint,  Haller  20  in  a 
temporo-maxillary,  Jlalgaigne  63  in  a  shoulder-joint. 
Dr.  James  Berry  reports  (1S94)  the  case  of  a  man  twenty- 
two  years  of  age,  from  the  knee  of  whom  1,047  loose 
bodies  were  removed.  They  vary  in  size  from  that  of  a 
mustard  seed  to  that  of  a  patella  and  of  the  astragalus. 
The  structure  of  these  bodies  differs  and  is  variously  de- 
scribed b}-  different  writers,  suggesting  a  difference  of 
origin  and  development  and  possibly  also  a  difference  in 
the"  degree  of  care  exercised  in  observation.  Some  of 
the  growths  are  characterized  as  fibrous,  others  as  tough 
and  striated,  of  ligamentous  texture  and  hard  like  stone. 
In  the  majority  of  instances  they  are  said  to  be  fibro- 
cartilaginous, and,  if  ancient,  possessing  a  central  bony 
structure.  Bolton  (1896)  reported  72  cases  from  various 
sources  which  he  examined  and  classified  according  to 
structure  with  great  care,  as  follows:  Cartilage  20  cases, 
cartilage  and  bone  9,  articular  cartilage  6,  fibrocartilage 
5,  fibrous  bodies  5,  bone  20.  The  remaining  specified  9 
instiinces  comprised  4  of  lipoma  arborescens,  2  of  which 
.were  associated  with  tuberculosis,  1  each  of  tuberculous 
tissue,  hypertrophied  fringe  and  sarcoma,  and  2  of  blood 
clot  in  fringe.  In  16  the  structure  was  not  stated.  Barth 
(1898)  reports  55  cases,  all  containing  cartilage,  some 
partly  composed  of  spongy  bone.  They  are  variously 
shaped,  being  oval,  lenticular,  round,  in  fact,  of  devious 
outlines  apparently  modified  in  part  by  their  articular 
environment;  as,  for  instance,  in  the  knee-joint  they  are 
usually  compressed  and  wedge-shaped,  perhaps  raised  on 
one  side  and  hollowed  ou  the  other;  in  some  cases  resem- 
bling in  outline  the  patella,  in  others  angular  with  facets. 
These  bodies  may  be  detached  and  freely  movable  or  teth- 
ered and  consequently  of  limited  movement.  Of  Bolton 's 
72  cases  23  were  pedimculated,  49  non-pedunculated. 

The  etiolocjy  of  these  bodies  is  as  yet  not  fully  settled. 
■Whether  or  not  they  are  the  direct  or  indirect  products  of 
traumatism  or  are  independent  of  it,  their  presence  being 
disclosed  by  the  special  attention  directed  to  the  injured 
joints,  are  open  matters  of  discussion.  Hunter  regarded 
their  origin  as  dependent  on  coagulated  blood  "in  the 
joint  cavity,  therefore  practically  of  traumatic  inception. 
Velpeau  concurred  in  this  idea.  The  museum  at  St. 
Thomas  Hospital  contains  several  examples  of  movable 
bodies  in  joints,  the  character  of  which  bodies  sustains  the 
preceding  idea  of  their  causation.  Movable  bodies  are 
found  in  joiutsafflicted  with  rheumatoid  arthritis.  Then 
they  are  found  both  outside  and  inside  of  joints,  and  in 
the  latter  instance  are  thought  to  gain  access  thereto  by 
means  of  external  press\u-e  pushing  them  against  the 
synovial  membrane,  tinallj'  causing  the  membrane  com- 
pletely to  surround  the  intruding  body.  Brodie  be- 
lieved" that  in  the  majority  of  such  instances  as  the  last 
stated,  the  bodj'  was  primarily  developed  in  the  syno- 
vial structure  and  later  gained  access  to  the  joints  in  the 
maimer  just  stated.  LaL'nnec,  Beclard,  and  Cruveilhier 
concurred  in  their  belief,  and  the  latter  illustrated  cases 
demonstrating  their  presence  in,  and  external  to,  the 
synovial  membrane  attended  with  free  and  attached  loose 
bodies  in  u  joint,  each  covered  with  synovial  membrane, 
the  attached  bodies  being  tethered  by  .slim  pedicles  com- 


posed of  synovial  membrane  itself.  Konig  (1887)  ex- 
pressed the  belief  that  these  bodies  seldom  were  the 
result  of  injury  of  a  healthy  joint,  but  rather  were  the 
result  of  disease  of  bone  or  cartilage  supplemented  oc- 
casionally perhaps  bj'  severe  traumatism.  This  distin- 
guished surgeon  reported  (1899)  70  cases  happening  during 
the  preceding  twenty  3'ears,  36  of  which  were  due  to 
osteochondritis.  Barth,  Vollbrecht,  and  others  opposed 
Konig's  views.  Barth  asserted  that  slight  traumatisms 
could  produce  the  conditions  necessary  to  the  presence 
of  these  bodies,  and  that  they  were  either  of  traumatic 
or  of  arthritic  origin.  Vollbrecht  (1898)  determined,  from 
careful  examination,  for  a  period  of  ten  j-ears,  of  clinical 
and  army  subjects,  that  quite  sixty-five  per  cent,  of  the 
cases  had  histories  of  trauma.  "Weir  called  attention  (1892) 
to  an  interesting  condition  causing  joint  derangement  of 
the  knee,  which  simulated  iu  all  essential  respects  the 
presence  in  this  joint  of  a  movable  body.  Exploration 
of  the  joint  revealed  the  fact  that  a  duplication  of  fibrous 
membrane  extended  from  the  under  surface  of  tlie  patella 
and  the  adjoining  surface  of  the  femur  to  such  a  length 
as  to  be  caught  between  the  articular  surfaces  during 
flexion,  thus  "locking"  the  joint,  and  al^o  impeding  ex- 
tension. A  grating  sound  beneath  the  patella  attended 
the  establishment  of  motion  in  the  two  cases  of  this  dis- 
ease which  he  had  observed.  Both  were  readily  cured 
by  removal  of  this  obstructing  agent.  Others  have  noted 
a  similar  exjierience.  In  a  recent  unique  case  (1902)  of 
the  writer's,  bearing  on  the  structure  of  the  obstructing 
body.  Prof.  Edward  K.  Dunham,  after  a  most  careful 
examination,  expressed  the  following  opinion:  "The 
specimen  is  a  piece  of  spongy  bone  covered  with  a  thin 
layer  of  fibrous  tissue.  The  outer  shell  of  bone  is  thin 
and  appears  continuous  except  for  a  few  foramina  con- 
taining blood-vessels  and  a  little  adipose  tissue.  The 
fibrous  covering  is  more  highl_v  cellular  near  the  bone 
than  at  the  free  surface,  and  a  layer  of  cells  contiguous 
with  the  bone  may  be  clearly  seen  in  some  places.  This 
laj'cr  contains  a  few  larger  cells  which  are  multinuclear 
and  lie  iu  small  excavations  in  the  bone.  The- interior 
of  the  specimen  contains  plates  of  bone  which  divide 
into  branches  that  join  to  form  spongy  structure.  The 
spaces  between  these  bony  plates  contain  fatty  marrow 
supplied  with  blood-vessels  in  considerable  numbers. 
The  surfaces  of  the  bone  plates  are  covered  with  a  layer 
of  flattened  cells.  The  bone  is  laminated,  the  strata  being 
parallel  to  the  surface,  and  it  contains  bone  corpuscles 
regularl}'  and  typically  arranged.  Beneath  the  periosteal 
covering  there  are  places  where  a  few  lamiuiB  of  bone 
appear  to  be  j-ounger  than  the  rest,  indicating  bone  pro- 
duction by  the  deeper  layers  of  the  periosteiun.  There 
are  no  indications  of  any  recent  or  post-inflammatory 
Ijrocess  in  any  part  of  the  specimen,  and  the  sections  are 
entirely  free  from  cartilage."  When  it  is  considered  that 
this  specimen  was  nearly  half  an  inch  in  diameter,  and 
that  if  it  originated  in  the  injury  which  revealed  its 
presence,  it  must  have  developed  iu  less  than  three 
months,  it  is  quite  evident,  in  view  of  its  complete  bony 
structure  and  the  absence  of  local  inflammatory  changes, 
that  its  inception  antedated  the  injury,  and  that  its  pres- 
ence was  revealed  by  the  scrutiny  that  followed  the  local 
effects  of  the  traumatism.  That  .synovial  membrane  and 
fringes  which  characterize  the  joint  may  become  so  elon- 
gated or  otherwise  changed  as  to  be  caught  between  the 
articular  surfaces,  is  a  matter  not  infrequently  demon- 
strated by  operative  practice. 

The  sy'mptoins  attendant  on  the  presence  in  a  joint  of 
one  or  more  of  these  bodies  are  chiefly  dependent  on  the 
structure  and  the  use  and  mechanism  of  the  joint;  like- 
wise on  the  fact  whether  or  not  the  body  be  disc<innected 
and  freely  movable  or  be  connected  to  contiguous  tissue  by 
a  long  or  short  pedicle ;  and  also  upon  its  size  and  shape. 
The  joint,  whose  structural  mechanism  permits  of  the 
widest  articular  separation,  and  those  of  the  most  varied  :, 
movements  and  whose  functional  demands  exact  the  sup-  ■ 
port  of  burdens  under  var3-ing  degrees  of  movement,  are 
the  articulations  that  especially  suffer  from  this  form  of 
inflicti6n,     The  knee-joint,  because  of  various  causal  re- 
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quirements,  is  practically  the  most  frequently  and  vari- 
ously involved  in  this  respect  of  the  joints  of  the  human 
economy.  The  symptoms  of  movable  bodies  in  joints, 
especially  the  knee  joint,  are  readily  recognized  bj'  those 
familiar  "with  the  language  of  this  misfortune.  An  un- 
usually abrupt,  unexpected,  and  often  excruciating  pain 
at  a  definite  aspect,  of  the  knee-joint,  with  sudden  arrest 
of  movement  and  fixation  of  the  limb  at  the  angle  of 
attack  (causing  the  patient — often  suffering  from  nau- 
sea and  faintuess — to  stand  still  or  to  lean  against  a  con- 
venient support  until  the  acuteness  of  the  pain  lessens  or 
is  entirely  relieved  by  a  studied  or  fortuitous  movement 
of  the  limb,  thus  releasing  the  offending  bodv  from  the 
confinement  causing  the  distress),  is  a  familiar  picture  of 
this  infliction.  Usuallj'  at  the  time  of  attack  the  leg  is 
being  extended  from  the  flexed  position  characteristic  of 
walking  upon  a  plane  surface  or  ascending  stairs.  Rota- 
tion at  the  knee-joint  I.iefore  the  foot  is  firmly  planted 
sometimes  causes  an  attack.  This  symptomatic  picture 
is  varied,  as  regards  the  characteristic  features,  in  dift'er- 
ent  cases  and  in  repeated  attacks,  each  being  usually 
severer  than  the  preceding,  and  followed  b}'  correspond- 
ingl}'  increasing  traumatic  reaction,  until  finally  the  joint 
becomes  permanentlj-  incapacitated.  It  is  not  always 
easy  to  determine  the  i^resence  of  a  movable  body  in  a 
joint  especially  when  one  is  unable  to  feel  the  object  with 
the  fingers.  And  when  its  presence  is  determined  by 
palpation  the  elusiveness  of  a  freely  movable  body  often 
defeats  immediate  efforts  at  removal.  In  such  a  case  a 
patient  should  watch  for  a  reappearance  of  the  body,  hold 
it  in  place  when  detected,  and  keep  the  joint  quiet  until 
competent  assistance  can  be  gained  to  effect  I'eraoval. 
The  piercing  of  the  object  with  a  needle  the  better  to 
hold  it  in  place  can  be  commended  when  aseptically  prac- 
tised. If  the  object  is  free  in  a  joint  and  not  within  the 
grasp,  its  detection  and  removal  are  matters  requiring 
wise  surgical  discretion  under  these  circumstances.  It  is 
not  easy  and  sometimes  is  impossible  to  detect  in  the 
knee-joint  a  freelj'  movable  body,  unless  the  large  size — 
large  enough,  in  fact,  to  prevent  its  hiding  in  one  of  no 
less  than  four  marked  synovial  elongations  of  the  joint, 
to  say  nothing  of  iutercondyloid  and  interarticular  fibro- 
cartilage  infoldings  of  the  membrane — favors  the  effort. 
The  free  opening  of  the  joint  fur  the  purpose  of  detecting 
and  removing  a  supposed  movable  body  should  not  be 
heedlessly  undertaken,  since  the  contingencies  incident 
to  the  act  may  be  of  far  greater  import  to  all  concerned 
than  operative  inactiviiy.  Operative  exploration  ought 
not  to  be  made  until  one  is  assured  of  the  presence  of  an 
offending  body  b}*  manipulative  examination  or  until  it 
becomes  plain  that  the  repeated  attacks  are  exposing  the 
patient  to  dangers  which  are  quite  as  serious  as  those  of 
'  the  explorative  operation  itself. 

The  operation  consists  in  making  a  free  and  usually 
vertical  incision  down  upon  the  foreign  body,  imder  the 
strictest  aseptic  measures,  supplemented  with  rubber 
coverings  for  the  fingers.  Then,  after  the  bodj'  has  been 
removed,  the  wound  should  be  flushed  with  saline  solu- 
tion, the  opening  in  the  synovial  membrane  should  be 
closed  with  interrupted  sutures  of  fine  chromicized  cat- 
gut and  the  external  wound  with  interrupted  sutures  of 
silkworm  gut.  Finally,  the  parts  should  be  enveloped 
with  aseptic  dressings,  and  the  joint  kept  immobilized 
for  several  days.  Then,  when  the  dressings  are  removed, 
complete  union  will  usually  be  found  to  have  taken 
place,  and  ultimateh"  a  perfect  cure  may  be  looked  for. 
All  needless  exjiloration  of  the  parts  should  be  avoided. 

The  results  of  operation  both  before  and  subsequent  to 
antiseptic  technique  are  practically  shown  by  the  tabu- 
lated statement  of  Dr.  J,  P.  Tuttle: 


Cases. 

Cured. 
Per  cent. 

Failures. 
Per  cent. 

Mortality. 
Per  cent. 

Baumdorf 

216 
167 

88 
107 

66.3 
68.86 
82.95 
97.19 

18.99 
19.36 
5.68 
2.81 

14  ."^1 

LowT  (18«1) 

11.38 

Browne  GSM)  

U3S 

Tuttle  (1896) 

II.  Defecth-e  Cartilages.— "Displaced  cartilage," 
"slipped  cartilage,"  "subluxation,"  and  "internal  de- 
rangement "  are  expressions  of  practically  synonj-mous 
application  and  self-evidently  refer  to  some  form  of 
modification  of  function  and  arrangement  of  the  semi- 
lunar cartilages  of  the  knee-joint.  The  injuries  and  dis- 
eases characteristic  of  these  joint  structures  constitute 
important  items  of  affliction  incident  to  the  life  history 
of  joints  thus  provided.  The  cartilages  may  be  displaced, 
bruised,  crushed,  or  torn,  and  the  ligaments  maintaining 
them  in  proper  relationship  with  the  articular  surfaces 
and  properly  attuning  their  functional  movements,  may 
be  stretched,  brui.sed,  or  ruptured.  The  inner  side  of  the 
semilunar  cartilage  of  the  knee-joint  and  its  attachments 
suffers  more  frequently  than  does  the  outer  side  of  similar 
structures.  Bennett  (1900)  reports  15.5  instances  of  inner- 
side  attacks  against  45  outer-side.  Of  this  number  183 
were  males  and  18  females,  and  the  ages  of  the  patients 
varied  fnmi  thirteen  years  to  sixty-two  years.  The  exact 
reasons  for  the  greater  frequency  of  inner-side  involve- 
ment are  somewhat  problematical.  It  may  be  accounted 
for  by  the  fact  of  the  greater  degree  of  functional  activ- 
ity that  is  present  during  motion  at  this  portion  of  the 
joint;  for  the  internal  semilunar  cartilage  moves  over  a 
greater  area  of  articular  surface  than  the  outer,  in  order 
to  meet  its  functional  requirement.  Also  greater  weight 
is  received  on  the  inner  condj'le  than  on  the  outer,  and, 
too,  it  is  more  exposed  to  external  violence  than  is  the 
former.  Functional  derangement  of  these  cartilages,  re- 
sulting in  their  becoming  pinched  between  the  moving 
articular  surfaces,  is  predisposed  by  any  roughening  that 
hinders  the  harmony  of  action  necessary  for  the  proper 
performance  of  the  advancing  and  retiring  movements 
imposed  on  them  during  activity  of  the  articular  surfaces 
between  which  they  are  placed.  And  should  this  condi- 
tion be  present  together  with  relaxed  ligamentous  attach- 
ments of  the  cartilages,  then  will  the  danger  of  pinching 
be  increased,  and  even  actual  displacement  be  threatened. 
Especially  is  this  true  of  the  inner  cartilage  during  actual 
extension  with  supination  of  the  leg.  In  their  normal 
state  these  cartilages  cannot  be  broken,  although  they 
may  be  bruised,  torn,  and  twisted.  If,  however,  they 
have  become  hardened  by  morbid  processes,  it  is  not  im- 
possible that  they  may  be  displaced  or  broken  by  severe 
circumscribed  violence  directed  from  without.  They 
may  be  broken,  or  their  coronary  attachments  may  be 
ruptured  under  these  circumstances  by  violence,  while 
the  weight  of  the  bod}'  is  borne  on  the  extended  limb, 
but  they  cannot  then  be  displaced.  Violence  directed 
against  the  outer  border  during  the  act  of  flexion  of 
the  leg  and  thigh  may  cause  it  to  be  torn  from  its  at- 
tachments and  even  ruptured,  and  then  if  extension  fol- 
low quickly  and  forcibly,  it'maj'  be  ovemdden  by  the 
opposing  articular  surfaces,  and  thus  held  or  be  forced 
posteriorly  upon  the  articular  surface.  If  the  joint  be 
already  impaired  hy  ligamentous  relaxation  and  other 
structural  changes,  then  surely  derangement  and  dis- 
placement of  these  so-called  cartilaginous  structures  will 
much  more  readily  take  place.  The  common  symptoms 
of  this  form  of  knee-joint  infliction  differ  in  no  especially 
])ractical  measure  from  those  of  movable  bodies  with 
which  it  is  often  confounded. 

The  special  indications  of  semilunar  involvement  relate 
more  especially  to  modifications  of  the  normal  contour  of 
the  joint  surface  at  the  site  of  the  cartilages,  as  deter- 
mined by  palpation.  In  health,  with  the  leg  extended, 
the  external  rounded  borders  of  these  cartilages  can  be 
easil}'  felt  in  the  normal  state,  and  it  will  be  noticed  that 
they  will  recede  gradually  from  the  touch  as  the  limb 
is  being  flexed,  causing  instead  a  marked  depression 
corresponding  to  their  former  site.  If  the  cartilage  be 
displaced  outward,  then  undue  prominence  is  noted  at 
that  point,  which  may  or  may  not  disappear  with  flexion 
of  tlie  limb.  The  semilunar  cartilages  may  become  dis- 
placed outward  at  other  aspects  of  the  joint,  but  in  these 
instances  their  mobility  is  less  influenced  by  the  normal 
movements  of  the  joint  than  in  the  first  instance.  If  the 
displacement  be  inward  toward  the  centre  of  the  joint, 
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the  degree  of  extension  wliich  may  be  attainable  neeil  not 
return  the  cartilage  to  its  normal  site,  and  therefore  a 
depression  is  noted  in  lieu  of  the  normal  contour  of  the 
cartilage.  If  the  coronary  ligaments  be  ruptured,  these 
cartilages  will  recede  and'  advance  perceptibly  during 
flexion  and  extension  of  the  leg,  provided  the  articular 
surfaces  and  those  of  the  adjacent  cartilage  are  smooth 
and  properly  lubricated.  If  otherwise,  they  may  be 
easily  pinched  and  perhaps  overridden  during  extension 
of  tlie  limb.  One  should  judge  of  the  nature  and  extent 
of  the  injury  of  a  joint  by  carefully  comparing  its  physi- 
cal and  functional  characteristics  with  those  of  its  unin- 
jured fellow. 

If  the  cartilage  be  displaced,  its  prompt  reduction 
should  be  attempted.  Various  methods  of  procedure  are 
advised  for  the  accomplishment  of  this  purpose.  The 
chief  element  of  a  successful  reduction  is  based  on  the  fact 
that  flexion  of  the  leg  relaxes  the  connecting  structures  of 
the  joint  in  direct  proportion  to  the  degree  of  that  act. 
Now,  since  relaxation  loosens  joint  tension,  it  follows 
naturally  that  loosening  of  the  tension  favors  the  restora- 
tion of  the  displaced  cartilage,  either  by  its  own  inherent 
elasticity  or  by  direct  manipulation,  in  the  best  possible 
manner.  For  this  reason  various  degrees  of  extent  and  ra- 
pidity of  flexion,  combined  with  supination  and  pronation 
of  the  leg,  are  advised  foi-  the  purpose  of  reduction.  The 
following,  advised  by  Allingbam,  is  sufficiently  compre- 
lii  nsive  to  suggest,  and  probably  even  meets  the  demands 
iniidcnt  to,  displacement.  "Flex  the  leg  as  much  as 
]iossilile  on  the  thigh,  drawing  ujion  the  tibia  as  if  to 
separate  the  articular  surfaces  from  the  femur.  Then 
rotate  the  tibia  inward  if  the  internal  cartilage  be  dis- 
placed, and  outward  if  the  external  cartilage  be  dis- 
placed. Both  movements  should  be  resorted  to  if  the 
usual  one  does  not  succeed.  Then  extend  the  leg  on  the 
thigh  quickl}',  but  not  with  great  violence,  at  the  same 
time  pressing  with  the  thumb  upon  tlie  projecting  carti- 
lage." After  reduction,  rest  and  immobility,  until  the 
danger  of  inflammation  has  subsided,  will  commonly  suf- 
fice. It  is  noteworthy  that  not  infrequently  the  severe 
pinching  of  the  cartilage  due  to  displacement  is  followed 
by  .such  a  degree  of  swelling  and  tenderness  of  the  struct- 
\ne  and  deformity  of  limb  as  to  give  the  impression  after 
reduction  that  displacement  is  still  present.  If  reduction 
fail  of  accomplishment,  then  either  of  two  plans  can  be 
pursued : 

1.  The  employment  of  massage  and  passive  motion, 
after  the  symptoms  incident  to  the  injury  have  subsided. 
The  use  of  elastic  knee-cai)s,  bandages,  and  perhaps  even 
apparatus  to  limit  movement  may  be  needed.  This  course 
will  in  time  restore  the  function  of  the  joint,  although  at 
intervals  derangements  will  ensue,  the  same  as  may  hap- 
pen even  when  the  reduction  is  accomplished  at  first. 

2.  The  exploration  of  the  joint  through  a  liberal  per- 
pendicular or  oblique  incision  made  into  it  at  the  site  of 
the  displaced  structure,  about  three-fourths  of  an  inch 
from  the  ligamentum  patell;T>.  If  the  integrity  of  the 
cartilage  will  jiermit,  it  should  be  returned  to  its  proper 
position,  and  be  stitched  there  with  fine  aseptic  silk  or 
chromicized  catgut.  If  this  be  not  allowable,  on  ac- 
count of  the  great  extent  to  which  its  structure  lias  been 
damaged,  it  should  be  removed  entirely.  In  either  in- 
stance, finally,  the  joint  should  be  irrigated  with  an 
aseptic  .solution  and  closed  by  two  rows  of  sut\ires — the 
first  including  only  the  synovial  membrane  and  its  closely 
adjacent,  connective  tissues;  the  second,  the  remaining 
tissues  of  the  wound.  Either  silk  or  catgut  can  be  used, 
as  best  suits  the  wish  of  the  operator.  The  employment 
of  drainage  will  depend  greatly  on  the  extent  ofhand- 
ling  to  which  the  sti-iiclures  of  the  joint  cavity  have  been 
subjected.  Ordinarily  it  need  not  be  employed;  still, 
the  intriiduction  into  "the  joint  of  carbolized  horsehair  or 
silkworm  gut,  for  drainage  purposes,  cannot  in  itself  do 
harm,  and  sliould  therefore  be  employed  when  indicated. 

The  alar  cartilaginous  structures  of  a  joint  may  be- 
come so  cliinsated  (ir  enlarged,  as  the  result  of  disease,  as 
to  be  pinched  liy  tlie  articular  surfaces.  Extrav.isiitions 
of  blood  withiu  their  folds  may  so  change  their  relations 


with  the  joint  surfaces  as  to  cause  pinching  at  once,  or 
bring  it  on  at  some  later  date,  on  account  of  the  forma- 
tion of  fibrinous  bodies  withiu  them,  which  remain  at- 
tached to  tlie  borders  of  these  structures,  or  are  eventu- 
ally disconnected  and  wander  freely  in  the  cavity. 

The  result  of  operation  for  this  condition  is  fairly  rep- 
resented by  the  statements  already  made  in  regard  to  the 
outcome  of  operative  interference  in  the  case  of  movable 
bodies.  Joseph  D.  Bryant. 

JORDAN'S  WHITE  SULPHUR  SPRINGS.— Frederick 

County,  Virginia. 

Post-Officb.— Jordan's  Springs.     New  hotel. 

Access. — Via  Harper's  Ferry  and  Staunton  Branch  of 
the  Baltimore  and  Ohio  Railroad  to  Stephenson's  Depot, 
thence  by  stage  two  miles  to  springs. 

This  well-known  summer  resort  is  located  in  the  north- 
eastern part  of  the  beautiful  Shenandoah  Valley,  six  and 
one-half  miles  from  the  city  of  Winchester.  The  elevation 
here  is  1,200  feet  above  the  sea-level.  Charming  scenery 
and  delightful  climatic  conditions  will  be  found.  The 
hotel,  just  completed,  is  thoroughly  modern  and  sanitary 
iu  all  its  appointments.  A  new  bath-house  afl'ords  all 
conveniences  for  bathing.  The  springs  supply  an  abun- 
dance of  water,  having  an  unvarying  temperature  of 
57°  F.,  the  year  round.  Like  other  sulphur  waters,  it  is 
at  first  unpleasant  to  the  taste,  but  a  tolerance  and  even 
a  liking  for  the  water  are  quickly  acquired.  The  follow- 
ing analysis  was  made  in  1871  by  Thomas  Antesill,  chem- 
ist of  the  United  States  Department  of  Agriculture : 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Calcium  sulphate 5.13 

Piiliissiuiii  sulpliate 3.09 

SoihuMi  chinride 76 

Pciassiuni  riirbonate 9.71 

MaL'iit'siinii  larbonate 2.88 

Iruii  rarlionale Trace. 

Maiigauest'  carbonate 01 

Hydrosulphuric  acid 79 

Silicic  acid 2.5 

Alumina 01 

Total 31.63 

This  water  has  been  in  use  for  many  years.  Its  most 
marked  properties  are  diuretic,  aperient,  and  tonic.  It  is 
also  believed  to  possess  an  alterative  as  well  as  a  dia- 
phoretic influence.  The  chief  application  of  the  water 
has  been  in  cases  of  chronic  diseases  resulting  from  de- 
rangement of  the  liver,  kidneys,  stomach,  and  blood,  and 
glandular  system.  It  is  said  to  be  very  beneficial  in  ob- 
stinate cases  of  gout  and  rheumatism.  The  water  is  sold 
by  the  barrel,  half-barrel,  demijohn,  or  bottle. 

James  K.  Crook. 

JUNIPER. — JcNiPERUS.  The  fruit  of  Jiinipervs  com- 
miinifi  L.  (fam.  Pinaceee).  Juniper  fruits  are  no  longer 
official. 

The  common  European  juniper  is  of  variable  stature, 
sometimes  attaining  the  dimensions  of  a  small  tree ;  more 
often  it  is  a  short,  broad,  pyramidal  shrub,  with  sjiread- 
ing  branches;  sometimes  it  consists  onlj- of  a  large  flat 
rosette,  with  its  prostrate  or  slightlj-  ascending  branches 
lying  on  and  rooting  in  the  ground ;  bj'  this  habit,  as  well 
as  by  its  slender,  spreading,  awl-shaped  leaves  in  whorls 
of  three,  and  bj'  its  larger  and  more  juicy  berries,  it  is 
easily  distinguishable  from  the  common  juniper  of  this 
country  (,/.  rirrjiinnnn  L. ). 

This  shrub  grows  in  nearly  all  parts  of  Europe,  and  is 
also  widely  distrilnited  through  Central  and  Northern 
Asia,  as  well  as  in  the  United  States,  either  native  or 
naturalized.  The  chief  production  of  the  fruit  is  in 
Hungary.  The  "berries"  are  in  reality  short  fleshy 
cones,  whose  three  upper  .scales  have  become  soft  and 
jtiicy,  and  coalesced  over  the  three  stony  seeds;  the  ru- 
diments of  their  scale  tips  may  be  seen  near  the  top  of 
the  fruit.  The  lower  scales  are  small,  dry,  and  aj^prcssed 
to  the  axis  or  peduncle.     The  berries  shrivel  a  good  deal 
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Fig.  3(M7.— I/,  Juniper  Branch,  witb  Fruit 
attached.  (Baillon.)  O,  Juniper  fruit, 
separate.    (Baillon.) 


ill  drying,  and  were  described  in  the  Pharmacopoeia  as 

follows : 

"Nearly  globular,  about  one-third  of  an  inch  (8  mm.) 
in  diameter^  dark  purplish,  with  a  bluish-gray  bloom,  a 
three-rayed  furrow  at  the  ape.x,  internally  luilpy,  green- 
ish-brown, containing  three  ovate,  somewliat  triangular, 
bony  seeds,  with  several  large 
oil  glands  on  the  surface ;  odor 
aromatic:  taste  sweet,  terebin- 
thiuate,  bitterish,  and  slightly 
acid." 

Composition. — The  most  im- 
portant substance  is  the  essen- 
tial I'll,  of  which  they  contain 
from  one-half  to  one  and  a  half 
per  cent.  There  is  also  a  large 
amount  of  sugar  (up  to  twenty- 
five  per  cent,  or  more),  and 
nearh'  half  as  much  resiu. 

The  oil  consists 
( liiefly  of  pinene, 
but  its  character- 
istic odor  is  due 
to  an  unknown 
substance.  It  is 
official,  and  is 
thus  described  in 
the  Pharmaco- 
peia ; 
"A  colorless  or 
faintly  greenish-3'ellow  liquid,  becoming  darker  and 
thicker  by  age  and  exposure  to  air,  having  the  charac- 
teristic oilor  of  juniper,  and  a  warm,  aromatic,  some- 
what terebinthinate  and  bitterish  taste. 
"Specific  gravity:  0.8.50  to  0.890  at  1.5'  C.  (39°  F.). 
"Soluble  in  about  four  times  its  volume  of  alcohol, 
forming  a  somewhat  turliid  liquid,  which  is  neutral  or 
slightly  acid  to  litmus  paper.  Also  soluble  in  an  equal 
volume  of  carbon  disulphide." 

Action  akd  Use. — .Juniper  berries  and  oil  have  the 
properties  of  the  terebinthinate  substances  in  general. 
In  small  closes  aromatic,  stimulant  to  the  stomach  and 
intestines,  haemostatic :  in  large  ones  capable  of  produc- 
ing gastritis,  nephritis,  strangury,  etc.,  as  well  as  ner- 
vous disturbances.  The  chief  use  is  as  a  stimulating 
diuretic.  A  violet-like  odor  in  the  urine,  and  a  copaiba- 
like eiytliema,  are  occasionally  observed  after  its  admin- 
istration. Juniper  berries  are,  or  ought  to  be,  used  in 
making  the  liqtaiir  caWed  gin,  which  is  alcohol  distilled 
off  from  them  and  containing  their  oil.  They  are  not 
much  given  bj-  themselves  in  this  country,  but  might  be 
used  as  a  stimulating  diuretic;  an  infusion  or  the  oil 
being  used. 

Administration. — From  4  to  8  gm.  (  3  i.  to  ij.)  may 
be  given  at  a  dose.  An  infusion  of  the  liruised  berries 
extracts  much  of  the  oil,  the  sugar,  etc.,  and  is  an  ac- 
ceptable form.  The  oil  may  also  be  given,  but  is  much 
adulterated  with  harsher  oils  from  the  tops  and  leaves, 
and  even  with  oil  of  turpentine.  Dose,  gtt.  v.-x.  There 
is  also  a  simple  five-per-cent.  spirit  of  juniper,  the  dose 
of  which  is  fl.  3  ss.  to  i..  but  it  is  not  much  used  :  and  a 
compound  spirit,  or  artificial  gin,  offered  as  a  more  reliable 
aromatic  than  that  liquor.  Its  composition  is  as  follows: 
Oil  of  juniper,  8  parts:  oil  of  caraway,  1  part:  oil  of 
fennel,  i  part;  alcohol,  1,400  parts;  water,  to  make  2,000 
parts.     Dose,  fl.  3  i.-iv. 

Allied  Drugs. — Other  important  products  of  the 
genus  Juniperus  are  safin  and  eade  oil,  elsewhere  de- 
scribed, besides  which  there  are  a  number  of  minor  pro- 
ducts, mostly  oils  distilled  from  the  fresh  twigs  of  various 
species  of  cedar.  Since  the  properties  of  tliese  differ  in 
no  important  respects  from  those  of  oil  of  savin,  they 
need  not  be  further  considered.  11'.  P.  Bdles. 

KAIRINE. — The  name  knirineis  in  present  use  to  desig- 
nate, geiiericall}-,  certain  artificially  jirepared  derivates 
of  chiuoline,  where  either  a //ic^/iy  "or  an  ir/^.v?  substitu- 
tion has  been  effected  in  the  chinoline  molecule.     Of  the 


two  kairines,  the  methylated,  although  the  one  first  made 
and  experimented  with,  has  been  superseded  by  the  etky- 
liitetl  example,  for  the  double  reason  that  the  latter  is  both 
easier  and  cheaper  to  make,  while  at  the  same  time  it  is 
better  as  a  medicine.  The  ethylated  compound  kairine 
A.,  as  it  is  technicall}'  called,  is  what  is  now  commonly 
dispensed  under  the  simple  name  kairine.  The  karaine 
in  medicinal  use  appears  as  a  whitish  crystalline  powder, 
without  smell,  but  of  a  bitter  and  pungent,  slightly 
aromatic  taste.  It  is  fairly  soluble  in  cold  water,  freely 
in  hot,  moderately  only  in  alcohol  and  in  glycerin,  and 
but  sparingly  in  ether. 

PhysioUKjically,  the  essential  action  of  kairine  is  that  of 
a  powerful  but  evanescent  antipyretic.  Experiments 
upon  animals  show  reduction  of  body  temperature,  along 
witli  .slowing  of  rate  of  pulse  and  respiration,  and,  when 
the  drug  has  been  given  by  hypodermatic  injection,  an- 
iesthesia  and  paralysis  in  tlie  limb  receiving  the  injection. 
Elimination  is  by  the  kidneys,  and  the  urine  presents  a 
dark  green  color,  observable,  it  may  be,  within  half  an 
hour  after  administration  of  the  drug.  Toxic  effects 
have  followed  when  the  dosage  has  risen  to  between  one 
and  two  grains  per  pound  weight  of  the  animal.  In  the 
human  subject,  kairine  produces  certain  and  speedy  low- 
ering of  fever  temperatures,  with  less  proportionate  de- 
rangement in  the  wa.y  of  roaring  in  the  ears,  headache, 
giddiness,  and  gastric  distress,  than  the  cinchona  alkaloids 
produce.  The  action,  however,  is  apt  to  be  attended  by 
profuse  sweating  during  the  fall  of  the  temperature,  and 
a  decided  chill  when  the  after-rise  begins.  Overdosage 
has  jiroduced  profound  reduction  of  temperature,  with  a 
condition  of  general  collapse,  but,  so  far  as  the  writer 
knows,  no  case  of  death  from  direct  kairine  poisoning 
has  been  reported. 

Therapeutically,  kairine  has  been  used  as  an  antipyretic 
in  febrile  diseases,  and  was  the  first  synthetic  substitute 
for  the  cinchona  alkaloids  for  such  purpose.  It  has, 
however,  been  superseded  by  newer  products  of  the 
laboratory,  such  as  antipyrin,  which  are  not  so  severe  in 
operation.  A  dose  of  1  gm.  (gr.  xv.)  of  kairine  begins 
to  affect  a  febrile  temperature  in  about  an  hour,  effects 
its  maximum  influence  within  anotlicr  hour,  holds  its 
effect  for  yet  one  hour  more,  and  then  rapidly  fails  in 
potency,  so  that  when  a  fourth  hour  has  passed  since  the 
time  of  taking  the  medicine  the  temperature  has  com- 
monly reattained  its  original  elevation.  By  continuous 
medication,  however,  a  practically  continuous  depression 
can  be  maintained.  In  ordinary  cases,  four  successive 
hourly  doses  of  0.,50  gm.  each  (about  gr.  viij.)  will  bring 
down  the  temperature  to  101'  F. ,  at  which  point  it  may 
be  held  by  succeeding  doses  of  half  the  previous  dimen- 
sions. When  necessary,  however,  kairine  has  been  given 
hourly  in  gram  doses  (gr.  xv.)  for  four  successive  hours. 
Kairine  may  be  administered  in  capsule,  pill,  aromatized 
solution,  or  elixir.  Editard  Curtis. 

KALA-AZAR. — During  the  last  twenty-five  years  there 
has  been  observed  in  Assam  an  epidemic  fever  of  a  par- 
ticularly virulent  type,  which  spreads  slowly  from  place 
to  place  and  depopulates  whole  villages;  it  is  known  as 
Assam  fever,  black  fever,  or  Kala-azar.  This  fever  is 
generally  intermittent  or  remittent,  and  resembles  chronic 
malaria;  its  etiology  is  still  undecided,  though  probably 
it  is  of  malarial  origin.  The  onset  is  generally  sudden, 
and  the  fever  is  accompanied  liy  wasting,  progressive 
anaemia,  and  enlargement  of  the  liver  and  spleen  ;  dropsy 
is  ajit  to  supervene  toward  the  end.  There  has  been 
considerable  discussion  as  to  the  cause  of  Kala-azar;  and 
the  Indian  government  has  received  no  less  than  three 
reports  on  this  subject.  1.  According  to  Giles,  the  chief 
characteristics  are  ansemia  and  dropsy,  and  the  cause  is 
asserted  to  be  the  Ankylostomum  duodenale,  the  ova  of 
which  Giles  found  in  great  quantities  in  the  intestines  of 
those  who  had  died  of  the  disease:  the  victims  had,  how- 
ever, been  considerably  enfeebled  by  malaria.  He  de- 
scribes it  as  "a  mixed  ana?mia  brought  about  by  ankylo- 
stomiasis acting  on  a  population  worn  down  by  chronic 
malarial  poisoning  "  (Brit.  Med.  Journ.,  March  26th,  189S). 
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3.  Rogers  believes  tliat  Kala-azar  is  essentially  a  malarial 
disease,  but  one  which  has  somehow  acquired  infectious 
properties.  3.  Ross,  whcse  views  have  met  with  the  wid- 
est acceptance,  is  inclined  to  agree  with  Rogers  but  thinks 
that  Kala-azar  is  communicated  in  the  same  way  as  mal- 
aria. There  can  be  no  doubt  that  malaria  is  a  most  im- 
portant factor  in  the  production  and  dissemination  of 
Kala-azar;  for  all  the  cases  so  far  reported  have  been 
from  disti-icts  notoriously  malarial,  and  in  individuals 
considerably  enfeebled  by  that  disease.  It  must  be  re- 
marked, however,  that  Kala-azar  is  communicable  and 
epidemic,  and  is  not  influenced  by  quinine.  Ross  gives 
three  stages  of  the  disease:  (1)  Stage  of  parasitic  inva- 
sion, in  which  there  are  recurrent  attacks  of  high  fever 
and  rapid  enlargement  of  liver  and  spleen,  particularly 
the  former;  (2)  stage  of  secondary  effects,  in  which  tiiere 
are  low  fever  and  general  tumefaction  of  the  organs ;  and 
(3)  stage  of  cache.xia,  when  the  fever  gradually  disap- 
pears, the  organs  decrease  in  size,  attacks  of  ]meumonia 
and  dysentery  supervene,  the  malarial  parasite  which 
was  formerly  present  is  now  no  longer  found,  and  there 
follow  cachexia,  coma,  and  death.  The  disease  is  par- 
ticularly fatal,  Rogers  reporting  ninety-sis  per  cent,  of 
deaths;  but  recoveries  do  occur.  Mansou  reports  cases 
of  two  Englishmen  who  had  become  invalided  in  Assam: 
'•  both  had  formerly'  suffered  from  malarial  fever;  in  both 
there  was  splenic  and  hepatic  enlargement,  recurring 
spells  of  quotidian  fever,  unaccompanied  by  iiarasites  in 
the  blood  and  uninfluenced  by  (juinine,  and  attended 
■with  profuse  diaphoresis,  profound  auremia,  darkening 
of  the  skin,  and  emaciation.  One  died  of  cerebral  throm- 
bosis, the  other  of  exhaustion"  {"Tropical  Diseases," 
page  331). 

Treatment  consists  in  prompt  removal  from  the  countr}- 
to  a  more  healthy  localitj-. 

Kala-jwar,  or  Kala-dukh  of  the  neighboring  territory 
is  practically  the  same  as  Kala-azar  of  Assam. 

For  a  discussion  on  the  etiology  of  Kala-azar,  and  other 
facts  in  reference  to  the  disease,  the  reader  is  referred  to 
an  article  bj'  Ross,  in  The  Indian  Medical  Gazette,  vol. 
xxxiv.,  pp.  233-241.  R.  J.  E.  Scott. 

K  AM  ALA. — "The  glands  and  hairs  from  the  cap.sules 
of  MaUotvs  pliilippinensis  (Lam.)  Muell.  Arg.  (fam.  Eii- 
phorbiacece),"  U.  S.  P.  This  plant  is  a  small  tree,  growing 
very  extensively  through  southeastern  Asia  and  Poh"- 
nesia.  The  fruit  is  a  small  tricoccous  cajjsule,  covered 
with  a  dense,  crimson,  velvety  surface,  consisting  of  the 
above-mentioned  glands  and  hairs.  Kamala  is  collected 
by  gathering  the  fruits  and  shaking  or  rubbing  them 
about  in  baskets,  and  sitting  out  tlic  dust-like  glands. 

An  interior  variety 
is  obtained  liy  tak- 
ing the  glands  and 
hairs  from  other 
parts  of  the  plant. 
The  collection  of 
more  or  less  adher- 
ing dirt  is  inevi- 
table, and  advan- 
tage is  often  taken 
of  this  fact  to  adul- 
terate it  heavil_y 
with  earthy  mat- 
ters. Hence  the 
tixing  of  the  limit 
of  ash  at  eight  per 
cent.,  which  is  a 
very  liberal  allow- 
ance. 

It  has  long  been 
used  in  India,  both 
as  a  dye  and  as  a 
medicine,  but  its 
employment  as  a  cure  for  tapeworm  appears  to  date  only 
from  tlie  middle  of  the  present  century. 

Tlie  glands  consist  of  an  external  capsule  containing  a 
yellow  fluid,  and   enclosing  from   forty  to  sixty  club- 


FIG.  3048.— Kamala.     (Baillon.) 


shaped  cells  filled  with  a  homogeneous,  transparent,  red 
resin,  amounting  to  about  four-fifths  of  the  whole  weight 
of  the  glands. 

Action  .\nd  Use. — The  only  purpose  for  which  this 
drug  is  em]-iloyed  in  medicine  is  as  a  tsenicide,  for  which 
purpose  it  has  considerable  value;  but  the  discovery  of 
koosso  and  pelletierine  has  displaced  it  from  medical 
favor,  and  it  is  now  becoming  obsolete.  From  4  to  10 
gm.  ( 3  i. —  3  iiss. )  may  be  giveu  at  a  dose. 

Henry  B.  Rusby. 

KARYOKINESIS.    S,ee  Cell. 

KARYOKINESIS.    IPATHOLOGICAL.)  — A  typical 

forms  of  karynkinesis  are  found  in  certain  pathological 
conditions.     In  place  of  normal  bipolar  division  multipo- 


FIG.  31)49.— PatLological  Mitoses,  a.  Asymmetrical  mitosis  :  h,  liyjio- 
cliromatio  mitosis;  c,  d,  mitoses  with  diiplaced  aud  partly  rictreii- 
eratinff  cbromosomes;  c, /,  asymmetrical  mitoses.  (After  Hunse- 
mann.) 

lar  division  may  take  place,  two.  four,  six,  eight,  or  more 
nuclear  spindles  with  a  correspondingly  increased  num- 
ber of  equatorial  plates  being  formed.  The  number  of 
chromosomes  may  be  greater  or  less  than  normal.  As3'm- 
metrical  splitting  of  the  nuclear  chromatin,  or  the  de- 
struction of  some  of  the  chromosomes  may  lead  to  the 
formation  of  daughter  stars  having  an  unequal  number 
of  chromosomes.  In  the  place  of  a  single  mother  star  a 
complicated  chroiuatin  figure  maybe  formed  from  which 
a  number  of  daughter  stars  may  be  developed.  The  sep- 
arate chromosomes  luaj' vaiy  greatlj'  in  size,  or  they  may 
be  altered  in  form  through  irregularities  in  the  course  of 
the  fibres  of  the  spindle,  spherical,  spindle-  or  biscuit- 
shaped  chromosomes  being  in  this  way  produced.  Tin- 
division  of  the  cell  protoplasm  may  be  delayed  or  entirely 
fail  of  occurrence.  JMultinuclear  giant  cells  are  formed 
in  this  manner.  Deviations  from  the  normal  divisii  n 
axis  luay  also  occur.  Degeneration  of  the  cliromosonii  s 
is  sometimes  shown  by  their  displacement,  granular  dis- 
integration, or  loss  of  staining  power. 

Multipolar  mitoses  were  first  described  by  Eberth,  but 
his  statements  were  at  first  discredited,  particularly  by 
Flemming  and  Sti-assburger.  The  existence  of  such 
forms  was,  however,  confirmed  later  by  Arnold  who  ol)- 
served  numerous  multiple  mitotic  figures  in  carcinoma 
cells.  As  a  result  of  the  great  amount  of  interest  excited 
in  the  subject  by  Arnold's  observatjons  numerous  in- 
vestigations were  made,  among  the  most  important  of 
which  may  be  mentioned  the  studies  of  Hansemann, 
Strobe,  and  Galeotti.  According  to  Strobe,  atyjiical 
mitoses  are  found  in  a  great  variety  of  pathological  con- 
ditions—  cancer,  sarcoma,  different  forms  of  benign 
tumors,  tissue  regenerations,  etc.  He  regards  them  as 
a  constant  phenomenon  in  all  tissues  showing  strong  pro- 
liferative tendencies  with  active  mitosis.  Galeotti  claimed 
to  have  found  atypical  mitoses  in  tissues  irritated  by  anti- 
pj'rin,  quinine,  chloral,  peptone,  etc.,  as  well  as  in  tissue 
exposed  to  high  temperature. 
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Hansemann  divides  thu  pathological  forms  of  mitosis 
into  three  classes — the  hypochromatic,  hyperchromatic, 
aud  irregular  variations.  Hypochromatic  mitoses  are 
those  which  contain  fewer  chromosomes  than  normal. 
The  number  of  chromosomes  may  be  reduced  to  six  or 
eight.  Hypochromatic  cells  arise  in  two  ways,  either 
thl'ough  asymmetrical  division  or  through  the  destruc- 
tion of  some  of  the  chromosomes.  According  to  Hanse- 
mann, the  hypochromatic  mitoses  occur  only  in  malignant 
tumors,  much  more  frequently  in  carcinoma  than  in  sar- 
coma. They  are  to  be  regarded  as  evidences  of  cell  de- 
generation ;  in  the  majority  of  cases  cell  division  does  not 
follow.  He  regards  them  as  being  oulj'  of  biological 
interest,  their  significance  with  relation  to  tumor  malig- 
nancy not  being  at  the  present  understood.  The  hyper- 
chromatic forms  contain  more  chromosomes  than  the 
normal  cells.  They  are  very  abundant  in  malignant 
growths,  much  more  so  in  carcinoma  than  in  .sarcoma. 
They  may  be  divided  into  two  classes,  the  bipolar  and 
the  multipolar.  The  bipolar  forms  are  very  large,  con- 
taining over  a  hundred  large  chromosomes  at  times.  On 
division  tbey  form  similar  h}-perchromatic  cells  having 
the  same  number  of  chromosomes.  In  the  multipolar 
forms  a  reduction  of  the  number  of  chromosomes  occurs 
through  division,  so  that  their  number  may  ultimately 
return  to  the  normal.  The  multipolar  mitoses  usually 
result  in  the  formation  of  multinuclear  giant  cells,  the 
latter  being  most  numerous  in  tumors  containing  the 
greatest  number  of  multipolar  mitoses.  As  irregidar 
forms  of  atypical  mitosis  Hansemann  Includes  changes  in 
size  and  form  of  the  chromosomes  and  centrosomes,  ir- 
regular spindle  forms,  delayed  division  of  the  cell,  etc. 
Hansemann  was  unable  to  confinn  the  work  of  Strobe  and 
Galeotti,  and  is  therefore  inclined  to  regard  atypical  mi- 
toses as  being  characteristic  of  malignant  tumors.  The 
presence  of  numerous  atypical  mitoses  in  the  cells  of  a 
new  growth  may  be  taken  as  positive  evidence  of  its  ma- 
lignancy, but  the  absence  of  such  pathological  forms  in  a 
tumor  is  not  to  be  taken  as  conclusive  proof  of  its  benign 
character. 

A  practical  application  of  the  above  principle  has  been 
made  by  a  number  of  writers  in  the  case  of  the  diagnosis 
of  bits  of  tissue  obtained  by  the  stomach  tube,  aspirator, 
etc.,  or  of  cells  found  in  pleural  and  peritoneal  exudates, 
urine,  uterine  discharges,  etc.  The  existence  of  carci- 
noma has  been  diagnosed  by  Rieder,  Dock,  etc.,  from 
the  presence  of  numerous  atypical  mitoses  in  the  cells  of 
the  centrifugated  peritoneal  fluid.  Sai-coma  of  the  pleura 
has  been  diagnosed  in  like  manner.  In  other  cases,  how- 
ever, the  examination  of  the  pleiu'al  and  peritoneal  fluids 
yielded  negative  results,  though  malignant  growths  were 
found  to  be  present.  Onlj'  in  the  ease  of  very  soft,  cel- 
lular, quickly  growing  tumors  are  positive  findings  likely 
to  occur.  In  suspected  cases  the  fluid  obtained  by  as- 
piration should  be  quickly  centrifugated,  cover-glass 
smears  made  of  the  sediment ;  and  these,  after  drying  in 
the  air,  should  be  fixed  in  equal  parts  of  absolute  alcohol 
and  ether,  and  stained  in  hajmatoxyliu  and  eosln.  The 
presence  of  numerous  mitoses  in  the  cells  of  such  exu- 
dates, either  typical  or  atypical,  may  be  regarded  as 
strong  evidence  of  the  presence  of  a  malignant  tumor. 
Negative  findings  are  without  significance. 

Aldred  Seoit  Wai-thin. 

KARYOLYSIS. — The  change  observed  in  the  nucleus 
of  a  necrotic  cell  whereby  its  chromatin  either  entirely 
disappears  or  loses  its  staining  power.  Such  change  may 
be  due  to  a  solution  of  the  nucleus,  to  chemical  changes 
in  the  chromatin,  or  to  its  complete  destruction.  It  is 
the  most  important  microscopical  evidence  of  necrosis, 
and  is  to  be  regarded  as  the  essential  feature  of  this 
process.  The  term  is  used  synonyraousl}'  with  chroma- 
tolysis,  but  is  gradually  replacing"the  latter  word. 

Aldred  Scott  Warthiii. 

KARYORRHEXIS— The  term  applied  by  Klebs  to  that 
lorm  of  nuclear  fragmentation  in  which  the  chromatin 
becomes  broken  up  into  small  particles.     It  is  distin- 


guished from  kar3'olysis  in  that  in  the  latter  process  there 
is  a  complete  disappearance  of  the  chromatin,  while  in 
the  former  the  nucleus  is  broken  into  particles  which  are 
often  hyperchromatic.  Kar3-orrhexis  is  one  of  the  earli- 
est signs  of  necrosis,  and  is  in  the  majority  of  cases  a 
forerunner  of  karyolysis.  The  latter  may  occur,  how- 
ever, without  a  preceding  karyorrhexis,  the  nucleus  losing 
its  staining  power  without  undergoing  fragmentation. 
According  to  Schraaus  and  Albrecht,  the  disintegration 
of  the  nucleus  in  karyonliexis  is  not  due  to  a  rupture  of 
the  nuclear  membrane,  but  is  caused  by  definite  and 
fairly  typical  movements  on  the  part  of  the  chromatin 
elements  in  response  to  certain  influences  acting  from 
without  the  nucleus.  The  transposition  of  the  chroma- 
tin elements  is  usually  preceded  by  a  condition  of  hyper- 
chromatosis  leading  ultimately  to  a  separation  of  the 
chromatin  into  single  particles  which  gradually  lose  their 
staining  power.  The  phenomena  of  karyorrhexis  may 
be  observed  in  all  forms  of  beginning  necrosis  due  to  any 
cause,  but  can  be  studied  to  best  advantage  in  the  necros- 
ing areas  of  malignant  tumors,  particularly  in  carcinoma. 

Aldred  Scott  Warthin. 

KATHELECTROTONUS.    See  Elcctrotonus. 

KAVA. — ilETiiYSTic Xii ;  Kava-Kat.\^;  At.\.  The  root 
of  Mctliysticiiin  Metfiysticum  (Forst.)  Lyons,  and  of  M. 
txrelsum  iForst.)  Lyons  (fam.  Piperncerf).  The  first-named 
(generally  known  as  Piper  Methysticum  Forst. )  yields  the 
bulk  of  the  drug.  It  is  a  good-sized  softly  woody  shrub, 
native  and  widely  cultivated  through  the  South  Pacific 
Islands.  The  root  has  acquired  a  local  reputation  as  a 
remedy  for  dropsy  and  painful  afl'ections  of  the  bladder 
and  the  urinary  tract,  but  it  is  chiefly  prized  as  the  source 
of  a  native  beverage.  The  plant  is  reduced  to  a  pulpy 
mass  by  mastication  and  allowed  to  ferment  until  an  in- 
toxicating liquor  is  produced.  The  primary  efi"ect  is  as 
a  stimulant,  but  ultimately  it  causes  a  peculiar  form  of 
intoxication  in  which  the  limbs  and  body  are  uncontrol- 
lable and  helpless,  while  the  mental  faculties  are  clear  or 
slightly  dazed. 

Authorities  differ  as  to  the  resemblance  of  its  effects  to 
those  of  alcohol.  It  is  nfit  unlikely  that  by  keeping,  or 
by  different  methods  of  preparation,  alcohol  is  yielded 
by  the  large  amount  of  starch  which  is  contained.  Ex- 
cessive use  of  it  produces  a  chronic,  troublesome  scaly 
disease  of  the  skin. 

The  root  is  soft  and  juicy  when  fresh,  but  liecomes 
very  light  upon  drying.  It  is  light-gray  in  color  exter- 
nally, and  pale  yellowish- white  when  cut.  It  comes  in 
large,  thick,  clumpy  pieces,  often  S  or  10  cm.  across  at 
the  base  of  the  stems,  and  divides  quickly  into  several 
crooked,  irregular  branches.  The  texture  is  woody,  but 
soft  and  light;  the  sawed  surface  is  dustv  or  mealy.  The 
odor  is  slight,  the  taste  rather  spicy  and  bitter,  leaving 
the  tongue  slightly  benumbed  for  a  little  while.  A  trans- 
verse section  shows  a  thin  bark,  and  a  radiated,  woody 
ring,  in  which  the  narrow  wood  edges  are  separated  by 
broad,  starch-bearing,  medullary  rays. 

Half  its  weight  consists  of  starch.  It  contains  also  an 
essential  oil;  two  resins,  alpha-  and  beta-resin  kava;  and 
a  neutral  crystalline  principle  called  kavahin,  or  metfiyi- 
ticin,  which  is  closel.v  allied  to  pipirine.  The  crystalline 
body  exists  to  the  extent  of  one  per  cent.,  but  has  been 
found  inactive.  The  alpha  resin,  which  is  obtained  by 
means  of  alcohol,  and  is  insoluble  in  water,  contains  the 
medicinal  properties  of  the  plant,  and  is  thought  by 
Lewin  to  be  the  active  ingredient.  It  has,  however,  been 
shown  that  the  watery  infusion  also  is  useful,  and  this 
would  indicate  that  the  virtues  of  the  plant  are  not  lim- 
ited to  the  resin  itself.  At  present  the  resin  and  the  fluid 
extract,  not  miscible  with  water,  are  the  preparations 
employed  for  medicinal  purposes. 

Kava-kava  has  formed  the  subject  of  an  exhaustive 
study  by  Dr.  Cerna  (Therapeutic  Gazette,  January,  1891) 
who  arrives  at  the  following  conclusions  regarding  its 
physiological  action:  Moderate  doses  produce  a  stimu- 
lating effect,  particularly  on  the  central  nervous  ganglia; 
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in  larger  quantities  it  iiroduces  general  anaesthesia,  and 
diminishes  and  ultimately  abolishes  reflex  action  by 
influencing  the  spinal  cord",  and  probably  also  the  spinal 
centres.  The  great  muscular  weakness  observed  is  not 
due  to  any  action  on  tlie  higher  cerebral  centres,  as  they 
maintain  "their  normal  functional  activity.  Very  large 
quantities  depress  the  circulatory  and  respiratory  systems, 
and,  in  poisonous  doses,  death  is  produced  by  failure  of 
the  respiration  or  by  cardiac  paralysis.  Placed  on  the 
tongue,  it  at  first  causes  a  burning  sensation,  which  is  fol- 
lowed by  numbness  and  aua'sthesia.  which  continue  for 
some  tinie  and  are  accompanied  b}'  a  free  flow  of  saliva. 
On  the  cornea  and  conjunctiva  the  same  effect  is  pro- 
duced. The  local  anaesthetic  action  is  said  to  be  equal 
to  that  of  cocaine,  but  its  use  is  restricted  by  the  insolu- 
bility of  the  preparations  in  water. 

Kava  is  the  best  simple  diuretic  that  we  possess.  It 
quickly  produces  an  abundant  flow  of  pale  urine  with- 
out irritation,  but,  on  the  contrary,  with  soothing  effect, 
and  is  hence  very  useful  in  removing  dropsical  effusions. 
At  other  times  its  action  is  favored  by  the  u.se  of  an  abun- 
dance of  water.  Such  use  of  it  is  recommended  in  cysti- 
tis, gonorrhcca,  and  chronic  inflammator}'  conditions  of 
the  mucous  membrane  of  the  urinary  organs.  The  in- 
flammatory action  is  rapidly  moderated,  and  the  puru- 
lent and  catarrhal  discharges  diminish  in  amount. 

The  fluid  extract  is  the  most  convenient  preparation  to 
use,  and  has  been  employed  with  decided  success.  It 
may  be  given  in  doses  of  th  xx.-lx.  three  times  a  day, 
and  has  been  combined  with  sweet  spirits  of  nitre  and 
glycerin  when  these  are  indicated.  The  alpha  resin  is 
given  in  doses  of  gr.  i.-iss.,  three  times  a  day.  A  solid 
extract  is  prepared,  the  dose  of  which  is  gr.  ij.-vi.  The 
principle,  kavahin,  is  not  employed,  as  its  therapeutic 
action  and  dose  are  uncertain.  Henry  H.  Rusby. 

KEFIR  GRAINS.— Kefik  Seeds.  Small  pebble-like  or 
seed-like  masses,  occurring  in  the  Caucasus  region,  con- 
sisting of  a  fungus  mass  containing  the  ordinary  yeast- 
plant,  together  with  the  bacterium  Diospora  Caiicastea 
Kern.,  and  there  used  for  the  fermentation  of  milk  into  a 
substance  called  kefii;  the  equivalent  of  koumyss.  The 
vitality  of  the  dry  grains  is  excited  by  soaking  in  water 
for  some  hours  before  they  are  introduced  into  the  milk. 

Henry  H.  Busby. 

KELOID. — (S_ynonyms:  Kelis;  Kelos;  Fr.  Cheloide ; 
Ger.  Keloid,  Knolle7ikrebs.) 

Definition. — A  circumscribed  connective-tissue,  be- 
nign, cutaneous  neoplasm  resembling  an  hypertrophic 
scar  and  consisting  of  accumulated  embryonic  connective- 
tissue  elements. 

To  Alibert  {"'Precis  theorique  et  pratique  sur  les 
maladies  de  la  peau,"  2  vols.  8vo,  Paris,  1810,  Art. 
"Cancroides,"  T.  i.,  p.  417.  Atlas,  pi.  28;  Vallerand  de 
Lafosse,  lievne  med.,  October,  1829)  belongs  the  credit  of 
giving  the  first  reliable  description  of  keloid  to  the  med- 
ical profession.  The  term  is  derived  from  the  Greek 
word  /ozAif,  a  scar,  or  xi'^'l,  a  claw,  and  c'tdoc,  resemblance, 
from  its  fancied  resemblance  to  a  crab's  claw.  Alibert 
differentiated  two  forms  of  keloid,  the  true  or  spontane- 
ous, kelis  genuina  .seu  vera,  developing  without  any  in- 
jury to  the  .skin,  and  the  false,  kelis  spuria,  also  called 
scar,  cicatricial,  or  secondary  keloid,  the  result  of  trau- 
matism. This  division,  however,  cannot  be  adhered  to 
strictly,  as  the  injury  is  often  of  such  a  slight  character 
as  to  be  readily  overlooked.  The  term  Addison's  keloid 
refers  to  raorpha'a  or  scleroderma  circumscriptum,  and  is 
to  be  distinguished  from  the  affection  under  considera- 
tion. 

Symptoms. — Keloid  usually  begins  as  an  elevated  nod- 
iile  or  tuliercle,  or  several  no"dules  may  coalesce,  varying 
in  size  from  a  pea  or  a  bean  to  tliat  of  the  hand.  Its 
favorite  seat  is  on  the  trunk,  particularly  over  the  ster- 
num, although  it  may  occur  on  the  manima;,  neck,  ears, 
and  arms.  The  tinnor  consists  of  a  hard,  fibrous  growth, 
is  irregular  in  contour,  the  sui'face  is  smooth  or"(:'Overed 
with  lanugo  hairs,  the  epidermic  covering  is  thin  and  of  a 

302 


white  or  pinkLsh  color,  due  to  the  presence  of  dilated 
capillaries;  it  is  firm  and  elastic  to  the  touch,  adherent  to 
the  cutis,  and  elevated  and  sharply  detined.  Keloid  pre- 
sents not  only  variations  in  size  but  also  in  form,  at  times 
appearing  as  a  tumor  of  oval  shape,  from  which  pro- 
longations extend  into  the  surrounding  neighborhood,  re- 
sembling the  appearance  of  crab's  claws,  at  tinies  it  is 
simply  ovoid  or  nodular  without  projection.  Again  it  is 
met  with  as  an  elongated,  cylindrical  growth,  or  occurs 
as  elevations,  resembling  cords  or  in  the  form  of  bands 
or  ridges.  Occasionally  a  slight  depression  of  the  centre 
with  elevated  margin  exists.  Keloid  slowly  increases 
and  may  remain  stationary  for  years,  and  usuallj'  it  per- 
sists throughout  life.  Even  when  the  tumor  has  existed 
for  years,  ulceration  never  takes  place,  and  spontaneous 
involution  has  been  observed  to  occur  in  very  exceptional 
cases.  Although  usually  single,  keloids  may  be  quite  nu- 
merous, and  at  times  are  distributed  along  the  course  of 
cutaneous  nerves.  Schwimmer  in  one  case  reported  one 
hundred  and  five,  and  De  Amicis  in  another  individual 
three  hundred  keloids.  Usually  the  growth  is  painful, 
especially  when  it  is  subjected  to  pressure,  and  occasion- 
ally the  pain  ma}'  be  spontaneous.  In  some  cases  pain 
is  entirely  lacking.  At  times  a  pricking  or  burning  sen- 
sation and  occasionally  itching  are  experienced;  when  the 
growth  is  situated  on  the  flexor  surfaces  of  artictilations, 
it  may  interfere  to  some  extent  with  motion. 

Etiology. — The  etiology  of  so-called  spontaneous  ke- 
loid is  obscure,  and  it  is  regarded  as  of  exceedingly  rare 
occurrence ;  it  is  highly  probable,  as  already  stated",  that 
it  is  due  to  injury  of  the  cutis  so  minute  in  character  as 


Fig.  303U.— Keloid  of  Steruiim  DevelopeJ  iiftBr  a  Buru. 

to  be  readily  overlooked.  Sex  does  not  appear  to  influ- 
euce  its  occurrence,  although  some  observers  are  inclined 
to  regard  it  as  being  of  greater  frequency  in  females  than 
in  males.  It  has  been  observed  at  all  ages,  although  it 
is  of  rare  occurrence  in  the  very  J'ouug  and  very  old,  and 
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usually  appears  during  middle  life.  It  is  met  with  most 
frequently  in  tropical  countries,  and  it  appears  that  cer- 
tain families  and  the  negro  race  arc  predisposed  to  keloid. 
Cicatricial  or  scar  keloid,  on  the  other  hand,  is  often  met 


Fig.  3051.— Keloid  of  Interior  Maxillary  Bone  following  an  Operation. 
Figs.  3050  and  3051  illustrate  the  occurrence  of  keloid  In  two  negro 
brothers. 

with  and  may  appear  in  any  locality.  As  an  example  of 
the  disease  occurring  in  the  negro  race  and  as  an  argument 
in  favor  of  family  predisposition  (see  Hebra's  case  in 
which  three  sisters  and  themothcrwereaifected,  "Hebra," 
vol.  iii. ,  p.  278 ;  Wilson  and  Bryant  have  also  recorded 
instances),  the  author  would  briefly  quote  the 
following  cases:  In  the  one  individual,  eighteen  g^ 
years  of  age,  there  existed  a  tumor  on  the  ster-  t^- 
num,  about  midway  between  tlie  manubrium  and  '  "V 

ensiform   cartilage.      It   dated    from   the   third       '     ' 
year  of  life  and  developed  as  a  result  of  a  burn. 
The  tumor  was  about  three  inches  in  width  by 
five  inches  in  length,  was  elevated  about  one- 
sixteenth  to  a  quarter  of  an  inch  over  the  sur-         r,  , 
rounding  skin,    was   sharply  defined    and    felt 
firm  and  elastic  to  the  touch.     It  was  irregular 
in  contour,  and  characteristic  claw-like  processes 
extended  on  either  side,  both  laterally  and  above 
and  below.     The   surface   of    the   growth   was 
,  smooth  and  totally  devoid  of  liair,  and  the  color 
,  was  whiter  than  that  of  the  neighboring  parts; 
.  dilated    blood-vessels  ou  the  svu'face   were  not       , 
I  visible.     In  the  second   case,  a   brother  of  the       '. 
I  foregoing  individual,  aged   twenty  years,  there 
1  developed  in  the  scar,  two  weeks  after  removal 
I  of  a  tumor  (presumably   sebaceous),    a   keloid.       : 
!  This  was  situated  on  the  ramus  of  the  inferior 
I  maxillary  bone,  and  extended  from  a  point  just 
■  below  the  articulation  to  one  situated  a  little  in 
,  front  of  the  angle  of  the  jaw.     The  growth  pro- 
jected about  one-quarter  of  an  inch  above  the 
.surrounding  surface,  was  of  rather  oval  shape 
land  of  a  lighter  color  than  the  adjoining  skin, 
land  measured  about  three  inches  in  length  by 
1  about  two  in   width.      On  either  side   of    the 
Igrowth  there  existed  three  small  keloids  mark- 
jing  the  site  of  the  introduction  of  the  sutures  for 
closing  the  wound  after  operation. 

Scar  keloid  often  follows  burns,  operations,  and  other 
slight  cutaneous  injuries.  Thus  it  has  been  observed  to 
occur  after  blisters,  in  the  lobe  of  the  ear  after  piercing 
for  earrings,  in  the  scars  of  leech  bites,  also  after  the 


scars  of  eruptions  of  smallpox,  acne  indurata,  syphilis, 
herpes  zoster,  and  non-parasitic  sycosis,  and  in  vaccina- 
tion scars.  The  writer  receutl}-  had  occasion  to  observe, 
on  the  right  cheek  of  a  young  lady,  a  keloid  that  had  de- 
veloped after  an  attack  of  dermatitis  venenata.  It  has 
also  been  known  to  follow  after  psoriasis  and  is  not  in- 
fre<juently  seen  (in  male  individuals  of  the  African  race) 
in  the  form  of  small,  indurated,  whitish,  elevated  lesions 
due  to  shaving. 

P.vTnoLOGY  AND  Pathologic.\l  An.atomy. — Keloid  is 
a  growth  consisting  of  dense,  fibrous  connective  tissue, 
situated  iu  the  corium.  According  to  Warren,  the  dis- 
ease originates  in  the  vessel  walls  of  the  corium,  which 
are  involved  to  quite  a  distance  beyond  the  growth,  which 
would  explain  the  recurrence  of  the  neoplasm  after  ex- 
tirpation. The  same  observer  states  that  it  is  impossible 
to  differentiate  between  true  and  false  keloid  with  the  aid 
of  the  microscope.  According  to  Kaposi,  in  true  keloid 
the  sections  present  a  whitish,  dense  fibrous  mass,  the 
fibres  running  parallel  to  the  long  axis  of  the  tumor  and 
the  surface  of  the  skin ;  here  and  there  they  run  in  a  ver- 
tical direction.  The  new  growth  is  inserted  in  the  corium 
in  such  a  manner  that  normal  layers  of  the  latter,  particu- 
larly the  papilla"  and  rete  pegs,  remain  intact,  while  they 
are  whoU.y  absent  in  the  hypertrophic  scar.  There  are  a 
few  nuclei  and  nucleated  spindle  cells  within  the  keloid 
body  and  around  the  vessels,  which  ai'e  compressed,  as  if 
by  a  sheath,  by  the  dense  bundles  of  fibres.  The  cells 
are  abundant  in  the  younger  parts  of  the  keloid,  around 
the  arteries;  indeed,  it  appears  as  if  the  fibres  of  the  ke- 
loid were  derived  from  spindle-shaped  cells  sheathing  the 
vessels.  Neumann  states  that  in  keloid  a  new  growth 
of  parallel  connective-tissue  fibres  takes  jjlace,  and  that 
these  fibres  are  situated,  in  the  shape  of  a  wedge,  in  the 
substance  of  the  corium  and  ultimately  displace  it  en- 
tirely. Spindle-shaped  cells  accumulate  along  the  ad- 
ventitia  of  the  vessels,  esjiecially  of  the  arteries ;  a  few 
oblique  bundles  may  occur  here  and  there.  The  se- 
baceous and  sudariparous  glands  at  first  remain  un- 
changed, later  they  disappear  and  the  glandular  sub- 
stance in  the  centre  of  the  keloid  is  lost.     The  tumor 
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Fig.  305;;.— Cicatricial  Keloid  from  the  Gluteal  Region,  following  a  Bum. 
a,  Epidermis;  h,  Malpighian  l:iver:  f,  remains  of  papillary  layer  near  the 
border  of  the  tumor:  i),  keloid  tissue.  The  cellular  infiltration  around  the 
blood-vessels  is  also  indicated  at  several  points.  (From  an  original  drawing 
by  Dr.  James  M.  French.) 


develops  in  the  following  manner:  Spindle-shaped  cells 
appear  along  the  vessels,  especially  the  arteries,  and  they 
extend  even  into  the  neighboring  normal  tissue.  This 
chauge  iu  the  adventitia  is  especially  noticeable  along  the 
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margin  of  the  new  growth  aud  at  those  points  where  the 
arteries  give  oti  branches  to  the  jiapilliT;.  The  disease  ex- 
tends along  the  vessels  of  the  corium. 

Diagnosis.— This  is  not  usually  ditHcult,  as  the  symp- 
toms are  so  characteristic  as  to  render  an  error  almost 
impossible.  From  a  simple  cicatrix  keloid  is  to  be  dis- 
tinguished by  its  com-se,  color,  contour,  consistence,  ele- 
vation, and  frequently  by  the  presence  of  pain.  The  diag- 
nosis between  spontaneous  and  spurious  or  cicatricial 
keloid  is  of  no  special  importance.  Hypertrophic  scar  dif- 
fers from  it  in  not  extending  beyond  the  limits  of  the  in- 
jury, and  in  the  facts  that  claw-liUe  prolongations  are 
absent,  and  that  the  tissue  of  the  new  growth  is  less  pink- 
ish in  color  and  less  permanent.  Morphoea  or  scleroderma 
circumscriptum,  occurring  in  raised  patches,  may  simu- 
late keloid  to  some  extent;  the  latter,  however,  differs 
from  the  former  by  being  more  vascular,  denser,  and 
more  elevated  and  by  having  claw-like  prolongations. 

Prognosis. — The  prognosis  is  unfavorable.  Sponta- 
neous involution  is  of  rare  occurrence.  According  to 
some  observers,  a  keloid  which  has  developed  on  a  syph- 
iUticscaris  moreapt  to  undergo  involution.  Thegrowth 
does  not  interfere  with  the  general  liealth  and  may,  after 
having  attained  a  certain  size,  cease  to  enlarge  and  re- 
main stationary. 

Tkeatment. — The  treatment  of  keloid  is  unsatisfac- 
tory ;  plastic  surgery  has  accomplished  very  little  in  this 
affection.  When  removed  with  the  knife  or  with  caus- 
tics the  growth  is  almost  certain  to  return,  and  usually 
in  a  more  aggravated  form  than  before  operation.  Ac- 
cording to  Duhring  caustic  potash  offers  the  most  effi- 
cient remedy  if  an  operation  is  insisted  upon ;  ho  advises, 
however,  against  its  employment  if  the  disease  is  increas- 
ing. Erasmus  "Wilson  paints  the  growth  with  a  spirituous 
solution  of  soap  and  potassium  iodide,  and  then  keeps  it 
constantly  covered  with  lead  plaster,  spread  on  wash 
leather.  Pressure  with  flexible  collodion  resulted  in  a 
cure  in  Professor  Da  Costa's  hands  in  a  case  ensuing  after- 
variola.  PressurecarefuUy  applied  with  an  elastic  band- 
age has  proved  successful  in  Verneuil's  hands;  it  should 
be  distributed  in  sucli  a  manner  as  to  avoid  friction  which 
miglit  have  a  tendency  to  favor  the  growth  of  the  tiuuor. 
Hardaway  reports  good  results  in  one  case  from  electrol- 
ysis ;  it  is  not  safe,  however,  to  employ  a  strong  current 
for  fear  of  stimulating  the  growth.  Multiple  scarifica- 
tions, frequently  repeated,  have  been  followed,  according 
to  Vidal,  by  complete  cessation  of  pain  and  diminution  in 
tlie  size  of  the  growth.  Severe  pain  may  be  combated 
with  hypodermatic  injections  of  morphine  or  cocaine. 
Chloroform  liniment  and  applications  containing  bella- 
donna or  stramonium  or  emplastrum  hydrargyri  may 
also  be  resorted  to  for  this  purpose.  Internally  quinine, 
potassium  iodide,  and  arsenic  have  been  emploj'ed,  but 
they  are  all  of  questionable  utility.  Local  applications 
of  remedies  which  promote  absorption,  such  as  tincture 
of  iodine,  iodized  glycerin,  etc.,  have  all  been  found  to 
be  ineffectual.  Recently  Dr.  Marie  (Ln  t^em.  medicale, 
1893,  No.  14)  has  advocated  injections  into  the  keloid 
of  a  twenty-per-cent.  sterilized  solution  of  creosote  in  oil 
withaPravaz  syringe;  this  operation,  as  he  states,  being 
soon  followed  by  slight  swelling  and  paleness  of  the 
tumor,  and  also  by  pain  which  may  last  for  several  hours. 
After  a  lapse  of  two  to  three  days  the  tumor  assumes  a 
violet-blue  color,  a  vesicle  forms  on  its  surface,  and  then 
later  tlie  whole  growth  undergoes  a  transformation  into 
a  dry  cicatrix.  It  is  stated  that  by  this  process  the  tumor 
is  embalmed  and  the  skin  in  the  neighborhood  of  the  ke- 
loid does  not  become  inflamed.        Emmanuel  J.  Stout. 

KERATIN. — The  important  constituent  of  the  corneous 
layer  of  tlie  skin  and  its  appendages,  extracted  for  use  as 
a  resistant  coating  against  the  gastric  secretion.  It  is 
cliicMy  'obtained  from  ([uills,  or  from  horn.  Various 
methods  of  preparation  are  employed,  their  object  being 
to  eliminate  such  substances  as  can  be  attacked  by  the 
gastric  juice.  One  of  tliese  methods  consists  in  elimi- 
nating such  substances  by  maceration  in  a  solution  of  hy- 
drochloric acid  and  pepsin  and  extracting  the  residue. 
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Besides  being  insolulile  in  the  gastric  juice,  it  is  so  in 
alcohol  and  water,  but  is  soluble  in  strong  acetic  acid, 
also  in  alkalies,  hence  in  the  duodenal  contents.  Keratin 
is  used  to  coat  pills  containing  substances,  the  action  of 
which  upon  the  stomacli  or  upon  its  contents  is  undesir- 
able or  objectionable,  but  which  is  serviceable  in  the  in- 
testine. It  apparently  has  no  action  fif  its  own,  except 
slightly  as  an  albuminoid  nutrient.       Henry  H.  Endiy. 

KERATODERMA  PALMARE  ET  PLANTARE.— (Syn- 
onyms: Km'utoma palmare  et  plaiiiare,  hereditaruim,  ich- 
thyosis palmaris  et  plantaris,  tylosis  palmm  et  planter. 

DEFI^^TION. — Keratoderma  of  the  palms  of  the  liands 
ancj  of  the  soles  of  the  feet  is  an  affection  characterized 
by  a  thickening  of  the  horny  laj'er,  of  a  leathery  consist- 
ence, yellow  or  brown  in  color  and  more  or  less  symmet- 
rical. 

From  a  purely  clinical  point  of  view,  much  vagueness 
is  attached  to  the  term  keratoderma,  as  it  includes  thick- 
ening of  the  palmar  and  plantar  epidermis,  the  result  of 
several  and  distinct  causes — lupus  for  example,  which 
is  associated  with  a  diminution  in  the  epidermal  tissue, 
except  at  the  extremities,  where  it  associates  itself  with 
liyperkevatosis.  Dry  eczema  may  show  at  all  points 
an  increased  production  of  horny  tissue,  from  which  an 
exteasive  desquamation  results,  while  at  the  palms  and 
the  soles  the  homy  substance  accumulates  in  such  a 
manner  as  to  cause  the  condition  known  as  keratoderma. 
On  the  other  hand,  in  default  of  the  histological  charac- 
teristics, we  take  the  word  hyperkeratosis,  in  a  strictly 
clinical  sense,  to  mean  hypertrophy  of  the  homy  layer. 
Nevertheless,  it  is  generalh'  maintained  that  the  palms 
and  the  soles  are  regions  specialized  by  their  structure; 
that  no  analogy  exists  between  them  and  the  other  parts 
of  the  body  by  reason  of  their  situation,  tlieir  necessary 
exposure,  and  the  exterior  influence  to  which  they  are 
continually  subject,  showing  that  the  hands  and  the  feet 
should  be  affected  in  the  same  manner  by  the  same  dis- 
ease. There  can  be  no  doubt  that  in  the  future,  no  mat- 
ter what  classification  is  adopted,  the  diagnosis  will  be 
founded  upon  characteristics  revealed  by  the  microscope. 
For  upon  microscopical  examination  depends  the  differ- 
entiation of  the  great  variety  of  palmar  and  plantar  hy- 
perkeratoses. As  they  are  the  outcome  of  very  different 
conditions  and  diseases,  some  being  generalized,  or  dif- 
fused, while  others  are  localized,  a  comprehensive  and  sat- 
isfactory classificadon  becomes  extremely  difficult. 

Symptoms. — The  Besnier  classification  embraces  four 
principal  divisions: 

I.  Tlie  symmetiical  keratodermata  of  the  extremities, 
congenital  and  hereditary,  with  or  without  niEvi  on  any 
portion  of  the  body.  As  a  rule,  the  disease  has  been  ob- 
served during  the  first  weeks  of  life,  yet  its  development 
has  often  been  dela_yed  until  the  close  of  the  year,  or  even 
as  late  as  the  third  or  fourth  year.  It  begins  as  a  dif- 
fuse redness  of  the  palms  and  soles,  and  later  becomes 
scaly ;  after  which  the  redness  disappears,  when  the  con- 
dition establishes  itself  and  the  epidermal  thickening 
commences.  At  certain  points  it  may  become  circum- 
scribed and  resemble  a  callus  (Plate  XXXVII.,  Fig.  2). 
In  the  folds  of  the  flexures  there  are  often  deep  rhagades. 
In  extreme  cases  the  horny  layer  is  ploughed  into  fissures 
of  a  greater  or  less  depth.  The  abnormal  epidermal 
thickening  of  the  involved  areas  generally  stops  abruptly, 
conforming  to  the  outline  of  the  palms,  but  quite  often  it 
extends  to  the  back  of  the  fingers.  The  horn_v  carapace 
sometimes  preserves  its  natural  color — an  amber  yellow 
—or  may  become  gray  or  black  by  the  penetration  of  ' 
dust.  Its  surface  is  wrinkled,  and  it  desquamates  in  the 
form  of  irregular  masses. 

This  special  type  is  not  always  well  defined — in  some 
cases  it  builds  limited  plaques.     It  may  sometimes  atfcct  , 
other  parts  of  the  body,  such  as  the  knees  and  elbows.  ' 
Once  established,  the  disease  continues  indefinitely  and 
\&  likely  to  be  worse  in  winter.  I 

II.  The  common  symmetrical  keratodermata  which  tie-  ' 
velop  in  adults,  possibly  related  to  some  central  neurosis, 
are  erythematous  and  influenced  both  by  weather  and  by 


ai 


EXPLAXATION   OF 
PLATE   XXXVII. 


EXPLANATION    OF    PLATE    XXXVIL 

Fig.  1.— Hyperkeratosis  of  the  Sole  of  the  Foot  following  Eczema.     Model  No.  2062  (M.  Baretta), 
Balzer. 

Fig.  2.— Congenital  Keratoderma  of  the  P:^lm  of  the  Hand.     Model  No.  1832  01-  Baretta),  Dupre 
and  Mosny. 

(From  La  Pratique  Dermatologique,  1901.) 
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man  ual  toil.  These  lesions  of  hjqierkeratosis  are  disposed 
supcrficiall.v  at  the  j»lmar  surface  of  all  the  lingers,  and 
at  the  anterior  and  inferior  extremiries  of  the  metacarpus, 
especially  ne-ar  the  summit  of  the  thenar  eminences.  The 
keratinized  jyatch  is  usually  surrounded  by  an  erythema- 
tons  border,  and  upon  removal  of  the  homy  layer  even 
the  elongated  papillie  give  evidence  of  hypertrophy. 
There  is  no  pain  except  when  caused  by  fissure ;  the  con- 
dition is  usually  associated  with  hyperidrosis.  The  nails 
are  often  affected.  On  the  feet  the  keratosis  is  better 
■defined  than  on  tlie  hands. 

III.  The  keratodermata  of  the  extremities,  which  de- 
velop like  foci  in  isolated  and  multiple  islets  on  the 
palms  of  the  hands  and  the  soles  of  the  feet,  are  out  of 
all  proportion  to  the  degree  of  pressure  which  may  have 
been  brought  to  bear  upon  these  parts,  and  it  is  there- 
fore permissible  to  believe  that  the  disease  has  a  tropho- 
•neurotic  or  central  origin.  There  are  several  varieties,  of 
which  the  most  remarkable  one  has  the  orilices  of  the 
sudoriparous  glands  for  foci;  these  are  distended  by 
horny  plugs  resembling  comedones  and  possessing  con- 
centric lamellations.  Belonging  to  this  class  are  the 
symptomatic  keratodermata,  when  limited  to  the  palms 
aid  soles,  and  also  when  associated  with  some  general 
•dermatosis.  In  this  group  it  is  also  proper  to  consider  the 
type  produced  by  arsenic  and  the  types  due  to  palmar  and 
plantar  localization  of  eczema,  psoriasis,  lichen  planus, 
pityriasis  rubra,  and  syphilis.  Hyperkeratosis  is  one  of 
the"  principal  effects  of  a  prolonged  ingestion  of  arsenic, 
most  marked  in  the  palms  of  the  liands  and  the  soles  of  the 
feet,  though  it  may  involve  the  skin  elsewhere.  The 
thickening  is  not  necessarily  confined  to  the  palmar  or 
the  plantar  surface,  but  may  extend  to  the  adjacent  parts. 
In  the  mild  variety,  which  is  not  very  rare,  the  palms 
and  soles  become  slightly  dr}'.  and  the  epidermal  mark- 
ings coarse  and  exaggerated,  mixed  here  and  there  with 
small,  white,  homy  granules  about  the  size  of  a  pinhead, 
which  can  readily  be  removed.  In  the  more  pronounced 
forms,  which  appear  only  after  arsenic  has  been  taken 
for  a  long  time,  the  horn}' layer  assumes  a  uniform  thick- 
ness, compact  in  structure,  amber  in  color,  ver}'  supple 
to  the  touch  and  without  rhagades.  At  other  times, 
however,  it  becomes  grained  or  shagreen-like,  with  Iij-jier- 
idrosis.  in  which  case  the  palms  are  soft  and  humid. 
Should  the  sweat  be  but  normal  the  skin  will  be  found 
usually  dry.  Palmar  and  plantar  keratoderma  occurs 
most  frequently  in  association  with  eczema.  It  may  not 
only  attack  the  hands,  but  (more  rarely)  the  feet  alone ;  it 
often  attacks  all  the  extremities.  It  may  be  symmetrical, 
but  usually  one  side  is  affected  more  than  the  other.  Itch- 
ing is  a  constant  symptom,  although  at  times  it  may  be 
but  slight.  Rilmar  and  plantar  kcratonized  eczema  is  a 
■disease  specially  belonging  to  old  age.  Tlie  kcratonized 
eczema  of  the  soles  presents  about  the  same  characteris- 
tics as  that  observed  in  the  palms,  although  the  hyjier- 
trpphy  of  the  horny  laj-er  is  luore  niarked  (Plate  XXX^T^I. , 
Fig.  1).  It  forms  a  hard,  gray,  more  or  less  black  shell 
around  the  heel,  displaying  a  mass  of  quadrangidar  cre- 
vasses characterized  by  long  and  deep  rhagades  which  run 
in  various  directions,  and  cause  the  patient  considerable 
discomfort.  While  hyperkeratosis  has  frecjuently  been 
noted  as  a  complication  of  eczema,  it  is  nevertheless 
unusual  in  the  majority  of  cases.  Palmar  and  plantar 
psoriasis  begins  with  distinct  papules  which  continue  to 
develop  at  the  periphery,  the  edges  alone  showing  h}-- 
perkeratosis,  in  the  form  of  a  very  distinct  border  sur- 
rounding the  desquamating  area.  Lichen  planus  of  the 
palms  and  soles  is  rare  and  is  not  always  hyperkeratotic. 
It  is  found  alike  in  the  generalized  and  in  the  acute  forms. 
in  which  the  palms  and  soles  are  covered  with  papules 
having  a  hypertrophied  epidermis.  Later,  in  luore  chronic 
cases,  these  surfaces  are  covered  with  a  thick,  homy,  yel- 
low, and  translucent  layer.  Syphilis  mav  give  rise'to^the 
development  of  keratoderma,  and  the  latter  differs  with 
the  various  stages  of  the  disea.se.  During  the  secondary 
^ges  it  shows  Itself  especially  on  the  palms  of  the  hands. 
The  older  the  lesion  the  thicker  the  epidermis,  which 
slowly  desquamates.  In  the  terriary  stages.palmar  svph- 
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ilides  are  more  frequent  and  extensive ;  the  areas  often 
become  iutiltrated  and  covered  with  a  thick,  homy  epi- 
dermis, frequently  raised  like  collarettes  and  cut  by  deep 
rhagatles. 

IV.  The  keratoderma  of  the  extremities,  which  appears 
at  al!  ages  uuder  the  intluenceof  unaccustomed  pressure, 
is  not  to  be  confounded  with  ordinary  callosities.  This 
varietj'  readily  responds  to  treatment  and  is  usually  cur- 
able. 

Etiology. — Heredity  is  a  dominant  trait  in  the  etiol- 
ogy of  this  disease,  and,  as  in  ichthyosis,  tends  to  affect 
only  one  sex  in  the  same  family.  From  au  etiological 
standpoint  we  should  perhaps  separate  from  this  group 
acquired  types  appearing  in  adults.  The  most  ordinary 
factor  in  the  producrion  of  keratoderma  is  the  remedial 
use  of  itrsenic,  although  ai'senical  intoxication  has  resulted 
from  drinking  water  which  contained  the  dmg,  and,  re- 
cently in  England,  fi'om  the  use  of  beer  containing  it. 
Local  iiTitations  sometimes  plaj-  a  veiy  important  part; 
curtain  cases  have  resulted  from  contact  with  acids  or  al- 
kalies, or  from  traumatism,  such  as  the  habitual  use  of 
tools.  Another  interesring  class  constantly  mot  with  is 
that  induced  by  inflammatorj- changes  of  certain  diseases, 
such  as  eczema,  psoriasis,  syphilis,  and  lichen  planus. 

Pathology. — The  patholog\-,  while  meagre,  corre- 
sponds in  general  with  that  of  callosities.  Besnier  and 
Balzarhave  noted  that  the  homy  layer  for  a  great  part 
of  its  depth  is  infiltrated  with  eleidin ;  that  there  is  au 
increased  thickness  of  all  the  laj'crs  of  the  epidenuis; 
that  the  papilkie  are  sometimes  elongated  and  thinned  antl 
at  other  times  thickened  and  shortened  by  reason  of  the 
multiplication  of  the  cells  which  compose  theiu.  Beneath 
tliis  layer  of  shortened  papillae  there  is  found,  in  many 
cases,  a  hyperemia  of  the  upper  layer  of  the  derma. 

Tlie  histological  findings  reported  by  Brooks  and  Rob- 
erts in  an  article  relating  to  the  action  of  arsenic  on 
the  skin,  as  observed  in  the  recent  epidemic  of  beer  poi- 
soning, are  here  largely  repixiduced.  Au  examiuation  of 
sections  of  the  lesions  atfected  by  acute  erythematous 
hyperkeratosis  showed  that  the  pathological  changes 
presented  a  hypertrophy  of  the  epidermis,  especially  of 
the  stratum  mucosum.  Tlie  cells  were  large,  with  well- 
proportioned  nuclei ;  they  had  clearly  defined  walls,  and 
revealed  very  distiuct  prickles.  There  was  no  anlema  or 
mitosis.  Au  accumulation  of  horny  cells  appeared  in  the 
upper  layers  of  the  epidermis.  If  the  skin  had  been  sub- 
jected to  the  influence  of  arsenic,  the  vertical  cells  drooped 
and  leaned  to  one  side,  and  the  nuclei  changed  their  shape 
and  were  filled  with  pigment  granules.  Later,  the  proc- 
ess of  degeneration  set  in,  ending  in  atrophy.  The  rete 
almost  entirely  disappeared  anil  at  times  only  one  or 
two  rows  of  cells  remained  behind ;  the  stratum  grauu- 
losum  and  stratum  lucidum  showed  marked  evidence  of 
degeneration,  finally  ending  in  atrophy  of  the  sweat  and 
sebaceous  glands.  The  epithelium  was  reduced  to  a 
very  thin  layer,  with  the  entire  disappearance  of  the  stra- 
tum lucidum,  and  showed  horny  plates.  In  the  later 
chronic  stages  the  whole  of  the  epidermis  was  filled  in 
with  pigment,  producing  a  black  discoloration.  Tlie 
excretory  portion  of  the  sweat  glands  was  stained  black 
b}'  osniic  acid,  leading  to  the  conclusion  that  the  amount 
of  fat  haxi  beeu  increased. 

Diagnosis. — Keratosis  palmai'is  et  plantaris  is  to  be 
differentiated  from  that  produced  by  eczema  by  the  ab- 
sence of  the  well-defined  inflammatoiy  symptoms  of  that 
disease,  by  its  appearance  on  other  portions  of  the  botly, 
by  the  lack  of  variability  in  its  s.ymptonis,  and  by  the 
limitations  of  the  plaques.  Palmar  and  jjlantar  psoriasis 
is  distinguished  from  the  other  forms  of  keratosis,  at  the 
beginning,  by  its  distinct  papules  and,  later,  by  the  mar- 
ginate  disposition  of  the  plaques — the  border  also  show- 
ing the  keratosis.  Palmar  and  plantai'  sj'philides  are  al- 
ways to  be  considered  with  caution,  and  are  especially  to 
be  distinguished  from  psoriasis  of  the  same  regions.  The 
differences  lie  in  the  multiplicit}'  of  the  lesions,  their  red- 
ness, the  more  marked  infiltration  of  the  border,  and  the 
presence  of  bulky  and  horny  scales.  Tlie  external  ap- 
pearances of  arsenical  keratoderma  are  very  characteris- 
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tic :  almost  invariably  there  Avill  he  found  a  symmetrical 
hyperkeratosis  of  the  hands  and  feet,  with  a  horny  la.yer 
■which  has  an  almost  uniform  thickness  and  is  supple  and 
■n'ithout  fissures. 

Prognosis. — Congenital  keratoderma  is  an  ailment  of 
a  most  uncomfortable  nature  on  account  of  its  incurabil- 
ity. Sometimes  it  is  so  severe  as  to  interfere  with  all 
manual  labor  whieli  requires  delicacy  of  touch.  All  the 
types  of  this  disease  that  constitute  a  secondary  manifes- 
tation arc  curable,  although,  in  the  most  favorable  cir- 
cumstances, they  are  exceedingly  obstinate  to  treatment, 
and  I'equirc  long  periods  for  their  permanent  correction. 

TiiE.vTMEXT. — ITor  the  hereditary  type  of  keratoderma, 
arsenic  in  large  doses  has  been  recommended,  particularly 
the  arsenite  of  sodium  as  suggested  by  Brocq.  _  There 
are,  however,  many  misgivings  among  ph3-sicians  as 
to  its  virtue.  The  only  jiractical  treatment  is  local — the 
attempt  should  first  be  made  to  cure  the  rhagades  by 
proper  applications  and  by  the  removal  of  the  horny 
masses.  Afterward  such  measures  should  lie  adopted  as 
will  tend  to  arrest  the  persistent  tendency,  on  the  part  of 
the  epidermis,  to  reproduce  layer  after  layer  of  a  horny 
character.  Hj'perkeratosis  due  to  arsenic  is  of  course 
cured  by  discontinuing  the  use  of  the  drug.  When  it  is 
due  to  eczema  the  treatment  consists  in  supj^ressing  the 
local  or  general  influence  which  has  produced  that  dis- 
ease. When  it  is  the  result  of  occupation  or  of  contact 
with  irritating  substances,  the  occupation  must  be  aban- 
doned and  the  substances  avoided.  In  fact,  the  internal 
treatment  indicated  for  lichen  planus  and  for  pityriasis 
rubra  pilaris  should  be  carried  out  when  keratoderma  is 
associated  with  either  of  these  affections.  The  local 
treatment  in  all  types  is  about  the  same — prolonged 
maceration  of  the  parts,  followed  by  .shampooing  with 
green  soap,  supplemented  by  strong  plasters  of  salicylic 
acid  or  resorcin.  Mercurial  plasters  may  also  be  used  to 
advantage.  A  very  good  treatment  is  recommended  by 
Unna;  it  consists  in  dressing  the  affected  part  with  com- 
presses immersed  in  a  two-per-cent.  solution  of  resorcin, 
and  then  enveloping  these  with  rubber  tis.sue.  These 
dressings  are  to  be  worn  at  night,  removed  in  the  morn- 
ing, and  followed  by  an  application  of  salicylic-acid 
ointment.  Grover  W.  Wende. 
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KERATOHYALIN.    See  Coi-nrfkaiion. 

KERATOSIS  FOLLICULARIS.— (Synonyms:  Psoro- 
speiiniisis,  I'-yjivupeniuMe  FMiculaire  Viyetante,  Ichtlij'O- 
sis  FoUicularis,  Aeiie  sebaeee  cornee,  Darier's  Disease). 

Definition. — Keratosis  foUicularis  is  a  hypertrophic 
affection  of  the  general  integument,  characterized  by 
pinhead-  to  pea-sized  horny  plugs,  embedded  in  funnel- 
shaped  dilatations  of  the  pilo-sebaceous  follicles.  This 
rare  affection  of  the  skin  was  almost  simultaneously  de- 
scribed by  AVhite,  Bowen,  and  Darier.  It  had,  however, 
previously  been  recognized  nndei-  other  names,  although 
positive  histological  proof  was  lacking.     The  interesting 


observations  of  Darier  relative  to  the  striking  cell  forms 
that  resemble  coccidia  and  that  are  found  in  the  skin 
lesions,  and  his  first  conjecture  that  these  cells  are  para- 
sites, resulted  iu  veiy  careful  examinations  on  the  part  of 
many  investigators,  as  well  as  the  reporting  of  numerous 
cases.  It  has  turned  out.  however,  that  White  and 
Bowen  were  correct  as  to  the  nature  of  this  disease  and 
that  Darier's  jarotozoan  interpretation  was  wrong. 

Symptoms. — The  jirimai'v  efflorescences  appear  iu  the 
form  of  piuhead-sized  pajniles,  more  or  less  raised  and 
covered  with  greasy  scales  that  vary  in  color  from  a 
dirty  yellow  to  a  black  brown.  These  scales  cling  to- 
gether with  considerable  tenacity,  and,  when  removed, 
frequently  show  on  their  lower  surface  a  dingy,  conical 
projection  which  may,  althougli  with  some  dilliculty,  be 
rubbed  away,  and  which  sometimes  corresponds  witli  the 
orifices  of  the  sebaceous  follicles  and  always  with  the 
funnel-shaped  depressions  of  the  upper  skin  which  are 
independent  of  the  follicles.  The  periphery  of  these  pri- 
mary lesions  becomes  expanded  by  the  deposit  of  new, 
dirty-gray  to  black-brown  foci  the  size  of  a  lentil,  which 
run  together  into  large,  irregular  plaques,  bordered  at 
their  eiTges  by  disseminated  primar}'  efflorescences,  whose 
surfaces  soon  appear  more  or  less  glandular  and  warty. 
These  efflorescences  soon  become  flatter  and  rise  above 
the  level  of  the  skin  in  the  same  manner;  the  plaques 
growing  out  of  them  may  also  attain  considerable  size. 
In  one  case  reported  by  Darier,  these  hill-shaped  efflores- 
cences, devoid  of  epiilermis,  ran  together  on  the  jnibes 
into  large  tumors,  which  were  separated  by  deep  fur- 
rows. They  were  bright  red  in  color  and  showed  numer- 
ous crater-like  orifices  containing  secreted  pus  which 
emitted  a  decided  odor.  Besides  these  peculiar  changes 
there  were  present,  in  almost  all  the  recorded  cases  relat- 
ing to  the  scalp,  fattj' yellow  to  brown,  and  often  slightly 
warty,  masses  of  scales  penetrated  by  hair.  Sometimes 
these  wei'e  reddened,  moist,  and  excoriated,  at  other 
times  they  were  not  essentially  changed.  The  dorsal  siu'- 
faces  of  the  hands,  feet,  and  fingers  appeared  at  times 
to  participate  in  the  di.sease  process.  The  nails  were 
almost  hiibitiiall}'  involved  whether  there  were  like 
changes  in  the  fingers  or  not,  being  generally  striated 
longitudinally  and  rent  or  fragmented  at  their  free  edges. 
In  some  instances  the  palms  and  the  soles  showed  a  con- 
siderable calldus  formation.  In  the  course  of  the  affec- 
tion there  were  manifestations  exhibiting  distinct  exacer- 
bations !ind  remissions.  This  condition  at  times  almost 
disappeared,  but  no  instance  of  actual  recovei-y  has  j'et 
been  reported. 

Etiology. — Its  inception,  in  regard  to  the  time  of  life, 
is  very  variable;  generally  it  appears  late  in  childhood, 
or  early  in  youth,  but  in  some  cases  it  is  deferred  to  a 
period  between  the  ages  of  twenty  and  thirt3'-five  years. 
In  a  ca.se  of  Hallopeau's,  the  disease  first  appeared  in  the 
sixt\'-first  year.  It  has  Ijeen  known  to  manifest  itself  iu 
botli  fati 
heredity. 

The  bacteriological  examinations  have  been  constantly 
negative.  The  theory  advanced  by  Darier,  ami  later 
elaljorated  1)}-  Wickham,  that  this  variety  of  keratosis 
was  due  to  the  presence  of  psorosperms.  or  coccidia.  has 
been  abandoneil  even  bj"  tho.se  authorities  themselves; 
consequently,  the  precise  nature  of  the  disease  still  re- 
mains wholly  in  the  dark. 

P.\TiiOLOGiCAL  Anatomy'. — Upon  this  point  all  authori- 
ties have  reported  similar  results.  The  changes  chiefly 
occur  within,  or  in  close  proximitj'  to,  the  montlis  of  the 
pilo-sebaceous  excretory  ducts.  These  arc  dilated  so  as 
to  form  fiinnel-.shaped  openings,  wliich  aie  filled  with  a 
mass  (ff  hornjf  cells  continuous  with  the  sciiles  that  cover 
the  follicular  opening.  The  wall  of  the  follicle  is  com- 
posed of  thick,  horny  layers  limited  to  the  rete  cells. 
The  epidermis  generallj'  appears  more  or  less  thickened. 
The  rete  i\Ial])ighii  appears  as  if  hypertrophied;  the 
interpapillarj'  jirolongations  are  lengtheueil  and  press 
firmly  against  the  corium.  The  epidermis  anil  the  horny 
masses  constituting  tlie  sunnnit  seem  jiartly  tn  consist  of 
horny  lamelUe  of  normal  appearance,  but  piled  up  one 
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Keratoliyalln. 
Keratosis  Pilaris. 


upon  another  in  great,  strands,  partly  composed  of  abnor- 
mally horny  cells  in  which  the  nuclei  are  well  preserved. 
A  defective  formation  in  the  lower  layers  of  the  rete 
Malpighii,  in  association  witli  degenerated  cells,  lym- 
phoid cells  and  fibrin,  and  connected  with  the  degener- 
ated iirocesses  of  the  retc  cells,  is  described  as  typical  of 
the  affection.  There  also  appear  in  the  epidermis  numer- 
ous peculiar  elements  which  Darier  has  designated  as 
psorosperma.  These  round  bodies,  according  to  the 
same  authority,  are  represented  by  corpuscles  which 
show  a  more  or  less  clearly  deliued  cell  and  a  granulated 
protoplasm,  and  are  surrounded  by  a  refractive  mem- 
brane. Almost  all  authorities  at  the  present  time  believe 
that  the  psorosperma  of  Darier  are  only  degenerative 
forms  of  the  rete  cells,  a  conclusion  which  he  himself  has 
recently  adojited,  and  are  not  an  exclusive  phenomenon 
of  keratosis  follicularis,  but  also  occur  in  lichen  ruber 
and  lupus  erythematosus  circiunvda;.  Darier,  however, 
firmlj'  contends  that  their  abundance  constitutes  a  char- 
acteristic element  of  the  disease.  Besides  these  changes, 
there  is  an  increased  amount  of  pigment  in  the  contents 
of  the  basal  cell  layer  at  the  periphery  of  the  etflorescence. 
while  the  horny  layer  contains  but  little  or  no  coloring 
matter.  This  layei',  however,  shows  more  or  less  gran- 
ular pigment.  In  the  region  of  the  elongated  papillaj  of 
the  corium  there  is  generally  found  a  moderate  infiltra- 
tion, which  has  been  described  as  consisting  of  plasma, 
connective-tissue  or  mast  cells,  and  leucocytes. 

Diagnosis. — The  diagnosis  of  a  well-developed  case 
presents  few  or  no  difficulties.  One  of  the  diseases  it 
early  resembles  is  lichen  jjlanus.  although  the  horny 
plugs  occupy  the  mouth  of  the  dilated  follicles.  Large 
verrucous  lesions  in  the  inguinal  regions  are  characteris- 
tic. It  difl'ers  from  niollusciuu  cpitheliale  in  not  being 
so  generalized,  and  invariably  exhibits  an  enuclcable 
mass  containing  the  so-called  molluscum  bodies.  The 
disease  bears  close  resemblance  to  some  types  of  ichthy- 
osis, but  cai'eful  study  enables  us  to  differentiate  it. 
The  lesions  in  the  one  imdergo  a  definite  and  characteris- 
tic development  not  observed  in  the  other. 

Prognosis. — The  prognosis  is  imfavorable  in  nearly 
all  the  cases  heretofore  reported.  The  disease  has  lasted 
for  years  without  undergoing  spontaneous  involution. 
The  general  health  of  the  patient  is  unaffected,  other 
than  in  the  way  of  subjective  sensations.  Treatment 
has  very  little  influence  upon  the  disease. 

Tre.\t.ment. — The  therajjeutics  of  keratosis  follicularis 
have  hitherto  been  of  little  benefit.  A  heightened  irrita- 
bility of  the  skin  limits  the  use  of  the  common  remedies 
employed  in  hyperkeratosis,  such  as  salicylic  acid,  resor- 
cin,  pj-rogallic  acid,  and  chrysarobin.  Sulphur,  especiallj' 
that  form  known  as  Vleminckx's  solution,  is  applied  to 
the  affected  places,  after  which  they  are  to  be  scrubbed 
with  soap  and  water,  carefully  dried,  and  then  covered 
with  some  soothing  application.  In  general,  the  reme- 
dies for  eczema  seborrhoicum  should  be  tried,  as  there 
are  striking  analogies  between  the  two  diseases. 

Gi-over  W.  Weiide. 
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KERATOSIS    FOLLICULARIS   CONTAGIOSA.— This 

type  is  the  same  as  that  which  was  fdrmerly  character- 
ized by  the  name  of  acne  sebacea  cornea,  an  appellation 
originally  bestowed  upon  it  by  Dr.  Prince  A.  Jlorrow,  the 
term  contagiosa  having  been  added  by  Dr.  II.  G.  Brooks, 
who  was  the  first  to  observe  this  particular  association. 

The  type  begins  with  .small,  black  points,  usually 
seated  on  the  elbows  and  knees,  afterward  extending  up 
the  arms  and  thighs  and  finally  invading  the  greater  part 
of  the  surface  of  the  body.     The  face  may  also  be  affected. 


while  tlie  seal])  remains  free:  the  distribution  is  sym- 
metrical. The  black  points  soon  become  prominent. 
Coupled  with  these  are  large,  sharp-pointed  comedones 
around  which  papules  are  tiuall_y  developed,  some  of 
which  become  inflamed.  The  lesions  mostl.y,  although 
not  exclusively,  occupy  the  pilo-sebaceous  follicles,  and 
consist  essentially  of  a  hyperplastic  proliferation  of  the 
epithelial  cells,  combined  with  modification  of  the  proc- 
ess of  keratinization  which  allows  them  to  preserve  their 
vitality  during  a  longer  period  than  that  pertaining  to 
iufiammatorj-  exudations.  The  lower  layers  of  the  stra- 
tum granulosum  are  primarilj'  attacked,  not  only  at  the 
level  of  the  sebaceous  follicles,  but  also  in  the  excretory 
duct  of  the  sudoriparous  glands,  and  in  the  interpapillary 
prolongations  of  the  epidermis.  No  micro-organisms 
were  found  in  the  cases  quoted  by  Brooks.  The  contagious 
nature  of  the  disease  was  simply  conjectured  on  account 
of  its  distribution  and  for  the  reason  that  it  affected  the 
entire  family  at  the  same  moment. 

GroL'cr  W.  Wende. 
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KERATOSIS  PILARIS.— (Synonyms:  Lichen  pilaris, 
jiityriasis  pilaris,  ichthyosis  follicularis,  .verodermie  pi- 
liiire,  icltthyMis  anerine  des  scrofuleux,  cacotrophia  foUi- 
culorum.) 

Definition. — Keratosis  pilaris  is  a  hypertrophic  af- 
fection, chieflv  of  young  persons,  characterized  by  the 
formation  of  small,  horny  elevations  developed  around 
the  orifices  of  the  hair,  under  the  influence  of  a  process 
tending  to  atrophy. 

This  form  of  hyperkeratosis,  as  now  accepted,  was 
originally  described  as  a  separate  disease,  first  b^-  Hyde, 
then  liy  Brocq.  It  had  previously  been  regarded  as  one 
of  the  manifestations  of  ichthyosis,  with  which  it  often 
coincides,  but  from  which  it  differs  in  localization,  histo- 
pathology,  and  evolution. 

Sy.mptoms. — In  its  most  common  form,  keratosis  pilaris 
is  characterized  by  pointed  pinhead-sized  elevations,  de- 
veloped around  hairs,  and  consisting  of  an  accumulation 
of  horny  epithelia  around  the  lanugo  hairs  f)n  the  extensor 
surfaces  of  the  extremities  and  trunk.  In  a  more  ad- 
vanced stage,  rounded  papules  appear  with  an  acuminate 
summit,  usually  normal  in  color,  hard  to  the  touch  and 
varying  in  size  from  a  millet  seed  to  a  grain  of  hemp. 
Sometimes,  however,  the  aspect  of  the  part  affected  is 
more  or  less  red,  the  condition  being  accompanied  by 
congestion.  The  hair  assailed  is  more  or  less  atrophied, 
is  seen  to  pierce  each  papule,  and  may  be  twisted ;  its 
calibre  is  often  unequal  and,  when  removed  with  the 
fingernail,  its  locality  is  marked  by  a  depression.  Brocq 
points  out.  at  the  side  of  these  papules,  incomplete  ele- 
ments, aborted,  in  the  way  of  retrograde  eV(jlution. 
These  are  single  spots,  perifollicular,  erythematous,  or, 
in  the  last  cases,  representing  cicatrices.  The  affection 
is  sometimes  pruriginous. 

The  middle  jiortion  of  the  back  of  the  arms,  as  well  as 
the  forearm,  the  buttock,  and  the  front  of  the  leg  above 
the  knees,  may  be  involved.  The  flexor  surfaces,  and  the 
miildle  of  the  trunk  alone  remain  free.  On  the  face,  the 
eruption  presents  peculiar  characteristics;  the  promi- 
nences are  very  small  and  confluent,  tht'ir  presence  as- 
serting congestion.  According  to  Brocq,  the  favorite 
seats  of  this  dermatosis  are  the  face  and  the  forehead, 
where  it  forms  two  red  plaques  above  the  intei'nal  third 
of  the  eyebrow,  occupies  either  the  internal  or  external 
front  of  the  ear,  or  is  disposed  in  a  vertical  plaque  reach- 
ing from  the  temple  to  the  angle  of  the  jaw.  The  space 
between  the  eyebrows,  or  the  middle  of  the  chin,  in  very 
pronounced  cases,  may  be  involved.  The  scalp  presents 
desquamation  like  that  of  seborrhwa.  Brocq  has  observed, 
in  connection  with  keratosis,  the  formation  of  circumpolar 
papules  and  cicatricial  atrophy,  both  of  which  he  con- 
nects with  monilifdrm  aplasia  of  the  hairs  of  the  head 
and  body.     This  condition  corresponds  to  the  ulerythema 
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ophryogenes  of  Taenzer  and  Unna  and  the  xeroderma  of 
Besnier. 

Etiology. — This  disease  is  shared  in  greater  or  less  de- 
gree by  a  majority  of  people.  It  is  usually  attributed  to 
lack  of  bathing,  but  may  occur  in  persons  who  scrupu- 
lously observe  hygienic  rules.  It  may  appear  before 
puberty,  altliougii,  aa  a  rule,  it  does  not.  It  is  wanting 
where  the  hairs  are  atrophied,  and  it  becomes  attenuated 
and  finally  disappears  with  advancing  age,  tlie  pilar  sys- 
tem having  become  more  atropliied.  The  disease  is  seen 
most  frequently  in  persons  having  a  thick,  coarse,  dark- 
colored  skin. 

Pathology. — Keratosis  pilaris  is  essentially  character- 
ized l>y  a  hypergenesis  of  the  epidermic  cells  in  the  hair 
follicle.  Tiie  cells  of  the  Malpighian  layer  in  the  hair 
follicle  are  found  to  undergo  rapid  cornification  and  to 
be  arranged  loosely  around  the  hair  shaft,  so  as  to  form 
a  plug  which  projects  above  the  surface.  The  hair 
shafts  may  be  included.  These  are  often  twisted  and 
deformed  and  the  papilla;  of  the  root  are  reduced  in  size, 
or  entirely  wanting.  Patches  of  necrosis  are  found  here 
and  there  at  the  point  of  insertion  of  tlie  arrectores  pilo- 
rum.  On  the  other  hand,  actual  intiltration  ma}'  occur, 
usually  affecting  the  superficial  rather  tlian  the  deeper 
portions  of  the  follicles.  Giovanni  found  in  many  cases 
that  the  sebaceous  glands  were  entirely  wanting,  while, 
in  the  rest,  they  were  reduced  in  size.  As  a  rule,  the 
sweat  glands  were  imaffected. 

Diagnosis. — Keratosis  pilaris  differs  from  goose-flesh 
(cutis  anseiina)  in  its  permanency  and  in  the  fact  that  it 
is  uninfluenced  by  temperature.  Pityriasis  pilaris  rubra 
is  the  only  dennatosis  wliicli  is  able  to  simulate  the  affec- 
tion. There  is  this  difference,  however:  the  latter  is 
characterized  by  peripolar  and  squamous  prominences, 
exhibiting  a  peculiarly  dark  and  smirched  appearance, 
on  the  back  of  the  fingers;  by  the  affection  of  the  nails; 
and,  finally,  by  palmar  and  plantar  desquamation.  Ker- 
atosis pilaris  is  distinguished  from  the  papular  syphilides 
by  its  persistently  unchanging  character  and  the  absence 
of  specific  concomitants. 

Prognosis. — The  general  health  is  in  no  wise  affected 
by  the  disease,  even  when  most  pronounced.  The  dis- 
ease is  curable,  but,  without  proper  treatment,  may  last 
indefiniteh'. 

The at.m"ent.— Frequent  baths  with  the  use  of  a  proper 
toilet  soap,  or,  better  still,  sapo  viridis,  will  usually  be 
found  curative.  Alkaline,  Turkish,  and  vapor  baths'will 
also  be  useful,  although,  in  veiT  obstinate  cases,  Brocq 
considers  that  the  surest  treatment  is  the  destruction  of 
the  hair  follicles  by  electrolysis.         Giwer  W.  ^Vcnde. 
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KERION.    See  Tnchophytoms. 


■  Androscoggin 


KEYSTONE      MINERAL      SPRING. 

County.  Maine. 

Post-Opfice. — East  Portland. 

Location.— This  spring  is  located  in  tlie  town  of  Po- 
land, about  one  mile  from  the  Empire  Road  Station,  on 
tlie  Grand  Trunk  Railway,  and  about  two  miles  from  the 
Portland  and  Rumford  Falls  Railway.  It  is  thirty  miles 
from  Poi-tlaiid  and  si.\  miles  from  each  of  the  two  cities 
of  Lewiston  and  Auliurn.  The  spring  is  situated  on  an 
elevated  ridge  of  land,  and  the  water  itself  issues  from  a 
bed  of  rock  barely  distinguishable  from  granite,  wliich  can 
be  seen  in  and  about  tlie  spring.  The  water  flows  through 
a  glass  pipe  direct  from  the  spring  into  bottles,  jugs,  etc., 
which  are  being  filled,  and  is  not  taken  from  Storage 
tanks.  According  to  Prof.  Ricliard  C.  Stanley,  of  Bat^s 
College,  the  water  contains  about  three  grains  of  solid 
matter  to  the  United  States  gallon,  composed  as  follows: 


One  U.vited  States  Gallon  Contains: 

Solids.  Grains. 

Iron  carbonate o.to 

Iron  o.xide .23 

Ma^mesium  carbonate .6.5 

Potassium  and  sodium  carbonate .30 

Potassium  and  sodium  sulphate .25 

Sodium  chloride .25 

SiUca  and  alumina .So 

Organic  matter Traces. 

Total 3.(10 

The  water  is  remarkably  pure,  soft,  and  wholesome, 
and  well  adapted  for  the  table.  It  is  also  recomniendetl 
for  dyspepsia  and  as  a  mild  stimulating  beverage  in 
inflammatory,  renal,  bladder,  and  genito-urinary  Com- 
plaints.        ■  James  K.  Crook. 

KEY  WEST,  FLA.    .See  Fhvi,h,. 

KICKAPOO  MAGNETIC  SPRINGS.— Warren  Countj, 
Indiana. 

Post-Office. — ^Kickapoo.     Private  inn. 

LocATiox.— These  springs  are  located  on  the  line  of 
the  Chicago  and  Eastern  Illinois  Railroad,  four  miles 
northeast  of  Attica.  Tlie  scenery  about  the  springs  is 
delightful,  and  abounds  in  historic  interest.  They  are 
situated  in  a  valley,  on  either  side  of  which  mounds  rise 
to  the  height  of  fiftj-  or  si.\ty  feet.  Between  tlie  mounds 
run  picturesciue  ravines,  whose  precipitous  walls,  com- 
posed in  some  places  of  soapstone.  in  others  of  gray  or 
brown  sandstone,  show  bj'  their  transverse  marking"  the 
course  of  the  ancient  river  as  it  flowed  in  torrents  down 
the  hillsides  fi-om  the  stranded  and  rapidly  melting  ice- 
bergs during  the  glacial  period  of  our  world's  history. 
Among  the  objects  of  interest  in  the  neighborliood  may 
be  mentioned  Pine  Creek,  a  romantic  "stream  flowing 
through  a  deep  valley,  which  is  walled  by  towering 
cliffs  of  sand-rock,  crowned  by  evergreen  pines,  cedars, 
and  jtmipers.  combining  sceneiy  at  once  grand,  wild,  and 
beautiful.  This  creek  was  used  as  a  strong  line  of  de- 
fence by  the  confederated  Indian  tribes  prior  to  the  battle 
of  Tippecanoe  in  ISll.  A  number  of  picturesque  cas- 
cades, from  thirty  to  one  hundred  feet  in  height,  are  to 
be  seen  in  the  immediate  neighborhood. 

It  is  sail!  that  the  principal  spring  was  discovered  by 
the  Kickapoo  Indians  as  early  as  June,  17.50.  Tlie  water 
was  analyzed  in  1885  by  H.  A.  Huston,  of  Purdue 
University,  assistant  State  chemist,  with  the  following 
result : 

One  L'xited  States  Gallon  Contains: 

Solids.  Grains. 

Calcium  carbonate 13.33 

Majrnesium  carbonate 5.38 

Ferrous  carbonate 05 

Silica 68 

Sodium  sulphate 99 

Sodium  carbonate 36 

Organic  and  volatile  matter 4.61 

Total  solids 'il.iS 

The  flow  of  water  from  tliis  spring  is  about  fifteen 
hundred  gallons  per  hour,  having  a  temperature  of  50°  F. 
The  water  is  a  very  good  antacid  and  diuretic.  In  large 
quantities  it  is  said  also  to  have  a  mild  catliartic  action. 
It  is  useful  in  flatulent  dyspepsia  with  acid  eructations, 
in  irritability  of  tlie  bladder  and  prostatitis,  and  in  rheu- 
matism. A  peculiar  black  mud  deposited  near  the 
springs  is  also  used  for  bathing  purposes. 

Jfiiiua  K.  Crunk. 

KIDNEYS,  ANATOMY    AND    PHYSIOLOGY    OF.- 

I.  Axato.my. — The  kidneys  are  beau-shaped  organs  situ- 
ated on  either  side  of  the  spinal  column.  They  are  usually 
said  to  lie  in  tlic  lumbar  region  but  are  really  intersected 
by  the  horizontal  and  vertical  planes  which  separate  the 
hypochondriac,  lumbar,  epigastric,  and  umbilical  regions 
from  each  other  and  may  therefore  be  said  to  lie  in  all 
these  segments  of  the  abdominal  space.  They  lie  on  the 
fascia  of  the  M.  quadratus  lumborum  and  on  the  verte-- 
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bral  portion  of  the  diaphragm  and  extend  from  tlie  first 
or  the  third  lumbar  vertebra  totlie  eleventh  rib  or  even 
higher.  The  left  kidney  is  usiiall.y  somewhat  higher 
than  the  right. 

The  kidney  presents  two  surfaces,  two  borders,  and  two 
extremities,  Tlie  surfaces  are  ventral  and  dorsal,  the 
ventral  surface  being  more  convex  than  the  dorsal.  The 
external  border  is  convex,  while  the  internal  border  is 
fissured  by  the  hilura.  The  upper  extremity  is  usually 
larger  than  the  lower  and  is  usually  somewhat  nearer  to 
the  median  line. 

The  kidne}  s  are  usually  of  a  flattened  oval  shape  w-ith 
the  long  diameter  nearly  parallel  to  the  vertebral  column. 
The  form  is,  however,  very  variable.  The  kidneys  may 
lie  slender,  the  length  being  three  times  the  breadth  and 
the  convex  and  concave  borders  almost  concentrically 
curved,  or  they  may  be  short  and  broad,  the  vertical  diam- 
eter being  only  a  little  greater  than  the  transverse. 
More  rarely  tlie  kidney  may  appear  as  an  almost  ellipti- 
cal disc.  In  this  case  the  place  of  entrance  of  the  vessels 
is  crowded  toward  the  posterior  surface.  The  sagittal 
diameter  (thickness)  is  generally  in  inverse  ratio  to  the 
transverse.  The  left  kidney  isusualh"  higher,  narrower, 
and  thicker  than  the  right.  The  vertical  diameter  of  the 
kidney  averages  13  cm,,  the  transverse  6  cm,,  and  the 
sagittal  S,o  cm.  The  volume  is  from  100  to  175  cc, 
averaging  135  cc.  (Krause).  The  weight  of  a  normal 
kidne_v  varies  between  90  and  180  gm.,  the  left  being  5 
to  7  gm.  heavier  than  the  right.  The  kidneys  of  males 
are  ordinarilj-  heavier  than  those  of  females.  The  weight 
of  the  two  kidneys  is  to  the  weight  of  the  bodv  as  1  to 
240. 

The  hilus  renalis  is  a  longitudinal  cleft  -nith  anterior 
and  posterior  lips,  the  posterior  usually  ]irojecting  nearer 
to  the  median  line  than  the  anterior.  Between  the  two 
Kps  pass  the  renal  vessels  and  nerves,  the  duct,  and  a 
cjuantity  of  fat-bearing  connective  tissue.  The  sinus 
renalis  is  flattened  in  the  sagittal  diameter,  bounded  by 
an  anterior  and  a  posterior  wall,  having  circular  or  ellip- 
tical sharp  borders.  It  extends  mesially  to  the  hilus  and 
repeats  the  external  contour  of  the  kidney.  The  sinus 
contains  a  mass  of  adipose  tissue  in  which  are  embedded 
the  branches  of  the  blood-vessels  and  excretory  duct.  It 
gives  attachment  to  the  primary  branches  (calices)  of  the 
duct. 

The  kidneys  are  covered  on  the  anterior  surface  liy  the 
peritoneum.  The  entire  organ  is  enveloped  and  "sup- 
ported by  a  capsule  of  connective  tissue  containing  a 
larger  or  smaller  amount  of  adipose  tissue.  This'  is 
known  as  the  capsula  adiposa.  The  fat  in  this  capsule 
may  be  so  poorly  developed  that  the  sheath  maj'  be  mis- 
taken in  operations  for  peritoneum  or  fascia,  or  it  may  be 
excessively  developed.  The  organ  with  its  fatty  capsule 
may  normally  be  easilj-  stripped  off  from  the  "posterior 
wall,  the  adipose  tissue  being  but  loosely  attached.  In 
some  cases  the  attachment  becomes  impaired,  as  a  result 
of  iii.iury  or  strain,  the  kidney  is  loosened  from  the  ab- 
dominal wall,  being  held  in  position  only  by  the  renal 
vessels.  This  gives  rise  to  the  phenomenon  known  as 
movable  kidney,  palpable  kidney,  or  floating  kidney. 
This  condition  is  most  common  in  women  and  Ciiu  be 
determined  by  bimanual  palpation.  The  left  hand  is 
placed  in  the  lumbar  region  behind  the  eleventh  and 
twelfth  ribs,  the  right  hand  in  the  h_vpochondriac  region 
just  under  the  edge  of  the  liver.  In  rare  cases,  the  kid- 
ney may  be  surrounded  by  peritoneum  and  be  held  in 
position  by  a  mesonephron. 

The  lower  edge  of  the  left  kidney  is  usually  nearh'  .5 
cm.  from  the  iliac  crest,  a  little  below  the  level  of  the 
second  lumbar  spine ;  that  of  the  right  is  generally  from 
1,25  to  3  cm,  lower.  The  right  kidney  is  covered  in  front 
by  the  descending  duodenum  and  flexura  coli  dextra, 
■while  the  liver  with  its  impresm'o  renalis  often  covers  a 
considerable  portion  of  the  upper  part.  In  front  of  the 
left  kidney  is  a  part  of  the  posterior  portion  of  the  stom- 
ach, and  the  fleiura  culi  sinistra.  The  external  margin 
of  the  left  kidney  is  partially  covered  by  the  spleen.  The 
adrenals  cover  the  upper  extremities  of  both  kidneys, 


projecting  a  little  over  the  anterior  surface  and  mesial 
border. 

The  kidne}'  is  surrounded  by  three  sheaths,  an  outer 
fatt}-  sheath,  a  middle  fibrous  sheath  and  an  inner  mus- 
cular layer.  The  outer  sheath,  or  capsula  adiposa  con- 
sists of  loose  connective  tissue,  containing  an  amount  of 
fat  which  varies  with  the  nutritive  conditions  of  the 
bodj'.  It  is  loosely  connected  to  the  middle  sheath, 
which  consists  of  a  thin  but  firm  layer  of  fibrous  tissue, 
which  can  be  easily  peeled  off  from  the  healtiiy  kidney, 
leaving  a  smooth  surface  and  causing  but  little  hem- 
orrliage  when  undertaken  during  a  renal  (i])eration. 
This  capsule  consists  of  two  layers  which  are  easily  sepa- 
rated, the  outer  0,1  to  0.2  mm.  in  thickness  whicii  fuses 
in  the  sinus  renalis  with  the  connective-tissue  sheaths  of 
the  blood-vessels.  The  iimer  and  thinner  layer  continues 
'to  the  point  of  attachment  of  the  calices.  I'nder  this  in- 
ner layer  is  a  tliin  layer  of  smooth  muscle  fibres,  which 
form  a  network,  whose  meshes  are  about  equal  in  size 
to  the  diameter-  of  the  lai'ger  superficial  veins.  From 
this  plexus  fine  processes  enter  the  substance  of  the 
kidney. 

After  the  removal  of  the  capsules,  the  outer  siu-face  of 
the  kidney  usually  appears  smootli,  reddish-brown  in 
color,  and  of  firm  consistency.  The  color  and  consistency, 
however,  vary  -nith  the  blood  content.  Exceptionally 
the  outer  surface  is  traversed  by  shallow  fuiTows,  the 
remains  of  the  lobulation  of  thefoetal  kidney,  which  is 
distinctly  marked  in  the  kidneys  of  the  new-born  infant. 
The  inner  surface  bordering  on  the  sinus  renalis  is  also 
smooth  in  the  neighborhood  of  the  entrance  of  the  sinus, 
but  presents  some  transverse  furrows  on  the  anterior  lip, 
the  impressions  of  the  aiteria  renalis.  The  hilum  is 
merely  an  orifice  opening  into  the  cavitj-  of  the  sinus  re- 
nalis. This  sinus  is  from  10  to  13  mm.  in  diameter  and 
from  30  to  35  mm.  deep.  In  the  deeper  portion  of  the 
sinus  the  surface  is  uneven,  presenting  low,  jiyramidal 
projections  with  flat  or  rounded  summits.  These  are  the 
papilla>  renales,  of  -which  there  are  from  four  ti.i  thirteen, 
generally  seven  or  eight  quite  uniformly  distributed  over 
the  anterior  and  posterior  walls.  The  papilla'  may  be 
simple,  or  several  may  be  fused  into  a  single  ]iapilla  "hav- 
ing a  larger  base  and  f  irrrowed  sides.  The  simple  iiapillfe 
are  about  8  mm.  in  height,  the  bases  having  a  diameter 
of  6  to  10  mm.  Near  the  base  of  eacli  papillaris  fused  the 
circular  edge  of  an  end  branch  of  the  ureter,  a  so-called 
renal  calyx,  so  that  the  papilla  forms  the  base  of  the  calyx, 
its  apex  projecting  into  it.  Numerous  blood-vessels 
penetrate  the  inner  surface  of  the  kidney  above  the  neck 
of  the  impUlffi  and  thus  outside  of  the  calices ;  these  are 
often  an-anged  concentrically  about  the  base  of  the  pa- 
pilla. 

On  section  of  the  kiduey  through  the  hilura,  the  paren- 
chyma is  seen  to  be  composed  of  two  essentially  different 
strnctures,  the  medulla  and  the  cortex.  The  medulla 
consists  of  a  variable  number  (eight  to  eighteen)  of  coni- 
cal segments  called  pyramids  of  JIalpighi,  the  apices  of 
which  project  into  the  sinus  and  are  suiTOimded  by  the 
calices,  -n-hile  the  bases  of  the  pyramids  are  turned  "to-w- 
ar-d  the  surface  of  the  Idduej'  and  are  surrounded  by 
the  cortex.  Thepyramids  ai-e  smooth  and  glistening, and 
present,  even  to  the  unaided  eye,  a  longitudinal  striation, 
indicating  the  course  of  the  collecting  tubules.  The  apex 
or  papilla  when  viewed  with  a  low-power  lens  presents 
numerous  aperttu'es,  the  foramiua  papiUaria,  through 
which  the  secretion  escapes  into  the  duct.  The  cortex 
may  be  fUvided  into  two  portions:  a  periplieral  layer,  the 
cortex  proper,  wliich  extends  in  a  layer  5-7  mm.  in  thick- 
ness over  the  entire  surface  of  the  kidney  between  the 
bases  of  the  jMalpighian  pyramids  and  the  fibrous  cap- 
sule, and  an  interpapillary  portion,  the  columns  Bertini, 
dipping  down  between  the  Malpighian  pyramids  to  the 
bottom  of  the  sinus,  T\-here  they  ai-e  covered"  by  the  fibrous 
capsule  and  more  or  less  adipose  tissue.  The  cortical 
substance  is  granular,  grayish  in  color,  varying  however 
with  the  blood  content,  and  characteiized  especially  by 
the  occurrence  at  quite  regular  intei-vals  of  red  points 
visible  with  the  unaided  eye ;  these  are  the  so-called  glo- 
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mcruli,  consisting  of  coils  of  fine  capillaries.  At  quite 
regular  intervals  processes  extend  from  the  bases  of  the 
Malpighian  pyramids  toward  the  outer  surface  of  the 
kidney.  These  have  the  color  and  the  striated  appear- 
ance of  the  meduUarj-  substance  and  are  known  as  pyra- 


FiG.  3(1.53.— Median  Sfitiuii  uf  the  llit-lit  Kidin'V  Showing  the  Renal 
Pelvis,  Papilla".  Calioes,  with  Bliniil-vr>Mls  Mini  UretHp;  also  the 
general  Structure  uf  Kidney.  1,  (.'oiiinil  ;.ut)stanoe:  2,  pyramids  of 
Malpighi,  %yith  two  papilliv:  3.  I'oluinns  "f  liertini:  4.'pelyis:  5, 
calyx :  6,  papilhv  situated  in  a  plane  anleri'T  tu  tliat  of  the  section ; 
7,  section  of  a  calyx  rerciying  the  papilla  (»f  a  pyramid  iu  the  seg- 
ment posterior  to  the  section ;  8,  renal  artery  with  8'  its  posterior 
branch ;  9,  renal  vein :  10,  ureter.    (Testut.) 

midal  processes  or  medullary  ra_ys  or  pyramids  of  Ferrein. 
Pyramidal  processes  also  e.xteuil  from  one  pyramid  to  an- 
other through  the  cortical  substance  which  separates  tlie 
pyramids. 

The  calices  open  into  the  expanded  pelvis  of  the  kid- 
ney, which  is  continuous  with  the  ureter,  the  excretorj- 
duct  of  the  kidney. 

Various  anomalies  of  form  and  structure  of  the  kid- 
neys have  been  described.  Tlie  form  of  the  kidneys,  as 
previously  stated,  may  be  markedly  different  froin  the 
typical  form  described.  They  may  be  unequal  in  size,  one 
being  small,  while  the  other  is  compensatingly  large. 
One  kidney  may  be  lacking,  the  other  occupying  the 
normal  position  on  one  or  the  other  side.  As  a  very 
rare  anomalj',  the  occurrence  of  three  kidneys  lias  been 
reported.  In  this  case,  the  supernumerary  kidnej'  is 
either  lateral  or  median.  Ntimerous  cases  have  been 
reported  in  which  the  ureter  on  one  or  the  other  side  was 
double.  In  some  cases  the  two  ureters  were  separate 
throughout  their  entii'e  length,  opening  separately  into 
the  bladdei-,  while  in  other  cases  the  two  fused  after  an 
independent  course  varying  in  length.  The  position  of 
one  or  botli  of  the  kidneys  may  be  changed;  thej'  may 
encroach  upon  the  iliac  fossa,  or  even  enter  the  pelvis 
in  front  of  or  behind  the  rectum;  or  the  organ  may  lie 
upon  the  vertebral  colunm  or  ('ven  cross  to  the  opposite 
loin.  The  two  kidneys  may  be  fused;  if  only  the 
lower  extremities  are  fused,  tliis  phenomenon  resiilts  in 
the  formation  of  the  horseshoe-shaped  kidney,  which  is 


usually  median  in  position.  In  other  cases  the  mass 
consisting  of  the  fused  kidneys  is  on  one  or  the  other 
side  and  varies  in  shape.  In  the  case  described  by 
McMurrich,  the  fused  mass  occupied  the  left  side,  the  left 
kidnev  being  fairly  normal  in  .shape,  while  the  right  was 
discoidal  in  shape  and  had  crossed  over  and  fused  with 
the  anterior  surface  of  the  left.  A  ureter  arose  from  each 
portion  of  the  mass  passing  downward  and  opening  into 
the  bladder  iu  the  normal  position.  While  the  anterior 
surface  showed  the  liue  of  demarcation  between  the  two 
kidneys,  the  posterior  surface  was  smooth  and  showed 
no  indication  of  a  separation.  Only  twenty-eight  similar 
cases  have  been  recorded.  The  variations  iu  motilit}^ 
with  the  phenomena  of  palpable  and  movable  kidney, 
have  already  been  mentioned. 

On  microscopic  examination  the  kidney  is  seen  to  be 
composed  of  numerous  twisted  and  convoluted  tubules 
known  as  the  uriniferous  tubules.  Each  tubule  begins 
in  the  cortex  of  the  kidney  between  the  medidlaty  rays 
in  an  enlarged,  expanded,  cup-shaped  portion  called  the 
capsule  of  Bowman,  which  surrounds  the  gloiuerulus, 
the  two  togetlier  bearing  the  name  of  the  JIalpighian 
corpuscle.  The  capsule  of  Bowman  opens  thi'ough  a 
narrow  neck  into  a  larger  convoluted  portion,  called  the 
proximal  convoluted  tubule.  After  describing  many 
tortuous  windings,  the  tubule  passes  iu  the  form  of  a 
straight,  slender  tubule  toward  the  sinus.  After  going 
a  vaiiable  distance  into  the  medullary  substance  it  turns 
sharph',  describing  a  loop  and  returns  into  the  cortex  in 
a  larger  straight  tubule  running  parallel  to  the  descend- 
ing limb  of  the  loop.  The  small  descending  limli,  the 
loop,  and  the  larger  asccndiug  limb  have  collectiveh"  re- 
ceived the  name  of  tiie  loop  of  Heule.  The  tubule  then 
becomes  somewhat  larger  and  somewhat  twisted  (the 
distal  convoluted  tubule  or  the  intercalated  portion) 
and  then  passes  into  the  arched  collecting  tubule.  This 
changes  into  the  straight  collecting  tubule,  many  of 
which  unite  as  they  pass  downward  into  the  medullary 
pyramid  to  form  the  large  collecting  tubules  or  tubes  of 
Bellini.  The  capsules,  the  neck,  the  proximal  and  distal 
convoluted  portions  of  the  uriniferous  tubules  and  the 
arched  collecting  tubules  are  found  in  the  cortex  between 
the  medullary  rays.  The  medullar}-  rays  are  formed  by 
the  cortical  portions  of  the  collecting  tubtiles  and  a  por- 
tion of  the  ascending  limbs  of  the  loops  of  Henle.  The 
medulla  is  made  up  mainly  of  straight  collecting  tubules 
of  various  sizes  and  of  the  descending  limbs  and  loops 
of  Henle's  loops,  the  latter  being  often  found  in  the 
boundary  zone  between  cortex  and  medulla.  The  differ- 
ent portions  of  the  tubules  vary  markedly  in  size,  the  Jlal- 
pighian  corpuscle  measuring  i3Uto  2'30/i  in  diameter,  the 
proximal  convoluted  tubide  from  40  to  10  fi  in  diameter, 
while  the  loops  of  Henle  present  tubules  having  a  diam- 
eter of  9  to  15^  in  the  descending  limb  and  2.5  to  28 /x 
in  the  ascending  limb.  The  distal  convoluted  portion  is 
from  39  to  45 /i  in  diameter,  while  the  collecting  tubules 
vary  from  4.5  to  7.5/j  in  diameter.  The  tubes  of  Bellini 
unite  in  the  ^Malpighian  pyramids  to  form  about  twenty 
papillaiy  ducts  from  200  to  300 /<  in  diameter  which 
empty  into  the  pelvis  of  the  kidney  through  the  forami- 
na papillaria. 

The  character  of  the  epithelium  lining  the  uriniferous 
tubules  in  the  different  portions  varies  markedly  and  has 
been  subjected  to  most  careful  histological  investigation. 
The  epithelium  of  the  capsule  of  Bowman,  which  forms 
a  double-walled  membrane  around  the  glomerulus,  leav- 
ing a  cleft-like  space  v,-hich  forms  the  beginning  of  the 
uriniferous  tubule  and  communicates  with  the  lumen  of 
the  proxiiual  convoluted  tubule,  is  simide  squaiuous  iu 
type.  The  glomerular  epithelium  is  very  flat,  with  nu- 
clei projecting  slightly  into  the  lumen,  while  that  lining 
the  outer  wall  of  the  capsule  is  somewhat  higher,  but 
still  distinctly  squamous  in  type.  The  flattened  epithe- 
lium of  the  capsule  changes  gradually  into  cubical  epi- 
thelium of  the  neck  and  that  into  short  and  rather  irreg- 
ular columnar  epithelium  of  the  proximal  convoluted 
tubidcs.  These  cells  show  a  liasal  striatiou  and  often  a 
cuticular  border,  and,  as  the  investigations  of  Nussbaum 
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and  Heidenliain  seemed  to  show  that  they  were  especially 
concerned  in  the  process  of  secretion  in  the  kidne_y,  these 
cells  have  bucn  subjected  to  most  searching  stud}-,  with 
the  view  of  determining  the  structure  of  the  cells  and  the 
changes  of  structure  during  the  jirocess  of  secretion. 
Henle  showed  that  the  epithelium  of  this  portion  of  the 
uriniferous  tubule  is  characterized  bj'  a  dark,  granular 
appearance  of  the  protoplasm,  while  Krause  mentions 
tlie  basal  striation  of  these  cells.  A  zone  of  short  stiff 
cilia  was  demonstrated  in  certain  renal  cells  of  amphibia 
and  lislies  by  Nussbaum,  the  observation  being  extended 
to  mammalia,  including  man,  liy  C'ornil.  Tornier,  Klein, 
and  others.  This  zone  is  characterized  by  Tornier  as  the 
B>j>'''<tenmum.  Since  this  zone  was  not  alwavs  foiuid  and 
when  present  was  always  connected  with  a  certain  thick- 
ness of  epithelium  found  in  different  kidneys  and  differ- 
ent areas  of  the  same  kidney,  the  conclusion  ^vas  drawn 
that  the  cells  imdergo  uniform  histological  changes  dur- 
ing the  processes  of  secretion.  Van  der  Stricht  saj-sthat 
the  resting  cell  presents  a  homogeneous  cuticular  zone, 
below  which  is  a.  close-meshed  protoplasmic  network, 
which  shows  a  parallel  arrangement  of  its  fibrils  in  the 
peripheral  portion  of  the  cell,  producing  the  "rod  struc- 
ture "  of  Heidenhain.  When  the  secretion  begins,  clear 
droplets  of  secretion  form,  especially  in  the  neighborhood 
of  the  nucleus,  which  press  toward  the  free  surface,  till 
the  formerly  homogeneous  cuticular  zone  and  break  it  up 
into  the  "Eiirstensaum."  In  a  later  work,  Van  der 
Stricht  descriljes  four  types  of  cells  in  the  convoluted 
tubules:  (1)  Cells  like  those  above  described,  which  he 
regards  as  resting  cells:  (2)  cells  with  the  Blirsten-saum, 
in  the  protoplasmic  network  of  which  the  secretion  is  in 
the  form  of  fine  droplets,  especiall}'  toward  the  lumen : 
(3)  cells  without  a  cuticular  border  also  filled  with  the 
secretion:  (4)  granular  cells  with  distinct  rod  structure  in 
the  peripheral  portion  of  the  cell,  wliile  the  central  por- 
tion is  changed  into  a  clear  mass  filled  with  granules. 
Such  cells  are  also  found  in  the  ascending  limb  of  Henle's 
loop  together  with  cells  which  have  a  distinct  cuticular 
border.  Van  der  Stricht  also  describes  in  the  glomendar 
epithelium  during  the  process  of  secretion  the  collection 
of  clear  dn.iplets  with  processes  in  the  protoplasm  of  the 
cells.  Disse.  working  on  fresh,  well-fixed  human  tissue, 
distinguished  four  forms  of  tubules:  (1)  Tubules  with 
wide  lumen  and  low,  quite  uniformly  granular  epithelial 
cells  in  which  cell  contour  and  nul  structure  cannot  be 
distinguished.  The  free  surface  shows  the  Blirstensaum 
tiistinctly  developed,  formed  of  stiff'  hairs  provided  with 
nodular  thickenings  at  their  bases.  ('3)  Tubules  with 
narrow  cylindrical  lumen  and  spherical  epithelium.  The 
protoplasm  is  still  generally  uniform,  but  in  some  cells 
clearer  parts  begin  to  be  seen  giving  the  cell  a  spotted 
appearance.  The  Biirsten.saum^s  wanting.  (3)  Tubules 
with  narrow,  irregularly  star-sliaped  lumen  and  tall  cells. 
In  these,  two  portions  are  distinguished,  a  central  clear 
part  containing  the  nucleus,  and  a  darker  basal  portion 
in  which  rows  of  tine  granules  Ijcgin  to  produce  the  pict- 
ure of  the  "rod  structure."  No  Burstensaum  is  seen  in 
these  cells.  (4)  Tubules  entirely  filled  by  the  tall  epithe- 
lial cells,  which  show  a  distinct  different"iation  of  the  cen- 
tral and  basal  portions.  The  nucleus  in  the  central  por- 
tion of  the  cell  is  very  bright  ami  clear  and  resembles  a 
vesicle  filled  with  clear  fluid.  Rod  structure  is  very  dis- 
tinct in  the  basal  portion  of  these  cells,  but  no  Biirsten- 
saum  is  to  be  seen.  Sauer.  however,  states  that  the  secre- 
tory portions  of  the  uriniferous  tubules  have  the  same 
type  of  epithelium,  while  the  lumina  naturally  are  sub- 
ject to  great  variation.  The  striation  of  Heideidiain  and 
the  peculiar  terminations  of  Tornier  were  found  Ijy  him 
in  all  phases  of  secretion,  being  finer  or  coarser  acccirding 
to  the  height  of  the  cells.  Hence  he  concludes  that  these 
peculiarities  of  structure  have  nothing  to  do  with  the  proc- 
esses of  secretion,  but  are  permanent  structural  appear- 
ances. The  nucleus  seems  not  to  suffer  any  changes  of 
structure  during  secretion,  although  changes  of  position 
have  been  observed.  It  ascends  toward  the  free  surface 
of  the  cell  with  the  secretion,  returning  toward  the  basal 
portion  of  the  resting  cell.     Disse  concludes  that,  as  signs 


of  proliferation  are  never  seen  in  these  cells  in  the  adidt, 
the  cells  do  not  degenerate  after  secretion.  Rothstein 
describes  an  irregular  branching  and  interlocking  of  the 
processes  of  the  cells  of  the  convoluted  tuliulc's  in  the 
dog  and  rabbit,  giving  to  these  cells  a  peculiar  frayed- 
out  appearauce  similar  to  that  described  for  these  cells  in 
the  guinea-pig  as  mentioned  in  the  text-book  of  Bohm, 
Davidoff,  and  Huber.  Landauer  investigated  these  cells 
in  many  species  of  vertebrates  and  also  in  man  and  con- 
cluded that  the  convoluted  tubules  and  the  ascending  limlj 
of  Henle's  loop  are  lined  by  cells  which  are  sharply  out- 
lined and  provided  with  longitudinal  folds,  whichinter- 
lock,  and  it  is  these  folds  that  give  these  cells  the  striated 
appearance  (rod  structure  of  the  authors).  Zimmermann 
describes  in  detail  the  epithelium  lining  the  different  por- 
tions of  the  uriniferous  tubules,  especially  emphasizing  the 
presence  and  relations  of  the  "  Centralkorper  or  Ceutral- 
geissel  "  in  these  cells.  He  also  distinguishes  the  darker 
cells  showing  striation  and  brush-like  border  and  cells 
which  are  large  and  clear,  the  structure  of  which  is 
quite  indistinct.     He  describes  fine  densely  placed  fibres 


Fig.  3054.— Epltbeliuni  ot  Kidney.  1,  Collecting  tube  viewed  in 
longitudiual  section  ;  2,  transverse  section  of  collecting  tube ;  3, 
ascending  limb  ol  Henle's  loop;  4,  descending  or  .narrow  limb  of 
Henle's  loop  ;  5,  longitudinal  section  of  descending  limb ;  6,  con- 
voluted tube. 

staining  black  in  the  iron-lake  haematoxylin.  which  run 
circtdarly  around  the  tnbuli  contorti  between  the  bases 
of  the  ceils  and  the  basement  membrane.     He  was  unable 
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to  decide,  howerer,  ■whether  these  Tvere  special  kinds  of 
fibres,  or  cell  processes  or  liasal  lines  of  cement  sulistauce. 
The  desceudins:  liml.)  of  Henle's  loop  is  lined  by  flattened 
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Fig.  .SilV).— Diagram  o{  tbe  Renal  Tubes  and  Circulation.  1,  Mal- 
pi.irlilan  body;  2,  neck;  3,  pro.xinial  convoluted  tube:  4.  descending 
limb  '  if  Henle's  loop  :  5.  ascending  limb ;  U.  distal  <-«.)nv<tIuted  tube ; 
7,  collecting  tube;  vl,  artery;  I",  vein.  An  inti-alobular artery  is 
sbown  ascending  and  giving  off  branches  to  the  tufts ;  the  straight 
arteries  descend  ;  the  intralobular  vein  is  shown  commencing  as  a 
stellate  plexus  on  the  surface. 

cells,  with  nuclei  projecting  slightly  into  the  lumen,  the 
nuclear  projections  of  the  two  sides  alternating,  thus 
giving  to  the  section  a  wavy  iippe^orance.  The  cells  of 
the  loop  and  of  the  ascending  limb  are  higher  and  ap- 
proach the  columnar  type  of  the  convoluted  tubules. 
in  the  intercalated  ])ortiou.  the  epithelium  closely  re- 
semltles  that  in  the  proximal  convoluted  tubule,  while 
the  lining  of  the  iirched  collecting  tubule  is  cubical  in 
type.  The  eiiithelium  of  the  straight  collecting  tubules 
is  low  columnar  at  first,  increasing  in  height  as  the  tu- 
bules increase  in  size.  The  pelvis  of  the  liiduey,  as  well 
as  the  ureter,  is  lined  by  a  stratified  transitioniil  epithe- 
lium, like  that  in  the  bladder. 

Under  the  epithelium  of  the  uriniferous  tubtile 
throughout  its  entire  extent  is  a  basement  membrane, 
the  character  and  structure  of  which  have  been  inves- 
tigated by  Klihle.  Disse,  von  Ebuer,  Mall,  and  others. 
Mall's  investigations  were  carried  on  largely  by 
pancreatic  digestion  and  subsequent  staining  in  acid 
fuchsin  and  jiicric  acid.  As  a  result  of  this  work,  the 
framework  of  tlic  kidney  was  sliown  to  consist  of  white 
fibrous  connective  tissue  and  reticulum.  Mall  and  Rllhle 
describing  "baskets"  of  reticular  fibrils  as  surrounding 
the  tubules  and  forming  the  basement  membranes. 
l)isse  and  von  Elmer,  however,  refer  the  fibrillar  ap]iear- 
ance  to  the  methods  of  preparation,  aud  JIall,  in  his  latest 
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work  on  these  meinbranes,  demonstrates  clearly  within 
the  '■  basket "  of  connective-tissue  fibrils  previously  de- 
scribed, a  homogeneous  membrane  which  was  destroyed 
by  pancreatic  digestion  and  which  is  chemically  dili'er- 
ent  from  the  reticular  tissue  and  also  from  both  white 
fibrous  and  yellow  elastic  connective  tissue. 

Between  the  tubules  is  found  a  small  amotint  of  con- 
nective tissue,  which  is  more  abundant  around  the  blood- 
vessels and  JIalpighian  corpuscles,  uear  the  junction  of 
cortex  and  medulla  and  between  the  collecting  tubules 
in  the  apices  of  the  Malpigliian  pyramids. 

Blood  Supply  of  the  Kidney. — The  kidney  receives  a 
very  rich  blood  supply,  and  the  an-angemeut  and  distri- 
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Fig.  3056.— Wax  Model  of  Glomerulus  of  Human  Kidney.  Enlarged 
444  diameters,  seen  in  proflle  from  the  left  side.  AV,  Affei-ent 
vessel ;  E  V,  efferent  vessel. 

butiim  of  its  blood-vessels  are  of  the  utmost  importance 
both  from  a  physiological  and  from  a  surgical  point  of 
view.  The  mtiiu  arterial  supjily  is  from  the  renal  artery, 
a  branch  of  the  abdominal  aorta.  Collateral  branches, 
however,  reach  the  surface  of  the  kidney  throtigh  the 
capsule,  arising  from  tlie  suprarenal,  spermatic,  lumbar, 
aud  other  arteries. 

Tlie  renal  artery  divides  at  the  liDum  into  anterior  and 
])Osterior  branches,  which  redivide  and  pass  through  the 
colmnus  of  Bertini  between  the  pyramids  of  Malpighi  to 
the  border  of  cortex  and  medulla.  Here  the  branches 
unite  to  form  an  arch  known  as  the  arcus  arteriosus. 
From  the  convex  border  of  this  arch,  ascending  or  in- 
tralobular arteries  arise  to  suj^ply  the  glomeruli  and  also 
to  pass  through  the  cortex  aud  supply  the  capsules  of 
the  kidney.  From  the  concave  border,  branches  known 
as  the  vasa  recta  pass  down  into  the  medulla,  between 


Fig.  30.37.— Wax  Model  of  Glomerulus.  Same  enlargement  and  view 
as  Fig.  3056.  The  left  lateral  group  of  capillaries  is  separated  from 
the  median  group  and  turned  back,  exposing  the  interior  of  the 
glomerulus.  A.  A  short  section  of  a  capillary  of  the  median  group 
is  removed  to  show  the  course  of  the  deeper  lying  capillaries. 
(Johnston. ) 

the  straight  collecting  tubes  of  the  pyramids,  breaking 
up  into  capillaries  around  these  tubes.  The  inti-alobu- 
lar  arteries  in  the  cortex  send  branches  to  the  glomeruli, 
the  arteria;  glouierulifeite,  the  afferent  vessels  entering 
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the  glomerulus  and  dividing  intoseveral  biunches,  ■nhicb 
rediride  and  break  up  into  a  nettrork  of  auastomosiug 
capillaries,  as  described  hy  Jcilinstou.  This  arraugenient 
is  shown  diagTammatically  iu  Fig.  3058  aud  more  exactly 


Fig.  3058.— Dlafrram  of  a  Malpfprhian  Body  Showing  the  Afferent  and 
Efferent  Vessels  aboTe,  witli  tiie  Tuft.  The  reflection  of  the  cells  of 
Bowman's  capsule  over  the  vessels  is  sliown  on  the  left;  on  the 
right,  the  cells  are  shown  in  the  Uat ;  the  neck  and  part  of  a  convo- 
luted tube  are  shov\-n  helow.  The  space  between  the  tuft  and  the 
capsule  is  drawn  wider  than  normal. 

In  Figs.  30.56,  30.56,  representing  Johnston's  models  of  the 
human  glomerulus.  He  describes  a  network  of  reticular 
tissue  arising  from  the  membranes  surrounding  the  glo- 
merulus anil  forming  the  framework  of  the  glomerulus 
in  the  meshes  of  which  are  found  the  capillaries  and 
fine  branches  of  the  aflerent  artery.  The  blood  collects 
into  small  branches  which  unite  to  form  the  efferenl 
artery,  which  runs  for  a  variable  distance  aud  iiually 
breaks  up  into  a  second  system  of  capillaries  around  the 
convoluted  tubules.  The  intralobular  vessels  oj'ven  into 
the  glomeruli  only  after  forming  an  arch,  so  that  the 
blood  passing  through  the  glomeruli  is  already  on  its 
way  to  the  medulla,  and  the  secretion  is  directed,  not 
toward  the  periphery,  but  toward  the  medulla  and  the 
apes  of  the  pyramid  (Zondek).  Yirchow  thinks  that 
this  arrangement  prevents  the  tearing  of  the  glomeruli 
which  might  result  if  the  blood  entered  thenT  direct ly 
under  the  strong  pressure  from  the  aorta. 

In  addition  to  the  ntc  mirahih  iuthe  glomerultis.  other 
rctia  mirabilia  are  formed  in  the  course  of  the  intralobu- 
lar arteries,  differing  from  those  in  the  glomeruli  by  the 
fact  that  the  branches  are  much  largerthan  capillaries. 


Some  of  the  ascending  arteries  arise  from  the  larger  ves- 
sels in  the  columns  of  Bertini,  Ijefore  the  formation  of 
the  arch ;  a  few  of  the  branches  of  the  intraloljular  arter- 
ies do  not  pass  to  the  glomeruli,  but  break  up  direct Ij- 
into  capillary  plexuses,  rarely  around  the  convohit<id  tii- 
bules,  but  more  frequently  in  the  fatty  ca]5sule.  These 
are  known  as  perforating  arteries.  In  addition  to  the 
arteries  arising  from  the  renal  artery  in  the  hilum. 
branches  from  the  suprarenal,  lumbar,  etc.,  penetrate  the 
capsule  and  form  ghimeruli  of  their  own  in  the  periph- 
eral portion  of  the  cortex.  These  ma_y  not  only  assist  in 
establishing  the  collateral  circulation,  but  also  may  act 
as  a  partial  functional  substitute  in  case  of  injury  to  the 
renal  arterial  s_vsteiu.  Golubew,  Hover,  and  Geberg  as- 
sert that  between  the  arteries  and  vcius  of  the  kidne)-,  in 
the  cortical  substance,  in  the  columns  of  Bertini,  and  at 
the  bases  of  the  Malpighian  pyramids,  direct  anasto- 
moses exist  by  means  of  precapillary  twigs. 

From  the  capillaries,  the  venous  blood  is  collected 
into  the  intralobular  veins,  which  have  an  arrangement 
similar  to  that  of  the  intralobular  arteries.  The  venous 
blood  of  the  capillaries  in  the  labyrinth  is  also  collected 
into  the  intralobular  veins,  so  that  at  the  surface  of  the 
kiilney,  the  flowing  together  of  these  different  sj-stems 
of  veins  results  in  the  formation  of  peculiar  star-like 
figures,  known  as  the  vensestellat.Teor  stars  of  Verhej-en. 
The  intralobtilar  veins  empty  into  the  venous  arches, 
which  correspond  in  position  to  the  aiterial  arches  and 
from  which  the  blood  is  carried  by  means  of  larger  veins 
through  the  columns  of  Bertini  and  througli  the  hilum 
side  by  side  'with  the  larger  arteries.  Yenai  rectas  also 
collect  the  blood  from  the  medulla  and  empty  into  the 
concave  side  of  the  venous  arch. 

The  terminal  branches  of  the  intrinsic  arteries  of  the 
kidney  have  recenth-  been  investigated  by  Zondek  to  de- 
termine \\'hether  the  vascular  supply  of  cortex  and  me- 
dulla was  common  or  separate  and  Ijy  Broedel  and  Keiller 
to  determine  the  relation  of  the  branches  in  the  pelvis  and 
kidney,  with  especial  reference  to  their  siguiticance  iu 
uephrectoni}'.  Although  working  independently  and  by 
quite  different  methods,  the  two  last-named  writers  ar- 
rived at  nearly  the  same  results  and  at  nearly  the  same 
time.  Broedel  used,  in  his  investigation,  tlie  Schieffer- 
decker  corrosion  method,  combined  with  injection  of  the 


Fig.  30.'j9.— The  Venous  Stars  of  Verheven,  seen  on  the  Anterior  Face 
of  the  Eight  Kidney.  iTestut.)  1,  External  b<jrder  of  the  kidney; 
2,  hilum  with  the  renal  vessels :  3,  veua^  stellatie. 

arteiies,  of  the  veins  and  pelvis,  and  finall.v  triple  injec- 
tion of  arteries,  veins,  and  pelvis.  He  divides  the  renal 
[wives  into  true  pelves,  in  which  all  the  calicos,  major 
and  minor,  open  into  a  common  pelvis,  and  divided  pel- 
ves, iu  which  there  is  no  free  communication  between  all 
the  calices  of  the  kidney.  He  states:  " The  renal  arterj- 
divides  at  the  hilum,  asa  rule,  into  four  or  five  branches, 
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the  distribution  of  which,  in  rolatiou  1o  the  pelvis,  is 
such  that  thrce-fourtlis  of  tlie  blood  supply  is  carried 
anteriorl}',  •while  one-fourth  runs  posteriorly.  The  rela- 
tive size  of  the  two  systems  may  occasionally  be  j  :  i, 
t  :  h  but  rarely  i  :  i.'  The  arteries  are  end  arteries  in 
.the  strictest  sense  of  the  word  and  the  branches  of  the 
anterior  division  never  cross  over  to  the  posterior  side 
and   vice   versa.     They  do  not  anastomose  with  each 


riG.  SOiin.— rrnss  Spptinn  rif  ;i  Coiivolutecl  Tnlnile  fmni  the  Kidney  of 
a  Fmc,  Injrctcil  witli  Mi'tliylinc  Blue,  Uxedby  Brtlic's  Mi-lhod,  and 

Cnuiitei-stain'-il  witli    riii-iiiii...al.     -In  the    nt-ii/lilmr) i    of   the 

tubule  are  l\\  I.  iier\  i' llbres.  nne  of  wlileh  pnsse.s  to  tlie  wall  of  the 

tiiUule,  while  the  other  tinrslnthe  1.1 1-vessel.    on  the  epithelial 

cells  iii  the  tui'ul'-,  \  arliosr  ilhri-s  are  seen,  w  hieh  form  free  endings 
of  dillereut  form ;  thesi-  ejiitheliat  nerve  euiliutrs  arise  from  nerve 
fibres  whieh  lie  at  the  iieripheTy  of  the  tuhuli-on  the  outer  surface 
of  its  sheath.  Arotuid  the  hioud  caiiillary,  varirnse  nerve  fibres 
form  a  plexus,  which  forms  two  siimll  emiitigs  in  the  walls  of  the 
capillary :  one  of  these  consists  of  three  short  fibrils  and  the  other 
of  two,  which  end  in  a  linob.     (Smirnow.) 


Other.  To  Hyrtl  apparently  is  due  the  credit  of  having 
first  inentioned  this  '  natiirliche  Theilbarkeit  derNiere, ' 
hy  which  he  means  thiit  in  a  corrosion  specimen,  the  two 
arterial  systems  ai'e  completely  separated  by  tlie  pelvis. 
He  also  affirms  that  this  arrangement  of  the  renal  arter- 
ies is  found  ■  without  exception  in  all  mammalia  from 
the  whale  to  man. '  " 

The  surgical  significance  of  this  work  of  Broedel's  is 
seen  in  the  possibility  of  an  incision  through  the  renal 
substance  in  tlie  ])lane  separating  the  areas  supplied  by 
these  two  independent  systems.  Concerning  the  veins, 
Broedel  states:  "While  there  is  a  comjilete  arterial 
division  in  the  plane  connecting  the  posterior  csilices 
and  terminating  in  the  lateral  half  of  the  upper  and 
lower  caliccs,  the  veins  follow  quite  a  difEerent  arrange- 
ment. Around  the  liases  of  tlie  pyramids  they  anas- 
tomose and  form  the  fiimiliar  venous  arches.  Tlicy 
unite  in  large  branches  that  run  between  the  sides 
of  the  pyramids  and  the  columns  of  Bertini  to  the  necks 
of  the  calices,  where  the}'  lie  between  the  pyramid  and 
the  arterial  branches.  The  thickness  of  these  collecting 
veins  accounts  for  the  iieculiar  lobulated  appearance  of 
Ihe  bases  and  sides  of  the  pyramids.  Around  the  necks 
of  the  calices,  both  anteriorly  luid  iiosteriorly,  these  veins 


form  a  second  system  of  anastomoses,  much  shorter  and 
thicker  than  tha't  at  the  base  of  the  pyramids.  Tliis  ap- 
pears as  a  number  of  thick  loops  or  rings  which  fit  like 
a  collar  around  the  necks  of  the  calices.  Nearly  all  the 
collected  blood  of  the  posterior  region  is  carried  ante- 
riorl}- through  these  short  thick  stems,  to  join  that  of  the 
anterior  jiortion." 

Lymph  clefts  have  lieen  described  in  the  labyrinth  of 
the  kidney,  especially  around  theconvohiteil  tuliulos  and 
around  the  blood-vessels,  and  also  arounil  the  blood-ves- 
sels of  the  capsules  and  of  the  medullary  portion  of  the 
kidney.  These  unite  into  true  lymph  vessels,  which  are 
ilivided  into  superficial  and  deep.  The  former  arise  on 
the  surface  of  the  organ,  as  their  name  indicates,  and 
pass  towaid  the  hilum.  Tbe  deep  vessels  accompany 
the  lil(>(]d-vessels  toward  the  sinus,  where  four  or  five 
are  tisuall_v  found,  one  for  each  division  of  the  artery. 
They,  with  the  suiierticial  lymph  vessels,  pass  to  the 
Itimtiar  lymph  glands  which  are  nearest  to  the  hilum. 

Stahr  has  recently  repoi'ted  the  results  of  some  work 
on  the  Ij'mph  apparatus  of  the  kidney.  He  found  two 
systems  of  capillaries  in  the  capsule:  one  in  the  fatty 
capsule  (superficial)  and  one  in  the  fibrous  capsule,  con- 
nected to  the  lymph  capillaries  of  tlie  cortex.  He  finds 
no  lymph  capillaries  in  the  glomeruli.  The  capillaries 
of  the  cortex,  like  the  blootl  capillaries,  form  a  network 
and  collect  at  quite  regular  intervals  in  the  medullary 
rays  aud  jiass  down  vertically  to  the  liordcr  of  cortex 
and  medulla,  where  they  form  arches.  These  arches  are 
in  communication  with  the  lymph  vessels,  which  pass 
straight  through  the  niedulUiry  substance. 

A"( rre  siippfy  of  kidiuij.  The  nerves  of  the  kidney 
are  derived  mainly  from  the  svnipathetic  through  the 
solar  and  aortic  ple.xuses,  the  .seniihinar  ganglia  and  the 
s]ilanchuics.  They  communicate  with  the  spermatic 
]ilcxtises,  and  some  filaments  have  been  traced  to  the 
pneumogastrics  { Morris). 

The  mode  of  distribution  and  termination  of  the  nerves 
in  the  kidney  has  been  iuvestigtited  by  Retzius,  Kolli- 
ker,  von  Eljner,  Berkelej%  and  many  others.  Smirnow 
has  ciuite  recently  reported  the  results  of  his  extensive  in- 
vestigations on  tliese  nerves  by  means  of  the  Golgi  method 
and  the  Ehrlich  methylene  blue  method.  He  states  that 
the  nerve  trunks  euter  tlie  sinus  renalis,  partly  with  the 
blood-vessels  and  partlj^  accompanying  the  renal  ducts. 
These  trunks  consist  of  uou-niedullated  nerves  and  med- 
ullated  nerves  of  different  calibre.  These  nerves  form 
a  plexus  in  the  sinus  renalis,  in  the  meshes  of  which  he 
was  able  to  demonstrate  muliipolar  nerve  cells.  He  de- 
scribes motor  nerve  endings  in  tlie  smooth  muscle  of  the 
walls  of  the  rentil  pelvis  and  of  the  ureters,  sensory  free 
endings  iu  the  connective  tissue  of  these  structures  and 
also  interepithelial  fibres.  In  the  fibrous  capsule  nu- 
merous nerve  fibres  were  found  which  ended  partly  on 
the  blood-vessels,  in  which  both  motor  and  sensory  end- 
ings were  observed,  and  partly  in  the  connective  tissue. 
All  the  blood-vessels  of  the  kidney  are  provided  with 
nerves,  in  many  of  them  botli  motor  and  sensory  nerve 
endings  having  been  observed.  From  the  plexus  in  the 
va.sa  afferentia,  ntm-medullated  nerve  fibres  penetrate 
into  the  glomerulus,  ending  iiartly  on  the  capillary  ves- 
sels of  the  glomerulus  and  partly  in  free  endings  on  the 
outer  surface  of  Bowman's  capsule.  In  addition  to  the 
nerves  supplying  the  blood-vessels  of  the  kidney,  there 
are  also  nerves  arising  from  trunks  which  accompany  the 
arteries,  wliicli  end  on  tile  urinary  tubules  of  both  the 
cortex  aud  medulla.  There  is  a  close  anatomical  rela- 
tion between  the  nerves  of  the  renal  iiareuchyma  and  the 
vascular  nerves.  The  urinary  tubules  of  both  cortex  and 
medulla  are  provided  with  nou-medullated  nerves,  which 
run  in  the  sheath  of  the  tubules,  branch  repeatedlj', 
forming  a  ]ilexus  on  the  outer  surface  of  the  membrana 
propria  of  tbe  tubules.  From  this  plexus  varicose  fibres 
arise,  which  enil  on  the  surface  of  the  membrana  propria 
(epilamellar  nerve  endings).  From  tlie  eiiilamellar 
plexus,  fine  fibres  arise,  which  pass  through  the  mem- 
brana propria  into  the  tubule  and  form,  on  the  .surface  of 
the  epithelial   cells,  endings  of  different  form  (hypola- 
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mellar  cudings).  These  are  found  in  the  convoluted  tu- 
bules, in  the'straisrht  coilectina:  tubules,  and  in  the  main 
e.xcretoi'v  ducts  of  the  kidney.  The  mode  of  ending  of 
the  nervL-  fibres  and  the  relation  i.if  the  vascular  and 
secretorj-  nerves  are  shown  in  Fig.  3060  taken  from  Smir- 
uow's  report. 

Thus  the  kidney  is  shown  to  have  a  large  number  of 
nerves  and  nerve  endings,  from  which  we  must  conclude 
that  the  nervous  system  exerts  a  constant  influence  on 
the  excretion  of  the  urine. 

Direl'iiitiutit  t>f  liiilnr;/. — The  development  of  the  kid- 
ney is  assdiiated  with  the  development  and  degeneration 
of  certain  fcetal  structures,  known  as  the  pronephros  and 
the  mesonephros.  The  former  originates  in  the  cells  of 
the  middle  plate  and  consists  of  a  long  tube,  the  pro- 
nephric  duct,  aud  transverse  tubules,  which  open  into 
the  prone]iliric  duct'  and  communicate  with  the  body 
cavity.  These  are  invagiuated  by  glomeruli.  This  or- 
gan functionates  as  an  excretorv  organ  in  certain  of  the 
lower  forms,  Ijut  in  man  it  either  does  not  occur  or  is 
very  ]irimitive.  The  mesonepliros,  or  primitive  kidney 
or  Wolffian  body,  is  established  on  the  part  of  the  prone- 
phrie  duct,  immediately  behind  the  pronephric  tulnUes, 
and  consists  of  a  duct,  the  mesouephric  duct,  wbicli 
grows  backward  from  the  pronephric  duct  and  opens 
info  the  cloaca,  and  a  number  of  transverse  tubules  origi- 
nating in  the  nejihrotomes.  The  transver.se  tubules  are 
in  communication  witli  the  body  cavity  and  later  con- 
nect witli  the  the  Wolftian  duct,  while  the  central  por- 
tion becomes  sacculated  and  then  invaginated  to  form 
the  primitive  Malpighian  corpuscles.  This  organ  devel- 
ops in  man  by  the  seventh  week  and  retrogression  begins 
in  the  eighth  week,  the  Malpighian  bodies  having  disap- 
peared by  the  fifth  month. 

The  permanent  kidne\'  or  metanephros  begins  to  de- 
velop as  eai'ly  as  the  tifth  week  of  embryonic  life.  From 
the  cloacal  end  of  the  mesouephric  duct  an  evagiuation 
grows  forward  into  the  mass  of  mesoblastic  tisstie  known 
as  the  blastema  and  forms  the  anlage  for  the  ureter. 
From  the  extremity  of  the  ureter,  tubules  bud  out,  be- 
come elongated  and  convoluted,  and  the  extremity  invag- 
inated by  the  mesoblastic  tissue,  which  forms  the  blood- 
vessel and  connective  tissue  of  the  organ.  Two  distinct 
views  are  expressed  in  the  literature  regarding  the  de- 
velopment of  the  permanent  kidney ;  one  is  that  the  pel- 
vis of  the  kidney,  collecting  tubules  and  tiriniferous 
tubules  all  develop  from  this  evagiuation  from  the 
mesonephric  duct.  This  view  is  upheld  by  ^Miiller,  Re- 
mak,  KiiUiker,  Schweigcr-Seidel,  Toldt,  Nagel,  Jliuot, 
Gerhardt,  Haycraft,  Heisler,  and  others.  This  view  is 
well  summarized  by  Haycraft.  He  states:  1.  That  the 
connective  tissue  and  blood-vessels  of  the  kidney  develop 
from  the  lilastema,  while  the  epithelium  of  the  tubides 
prohferates  from  the  ceils  originallv  lining  the  ureter  and 
Wolffian  duct. 

2.  The  tubules  which  first  sprout  into  the  blastema 
terminate  in  dilatations,  the  primary  renal  vesicles. 

3.  Then  these  form  branching  cavities  which  always 
remain  at  the  periphery  of  the  cortex ;  from  these  the 
urinary  tubules  bud  off,  the  older  ones  sinking  down  into 
the  medulla. 

4.  The  tubides  which  first  sprout  from  the  ureter  soon 
become  turned  insiile  out  to  form  the  pelvis  of  the 
kidney. 

5.  Many  of  their  prolongations  into  the  rapidly  divid- 
ing renal  vesicles  also  become  evaginated,  thus  increasing 
the  number  of  tubules  passing  between  the  pelvis  and 
the  renal  vesicles  at  the  cortex. 

6.  Those  that  remain  form  the  collecting  tubules. 

7.  The  Bowman's  capsule  is  moulded  into  its  shape 
upon  the  bent  tubule  long  before  the  glomeruhis  is 
formed.  It  is  invaginated  "rather  by  its  tubule  than  by 
the  glomerulus. 

The  second  view  is  strongly  supported  bv  Ku]iffer. 
Gegenbaur.  Wiedersheim,  Hai'nlnirger,  Schre'iner,  Chie- 
vitz,  and  Herring.  Herring  thus  summarizes  the  views 
held  by  these  authors:  Tlie  kidney  arises  from  two  dis- 
tinct structures  which  come  together  at  an  early  period 


and  remain  intimately  associated  during  further  develop- 
ment. 

I.  Tlie  Kidney  Blastema. — This  consists  of  a  mass  of 
cells  closely  related  to  the  blastema  of  the  Wolffian  body, 
and  apparently  formed  from  the  intermediate  cell  mass 
or  the  peritoneal  epithelium.  It  is  therefore  mesoblastic. 
It  forms  an  envelope  around  the  ends  of  the  ureter 
branches,  and  persists  as  a  thin  cellular  investment  under  . 
the  capsule  and  between  the  lobules,  until  the  end  of  the 
eighth  mouth,  after  which  it  entirely  disapjx'ars. 

3.  The  Ureter. — This  structure  is  an  outgrowth  from 
the  Wolttian  duet.  It  appears  at  the  end  of  the  first 
mouth,  and  grows  forward,  as  a  solid  column  of  cells,  to 
reach  and  embed  its  peripheral  branches  in  the  kidney 
blastema.  The  balance  of  recent  opinion  is  in  favor  of 
the  ureter  being  epiblastic. 

At  the  beginning  of  tlie  second  mouth,  the  ureter  has 
come  into  apposition  with  the  kidney  blastema  and  the 
result  is  the  beginning  of  the  formation  of  the  perma- 
nent kidney.  The  ureter  branches  early,  and  its  lumen 
dilates  anteriorly  to  form  the  future  pelvis  and  calices. 
The  primary  branches  are  of  a  definite  number,  and  at 
their  extremities  masses  of  cells  appear  cou.stituting  the 
"Xierenbecke "  of  the  German  writers.  From  these 
masses  of  cells  in  the  kidney  pelvis  are  developed  the 
collecting  tubules  of  each  lobule.  Ureter,  pelvis,  cali- 
ces, and  collecting  tubules  are  formed  fi'cmi  the  Wolffian 
duct  and  these  are  the  only  parts  formed  from  this  struct- 
ure, unless  we  include  part  of  the  intercalated  tubule. 
From  the  kidney  blastema  arise  the  Malpighian  bodies, 
convoluted  tubules,  Henle's  loops,  and  the  junctional 
tubules,  the  connective-tissue  fi'amework  and  the  cap- 
sules. Malpighian  bodies  and  their  tiiluiles  begin  to  ap- 
pear at  the  end  of  the  second  mouth,  uniting  at  an 
early  stage  Avith  the  branches  of  the  ureter.  Each  3Ial- 
pighian  body  Avitli  its  tubule  arises  as  a  solid  mass  of 
cells  at  the  peripheiy  of  the  lobule  in  close  relation  to 
the  dilated  extremity  of  a  branch  of  the  ureter.  The 
solid  mass  acciuires  a  lumen  and  assumes  an  S-shape. 
The  lower  limb  of  the  S  becomes  a  Blalpighian  body,  the 
upjier  and  middle  limbs  become  convoluted  tuliules, 
while  the  bend  between  them  develops  into  the  Henle's 
loop ;  the  extremity  of  the  upper  end  joins  the  collecting 
tubule  and  forms  the  greater  part  of  the  junctional  tu- 
bule. The  cells  lining  the  tubules  are  at  first  similar, 
but  become  differentiated  as  the  organ  functionates. 

Schreiner,  in  the  last  number  of  the  Zeitsehrift  fiir 
icissetueh.  Zool.,  gives  an  extensive  report  on  his  wiu'k 
on  the  development  of  the  kidney  in  which  he  studies  thin 
serial  sections,  also  reconstructing  the  developing  kidney 
at  different  stages  of  development,  and  reaching  conclu- 
sions \'ery  similar  to  those  just  quoted  from  Herring. 

Both  views  are  so  strongly  supported  and  the  decision 
seems  so  difficult  to  make,  that  more  work  and  b}'  other 
methods  than  those  that  have  been  used  seems  to  be 
necessary:  however,  the  careful  and  decisive  work  of 
KoUiker,  Minot,  Golgi,  and  Haycraft.  as  well  as  analogy 
with  the  mode  of  development  of  other  glandular  struct- 
ures of  the  body,  seems  to  make  the  conclusion  unde- 
niable that  all  the  glandular  portion  of  the  kidney  is 
developed  from  the  one  anlage  derived  from  the  meso- 
nephric duct.  The  groups  of  cells  of  the  blastema, 
described  as  forming  the  uriniferous  tubules,  no  doubt 
form  the  connective-tissue  stroma  and  blood-vessels  of 
the  organ. 

II.  PnYsiOLOGY  OF  THE  KiDXEY. — Tw'o  portions  of  the 
kidne}-  have  been  regarded  as  of  primary  physiologic 
importance  and  have  therefore  received  most  exhaustive 
study — a  study  which  has  resulted,  however,  in  views 
which  are  most  ividely  divergent.  These  two  portions 
are  the  glomeruli,  including  tlie  capsule  of  Bowman,  and 
the  convoluted  tubules,  including  the  loops  of  Henle. 
As  stated  under  the  Anatomy  of  the  Kidneys,  the  glomer- 
uli consist  of  branching  and  anastomosing  loops  of  cap- 
illaries, between  which  is  a  small  amount  of  reticular 
connective  tissue,  the  entire  structure  being  imperfectly 
divided  into  lobules  by  strands  of  connective  tissue. 
The  glomerulus  is  covered  by  a  single  layer  of  much  flat- 
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tenetl  epithc4ial  cells,  the  glomerular  portiou  of  Bow- 
UMu's  capsule.  Between  this  and  the  peripheral  porticin 
of  the  capsule  is  a  space,  -which  eoanects  with  tlie  lumen 
of  the  uriniferous  tubule  and  hence  foj-ms  the  beginning 
of  this  structure.  We  hare  therefore  a  structure  analo- 
gous to  that  of  the  lungs.  The  blood  is  found  in  thin- 
walled  capillaries,  separated  from  the  urinaiT  space  only 
by  the  tbin  wall  of  the  cai>illary  and  a  single  layer  of 
flattened  epilbelium — the  typical  condition  for  osmosis. 
The  endothelium-liUc  cells"  of  Bowman's  capsule  liave 
been  carefully  studied  with  the  view  of  determining 
■whether  any  "changes  of  structure  of  these  cells  occur 
during  the  process  of  secretion,  and  Van  der  Stricht  states 
that  clear  droplets  of  fluid  have  been  seen  by  him  in  these 
cells  between  the  granules  of  protoplasm.  Tlie  cells  lin- 
ing the  convoluted  ttibules  and  loops  of  Henle  have 
been  studied  by  various  melhoils  by  Heideuhain,  Henle, 
Krause.  Nussbaum,  Tornier,  Van  der  Strieht,  Zimmer- 
manu,  Sauer,  and  many  others.  The  rod  structure,  cil- 
iated border  (Bursteusaum),  granular  and  vacuolated 
appearances  of  the  cells  have  been  described  somewhat 
in  detail  tnider  the  Anatomy  of  the  Kidney  and  need  not 
be  repeated  here.  Nicolas' states  that  the  inner  portion 
of  these  cells  is  destroyed  during  secretion  as  in  the  cells 
of  the  mammary  glanil,  the  cells  being  then  reliuilt  from 
the  peripheral  portion  of  the  cell.  Most  of  these  autliors 
agree  that  the  cells  of  the  convoluted  tubules  and  Henle's 
loops  undei'go  certain  important  changes  of  structure, 
■which  they  ascribe  to  the  ]n-ocesses  of  secretion,  the  fluid 
being  coOecled  in  the  cell  in  the  meshes  of  tJie  protoplas- 
mic network,  and  finally  extruded  into  the  lumen ;  Sauer, 
however,  refuses  to  admit  that  the  apixarauces  described 
have  anything  to  do  with  the  processes  of  secretion,  being 
found  in  all  phases  of  secretion  alike.  These  cells  are  in 
many  resjieets  like  the  cells  lining  the  intestinal  cavity, 
wluch  are  known  to  be  absorptive  rather  than  secretory 
in  their  function;  tlie  Bilrstensaiim  is  comiiarable  to  the 
striated  cuticular  border  of  these  cells  ■svhile  the  stiiated 
protoplasm  is  met  in  many  types  of  cells,  especially  of 
gland  ducts.  The  variations  observed  l)j'  different  au- 
thors aud  even  by  the  same  author  in  different  prepara- 
tions may  be,  in  part  at  least,  due  to  ditferent  methods 
of  fixation  or  to  other  differences  of  technique. 

That  certain  portions  of  the  urine  are  excreted  by  the 
glomeruli  is  admitted  bj'  all  authors,  but.  views  differ 
widely  in  regard  to  how  much,  what  constituents,  and 
whetlier  the  process  is  pm-ely  jihysical,  a  process  of  fil- 
tration, or  whether  the  glomerular  epithelium  is  actively 
concerned  in  the  process,  so  that  it  becomes  a  ■vital  proc- 
ess of  secretion.  JIany  physiologic  experiments  have 
been  undertaken  to  determine  these  points,  and  two  dia- 
metric-ally opposed  views  have  aiisen,  each  of  ■which  is 
supported  by  a  long  line  of  investigators. 

1.  I'he  Bowman  -  Heidenhain  Vital  Theory. — This 
theorj'  ■ivas  first  formulated  by  Bowman  in  1842  on  a 
purely  anatojnical  basis  aud  it  was  later  (1ST4)  con- 
firmed by  Heidenhain  on  the  basis  of  experimental  data. 
It  is  briefly  stated  as  follows: 

■'((/)  In  the  kidney,  as  in  all  other  glands,  the  secretion 
depends  on  the  active  intervention  ^f  special  secretory 
cells. 

"('/)  The  first  tyjie  of  these  cells  is  represented  by  the 
simple  layer  of  ejiithelium  covering  the  glomerular"  loop 
of  capillaries.  The  otHce  of  these  cells  is  to  secrete  water 
and  such  salts  of  the  urine  as  are  found  in  all  other  parts 
of  the  body  in  watery  solution  (c//.,  sodium  chloride). 

"(f)  Another  system  of  secretory  cells,  forming  the  lin- 
ing investment  of  the  convoluted" tubules  and  ascending 
limb  of  the  loop  of  Henle.  secrete  the  specific  constituents 
of  the  urine  (urea,  uric  acid,  etc.). 

"Under  some  conditions,  they  may  also  secrete  a 
certain  amount  of  water. 

'•((/)  Th<- activity  of  the  two  kinds  of  sccretoiy  cells  is 
determined:  (1)  By  the  amount  of  ■water  or  urinarv  con- 
stituents contained  in  the  blood;  (2)  by  the  velocity  of 
the  blood  How  thnmgh  the  capillaries  of  the  kidney^  in- 
asmuch as  on  this  factor  depends  the  sui)ply  of  oxygen 
and  of  substances  to  be  secreted  to  the  cells. 


"  ifi)  The  great  variability  in  the  constitution  of  the  urine 
may  be  explained  by  differences  in  the  secretory  activ- 
ities of  tliese  two  types  of  cell." 

Heideuhain  based  his  conclusions  largely  on  the  fact 
that  after  the  injection  of  indigo  carmine,  thecells  of  the 
convoluted  tubules  and  of  the  ascending  limb  of  Henle's 
loop  were  colored  by  the  dye,  ■^vhile  the  other  portions  of 
the  kidney  were  quite  free  from  the  pigment.  In  the 
kidneys  of  liirds,  crystals  of  uric  acid  were  fotjnd  in  the 
same  cells  by  Bowman  and  v.  Wittieh,  while  indigo  car- 
mine, carmine,  Ehiiich's  tricolor  mixture,  and  other  dyes 
have  teen  used  hy  other  investigators  with  similar  re- 
sults. 

Dreser  concludes  from  his  observations  that  the  pro- 
duction of  urine  is  attended  by  the  doing  of  work  on  the 
part;  of  the  kidney  aud  must  therefore  be  looked  upon  as 
a  process  of  secretion,  while  Adami  states  that  the  glo- 
merular epithelituu  must  be  looked  upon  as  possessing 
powers  of  a  selective  secretory  nature.  Thompson  de- 
cides from  Ms  experiments  witii  atropine  and  niorphine 
that  the  production  of  urine  is  to  a  certain  extent  analo- 
gous to  the  manufacture  of  the  secretion  of  other  glands 
which  are  influenced  by  atropine.  Magnus  aud  Gottlieb 
conclude  from  their  expeiiments  -\s\W\  diuretics  that, 
while  there  is  usually  an  increase  in  the  blood  content  o^f 
the  kidney,  shown  oncometrically,  as  a  result  of  the  ad- 
ministration of  diiu-etics,  yet  dim-esis  may  occur  without 
a  corresponding  increase  of  the  blood  flow  through  the 
kidney.  The  increased  flow  of  blood  is  regardedas  an 
auxiliary  factor  in  the  increase  of  the  secretion,  and  tlie 
diuresis  may  be  checked  by  causing  cimtraction  of  the 
renal  arterioles.  From  these  data,  they  conclude  that 
"  tlie  relations  between  the  circulation  and  excretion  in 
the  kidney  are  similar  to  those  in  the  salivary  glands. " 

2.  Liiihriifs  Mecluudcal  Tlicory. — lu  1844  Ludwig  pre- 
sented his  well-known  theory,  -which  is  briefly  formulated 
as  follows : 

"(o)  The  secretion  of  water  is  a  purely  mechanical 
process,  depending  only  on  the  blood  pressure  ui  the 
glomerular  capillaries  and  the  permeability  of  the  filter- 
ing membrane. 

■■  (i)  This  dilute  fluid  is  concentrated  in  the  tubules  by 
giving  up  its  water  to  the  surrounding  lymph,  in  con- 
sequence of  differences  of  concentration  bet^ween  the 
glomerular  fluid  and  the  lymph. 

"  (o)  All  the  urinary  constituents  are  turned  out  of  the 
blood  with  the  water  through  the  glomeruli." 

This  theory  depeu<ls  on  the  connection  between  the  cir- 
culation through  tiie  kidnev  and  the  amount  of  urine  ex- 
creted. A  mechanical  filti-alion  must  depend  largely  on 
differences  of  pressure  between  the  blood  in  the  capil- 
laries and  the  urine  in  the  tubules;  partly  also  on  the 
rapidity  of  the  blood  flow  through  the  glomeruli. 

The  blood  pressure  is  raised:  (1)  B}"  a  rise  of  the  gen- 
eral blood  ju-essure;  (2)  by  dilatation  of  the  renal  arte- 
rioles, aud  (8)  by  obstruction  of  the  renal  vein.  This  last 
factor,  while  it  raises  the  pressure  of  the  blood,  -n-ill  also 
retard  the  blood  flow  and,  as  shown  b}'  the  work  of  De 
Souza  aud  others,  causes  a  diminution  or  cessation  of 
the  urinary  excretion. 

The  theory,  so  far  as  the  absorptive  function  of  the 
epithelial  cells  of  the  tubules  is  concerned,  is  confiiined 
by  the  facts  mentioned  by  Koranyi  that  the  concentration 
of  the  urine  increases  with  the  length  of  the  convoluted 
tubules  aud  diminishes  in  proportion  to  the  rapidity  with 
which  it  passes  through  the  tubules,  as  after  diuretics, 
when  the  urine  is  very  dilute.  Dreser  decides  that  the 
work  of  the  convoluted  tubules  is  purely  absorptive,  but 
regards  tliis  as  a  vital  process,  because  of  the  fact  that 
in  pathologic  conditions,  when  thecells  of  the  tuludesare 
diseased  and  incapalile  of  doing  work,  the  mine  is  more 
dilute.  Koranyi  draws  the  conclusion  that  only  the  phys- 
ical processes  of  metabolism  are  so  far  explained  aud 
that,  while  many  facts  still  remain  tending  to  confirm  the 
vitalistic  theory,  these  are  becoming  fewer  and  fewer,  and 
the  probability  is  that,  with  the  further  advance  of  our 
knowledge  on  this  subject,  physical  processes  will  more 
and  more  predominate  over  the  vital. 
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Cuslmoy  states  that  the  relative  amounts  of  chloride 
and  sulphate  in  the  urine  vary  independently  of  tlieir 
proportions  in  the  blood  plasma  and  also  of  the  degree 
in  which  each  is  present  in  excess,  a  fact  whicli  he  ex- 
plains by  saying  that  the  tubules  alter  the  glomerular 
fluid  by  absorbing  some  of  its  constituents,  the  sulphates 
being  absorbed  with  greater  difficulty  tlian  the  clilorides. 
His  experiments  on  diuresis  have  so  important  a  bearing 
on  the  settlement  of  this  vexed  question  that  a  fuller 
reference  to  them  will  not  be  out  of  place  here.  He,  in 
a  number  of  experiments,  injected  into  rabbits  solutions 
of  sodiiuu  chloride,  sodium  stdphate,  sodium  pliosphate, 
and  urea.  The  urine  having  been  examined  before 'the 
expermient,  mixtures  of  two  of  the  solutions  were  in- 
jected into  I  he  jugular  vein,  the  urine  being  collected 
and  examined  at  frequent  intervals.  In  the  tb'st  stage  of 
diuresis  after  the  injection  of  the  mi.xtureof  chloride  and 
sulphate,  the  chloride  (-)f  the  urine  was  to  that  of  the 
plasma  as  3  :  3,  while  in  the  last  phase  it  was  in  the  ratio 
of  1:  3.  The  sulphate  in  the  first  phase  was  as  2  : 1,  and 
in  the  last  phase  as  10  :  1.  The  only  assumption  neces- 
sary to  explain  these  results  is  that  the  sulphates  are  ab- 
sorbed by  the  tubules  wltli  greater  difiiculty  than  the 
chlorides,  an  assumption  which  is  in  accord  with  theii' 
behavior  toward  tlie  epitliclial  cells  of  the  intestine,  red 
blood  cells,  and  others.  The  precipitation  of  the  carbo- 
nates in  the  normal  urine  of  the  rabbit  is  also  better  ac- 
counted for  by  the  reabsorption  of  the  solvent  than  by 
an_y  other  hypothesis.  This  absorption,  however,  he  re- 
gards not  as  a  simple  diffusion,  as  Ludwig  at  first  as- 
sumed, but  there  must  be  an  unlinown  force  causing  a 
current  from  the  lumen  toward  the  blood  as  in  the  intes- 
tine. Which  constituents  of  the  glomerular  fluid  shall 
be  subjected  to  this  force,  howevei',  is  determined  by 
their  diffusibility  into  the  cells.  The  injection  of  urea 
residted  in  similar  phenomena ;  the  percentage  was  high 
in  the  normal  urine,  fell  during  diuresis,  and  rose  grad- 
uallj'  as  the  quantity  of  urine  returned  to  normal.  The 
m-ea  thus  resembles  the  sulphates  and  phosphates, 
apparently  passing  through  the  capsules  readih',  but 
failing  to  penetrate  the  epithelium  of  the  tubules  so 
readily  as  the  chloride.  Cushnej-.  therefore,  explains  his 
results  in  conformity  with  the  mechanical  theory  of  renal 
secretion  modified  by  the  acceptation  of  active  absorp- 
tion in  the  tubules.  The  diuretics  cause  a  hydra^mia, 
which  induces  an  increased  flow  through  the  capsule,  the 
fluid  carrying  with  it  salts  in  the  same  proportion  in 
which  they  occur  in  the  plasma.  The  rapid  flow 
through  the  tubules  ]iermits  of  only  imperfect  absorp- 
tion, but  a  certain  amoimt  ipf  the  water  and  chloride  are 
returned  to  the  bl(jod,  while  the  less  diffusible  bodies  are 
excreted,  it  may  be,  in  a  form  more  concentrated  than  in 
the  blood.  Later  more  perfect  absorption  takes  place 
and  the  urine  becomes  more  concentrated,  and  the  pro- 
portions are  changed.  Cushney  concludes  his  argument 
witli  the  statement  that  "  the  epithelium  lining  the  renal 
tubules  is  often  compared  to  that  of  a  true  secreting 
gland,  such  as  tlie  salivary,  l)ut  it  resembles  that  of  the 
intestine  as  closely  histologically  and  in  its  reaction  to 
•chlorides,  phosphiites,  and  sulphates,  is  analogous  from  a 
physiological  point  of  view." 

AU  the  points  raised  by  the  adherents  of  the  vitalisric 
theory  seem  therefore  to  have  been  satisfactorily  an- 
swered. The  structure  of  the  reruil  epithelium  can  be 
explained  ffuite  as  weU  on  the  assumption  of  an  absorp- 
tive function  as  on  the  secretory  basis.  The  precipita- 
tion of  an  indigo  carmine  and  other  dyes  in  the  convo- 
luted tubules  may  be  due  to  a  concentration  of  the 
solurion  liy  absorption,  quite  as  well  as  to  a  secretion  of 
the  substance  through  the  tubules.  The  presence  of 
special  nerve  endings  on  the  ejiitheliiil  cells,  as  described 
by  Berkeley  and  Smirnow,  miglit  seem  to  point  to  a  se- 
cretory function  of  tliese  cells,  if  it  were  not  for  the  fact 
that  tliey  also  describe  similar  endings  on  the  cells  of  the 
collectmg  tubules.  We  nuiy  welf  therefore  conclude 
that  the  weight  of  evidence  is  in  favor  of  the  Ludwig 
theory  ^v^th  tlie  moditication  that  not  only  the  water  of 
the  excretion  is  absorljed  by  the  cells  of  tlie  tubules,  but 


there  is  also  an  active  absorption  of  other  constituents  of 
the  glomerular  fluid,  the  amoimts  absorbed  varying  with 
the  ditt'usibility  of  the  substances  through  the  cells. 

The  question  of  renal  sufficiency  has  recently  Ijeen  in- 
vestigated by  many  workers  and  by  various  methods. 

1.  The  functional  activity  of  the  kidney  has  been  iu- 
vesrigatecl  by  tlie  use  of  aniline  dyes,  especially  metliylene 
blue;  the  important  points  observed  are  the  time  of  the 
first  appearance  of  the  blue  iu  the  urine,  the  intensitj'  of 
the  excretion,  and  the  duration  and  character  of  the  pmc- 
ess.  All  these  factors  vary  iu  different  pathologic  coniii- 
tions. 

3.  Ureteral  catheterization  was  then  used  to  determine 
in  these  experiments,  wliich  Iddney  is  functionating  nor- 
mally or  abnormally. 

3.  Krvoskopie,  the  method  suggested  by  Koranyi,  de- 
pends for  its  value  upon  the  physical  principles  ('()  that 
the  osmoric  pressure  of  a  fluid  is  proportional  to  its  con- 
centration (i.e.,  to  the  number  of  molecules  dissolved  in 
a.  unit  of  volume). 

(h)  Solutions  which  are  in  proporrion  to  their  molecu- 
lar weights,  volume  and  temperature  being  equal,  have 
the  same  osmotic  pressure. 

(<;)  The  freezing  point  of  solutions  is  lowered  in  pro- 
portion to  the  amount  of  solid  dissolved  {i.e.,  the  con- 
centretiou). 

Hence  the  lowering  of  the  freezing  point  can  be  re- 
garded as  the  measure  of  molecular  concentration  and  the 
functional  sufficiency  of  the  kidney  can  be  estimated  by 
detennining  the  difference  between  the  lowering  of  the 
freezing  point  of  blood  serum  and  of  urine. 

The  urine  is  a  fluid  of  very  complex  composition,  ex- 
creted bj'  the  kidney  and  representing  many  of  the  end 
products  of  tissue  metabolism  in  the  body.  Its  compo- 
sition is  shown  in  the  following  tables  taken" from  Schiifer's 
"Text-book  of  Physiology  " : 

I.  Parkes'  table  showing  normal  twenty-four  hours' 
excretion  of  main  urinary  constituents. 


Percentage 

coiiiposition 

ot  solids. 

Absolute 

weight  in 

grams. 

Weight 
per  1,000  of 
body  weight. 

Urea.  rH4N"0 

43.75 
1.25 
.75 
.55 

13.79 

l36 

.35 

.28 

3.45 

1.5.29 

10.35 

1.06 

53.18 
.91 
.55 
.40 

10.00 

2.01 

3.16 

.26 

.21 

2.50      • 

U.09 

7.50 

.77 

0  .')000 

0140 

Uric  ackU  CsHjNjOs 

0084 

Hlppiiric  acid,  C^,H(,^f03 

Pljnnent  and  other  organic 
substances 

.0060 
1510 

0305 

Ptiosphoric  acid,  PjOs 

.0480 
.01X14 

Magnesium 

Potassium 

.0003 
0420 

Sodium 

Ctiloriue 

.1661 
1260 

.0130 

100.00 

72..54 

1.1057 

II.  A  talile  derived  from  Bunge,  representing  the 
twenty-four  hours'  excretion  of  a  young  man,  upon  a 
diet  consisting  in  one  case  entirely  of  beef  -Kixh  a  little 
salt  and  spring  water ;  in  the  second  case  of  bread  with  a 
little  butter  and  with  some  water. 


Meat  diet. 

Bread  diet. 

.Amount  of  urine  In  twenty-four  hours . . 

1672  cc. 

67.2     gm. 

2.163    " 

1.398    " 

4.674    " 

3.437    " 

.328    " 

294    ** 

sisos  " 

3.991    " 
3.S17    " 

1920  e.c. 

20.6     gm. 

961     " 

Creatlnin 

.2.53    " 

Sulphuric  acid  (total) 

1.265    " 

I.B58    ■■ 

Lime 

.339    " 

Magnesia 

.13.9    " 

1.314    " 

Soda 

3.o2;^  " 

4.996    •• 

HI.  The  differences  between  the  excretion  of  certain 
constituents  of  the  urine  by  males  and  females  respect- 
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ively  is  indicated  iu  the  followiug  table,  giveu  by  Yvou 
and  Berlioz ; 


MALE. 

Female. 

Per  litre. 

Per  diem. 

Per  litre. 

Per  diem. 

SpeciBe  gravity 

21.5  gm. 

.5 
2.5    •' 

1.0225 

1360  e.c. 

26.5  gm. 

.6    " 

3.4    " 

19.0  gm. 

.55  '■ 

2.4     " 

1.0215 
1100  e.c. 

Urea 

Uric  acid 

Phosphoric  acid 

20.5_  gm. 
2.6     " 

A  human  adult  usually  excretes  from  1.200  to  1,700 
e.c.  of  urine  iu  twenty-four  hours  and  the  specific  grav- 
ity varies  from  1.015  "to  1.025,  and  is  in  general  inverselj- 
Ijroportioual  to  the  amount  excreted. 

Normal  urine  gives  an  acid  reaction,  the  acidity  being 
due  to  the  presence  of  acid  salts.  The  ciuestiou  has  been 
frequently  asked  and  investigations  have  been  undertaken 
in  the  effort  to  answer  it,  how  it  is  that  the  urine  is  acid, 
while  it  is  derived  from  the  alkaline  blood.  Dreser  and 
others  concluded  as  the  result  of  their  experiments  that 
tlie  urine,  as  it  passed  through  the  glomeruli  was  alka- 
line, and  that  the  change  to  the  acid  reaction  was  brought 
about  in  the  cells  of  the  convoluted  tubules.  Diuretics 
often  cause  alkaliuit_y.  The  change  iu  reaction  may  be 
the  result  either  of  the  secretion  of  acid  salts  or  the  ab- 
sorption of  alkaline  salts,  by  the  cells  of  these  tubules. 

The  degi'ce  of  acidity  is  a  resultant  of  two  opposing 
factors:  (1)  acid  production  in  metabolism;  (2)  the  in- 
gestion of  unsaturated  or  unstable  basic  compounds, 
together  with  the  production  of  ammonia.  To  these 
should  be  added  the  elimination  of  acids  or  bases  Ij}' 
other  channels  than  the  kidney.  Thus  the  acidity  in- 
creases with  increased  proteid  metabolism,  with  exercise, 
and  with  the  consumption  of  food  containing  but  a  small 
amount  of  the  bases,  especially  fiesh  food.  It  diminishes 
when  the  food  contains  abundant  liases.  This  explains 
the  fact  tliat  the  urine  of  herbivorous  animals  is  alkaline, 
while  that  of  man  may  become  alkaline,  at  least  for  a 
time,  when  a  vegetarian  diet  is  maintained  (Hopkins). 

Ureii. — B}^  far  the  greater  part  of  the  nitrfigen  elimi- 
nated from  the  body  is  eliminated  in  the  form  of  uiea,  a 
nitrogenous  substance  first  demonsti'ated  liy  IJouelle  in 
1773.  It  is  derived  by  the  metabolism  of  proteid  sub- 
stances. The  proteids  form  ammonium  carbamate, 
which  is  changed  by  the  liver  cells  into  urea.  This  was 
shown  by  the  experiments  of  Schroeder,  SchondorfT,  and 
others.  They  found  that  by  passing  the  blood  of  a  dog 
through  the  vessels  of  the  liver,  theie  was  a  marked  in- 
crease of  the  urea  present;  this  did  not  occur  if  the  blood 
were  passed  through  the  vessels  of  the  kidney  or  other 
organs.  If  the  liver  was  removed,  as  shown  by  the  ex- 
periments of  Ilahn,  Pawlow,  Masson,  and  Nencki,  car- 
bamates appeared  iu  the  urine,  with  a  corresponding  de- 
crease in  the  amount  of  urea.  Some  urea  is,  however, 
found  in  the  urine,  after  removal  of  the  liver,  so  it  is 
probable  that  some  other  organs  have  the  power  of  form- 
ing ui-ea,  though  to  a  much  less  degree  than  the  liver. 
While  urea  is  neutral  to  litmus,  it  exhibits  weak  basic 
properties  and  forms  loose  compounds  with  acids,  so 
that  urea  nitrate,  urea  oxalate,  and  urea  phosphate  are 
met.  About  .30  gm.  of  urea  are  excreted  in  the  urine  in 
twenty-four  hours.  Urea  itself  crystallizes  in  the  form 
of  colorless  needles  or  rhombic  prisms,  while  its  salts 
crystallize  in  various  forms. 

Creiitiiiiii  is  a  crj-stalliue  nitrogenous  substance  found 
constantl}-  in  the  urine.  It  is  derived  partly  from  the 
creatin  iu  the  meat  eaten  and  partly  from  the  destructive 
metabolism  of  the  tissues  of  the  body.  As  not  nearly  all 
the  creatin  taken  into  the  body  is  excreted  as  creatiniu, 
it  is  probable  that  a  jjortion  of  the  creatin  is  changed  to 
urea. 

Vric  acid  is  found  constantly,  but  in  relatively  small 
quantities  in  the  urine  of  mammalia,  while  in  birds  it 
forms  the  main  uiinary  constituent,  occupying  the  same 
place  with  them  that  urea  occupies  iu  the  human  urine. 


In  birds  it  has  been  shown  that  the  uric  acid  is  formed 
iu  the  liver,  as  the  urea  is  in  mammalia.  It  has  been 
suggested  that  uric  acid  rejiresents  an  end-product  in  the 
metabolism  of  leucocytes  and  the  spleen  has  been  sug- 
gested as  the  place  of  its  formation.  Neumeister  states: 
"The  spleen  stands  in  close  relationship  to  uric-acid  for- 
mation, as  is  evident  from  exiieriments  on  animals  and 
from  pathologic  observations.  This  function  is  simply 
explained  b}'  the  richness  of  the  spleen  in  leucocytes  and 
therefore  also  in  cell  uucleins.  from  the  decomposition 
products  of  which — the  nuclein  bases — uric  acid  seems 
to  arise,  at  least  in  mammalia."  The  same  observations 
were  made  b.y  Hannuaisten.  Horbaczewski,  Spitzer,  and 
others.  Mendel  and  Jackson,  however,  working  on 
splenectomized  animals  concluded  that  the  "spleen  is  by 
no  means  the  chief  organ  involved  in  uric-acid  produc- 
tion in  the  living  body,  if  indeed  it  normalh"  jilays  any 
part  whatever  in  this  process.  After  the  exclusion  of 
the  liver  and  sjjleen,  it  is  natural  to  turn  to  other  forms 
of  lymphoid  tissue,  and  the  lymphatic  glands  are  at  once 
suggested.  It  might  be  supposed  that  after  splenectomy 
these  glands  wiuild  take  up  the  work  of  the  spleen.  En- 
largement of  the  lymphatic  glands  has  been  recorded  after 
removal  of  the  spleen  in  man.  But  the  ver3'  recent  in- 
vestigations of  Vincent,  made  to  ascertain  this  fact  in  the 
dog,  fail  to  bring  to  light  any  jiermauent  hypertrophy  of 
the  lymphatic  glands  after  splenectomy.  It  seems  im- 
probable, therefore,  that  the  formation  of  uric  acid  in 
mammalia  can  be  assigned  at  present  to  any  definite  or- 
gan or  group  of  organs.  While  the  amount  of  uric  acid 
present  in  the  urine  is  small,  it  is  of  considerable  impor- 
tance from  the  ])athologic  point  of  view,  since  it  is  in- 
creased in  certain  pathologic  conditions.  The  xanthin 
bases,  vi-hieh  are  analogous  to  lu'ic  acid,  are  found  in  the 
urine  iu  variable  but  small  amounts. 

Uippiiric  iicid  occurs  in  the  normal  urine  in  small 
amount,  the  quantity  varying  with  the  diet.  It  is  not 
entirel_v  eliminated  even  in  starvation,  however,  so  that 
it  arises  in  part  also  from  the  metabolism  of  the  tissues. 
A  fruit  diet  increases  the  amount,  and  in  herbivora  it  is 
pi'csent  in  much  larger  amounts. 

Albumin  iu  ti-aces  may  be  present  iu  the  normal  urine, 
arising  probabl}'  from  the  sui-face  of  the  urinary  ti'act. 
This  is  not,  however,  sufficient  to  react  to  the  ordinary 
tests  for  albumin.  After  violent  exercise  an  appreciable 
quantity  ma)-  appear  in  the  urine. 

Normal  urine  has  been  found  to  contain  also  not  only- 
glucose,  but  also  a  sugar  of  the  maltose  type,  known  as 
isomaltose. 

O.xalic  acid  is  found  in  small  amounts,  arising,  as 
was  recently  shown  b.v  Lommel,  partlv  from  the  oxalic 
acid  in  the  food  and  partly  from  the  carbohydrates  in 
the  food.  He  states  that  there  is  no  direct  relation  be- 
tween oxalic-acid  excretion  and  proteid  metabdlism,  and 
that  food  rich  in  nuclein  increases  both  the  uric  acid  and 
the  oxalic  acid  in  the  urine. 

The  inorganic  constituents  of  the  urine  are  derived 
mainly  from  the  food,  and  the  amount  and  the  form  in 
which  the}'  are  excreted  are  therefore  very  variable.  A 
portion  of  the  sulphuric  acid  occurs  in  the  form  of  conju- 
gate sulphates,  the  acid  radical  being  combined  with  an 
aromatic  base,  so  that  we  find  indoxyl  and  skatoxyl  sul- 
phuric acid.  About  uine-tenths  of  the  sulphuric  acid 
occurs  in  the  form  of  oi'dinary  sulphates,  the  relation 
being  changed  as  a  result  ot  abnormal  putrefactive 
changes  in  the  bodj-  and  also  when  a  larger  amount  of 
the  aromatic  bodies  are  ingested. 

Phosphates  and  chlorides  are  also  excreted  in  varying 
amounts  and  combinations.  The  amounts  vary  with  the 
food  and  also  with  the  dilierent  jiathologic  conditions. 

In  closing,  I  would  call  attention  to  some  expei'iments 
performed  by  Bradford  to  show  the  result  of  the  excision 
of  larger  or  smaller  portions  of  one  or  both  kidne^-s.  He 
states  that  the  excision  of  portions  of  one  kidney  is  fol- 
lowed by  an  increase  of  the  amoimt  of  urine,  witiiout  an 
increase  of  the  solids  of  the  urine.  The  excision  of  about 
three-fourths  of  the  total  kidnej-  weight  is  followed  by  a 
verj-  great  increase  in  the  amount  of  urine  and  also  an 
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increase  of  the  amount  of  urea  excreted.  The  increased 
output  of  urea  is,  liuwever,  oli'ected  bj'  tlie  excretion  of 
very  large  amounts  of  water,  tlie  urine  not  being  concen- 
trated. After  excision  of  large  portions  of  the  kidney 
substance,  there  is  a  considerable  increase  in  the  nitrog- 
enous extractives  in  the  blood  and  tissues,  especially  in 
the  muscles,  the  quantity  being  too  great  to  be  accounted 
for  by  the  mere  retention  of  the  products  of  normal  me- 
tabolism. These  experiments,  as  well  as  some  performed 
by  otlier  investigators,  have  suggested  tlie  possibility  of 
an  internal  secretion  from  the  kidne\",  the  cessation  of 
whose  action  causes  the  muscles  and  other  tissues  to 
brealv  down  and  liberate  urea.  Boyd  recently  reported 
the  results  of  the  excision  of  large  portions  of  the  medul- 
la of  the  kidney,  in  wliich  he  states  that  there  was  no  in- 
crease in  t  he  secretiou  of  urine  or  i>f  urea,  and  no  increased 
metabolisiu  of  tlie  tissues.  If  the  conclusions  of  both 
tlicse  observers  are  to  be  relied  upon,  it  would  seem  to 
iuilicate  tliat  the  increased  metabolism  reported  bj'  Brad- 
ford is  due  to  some  change,  possibly  the  withdrawal  of 
an  internal  secretion,  brought  about  by  the  loss  of  the 
cortical  substance  of  the  kidney.        Lydia  M.  De  Wit/. 
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KIDNEYS,    DISEASES    OF:    ANOMALIES.  — Under 

thi.s^  heading  are  included  deviations  from  the  normal 
position,  size,  shape,  and  number.    Several  of  these  anom- 


alies may  be  combined ;  for  instance,  the  horseshoe 
kidney  is  usually  dislocated.  Abnormalities  are  both 
con,ge"nital  and  acquired.  In  this  article  attention  is  paid 
chiefly  to  the  congenital  variet}'.  The  acquired  anomaly 
is  frequently  recognized  during  life,  the  congenital  verj- 
seldom,  since  there  may  be  an  entire  absence  of  symp- 
toms. 

Malformations. — Newman  classifies  the  malforma- 
tions of  the  kidney  as  follows:  A.  Displacements  without 
mobility.  (1)  Congenital  displacement;  (2)  congenital 
displacement  witli  deformity ;  (3)  acquired  displace- 
ments. B.  Malformations  of  tlie  kidney.  (1)  Variation.s 
in  number:  (a)  supernumerary  kidney;  (4)  single  kid- 
ne_v,  congenital  absence  of  one  kidney,  atrophy  of  one 
kidney,  absence  of  both  kidneys.  (2)  Variations  in  f<irm 
and  size :  (</)  general  variations  in  form,  lobulation,  etc. ; 
('')  hypertrophy  of  one  kidney  ;  (c)  fusion  of  two  kidneys, 
liorseshoe  kidne.v,  sigmoid  kidne_v.  disc-shaped  kidne}-. 
C.  Variations  in  pelvis,  ureters,  and  blood-vessels. 

A.  An  otherwise  normal  kidney  ma_y  be  found  in  vari- 
ous abnormal  positions.  It  may  lie  on  the  vertebral  col- 
umn, either  on  its  own  or  on  the  opposite  side.  It  is 
usually  in  the  neighborhood  of  the  promontory  of  the 
sacrum,  seldom  rising  as  high  as  the  fourth  lumbar  verte- 
bra; but  on  the  other  hand,  in  a  few  cases,  it  is  situated 
deep  in  the  pelvis  in  the  concavity  of  the  sacrum.  Ac- 
cording to  Kupfer,  these  anomalies  depend  on  a  deficient 
energy  in  the  movements  of  the  embryonic  rudiments  of 
the  kidneys,  which  up  to  a  certain  time  are  situated  im- 
mediately in  front  of  the  point  of  bifurcation  of  the  aoita, 
Congenitally  dislocated  kidneys  are  usually  altered  in 
form.  They  may  be  flattened,  roundish,  and  sometimes 
three-  or  four-cornered.  The  hilus  is  directed  forward. 
Fcptal  lobulation  of  the  surface  is  usually  stronglj- 
marked.  It  occurs  chiefly  in  men — and  the  left  kidue.y 
is  more  often  affected  than  the  right.  It  is  impossible  to 
differentiate  a  congenital  displacement  from  a  floating 
kidue}'  which  had  become  fixed  later  in  life.  The  prac- 
tical importance  of  this  abnormality  is  slight.  A  deep- 
seated  kidney  might  be  mistaken  "for  a  "tumor  in  the 
pelvis.  A  complete  rectal  examination  should  help 
clear  up  the  diagnosis. 

B.  Anomalies  in  For.m  axd  Size. — Secondary  alter- 
ations in  the  form  of  kidneys  are  of  course  very  frequent 
and  are  produced  by  numerous  diseases  of  the  kidne_y 
itself,  such  as  cyst,  abscess,  hydronephrosis,  chronic 
nephritis,  new  growths,  and  by  tumors  of  neighboring 
organs,  etc. 

As  examples  of  congenital  alterations  in  form  may  be 
mentioned;  (1)  The  Lobulated  Kidiuy.  On  the  surface 
of  this  organ  there  are  shallow  grooves,  which  mark 
the  boundaries  of  the  various  renculi.  This  is  a  relic  of 
the  foetal  condition,  which  usually  disappears  soon  after 
birth,  but  sometimes  persists.  From  seven  to  twenty 
renculi  are  found  in  the  state  of  permanent  lobulation. 

(2)  Horseshoe  Kidney.  This  type  represents  a  combi- 
nation of  anomalous  form  and  position.  The  fusion  of 
the  two  kidneys  occurs  at  three  points  according  to 
which  this  variety  of  deformity  is  divided  into  tliree 
classes,  (a)  The  most  common'  anomaly  is  where  the 
fusion  takes  place  at  the  lower  ends  of  the  kidneys. 
This  represents  the  pure  type  of  the  horseshoe  kidiiey 
( Ren  Unguiformis,  Renes"  Arcuati ;  Ren  Sohformis). 
The  concavity  looks  inward  and  upward. 

(//)  The  second  form  is  not  so  common.  In  it  the 
union  takes  place  in  the  middle  between  tlie  two  hila. 
There  may  be  only  a  thin  bridge  of  tissue  between  the 
two  kidneys. 

(c)  The  third  fomi  is  the  rarest.  The  fusion  takes  place 
at  the  upper  end. 

In  the  highest  grade  of  this  varict}-,  the  fusion  may  iu- 
volve  almost  the  entire  kidney,  leaving  only  the  lower 
end  free;  at  times  the}"  are  separated  by  only  a  shallow 
depression.  The  fusion  may  be  such  as  to  give  the  kid- 
ney a  sigmoid  or  a  disc  shape. 

These  anomalous  forms  of  kidneys  may  prove  of  sur- 
gical interest  from  the  standpoint  of  diagnosis  and  oper- 
ative treatment.     Landwith  mentions  a  case  in  which 
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this  condition  was  mistaken  for  a  dilatation  of  tiie  ab- 
dominal aorta.  In  anotlicT  case,  as  a  result  of  congestion 
of  the  fused  kidney,  a  compression  Tras  suddenly  exerted 
upon  the  underlying  vessels,  wliich  caused  a  tlirombosis 
of  the  large  veins;  tleatli  resulted  from  a  complete  arrest 
of  the  ciix-ulatiou.  Pi-evious  to  this  time,  although  the 
isthmus  lay  over  the  abdominal  aorta  and  inferior  vena 
•cava,  it  was  raised  with  each  arterial  ptilsation,  thus 
lessening  the  pressure  on  the  vena  cava. 

The  anomalous  form  and  position  of  the  kidneys  may. 
under  certain  circumstances,  be  responsible  for  interfer- 
ence with  the  escape  of  urine,  with  a  fatal  termination. 
Sucli  a  case  hits  been  reported  by  Koster — the  pregnant 
uterus  ]:iressed  upcn  the  displaced  ureter  causing  a  pj-e- 
lonephritis. 

B.  von  Langenbeck  has  seen  children  die  suddenly  ivith 
brain  S3nnptonLS.  probably  lu-aemic,  in  whom  a  horseshoe 
kidney  was  found  at  autopsj-. 

These  kidneys  are  usually  found  in  abnormal  po,sitTons, 
even  in  the  ti'ue  pelvis,  lying  in  the  cavity  of  the  sacrum. 
Sometimes  they  are  on  one  side  and  may  present  nodu- 
lar, irreguliir  masses  in  which  inflammation  and  suppu- 
ration may  occur. 

In  any  case  of  a  single  kidney  the  possibility  of  it  being 
a  fused  Iddney  must  be  considered.  Bachhammer  gives 
the  following"  means  of  tlistinguishing  between  them. 
In  the  single  Iddney  vrith  two  ureters,  they  open  either 
individually,  or  after  fusion,  into  the  same  side  of  the 
bladder.  A  fused  kiihiey  has  two  lu-eters  which  oijen 
into  the  bladder  normally. 

Most  cases  of  crossed  dystopia  occur  in  males.  It  does 
not  predispose  to  disease.  In  si.xty  per  cent,  of  cases  the 
right  kidney  was  displaced.  The  frequency  of  the  an- 
omaly is  vei-y  smalL  Morris  noted  its  occurrence  only 
once  "in  14,318  autopsies  performed  at  different  London 
hospitals.  It  is  due  primarily  to  a  fusion  of  the  two  me- 
tanephric  blasteraata,  the  dystopia  being  a  result  of  this. 
Each  ureter  has  its  own  clientele  of  pyramids. 

(3)  Absence  of  One  Kidney.  We  sometimes  meet  with 
cases  in  whicii  one  Iddney  is  entirely  absent.  These 
must  not  be  confoimded  with  cases  in  which  there  is 
great  congenital  atrophy  of  one  kidijey,  dependent  on 
rudimentary  development  of  renal  vessels. 

AVhen  the  kidney  is  entirely  absent,  the  coiTesponding 
ureter  will  be  invariably  absent.  It  is  a  rare  thing  for 
the  ureter  of  a  solitary  kidney  to  cross  over  to  the  opjTo- 
site  side  before  it  opens  into  the  bladder.  There  is  usually 
no  disturbance  in  the  renal  function.  The  kidney  is 
hypertrophied  and  thus  takes  upon  itself  the  work  of  two 
Iddneys.  Following  a  nep  lirectomy  the  remaining  kidney 
tmdergoes  hypertrophy.  If,  however,  it  should  become 
involved  in  disease,  or  the  ureter  should  be  obstructed  by 
a  calctilns  or  comjiressed  by  a  timior,  very  alanning 
symptoms  supervene.  In  twenty-four  cases  in  whicli 
tiie  cause  of  death  was  given,  in  twelve  it  was  due  to  the 
anomaly;  in  ten  it  was  due  to  the  presence  of  renal  cal- 
■culi  plugging  the  ureter,  in  two  to  pressure  on  the  ureter 
by  cancerous  tumors.  In  operations  upon  the  Iddney 
the  surgeon  should  make  certain  that  his  patient  has 
more  than  one  kidney.  The  fused  kidney  is  most  likely 
to  deceive  the  .surgeon;  it  is  enlarged  and  displaced  an"d 
may  be  mistaken  for  a  new  gi-o\vth.  In  Polk's  case  tlie 
organ  was  removed  under  tlie  belief  that  it  was  a  float- 
ing kidney.  The  patient  lived  eleven  days,  had  com- 
plete anuria,  and  it  was  found  post  mortem  that  the  pa- 
tient's only  kidney  had  been  removed. 

The  cystoscope  has  proved  of  great  value  in  diagnos- 
ing the  presence  of  two  kidneys.  It  could  not,  however, 
exclude  the  fused  kidney,  since  in  this  variety  the  two 
ureters  miglit  open  into  tlie  bladiler  in  a  normal  manner. 

Ballowitz  found  in  two  hundred  and  Jive  cases  of 
absence  of  one  kidney  that  in  fifty-.seven  per  cent,  it  was 
the  left  which  was  lacking. 

(4)  Congenital  alisence  of  both  Iddneys  is  an  extremely 
rare  condition,  occurring  only  with  extreme  defect  of 
■development.  It  is,  of  course,  incompatible  with  contin- 
xied  existence. 

(.5)  In  a  few  exceedingly  rare  cases  of  fused  kidney, 


the  supernumerary  renal  parenchyma  is  not  imited  to  the 
two  kidneys,  so  thiit  the  middle  piece  constitutes  an  in- 
dependent kidney,  which  receives  blooil  from  both  lateral 
parts,  but  also  possesses  in  part  independent  vessels. 

C.  Vabi-vtions  in  Pelves,  Ureters,  aj;d  Blood- 
vessels.— When  only  a  single  kidney  is  present  there 
may  be  one  or  two  pelves  and  one  or  two  ureters.  These 
may  open  separately  or  they  may  ftLse  and  have  but  a 
single  opening.  It  is  a  rare  thing  for  the  ureter  of  a  soli- 
tary kidney  to  cross  over  to  the  opposite  side  before  it 
opens  into  the  bladder.  In  the  different  varieties  of  fused 
kidneys,  the  veins  and  aiteries  are  usually  abnormal,  both 
in  number  and  in  position.  Brimches  frequently  pass  to 
the  kidnej's  from  one  or  both  of  the  common  iliac  arteries. 
The  hila  occur  on  the  anterior  siurface  in  the  majority  of 
cases,  consequently  the  ureter's  pass  in  front  of  the  kid- 
neys. In  thedifCerent  varieties  of  congenitally  disloc-ated 
kidneys  the  renal  and  neighboring  vessels  have  anomalous 
origins,  tlieir  niunber  is  usually  increased,  and  they  are 
shorter  than  normal.  The  ureters  are  also  shortened  and 
run  an  anomalous  course.  As  an  illustration  of  an  un- 
usual abnormality  may  be  mentioned  the  persistence  of 
]\Iuller's  duct. 

JIoniMe  Kidney. — The  floating  or  movable  kidne}',  both 
congenital  and  acquired,  is  extremely  common,  espe- 
cially in  women.  lii  a  large  percentage  of  the  cases  the 
right  kidney  is  dislocated.  Both  kidneys  are  dislocated 
a  Uttle  more  frequently  than  the  left  alone.  In  the  vast 
rmijority  of  cases  it  is  simply  part  and  parcel  of  a  much 
more  extensive  set  of  displacements  involving  most  of  the 
abdominal  viscera,  stomach,  intestines,  spleen,  liver  and 
genital  organs — so-called  Glenard's  disease,  in  which 
the  9_>Tuptom  complex  is  that  of  neurasthenia  combined 
with  digestive  disturbances.  It  is  highly  importimt  for 
the  clinician  to  keep  this  in  mind  when  considering  the 
question  of  oiieratiou.  Before  performing  nephrorrha- 
pliy  he  must  be  altsolutely  certain  that  the  symptoms 
come  chiefly  from  the  dislocation  of  the  kidney.  There 
is  usually  a  symptom  complex,  due  to  involvement  of 
most  of  the  abdominal  viscera.  An  attempt  to  correct 
vne  of  many  displacements /»/(,(/  liave  absolutely  no  effect 
toward  con'ccting  the  sjTnptoms  of  the  patient.  In  rare 
cases  the  kidnej'  may  alone  be  dislocated,  or  it  may  alone 
be  the  cause  of  the  symptoms.  In  such  cases  operative 
interference  may  entirely  relieve  the  patient.  Tliis  con- 
dition is  extremely  common,  occurring  especially  in  slen- 
der, poorly  nourished,  emaciated  women.  In  many  cases 
it  is  congenital,  these  jjatients  having  always  been  poorly 
nourished  and  having  always  possessed  long,  lax  peri- 
toneal attachments.  It  was  formerly  thought  to  be  due 
chiefly  to  frequent  child-ljearing,  and  the  resulting  lax 
abdominal  wall,  with  diminished  intra-abdominal  press- 
ure. We  now  know  that  it  is  frequently  found  in  young 
women  who  have  never  borne  children.  Rarely  it  occttrs 
as  a  result  of  trauma  and  heavy  lifting.  It  frequently 
comes  on  after  prolonged  wasting  illnesses,  such  as  thie 
acute  fevers  and  dyspepsias,  thus  depending  npon  the 
disappearance  of  fat  from  about  the  kidney.  Conse- 
quently there  is  a  medical  side  to  the  question.  The 
patient  should  be  brought  up  to  a  normal  state  of  nutri- 
tion if  possible.  Tlie  musculature,  especially  that  of  the 
abdominal  wall,  should  be  developed.  If  necessary,  in 
the  severer  grades  special  abdominal  supporters  may  be 
used,  in  which  the  pressure  is  exerted  from  below  up- 
wartL  The  degree  of  movability  is  varied.  In  many 
apparently  normal  women  the  lower  border  of  the  kid- 
ney, especially  of  the  right,  can  be  felt.  This  is  termed 
the  palpable  kidney.  The  next  degree  is  the  motuble  kiel- 
ney.  On  deep  breathing  the  organ  is  forced  down  be- 
tween the  palpating  hands,  but  returns  during  e.xpiratioiL 
The  next  degree  is  the  flu<din<i  kidney.  It  is  extremely 
movable,  can  be  pushed  into  different  parts  of  the 
abdomen,  and  is  very  little  intluenced  by  breathing.  It 
assumes  different  positions  with  varied  positions  of  the 
patient,  may  even  reach  the  true  pelvis,  or  the  opposite 
side  of  the  abdomen.  Such  a  kidney  as  this  is  nearly 
always  associated  with  a  marked  splanchnoptosis.  If 
the  symptoms  of  Dietl's  crisis  (i.e.,  paroxysmal  attacks 
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of  renal  paiu)  and  hj-dronephrosis  are  present,  and  pre- 
dominate over  the  general  symptoms  of  splanchnoptosis, 
the  kidney  should  be  stitched  into  place.  Dietl  thouL'lit 
these  symptoms  were  due  to  strangulation  of  the  kid- 
neys, or  to  twists  or  kinks  in  the  renal  vessels  dtie  to  the 
extreme  mobility.  The  association  of  floating  kidney 
witli  dilated  stomach  lias  been  emphasized  by  many 
authors.  The  combination  of  gastroptosis  and  nephrop- 
tosis is  very  raticU  more  common,  but  they  are  both 
parts  of  the  same  pathological  condition.  It  cannot  be 
said  positively  that  nei)hroptosis  bears  a  caustil  relation 
to  dilatation  of  the  stomach.  Jumes  Rae  ArndU. 

KIDNEYS.    DISEASES    OF:  AMYLOID    DISEASE.— 

iSyniPuym:  Lartlaceuus  or  waxy  kidney.) 

History. — Tlie  names  of  Rokitansky,  ileckel,  and  Vir- 
chow  are  intimately  associated  with  the  earlj-  history  of 
this  degeneration.  In  1842  Rokitansky  described  the 
gross  pathology  of  the  lardaceous  kidney,  and  spoke  of 
it  as  a  separate  fonn  of  Bright's  disease.  Before  this 
time  it  was  considered  a  simple  form  of  Bright's. 
Later,  3[eckel  emphasized  its  various  etiological  factors. 
He  established  the  iodine  and  sulphuric-acid  reaction, 
but  thought  the  substance  was  identical  with  cholesterin. 
Virehow  pointed  out  the  errors  in  Meckel's  demon- 
stration. He  believed  that  this  substance  belonged  to  the 
•cellulose  group,  because  of  its  reactions  with  iodine, 
and  gave  to  it  the  name  ani3'loid,  which  has  clung  to  it 
ever  since,  notwithstanding  the  fact  that  it  was  .soon 
proved  that  the  substance  was  of  an  albuminoid  rather 
than  a  starchy  nature. 

Etiologv. — It  was  carl}-  recognized  that  this  degener- 
ation was  secondary  to  the  various  cachexias.  Prolonged 
suppurative  processes,  especially  of  bones,  are  the  most 
frequent  causes  of  amyloid  degeneration.  As  illustra- 
tions of  other  causes  in  this  class  may  be  mentioned  :  em- 
pyema, bronchiectasis,  pyelitis,  psoas  abscess,  etc.  There 
seems  to  be  a  peculiar  etiological  connection  between 
chronic  ulcers  of  the  feet  and  amyloid  degeneration. 
Syphilis  and  clironic  pulmonary  tuberculosis  are  fairly 
common  causes.  Rarely  cases  have  been  foimd  follow- 
ing carcinoma.  As  one  would  expect  from  its  varied 
etiolog\-,  this  degenerative  process  attacks  many  tissues. 
It  may,  however,  localize  itself  more  in  one  organ  than 
in  another.  We  then  speak  of  amyloid  disease  of  the 
li\er,  spleen,  or  kiilnei/s.  etc. 

MoKBiD  Ak.vtomv. — The  gross  appearance  of  the  kid- 
neys depends  upon  the  extent  of  the  degeneration  and 
the  variety  of  the  associated  nephritis.  In  the  early 
stage,  when  the  vascular  loops  of  onlj-  a  portion  of  the 
JIalpighian  corpuscles  are  aflected,  the  kidney  may  ap- 
pear apparently  normal.  But  as  soon  as  the  degener- 
ation is  at  all  extensive  the  kidnc}'  enlarges.  The 
change  is  seen  especially  in  the  cortex,  which,  with  its 
light  3'ellow  color,  contrasts  strongh'  with  the  red  pyra- 
mids. When  of  long  standing  it  hits  a  homogeneous  ap- 
pearance. The  enlarged  ilaliiighiau  tufts  appear,  in  the 
words  of  Meckel,  like  sparkling  dew  drops.  If  the 
pyramids  become  extensively  involved,  they  are  pale. 
The  capsule  strips  off  easily.  Tlie  microscopical  stud}" 
is  greatly  facilitated  by  the  peculiar  reaction  which 
amyloid  tissue  shows  to  iodine.  A  watery  solution  of 
iodine,  tincture  of  iodine,  or  Lugol's.solution  (pure  iodine 
0.5  gm.,  potassium  iodide  5  gm.,  and  waterSOO  c.c.)  may 
be  used.  If  the  degeneration  is  well  advanced,  the  iodine 
solution  may  be  poured  over  the  cut  section  and  the 
amyloid  tissue,  by  virtue  of  the  color  reaction,  recog- 
nized with  the  unaided  eye.  For  more  accurate  micro- 
scopical work,  fine  sections  from  the  fresh  preparation, 
thoroughly  washed  with  distilled  water,  are  placed  in 
one  of  the  diluted  solutions  of  ioduie.  The  amyloid  tis- 
sue strikes  an  iodine  color  (mahogany  or  ruby  red) 
wluch  appears  to  be  due  to  a  special  affinity  which  this 
tissue  has  for  iodine — a  sort  of  absorbing  process.  The 
addition  of  sulphuric  acid  changes  this  color  to  a  black. 
This  was  formerly  supposed  to  be  blue,  and  to  indicate 
the  presence  of  starch.  We  now  know  that  the  acid  acts 
upon  the  reagent  and  not  tipou  the  tissue.  The  amyloid 
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change  is  intertubular  and  almost  entirely  vascular. 
The  Malpighian  vessels  first  sliow  the  characteristic  re- 
action, the  capsule  remaining  unatt'ected  to  the  last. 
The  straight  vessels  of  the  cones  are  next  attacked.  The 
interstitial  tissue  apart  from  the  blood-vessels  is  usually 
unaffected.  The  epithelium  does  not  participate  in  this 
change.  The  iodine  reaction  has  been  noted  by  Dickiu- 
.son  in  casts  within  the  tubes. 

SvMrxoMs  AXD  Signs. — There  are  no  pathognomonic 
.signs  of  this  condition.  Osier  states  that  it  is  simply  an 
event  in  the  process  of  chronic  Bright's  disease,  more 
commonly  of  the  parenchymatous  varietj'.  The  pres- 
ence of  albumin  in  the  urine,  and  of  (edema  or  diarrhoea, 
is  very  suggestive,  especially  if  combined  with  the  pres- 
ence or  a  history  of  prolonged  suppuration,  syphilis,  or 
tuberculosis.  These  patients  are  usually  pale,  emaciated, 
and  cachectic.  This  degeneration  may  occasionally  be 
found  in  well-nourished  syphilitics.  They  are  almost  al- 
ways anaemic,  however.  The  detection  of  an  enlarged 
liver  or  spleen  not  otherwise  explained  is  extremely  sug- 
gestive. Diarrhcca  is  a  frequent  and  important  symp- 
tom, and  in  some  instances  is  due  to  involvement  of  the 
intestine  by  the  lardaceous  process.  If  persistent,  it  has 
much  to  do  with  the  fatal  issue.  Dropsy,  according  to 
some  authorities,  is  a  fairly  common  sign,  but  is  fre- 
quently absent.  The  variety  of  nephritis,  associated 
with  the  amyloid  degeneration,  must  of  necessity  alter 
the  signs.  Dickinson  states  that  apoplexy  and  albumi- 
nuric retinal  changes  are  uncommon  in  amyloid  disease, 
because  of  the  absence  of  increased  arterial  tension  and 
cardiac  hypertrophy. 

The  urine  shows  important  changes,  but  from  these 
alone  a  diagnosis  of  this  degeneration  cannot  be  positively 
made.  The  cjuantity  is  usuall,y  increased,  varj'iug  ac- 
cording to  Stewart  from  1,080  to  6,000  c.c.  in  the  twenty- 
four  Injurs.  It  is  pale,  clear,  and  of  low  sjiecific  gravity, 
— from  1.006  to  1.017.  Albumin  is  usually  present  and 
often  abundant.  The  sediment  as  a  rule  is  scanty. 
Hyaline,  granular,  or  fatty  casts  may  be  found.  The 
amyloitl  reaction  has  been  noted  in  the  casts,  but  is  rare. 
Intercurrent  affections,  such  as  pneumonia,  pleurisy, 
pericarditis,  and  peritonitis,  may  occur,  but  are  not  so 
common  as  in  the  pareuchj-matous  or  interstitial  forms  of 
nephritis. 

■The  duration  of  the  disease  is  extremely  variable,  de- 
jiending  largely  upon  the  associated  nephritis.  It  may 
be  very  acute  or  prolonged  indefinitely,  as  in  certain 
syphilitic  cases.  It  is  difficult  to  tell  at  just  what  time 
in  the  course  of  the  disease  tlie  amyloid  degeneration 
begins. 

Tkeatment. — An  attemj^t  should  be  made  to  remove 
the  causative  disease — suppuration,  syphilis,  etc. — be- 
fore the  development  of  the  amyloid  degeneration.  If  it 
is  too  late  for  this  prophylactic  measure,  the  treatment  is 
that  of  the  associated  nephritis,  together  with  attention  to 
the  causative  disease,  if  still  present.  If  this  is  syphilitic 
in  origin  the  iodides  should  be  administered.  Grainger 
Stewart  claims  to  have  seen  a  case  almost  cured  under 
the  use  of  the  iodide  of  iron.  James  Rae  AfneilL 

KIDNEYS,  DISEASES  OF:  CONGESTION.— Conges- 
tion or  hypera'mia  of  the  kidneys  may  be  arute  or  chronic, 
active  or  passive. 

Aetire  congestion  of  the  kidneys  is  a  condition  of  acute 
or  active  engorgement  of  the  blood-vessels  of  the  kid- 
neys unassociated  with  exudation.  In  most  cases  it  rep- 
resents the  earliest  stage  of  acute  nephritis;  in  other 
cases  it  is  part  and  parcel  of  this  disease;  and  inasmuch 
as  it  is  extremely  rare  for  acute  congestion  of  the  kidneys 
to  exist  without  at  least  a  slight  amount  of  exudation, 
there  can  be  no  sharp  dividing  line  between  sucii  acute 
congestion  and  acute  nephritis.  Indeed,  the  typical  ex- 
amples of  "  acute  congestion  "  of  the  kidneys  encountered 
after  death  are  almost  exclusively  examples  of  acute 
Bright's  disease.  In  the  great  majority  of  cases,  there- 
fore, the  etiological  factors  of  active  congestion  of  the 
kidne3'S  are  the  etiological  factors  of  acute  nephritis  (ride 
infra).    However,  it  is  likely  that  in  some  cases  congestion 
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may  exist  alone — e.g.,  iu  conditions  of  mild  toxaemia,  such 
as  occur  iu  certain  infective  diseases:  in  mild  poisonings 
by  certain  drugs  and  clicniieals,  such  as  cantharides, 
copaiba,  turpentine,  arsenic,  carbolic  acid,  etc. :  after  the 
use  of  certain  stimulating  diuretics;  after  the  administra- 
tion of  ether  for  anesthesia,  etc.  It  has  been  attributed 
also  to  sudden  contraction  of  the  blood-vessels  of  the 
periphery  of  the  body  following  cxjiosure  to  cold,  and  to 
loss  of  vaso-motor  control.  It  probably  occurs  also  in 
conditions  of  increased  functional  activity,  such,  for  in- 
stance, as  occurs  in  one  kidney  after  extirpation  of  its 
fellow,  and  when  one  kidney  has  been  rendered  functiou- 
less  by  the  blocking  of  its  ureter  with  a  calculus,  etc. 
In  acute  congestion  the  kidne}'  is  enlarged,  somewhat 
softened,  and  deep  red  in  color,  or  reddish-brown  and 
mottled:  its  capsule  strips  readily  and  reveals  distended 
and  congested  vessels,  and  on  section  the  organ  drijis 
blood. 

In  general,  symptoms  are  wanting:  at  most,  they  are 
indefinite.  In  cases  with  definite  sj-mptoms  there  is  more 
or  less  disturbance  of  the  renal  epithelium,  and  the  con- 
dition, except  in  that  it  disappears  with  removal  of  the 
cause,  is  scarcely  to  be  distinguished  from  acute  toxic  or 
degenerative  nephritis,  or  the  mildest  grades  of  acute 
diffuse  nephritis  (ndc  infra). 

Passive  coiigtslion  (mechanical  congestion)  of  the  kid- 
neys occurs  most  frequently  in  conditions  of  general  ve- 
nous stasis,  and  less  frequently  iu  cases  of  more  or  less 
obstruction  to  the  return  circulation  from  the  renal 
veins,  such,  for  instance,  as  may  result  from  pressure  on 
the  renal  vein  or  veins  by  a  tumor,  aortic  aneurism,  preg- 
nant uteius,  ascites,  deformities  of  the  vertebra*  (causing 
angulation  of  the  renal  vein),  and  iu  ca.ses  of  thrombosis 
of  the  ascending  vena  cava  and  renal  vein  or  veins.  In 
most  cases  it  is  associated  with  failing  cardiac  compensa- 
tion due  to  valvular  disease  of  the  heart,  fibroid  heart, 
adherent  pericardium,  emphysema,  interstitial  pneumo- 
nitis, chronic  adhesive  pleuritis  and  mediastiuitis,  exten- 
sive tuberculosis  of  the  lungs,  etc.  It  occurs  also  in 
cases  of  cirrhosis  of  the  liver. 

The  kidney  the  seat  of  passive  congestion  (cyanotic  in- 
duration, cardiac  kidney)  is  enlarged  and  much  firmer 
than  normally ;  the  capsule  strips  readily  and  reveals 
distended  veins,  and  usually  a  smooth  surface  that  is 
dark  bluish-red  in  color.  On  section  the  cortex  is  in- 
creased in  thickness,  dark  bluish-red  in  color,  and  often 
distinctly  striated.  The  pj-ramids  usually  are  still  darker 
than  the  cortex,  being  purplish.  After  the  congestion 
has  persisted  for  some  time  the  kidney  may  become 
reduced  iu  size,  the  capsule  maj'  be  slightly  ailherent, 
and  the  surface  slightly  granular  (the  congested  and 
contracted  kidney).  Microscopically,  in  the  early  stages 
there  is  marked  dilatation  of  the  veins  and  capillaries. 
The  parenchyma  may  be  normal,  though  usually,  espe- 
ciall}'  if  the  process  has  lasted  for  some  time,  the  epithe- 
lium reveals  more  or  less  degeneration — parenchymatous 
and  fatty.  In  the  early  stages  the  interstitial  connective 
tissue  reveals  no  noteworthy  changes.  After  the  process 
has  persisted  for  some  time,  however,  with  gradual  de- 
struction of  the  parench)-ma,  the  connective  tissue  be- 
comes hj-perplastic  and  subsequently  contracts.  In 
reality,  the  condition  is  a  dilTuse  nephritis. 

Clinicall}',  passive  congestion  of  the  kidneys  manifests 
itself  by  lessening  in  the  amount  of  urine  (due  to  dimi- 
nution in  the  arterial  pressure  and  consequent  retardation 
of  the  circulation  of  the  blood) — the  daily  amount  in 
some  cases  being  less  than  200  c.c.  Iu  addition,  the 
urine  is  dark  in  color,  turbid,  of  increased  specific  gravity 
(1.028-1.03.')),  and  usually  it  deposits  a  considerable  sedi- 
ment of  uric  acid  and  urates.  It  always  contains  a  small 
amount  of  albumin — the  amount  depending  upon  the 
functional  activity  of  the  heart  and  the  degree  of  associ- 
ated changes  in  the  renal  epithelium,  but  scarcely,  if 
ever,  exceeding  one-tenth  or  one-eighth  bj-  bulk  (after 
the  heat-and-acid  test).  In  uncomplicated  cases  the  sedi- 
ment contains  only  a  few  hyaline  casts,  maybe  no  casts. 
In  many  cases  a  few  epithelial  or  granular  casts,  some 
renal  epithelium,  a  few   leucocytes,   and   erythrocytes 


may  be  encountered ;  but  these  are  referable  to  some 
complication,  such  as  concomitant  nephritis,  congestive 
hemorrhages,  hemorrhagic  infarcts,  etc.  In  uncompli- 
cated passive  congestion  of  the  kidneys  uraemia  is  jiracti- 
cally  unknown. 

The  diagnosis  of  passive  congestion  of  the  kidneys 
usually  is  a  matter  of  comparative  ease.  The  symptoms 
of  the  primary  disorder  are  always  of  much  importance. 
Occurring  then  as  part  of  a  general  venous  congestion 
in  failure  of  the  circulation,  congestion  of  the  kidneys  is 
readily  recognized.  Especial  diagnostic  value  attaches 
to  the  association  of  the  urinary  changes  with  enlarge- 
ment of  the  liver  and  spleen,  dropsy,  and  cyanosis.  The 
cyanosis  and  dropsy  contrast  strongly  with  the  pallor 
and  dropsy  of  Bright's  disease.  Further,  the  amount  of 
urine  voided  daily,  as  well  as  the  amount  of  the  albu- 
minuria, varies  from  day  to  day  with  the  functional  ac- 
tivity of  the  heart.  The  urine  then  furnishes  trustworthy 
evidence  of  the  condition  of  the  venous  circulation — 
whether  it  is  free  or  more  or  less  impeded.  In  some  cases 
with  marked  venous  congestion  dilHculty  may  be  encoun- 
tered in  differentiating  the  condition  from  a  condition 
primarily  renal  and  secondarily  cardiac  {vide  Chronic 
Interstitial  Nephritis). 

The  proiinosi.s  depends  wholly  upon  the  primary  dis- 
order and  upon  whether  the  lesions  of  diffuse  nephritis 
have  developed.  In  uncomplicated  cases  complete  resti- 
tution of  the  kidneys  may  occur. 

The  treatment  is  the  treatment  of  the  primary  disorder. 
In  most  cases  then  it  is  the  treatment  of  failing  cardiac 
compensation — rest,  a  nutritious  and  readily  assimilable 
diet,  cardiac  tonics  and  diuretics,  especially  digitalis, 
strychnine,  caffeine,  alkaline  diiu'etics,  sparteine,  theobro- 
mine, diuretin,  etc.  xiloysins  0.  J.  Kelly. 

KIDNEYS,    DISEASES  OF:    NEOPLASMS. —  Morbid 

growtlis  of  the  kidney  occur  more  frequently  than  is 
generallj-  supposed.  (Miuically,  an_y  enlargement  of  the 
kidney  which  we  detect  by  physical  examination  is 
spoken  of  as  a  tumor;  several  of  these  enlargements  have 
already  been  considered,  nameh',  hydro-  and  pyone]ihi'o- 
sis,  perinephritic  and  nephritic  abscesses,  tuberculous 
enlargements,  etc. 

Other  tumors  are  now  to  be  considered,  and  for  pur- 
poses of  description  the}-  may  be  taken  up  in  one  of  two 
ways,  or  in  a  combined  way ;  I.  As  to  histological  struct- 
ure of  the  swelling,  or,  II.  As  to  position  of  the  growth 
with  reference  to  the  kidney. 

I.  Varieties  as  to  pathological  structure : 

(a)  Benign. 
Adenoma. 
Lipoma. 
Fibroma. 
Angioma. 
Myoma. 

Leukivmic  tumors. 
Villous  papilloma. 

Accessor}'  adrenal  (struma  suprarenalis  of  Grawitz, 

often  malignant). 
Osteoma. 
Enchondroma. 

(b)  Malignant. 
Adenoma. 
Sarcoma. 
Carcinoma. 
Lymphadenoma. 
Accessory  adrenal  (Grawitz). 

("Hydatid. 
Cvsts  \  I^ermoid. 
•'      ■  )  Polycystic  degeneration. 
[  Simple  or  serous  cysts. 
A  pure  pathologico-anatomical  division  can  be  made 
which  has  as  its  basis  the  various  tissues  which  form  the 
foundations  of  the  tumors: 

1.  Those  arising  from  the  preformed  connective  tissue: 
Fibroma  and  li])oma ;  osteoma  and  enchondroma:  angioma 
and  lymphangioma:  sarcoma,  angiosarcoma,  endothe- 
lioma, and  perithelioma  and  their  mixed  forms. 
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2.  Those  arising  from  the  preformed  epitlielium:  Ade- 
noma, cystadeuoma,  carcinoma,  adenocarcinoma. 

3.  Tliose  arising  from  cells  of  a  different  kind  from 
those  in  tl)e  vicinity  of  the  tumor:  Accessor}'  adrenal 
(hypernephi'oma,  rhabdomyoma). 

4.  Those  arising  from  retention  tumors;  Polycystic  de- 
generation, solitary  cysts. 

5.  Those  arising  from  parasitic  cysts:  Hydatids. 
This  division,  however,  is  not  a  practical  surgical  one, 

as  benign  and  malignant  tumors  are  classified  together ; 
consequently  we  will  adhere  to  the  old  useful  division 
into  benign  and  malignant. 

II.  Division  with  reference  to  the  position  of  the 
growth  in  the  kidney  itself: 

(«)  Xew  growths  of  the  parenchyma. 

(*)  New  growths  of  the  calyces  or  pelvis. 

(c)  New  growths  of  the  renal  capsule. 

A.  New  Growths  of  the  Parenchyma  op  the  Kid- 
key. — These  are  overwhelmingly  more  frequent  than 
those  arising  from  the  pelvis  or  capsule  of  the  kidney. 
Out  of  70  cases  of  kidney  tumors  observed  by  Israel  only 
2  arose  from  the  pelvic  mucous  membrane,  while  68  were 
situated  in  the  renal  parenchyma. 

Of  the  relative  frequency  of  the  different  forms,  the 
following  statement  is  quoted  from  Morris'  "  Surgery  " : 
of  lo4  cases  collected  from  various  sources  there  were : 
Sarcomata,  63;  carcinomata,  41;  C3-stic  degeneration,  21 ; 
hydatid  cysts,  11 ;  adenomata,  10;  papillomata,  3;  myxom- 
ata,  2;  lipomata.  2;  dermoid  cyst,  1;  total,  1.54. 

In  1,000  autopsies  at  the  Presbyterian  Hospital,  New 
York,  there  were  found  in  the  kidney:  Leukoemic  tu- 
mors, 1 ;  cystic  kidney,  2 ;  adenoma  of  kidney,  3 ;  cancer 
of  kidney,  7. 

Benign  Tumors  op  the  P.arenciiyma. — These  are 
very  rare,  and  form  scarcely  six  per  cent.  (Morris)  of 
kidney  tumors.  Aldibert,  out  of  .51  collected  cases,  found 
only  3  benign.  They  are  of  more  pathological  interest 
than  surgical  because  thev,  as  a  rule,  reach  only  very 
moderate  size  and  give  few  if  any  .symptoms.  This  is 
particularly  true  of  angioma,  lymphangioma,  osteoma, 
and  enchondroma.  Lipoma,  fibroma,  adenoma,  and  their 
mixed  forms  have  occasionally  reached  large  dimensions 
and  become  the  object  of  surgical  treatment. 

Lipoma. — True  jipomata  are  rare.  They  must  be  dif- 
ferentiated from  lipomata  which  arise  in  the  substance  of, 
or  outside,  the  capsule,  as  well  as  from  tibro-fatty  changes 
seen  as  the  result  of  calculous  inflammation,  p3-elitis,  re- 
tention of  urine,  etc.  Some  of  tlie  so  called  lipnmafa 
have  been  shown  by  Grawitz,  Lubarscli.  and  others  to  be 
small  subcapsular  inclusions  of  aberrant  adrenal  tissue, 
or  of  fatty  tissue  mixed  with  muscular  fibres.  Malig- 
nant growths  may  undergo  fatty  transformations.  LTsu- 
ally  the  tumors  are  of  mixed  forms,  fibro-  and  myxolipo- 
mata,  and  are  often  found  intermingled  with  smooth 
muscle  fibres. 

The  true  lipomata  are  small,  rounded  tumors,  seldom 
larger  than  a  cherry,  sit\iated  usually  immediatelj'  under 
the  capsule  and  not  in  the  region  of  the  hilum  where  fat 
is  normally  present.  They  may  be  single  or  multiple ; 
when  they  are  numerous,  although  each  growth  may  be 
small,  the  volume  of  the  kidney  may  be  much  increased. 
They  take  their  origin  in  most  part  from  included,  scat- 
tered portions  of  the  fatty  capsule,  and  from  the  fatty 
transformation  of  connective  tissue  or  fibroljlastic  cells, 
the  "heteroplastic  lipomata"  (as  Virchow  named  them, 
because  there  is  no  true  fatty  tissue  normally  present  in 
the  renal  parenchyma). 

Fibroma. — True  fibromata  are  very  rare  indeed.  They 
are  foimd  usually  as  small  whitish  nodules  near  the  bases 
of  the  pyramids,  and,  on  a  few  occasions,  a  very  large, 
simple,  fibrous  tumor  has  been  met  with  in  the  kidney. 
Such  tumors  have  been  operated  on  and  reported  by 
Dickinson,  Bristowe.  Bruntzel,  Peaslec,  Wahl  and 
Bardenheuer,  and  others.  Most  of  the  large  tumors 
have  undergone  simple  softening,  resulting  in  extensive 
cystic  transformation;  in  other  instances  they  contain 
muscular  tissue,  or  are  myxofibromata.  Small  fibrous 
tumors  of  the  size  of  a  pea,  or  even  smaller,  are  not  very 


rare  and  are  said  by  Ebstein  and  Virchow  to  be  formed 
in  conuection  with  diffuse  interstitial  nephritis,  many  of 
them  resembling  adenomata. 

Adenoma. — These  are  usually  whitish  or  yellowish 
nodules  of  the  size  of  a  pea,  single  or  multiple,  situated 
in  the  cortex  of  the  kidney;  they  are  usually  encap- 
sulated, although  not  invariably,  and  tiiej-  occur  in  adult 
age.  The,y  are  more  frequentl,y  fuunfl  in  kidne3's  the 
seat  of  interstitial  inflammation,  but  some  regard  these 
little  bodies  as  due  to  glandular  proliferation  ratlier  than 
as  true  new  growths.  Larger  tu  mors  may  occur,  from  the 
size  of  a  cherry  to  that  of  an  orange.  They  mav  be  situ- 
ated just  beneath  the  capsule,  or  buried  in  the  paren- 
ch}'ma;  they  maj'  be  divided  into  distinct  lobules  by 
whitish  bands,  and  surroimded  by  a  distinct  capsule. 
Within  these  there  ma_v  be  hemorrhagic  extravasations, 
or  there  may  be  simple  softenings  and  cystic  formations 
of  large  or  small  size.  These  cj'Stic  forms  of  adenomata 
are  especially  prone  to  develop  papillary  ingrowths  with- 
in them,  either  sessile  or  pedunculated. 

Delafield,  Ricker,  Klebs,  Ziegler,  Thoma,  and  many 
others  emphasize  the  fact  that  adenomata  may  develop 
into  malignant  tumors.  Sabouria  has  divided  these  tu- 
mors into  two  groups  according  as  the  tubules  are  lined 
by  (1)  cuboidal  or  by  (2)  cylindrical  cells.  There  is  also  a 
division  by  Weich.selbaumand  Greenish  into  (1)  papillary 
and  (2)  alveolar  adenomata.  Both  these  classifications, 
however,  seem  unnecessary,  because  we  see  side  by  side 
in  many  of  the  same  tumors  cuboidal  and  cylindrical 
cells,  as  well  as  the  papillary  and  alveolar  forms;  so 
that  the  varieties  under  each  of  these  two  classifications 
represent  no  new  formations  but  are  simply  various 
sta,ges  of  the  same  developmental  proces.ses.  and  are 
closely  related  to  each  other.  The  pathogenesis  of  these 
tumors  is  obscure.  Some  are  undoubtedly  of  accessory 
adrenal  origin,  others  arise  from  remnants  of  the  Wolffian 
body,  others  still  from  isolated  elements  due  to  an  error 
in  development,  etc. 

Angioma. — True  angioma  is  very  rare.  In  structure 
it  is  practically  the  same  as  the  cavernous  angiomata,  or 
erectile  tumors,  of  the  liver  and  parotid.  It  may  or  maj' 
not  be  encapsulated  and  is  usiuilly  of  a  bright  red  color. 
It  varies  in  size  from  a  cherry  pit  to  a  walnut. 

3[yxoma. — Bezold  and  HoUeu  have  each  descrilied  a 
case  of  pure  myxoma.  M3-xomatous  changes  occur  in 
tumors  of  other  kinds,  and  m3'xosarcoma  sometimes  oc- 
curs in  the  kidne3-. 

Osteoma  and  Chondroma. — Roberts  states  that  a  fibrous 
tumor  growing  in  the  kidne}'  ma3'  ossifj',  while  the 
fibrous  capsule  of  the  kidney  ma}'  also  undergo  ossifica- 
tion. Undoubtedly  many  of  the  so-called  bony  growths 
are  in  reality  calcified  inflammatory  products,  such  as  we 
find  in  pyelitis  and  p3'onephrosis  and  in  the  transforma- 
tion of  li3'datid  C3'sts, 

Cartilaginous  growths  are  still  more  rare,  and  it  is  a 
question  whether  they  ever  occur. 

Lcuk;emic  tumors  are  small,  scattered,  roundish 
patches  of  lymphoid  or  leucocyte  cells,  which  follow  the 
course  of  the  capillar}'  vessels;  they  stuff  the  capillaries 
and  transude  into  the  surrounding  tissues  and  give  rise 
to  hemorrhages.  There  is  very  little  .structure,  the  stro- 
ma consisting  of  coagulated  fibrin  and  the  normal  con- 
nective tissue,  the  so-called  growths  being  little  more 
than  collections  of  leucocytes.  These  tumors  at  times 
activel}'  grow,  so  as  to  take  on  a  truly  malignant  char- 
acter. 

H3pernephromas,  which  are  tumors  of  an  entirely 
benign  character,  have  alread}'  been  discussed  in  Vol.  IV. 
C3'sls  are  to  be  considered  farther  on  m  the  present 
article. 

Malignant  Tumors. — These  include  some  forms  of 
adenoma,  carcinoma,  sarcoma  (and  m3'osarcoma  or  rhab- 
domyoma), and  some  forms  of  struma  suprarenalis.  Can- 
cer and  sarcoma  are  more  frequentl3'  secondarv  than  ]iri- 
mary  in  the  kidney,  following  cancer  of  testis,  liver, 
stomach,  pancreas,  uterus,  and  breast.  LTsually  both 
kidneys  are  affected  as  the  result  of  a  secondary  infec- 
tion, while  as  a  primary  disease  only  one  kidney  is  first 
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affecti-il,  althougli  the  second  may  subsequent!}^  become 
diseased  through  metastatic  dc'iiosits. 

lu  3,926  autopsies  at  the  Middlesex  Hospital,  69  cases 
of  maliguaut  disease  of  tlie  kidney  were  found.  Of  these 
54  were  secondary  and  1.5  primary  new  growths,  and  of 
the  latter,  13  were  careinomata  and  3  adenomata  (Morris). 
In  tlie  Zurich  Clinic  of  Dr.  Kriinleiu  iu  the  past  twenty 
years  there  have  been  118  surgically  diseased  kidne\'S  of 
various  liinds.  Among  these  there  were  15  malignant 
tumors,  3  cases  of  cystic  tumors,  and  1  echinococcus 
cy.st.  Out  of  18-1  opei-ations  in  Schede's  clinic,  there 
■were  18  cases  of  malignant  tumors,  i.e.,  8  careinomata, 

5  sarcomata,  9  strimia;,  3  adenomata. 

Formerly  all  malignant  tumors  of  the  kidneys  were 
thought  to  be  cancer.  Extended  observations  have  now 
taught  us  that  this  is  erroneous. 

Schede's  statistics  of  312  cases  of  malignant  tumors  of 
the  kidneys,  taken  from  the  literature,  give  the  follow- 
ing as  to  histological  structure:  1.53  sarcomata,  112  car- 
einomata, 28  strumas  suprarenales,  8  perirenal  sarcomata, 

6  mixed  tumors,  4  malignant  tumors  of  the  kidnej'  pelves, 

1  malignant  degenerated  teratoma. 

Ane. — Von  Bergmann  has  given  two  jieriods  of  life 
which  are  most  predisposed  to  develop  malignant  tumors, 
namel}':  1.  The  earliest  j'ears  of  life,  i.e.,  under  five 
years.  2.  The  period  between  forty  and  fifty  years  and 
tliereafter. 

Schede  has  collected  out  of  the  literature  329  nephrec- 
tomies for  malignant  disease.  Of  these  117  were  found 
in  children  under  fifteen  years  of  age,  and  the  great  ma- 
jority of  these  were  in  the  first  year  of  life.  Out  of  148 
collected  by  Morris  39  occurred  under  five  years  of  age, 

2  between  the  ages  of  five  and  ten ;  6  between  ten  and 
twenty ;  14  between  twenty  and  thirty ;  20  between 
thirty  and  forty ;  30  between  forty  and  fifty ;.  22  between 
fifty  and  sixty ;  11  between  sixty  and  seventy ;  4between 
seventy  and  eighty. 

Israel's  statistics  concern  68  cases — of  these,  61  cases,  or 
89.7  per  cent. ,  occurred  between  the  fiftieth  and  eightieth 
years,  3  occurred  under  ten  years  of  age.  Israel  remarks 
that  it  is  also  of  theoretical  as  well  as  of  piractical  interest 
that  malignant  kidney  tumors  show  a  strict  contrast  to 
kidney  tuberculosis  with  regard  to  the  predisposing  age 
in  life,  as  in  tuberculosis  81  per  cent,  of  all  cases  occur 
between  the  ages  of  thirt}^  and  fifty,  while  in  kidney 
tumors  only  1.4  per  cent,  occurred  in  the  corresponding 
jjeriod  of  life. 

Brodeur  states  that  of  18  cases  of  cancer,  17  occurred 
iu  adults,  1  in  a  child ;  that  of  27  cases  of  sarcoma,  15  oc- 
ouri-ed  in  adults,  10  in  children,  and,  finally,  that  80  per 
cent,  of  sarcomata  in  children  appear  during  the  first  four 
years  of  life. 

Se.r,. — In  Israel's  68  cases,  45  (66. 17  per  cent.)  occurred 
in  men,  and  23  (or  33.83  per  cent.)  in  women. 

Guillet's  statistics  of  99  cases  give  twice  as  gi'eat  a,  fre- 
quency among  men  as  among  women.  According  to 
Israel's  experience,  there  were  twice  as  many  inoperable 
tumors,  on  the  first  examination,  among  women  (11  cases 
or  48  per  cent.)  as  among  men  (9  cases  or  20  per  cent.). 
This  is  explained  b}'  the  fact  that  the  two  symptoms  in 
general  whicli  lead  a  person  with  a  kidney  tumor  to  the 
surgeon  are  (1)  a  tumor,  and  (2)  hasmaturia.  1.  A  growing 
tumor  causes  less  discomfort  in  women,  particularly  those 
who  have  borne  children,  than  in  men,  because  the  former 
have  more  relaxed  abdomens,  and  consequently  a  grow- 
ing tumor  gives  less  discomfort  to  them  than  to  men.  2. 
Then,  as  regards  the  ha;maturia,  it  must  be  remembered 
that  blood  clots  pass  through  a  woman's  urinary  tract 
more  easily  than  through  a  man's,  ^vhile  at  the  same 
time  blood  iu  the  urine  is  often  looked  on  as  a  menstmal 
anomaly.  A  man,  on  the  other  hand,  is  at  once  fright- 
ened by  the  appearance  of  blood  in  the  urine,  and  haema- 
turia  is  ai)t  to  cau.se  a  greater  degree  of  discomfort. 

P.\TH0LOCiY. — Acienamata. — It  was  pointed  out  in  1875 
by  Sturm  that  renal  cancer  may  take  the  fornr  of  adeno- 
ma, con.sisting  of  a  true  proliferatiou  of  convoluted  tu- 
bules, which  ultimately  may  be  transformed  into  cancer. 
Grawitz,  Sudeck,  Sabourin,  and  Oettinger  have  reported 


cases  of  adenoma  of  the  kidney  followed  by  secondary 
deposits  of  like  nature  in  the  lung,  Pilliet,  Sottas,  and 
Albarran  all  agree  that  certain  renal  adenomata  behave 
like  malignant  tumors,  both  in  their  local  and  in  their 
distant  effects,  i.e.,  metastases,  and  that  distinction  be- 
tween adenoma  and  carcinoma  is  sometimes  most  diffi- 
cult; that  it  is  impossible,  either  from  the  microscopical 
or  from  the  macrosct)pical  characters,  to  establish  precise 
limits  between  adenoma  and  epithelioma;  and,  further, 
that  an  adenoma  is  sometimes  only  the  beginning  of  an 
epithelioma.  Adenomata  are  spheroidal  in  shape,  encap- 
sulcd,  often  of  considerable  sire,  forming  a  prominence 
on  the  outer  surface  of  the  kidney  as  large  as  an  orange, 
or  larger.  There  may  be  many  cysts,  and  also  hemor- 
rhages seen  on  section.  The  capsule  is  often  thick  and 
fibrous,  and  sends  processes  across  the  tumor.  The 
stroma  is  fi'equently  very  scanty. 

C'divinomiifii. — Primary  cancer  of  the  kidney  is  more 
common  on  the  right  side  than  on  the  left.  In  Morris' 
collection  of  cases  from  English  literature  (18S4  to  1893) 
it  was  in  the  proportion  of  10  to  6,  and,  in  American 
journals  during  the  same  period,  4  to  3.  Guillet's  cases 
shoAved  a  pro]iortion  of  7  on  the  right  side  to  3  on  the  left. 
It  is  more  frequently  met  with  in  men  than  in  women : 
as  13  to  3  in  the  Engli.sh  cases;  in  the  American,  on  the 
other  hand,  as  2  to  o.  Guillet's  99  cases  show  64  men  to 
35  women.     (TiU^en  fronr  Slorris.) 

Primary  cancer  occurs  in  the  liidney  in  two  foi-ms :  1. 
The  nodular,  with  or  without  a  capsule.  2.  The  dif- 
fused. 

According  to  the  preponderance  of  cell  elements  over 
the  connective  tissue,  or  vice  versa,  we  have  all  varieties 
of  cancer,  from  the  hard  scirrhus  forms  to  the  softest  med- 
ullary cancers. 

The  growth  destroys  a  more  or  less  considerable  part 
of  the  organ,  although  there  is  usually  left  some  portion 
of  the  renal  parenchj-ma.  The  fibrous  capsule  of  the 
kidney  usually  covers  the  surface  of  the  tumor.  On  sec- 
tion there  may  be  a  regular  outlined  edge  to  the  growth, 
frequently  surrounded  by  its  own  capsule;  or,  when  the 
growth  infiltrates  the  tissue,  this  independent  capsule 
will  be  absent,  in  which  case  the  new  growth  may  have 
no  regular  outline.  In  some  cases  there  may  be  two  or 
more  encapsulated  masses  in  the  kidney.  The  cancer  may 
increase  the  volume  of  the  kidney  without  altering  its 
shape,  or  the  kidney  may  be  much  deformed.  The  fibrous 
capsule  may  rupture  at  one  or  more  points.  The  growth 
may  extend  along  the  pelvis  and  ureter.  The  size  of 
the  growths  vaiies  from  that  of  a  nut  to  tumors  larger 
than  an  adult  head.  They  do  not  usually  reach  suck 
large  sizes  as  the  sarcomata.  There  may  be  one  or  more 
cysts  in  the  growths,  witlt  blood  extravasations  or  cal- 
careous deposits  within  them. 

The  nodular  varietj'  forms  the  larger  number  of  can- 
cerous tumors.  The  diffuse  or  infiltrating  form  shows 
its  character  in  its  disposition  to  replace  more  or  less  of 
the  renal  tissue,  spreading  itself  in  such  a  way  that  at  the 
time  when  a  tumor  is  demonstrable  the  cajjsule,  the  jieri- 
renal  tissues,  and  the  lymph  glands  are  infected,  as  well 
as  the  neighboring  structures,  such  as  the  peritoneum, 
aorta,  or  vena  cava.  For  these  reasons  the  diffuse  form 
can  seldom  be  the  object  of  surgical  interference.  whDe, 
on  the  other  hand,  the  nodular  form  is  I  he  one  which  has 
been  the  more  frequent  subject  of  operation,  because  it 
only  very  late  infiltrates  or  breaks  through  the  capsula 
propria,  and  may  reach  a  ver_v  large  size  before  infection 
of  the  lymph  glands  takes  place. 

Sarcomata. — Simple  sarcomata  furnish  few  peculiar- 
ities. There  are  siiindle-celled,  large  and  small  roimd- 
celled  tumors,  which  occur  as  single  or  multiple  growths. 
Occasionally  there  is  a  formation  of  giant  cells.  Mixed 
forms,  as  fibro-,  myxo-,  and  chondrosarcomata  occiu'  as 
elsewhere,  and  the  malignancy  varies  ^xry  much  accord- 
ing to  the  richness  of  the  cells,  as  we  find  iu  some  cases 
liard,  relatively  benign  forms,  while  in  others  we  meet 
with  soft,  medullary,  very  malignant  types.  There  may 
be  hemorrhagic  extravasations  and  cystic  formations. 
Sarcomata  may  infiltrate  the  whole  kidney  without  chang- 
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in.s  its  form.  Usually,  however,  the  sarcoma  forms 
a  tumor  which  develops  at  one  point,  aud  rapidly  de- 
stroys tlie  rest  of  the  organ.  At  its  outset  the  siircoma 
ajipears,  in  certain  cases,  sejiarated  by  a  capsule  from  the 
kidney,  but  often  tliere  is  no  capsule :  and  where  it  exists 
the  capsule  often  bursts  at  some  small  point,  and  tlie  tu- 
mor infiltrates,  tlirough  this  point  of  niptiu-e,  the  kidney 
tissue.  Tlie  sarcomata  may  form  enormoris  tumors  which 
fill  more  than  half  the  abdomen.  They  arelo'bulated  and 
of  uneven  consistency,  being  firm  in  some  places  and  soft 
in  others.  Theyreach  especially  large  size  in  early  child- 
liood.  in  most  cases  proving  fatal  before  the  fifth  year. 
They  usually  rapidly  invade  other  tissues,  both  far  and 
near.  In  a  small  proportion  of  the  cases  sarcomata  in 
children  are  bilateral.  Sarcomata  occur  at  any  period  of 
life.  Melanotic  sarcomata  are  almost  invariably  second- 
ary in  the  kidney. 

Tlie  round-ceiled  vascular  variety  is  soft  and  grows 
rapidly.  It  is  the  most  common  form  of  renal  new 
growth,  constituting  twenty-three  out  of  forty-three 
tumors  in  children  operated  upon  since  1890.  The  spin- 
dle-celled form  is  firm,  much  rarer  than  the  round- 
celled,  of  slower  growth,  and  of  less  marked  malignancy. 
Myxosarcoma  rapidly  attains  a  large  size  without  much 
pain  and  often  without  metastasis.  It  occurred  in  five 
cases  out  of  forty-three  sarcomata  operated  upon  in  chil- 
dren since  1890.  Angiosarcomata  rejiresent  a  class  of 
growths  which  liave  very  lateh'  received  a  great  deal  of 
attention  because  they  owe  tlieir  origin  to  the  cellular  ele- 
ments of  the  blood  and  lympli  vessels,  i.e.,  they  are  en- 
dotheliomata.  We  give  the  views  of  Manasse,  to  whom 
■we  are  indebted  for  an  exhaustive  work  on  this  subject, 
although  there  is  not  unanimity  of  opinion  as  to  these 
growtlis.  He  divides  angiosarcomata  into:  1.  Blood- 
vessel endotheliomata ;  2.  Lymph- vessel  endotheliomata, 
and  3.  Perivascular  sarcomata.     As  to  the  histoliigj-: 

1.  The  Blood-vessel  Endotheliomata.  These  are  not 
neatly  so  frequently  seen  as  the  lymjih-vessel  endothelio- 
mata, and  are  rare.  They  jn'oceed  from  the  capillaries  and 
from  the  small  veins  b\-  fine  sprcnits  which  end  blindly 
and  are  filled  with  blood  to  the  very  end  of  the  vessel, 
which  may  be  drawn  out  iuto  a  fine  point,  represented 
by  an  endothelial  cell.  The  capillaiies  and  veins  are 
much  dilated  and  their  endotlielial  cells  multiply  very 
greatly,  projecting  into  the  luniina  which  maj'  become 
obliterated.  As  the  lumina  become  obliterated,  there  is 
formed  a  tangle  of  strings  made  up  of  double  rows  of  cells 
which  liave  no  order  in  their  relatic»u  to  each  other,  and 
are  without  any  cfmnective  tissue.  Hyaline  degenera- 
tions and  necroses  may  take  place,  f  orniing  great  or  small 
cysts  which  may  have  papillary  projections  from  their 
walls. 

3.  Lymph-vessel  Endotheliomata  are  more  freciuent 
than  the  above,  and  -are  characterized  by  their  clear-cut 
formation.  They  show  a  connective-tissue  stroma, 
through  which  are  dra^NTi  regulaily  branching,  net-like 
strings  of  cells,  which  correspond  to  the  Ij-mph  vessels 
filled  with  tumoT  cells.  Now  and  then  one  finds  t.vi-iical, 
isolated  lymph  vessels  which  are  likewise  filled  with 
grown  epitlielial  cells,  and  which  one  can  easily  recognize 
as  lymph  vessels  by  the  sinus-like  dilatations,  by  their 
valves,  and  by  their  position  with  relation  to  the  arteries. 
The  lymph  spaces  are  also  commoulv  filled  with  tumor 
cells.  The  proof  that  these  growths  are  not  carcinomata 
but  truly  consist  of  proliferated  endotlielium  can  be  con- 
clusively shown  only  by  examining  the  j'ouugest  fonns 
of  the  new  growth.  Here  one  sees  in  a  lymph  vessel  the 
normal  endothelial  coating  gradually  becoming  trans- 
formed into  the  cells  whicli  we  see  in  the  remainder  of 
the  tumor.  The  endothelial  cells  become  continually 
thicker  till  they  finally  liken  themselves  to  epithelial 
cells.  In  carcinoma  one  is  in  the  position  to  demonstrate, 
outside  of  the  epithelial  filling-up  masses  in  the  lymph 
vessels,  the  norrmil  coating  of  epithelial  cells  still  present. 
Such  au  occurrence  of  tumor  cells  and  endothelial  cells 
beside  each  other  is  impossible.  In  the  later  stage  of 
these  endotheliomata  there  may  be  an  alveolar  arrange- 
ment, and  great  and  small  cavities  ma}'  arise,  correspond- 


ing to  lymph  cysts.  From  these  walls  papillary  out- 
growths may  project.  The  dift'erential  diagnosis  from 
cancer  may  be  very  difHcidt — the  net-like  arrangement 
of  cell  strings,  the  facts  that  the  tumor  cells  have  no  simi- 
larity to  the  epitheliiun  of  the  uriniferous  tubules  and 
that  they  do  not  lie  together  in  such  unformed  cell  trabec- 
ulse  as  in  tlie  carcinomata,  will  render  it  possible,  in  most 
cases,  for  the  observer  to  make  the  right  diagnosis. 

3.  Perivascular  Sarcomata,  or  Peritheliomata.  In  these 
also  the  characteristic  arrangement  is  the  net-like  disposi- 
tion of  the  tumor  cells.  The  trabeculse  of  the  net  are 
formed  of  thin-walled,  parth'  blood-containing,  partly 
obliterated  vessels,  which  in  a  very  characteristic  way 
upon  their  outer  side  are  covered  by  a  mantle  of  cells 
which  at  times  consist  of  a  simple  double  row  of  cells,  at 
other  times  of  several  layers.  Tlicse  cells  have  again 
either  the  character  of  .small  eudothelial-like,  spindle- 
shaped  cells,  or  more  that  of  a  cylindrical  or  club  shape. 
Through  the  fact  that  this  vascular  network,  with  its 
cellular  covering,  is  not  embedded  in  a  basement  tissue 
but  makes  up  the  tumor  mass,  there  is  furnished  to  lis  an 
explanation  of  the  decided  spongy  appearance  which  it 
presents.  As  now  the  adventitia  cells  further  prolif- 
erate, the  spaces  below  the  trabeculse  of  the  network 
gradually  become  more  or  less  filled  up.  One  sees  then 
isolated  cells  which  may  retain  the  character  of  the  ad- 
ventitia cells,  or  which  may  Ijccome  changed  to  an  almost 
epithelial-like  character,  giving  to  the  ttimor  an  alve- 
olar, almost  carcinomatous  appearance.  In  older  por- 
tions of  the  tumor  the  picture  is  more  complicated.  In 
place  of  the  delicate  blood-vessels  with  their  cell  man- 
tles, which  formed  the  trabeculse  of  the  network,  we  find 
broad  jirocesses,  of  light-colored,  sometimes  hyaline  con- 
nective rissue,  poor  in  nuclei,  which  in  anj'  case  is  cov- 
ered on  its  otiter  side  by  the  already  describeil  cells; 
while  the  meshes  are  empty,  or  are  partl_y  filled  with 
cells.  Occasionally  we  find  in  the  midst  of  these  con- 
nective-tissue trabeculie  double  rows  of  endothelial-like 
cells,  which  correspond  to  oliliterated  blood-vessels.  Be- 
sides hyaline  degeneration  in  the  tumor,  there  ma}'  occur 
amyloid  degeneration,  and  ricli  amounts  of  glycogen  may 
be  made  out  in  the  tmnors.  The  perivascular  sarcomata 
occur  somerimes  pirre,  often  partly  mixed  with  other 
forms  of  sarcomata. 

Emh-ryonnl  Aden  "sarcoma. — While  the  so-called  hyper- 
nephroniata  (struma  suprarenalis),  which  arise  from  in- 
cluded adrenal  remains  and  consequently  rest  on  anoma- 
lies in  congenital  formation,  develop  first  in  the  later 
years  of  life,  at  the  same  time  there  are  other  forms  of 
tumors  in  the  kidney  which  also  take  their  origin  from 
failures  in  development,  which  are  chai'acterized  by  a 
very  rapid  growth  and  marked  malignancy,  and  which 
are  observed  at  times  not  only  in  the  new-born,  but  also 
in  the  first  four  years  of  life.  They  have  been  described 
partly  as  sarcomata,  partly  as  carcinomata,  partly  as 
rhabdomyosarcomata,  without  coiTesponding  clearly  to 
the  types  of  carcinomata  or  sarcomata.  They  consist  of 
a  proliferation  of  the  elements  of  embryonal  tissue — i.e.. 
there  is  an  increase  of  the  glandular  elements  as  well  as  a 
sarcomatous  proliferation  proceeding  from  the  connective 
tissue.  The  relative  quantities  of  these  two  elements 
are  very  different  in  diflerent  tumors  or  parts  of  the 
same  tumor,  i.e.,  sections  taken  from  one  part  of  a  tumor 
ma}-  show  adenoma  or  carcinoma,  those  from  another  part 
spindle-cell  sarcoma,  and  those  from  still  another  part 
may  be  transition  forms  from  adenomatous  to  sarcomatous 
tissues.  The  greater  part  of  these  tumors  represents  a 
combination  of  epithelial  growth  of  adenomatous  arrange- 
ment  with  varying  degrees  of  development  of  smooth  and 
striated  muscle  fibres  in  the  stroma.  Many  authors  con- 
sider it  unwarranted  to  attempt  a  systematic  division  ac- 
cording as  to  whether  the  one  or  the  other  element  prepon- 
derates. It  seems  better,  instead  of  classifying  the  greater 
part  of  these  malignant  tumors  of  early  childhood  as  car- 
cinoma, adenocarcinoma,  sarcomatous  carcinoma,  ade- 
nosarcoma,  adenochondrosarcoma,  and  myosarcoma,  to 
put  them  into  one  single  group,  and  to  designate  tliein  a,s 
the  embryonal  or  sarcomatous  adenoma  of  the  kidney  re- 
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gion  in  childhood.  Tlie  liiabdomyosarcoma  must  be  reck- 
oned in  this  group,  not  ouly  because  tlie  anomalies  of  em- 
bryonal formation  are  conspicuous,  but  also  because  the 
majority  of  these  tumors  contain  epithelial  elements  in 
adenomatous  arrangement. 

They  are  very  different  in  development  from  cancer. 
They  "occvir  in  the  earliest  years  of  life,  grow  at  first 
slowly,  then  later  increase  very  rapidly  to  enormous 
tumors,  and  protluce  general  symptoms  by  the  mechani- 
cal pressure  which  they  exert  upon  neighboring  organs. 
The  infrequency  of  the  direct  contiguous  invasion  of 
neighboring  organs,  and  the  relatively  small  disposition 
to  metastatic  deposits  form  a  sharp  contrast  to  cancer  of 
the  kidney  of  later  years.  These  tumors  fail  totally  to 
show  the  typical  encroachment  upon  the  healthy  neigh- 
boring tissue  which  we  see  in  cancer  cells,  but  the  glandu- 
lar elements  of  these  embryonal,  sarcomatous  adenomata 
show  a  sharp  demarcation  from  the  healthy  kidney  tissue, 
which  is  destroyed  only  by  the  direct  pressure  of  the 
growing  tumor.  In  these  tumors  there  is  not  a  complete 
adult  formation  of  glandular  (adenomatous)  tissue,  but 
epithelial  and  sarcomatous  elements  proliferate  in  a  sim- 
ilar way.  and  the  embryonal  character  of  the  new  growth 
shows  itself  both  in  the  immature  condition  of  the  adeno- 
matous (glandular)  tissue  and  in  the  character  of  the 
stroma  with  its  young  forms  of  the  different  elements  of 
connective  tissue  (in  the  widest  sense  of  this  term). 

The  Huperncphrmna  (Struma  Suprarenalis  Aherraiu). — 
As  this  form  of  renal  tumor  is  very  fully  discussed  in 
Vol.  IV.,  we  do  not  need  to  devote  any  space  to  its  con- 
sideration in  the  present  article.     (See  lly pernephroma.) 

Cysts  of  the  kidney  will  be  spoken  of  farther  on  in  the 
present  article. 

LympJutdenoma  is  a  growth  of  tissue  closely  resem- 
bling in  structure  that  of  the  lymphatic  glands.  This 
overgrowth  of  lymph-adenomatous  tissue  occasionally 
occurs  in  organs  such  as  the  kidney,  liver,  testis,  and  skin, 
wherein  traces  only  of  such  tissue  are  to  be  found  nor- 
mally, as  well  as  in  the  lymphatic  glands  themselves.  It 
occurs  in  the  kidney  in  association  with  the  same  affec- 
tion in  other  organs.  The  primary  seat  of  the  disease  is 
in  many  cases  impossible  to  distinguish. 

The  Pfopagation  of  the  Tumors. — This  may  happen  in 
live  different  ways: 

1.  By  direct  contiguous  infection  of  its  neighborhood 
after  perforation  of  the  capsule. 

2.  By  infection  along  the  lymph  channels  (and  glands) 
accompanying  the  blood-vessels  (particularly  in  the  case 
of  carcinomata).  The  enlarged  lymph  glands  along  the 
renal  vein  may  compress  this  and  produce  obstruction  in 
the  veins  of  the  abdomen,  thigh,  and  scrotum. 

3.  By  the  tumor  directly  growing  into  the  renal  vein, 
and  even  into  the  vena  cava  (observed  particularly  in 
hypernephroma  and  angiosarcoma). 

4.  By  metastatic  deposits  in  distant  parts  of  the  body, 
transjiorted  by  way  of  the  blood  stream  (in  the  case  of 
sarcomata  particularl}'). 

5.  By  infection  of  the  ureter  and  bladder  through  the 
nrinary  stream. 

Unfortunately,  in  most  cases  there  are  few  diagnostic 
points  which  will  help  us  to  ascertain  whether  there  has 
already  taken  place  an  infiltration  beyond  the  kidney  or 
not,  unless  we  except  very  evident  cachexia  and  palpa- 
ble changes  in  other  organs.  Neither  the  duration  of  the 
disease  nor  the  size  of  the  tumor  gives  us  help  in  decid- 
ing ;  for  hyperneiihromata  often  maintain  a  benign  char- 
acter for  many  years  and  then  suddenly  change  to  one  of 
a  malignant  character.  The  same  may  be  said  of  some 
sarcomata.  Schedc  has  twice  removed  very  large  malig- 
nant tumors  of  eight  and  ten  years'  standing,  in  one  of 
which  (a  hypernephroma)  there  was  no  recurrence  at  the 
end  of  the  third  yi-iir,  and  in  the  other  (a  carcinoma) 
there  was  complete  iiealth  at  the  end  of  the  seventh  year. 
Israel  relates  two  eases  of  tumor  of  ten  and  eleven  and 
one-half  years'  standing  which  at  autopsy  showed  no 
metastases  outside  of  the  kidney.  A  symjjtom  of  great 
importance  in  helping  the  surgeon  to  decide  as  to  the  ad- 
visability or  non-advisability  of  attempting  an  extirpa- 


tion is  the  movability  of  the  tumor,  since  a  freely  mov- 
able tumor  is  naturall)'  the  most  favorable  for  operation. 
Extension  of  the  disease  may  not,  however,  always  lead 
to  immobility  of  the  kidnej' ;  nor  does  the  extension  of 
the  disease  through  the  capsule  always  lead  to  circum- 
scribed nodules  which  can  be  differentiated  by  palpation 
from  the  kidney  tumor  itself;  infected  lymph  glands  are 
not  commonly  detected,  nor  does  the  thrombosis  of  the 
great  veins  always  make  itself  evident  by  perceptible 
obstructive  appearances  in  the  epigastric,  spermatic,  or 
crural  veins,  nor  are  initial  metastases  appreciable. 

Of  practical  diagnostic  import  is  an  inquiry  into  what 
portion  of  the  kidney  is  that  in  which  the  first  develop- 
ment of  the  tumor  most  frequently  takes  place,  because 
upon  this  topographical  relation  depends  their  early  pal- 
pabilitj',  and  consequently  the  probable  result  of  an  oper- 
ative procedure.  Israel  gives  the  following  figures  on 
this  point  as  regards  his  cases:  Among  38  kidney  tumors, 
12  times  the  upper  half,  15  times  the  lower  half,  11  times 
the  middle  segment  was  involved.  Tlius  in  about  70  per 
cent,  of  the  tumors,  the  lower  and  middle  zones  were  in- 
volved— i.e.,  portions  of  the  kidney  which  are  accessible 
to  palpation.  On  the  otlier  hand,  30  per  cent,  of  the 
tumors  developed  in  Iho  iqiper  p<jle — a  locality  in  which 
they  are  not  palpatile  \inless  the  kidney  prolapses.  In  ad- 
dition, the  topographical  relations  of  the  tumor  to  the  kid- 
ney cross-section  are  of  importance.  Small  prominences 
on  the  posterior  surface,  covered  over  by  the  lowest  ribs 
and  the  thick  back  muscles,  are  much  less  easily  palpa- 
ble than  those  on  the  anterior  surface  and  on  the  convex 
edge.  Israel's  39  cases  gave  the  following  relations: 
Three  cases  failed  to  show  a  decided  prominence  on  the 
kidney  surfaces;  in  17  cases  the  tiunor  showed  an  e((ual 
prominence  in  front  and  behind:  12  showed  the  tumor 
either  exclusively  or  jireponderatingly  upon  the  front 
surface;  6  times  the  prominence  showed  itself  peculiarly 
situated  upon  the  convex  edge;  in  one  single  case  only 
had  the  growth  entirely  developed  ui)on  the  ijosterior 
surface  of  the  kiduej'.  According  to  these  figures  condi- 
tions are  generally  favorable  for  palpation  of  the  tiunoi'S. 

Symptoms. — The  leading  sj'uiptoms  characteristic  of  a 
tumor  of  the  kidney  are:  (1)  hematuria;  (3)  pain;  (3)  tu- 
mor (more  or  less  solid).  Subsidiary  symptoms  are:  (4) 
modifications  in  the  character  of  the  urine ;  (5)  varicocele; 
(6)  metastases;  (7)  general  con.stitutional  s.ymptoras. 

IIiiiiKitiiria. — This  occurs  as  the  first  syuqitom  in  at 
least  fifty  per  cent,  of  all  casesof  malignant  tumor  in  the 
adult  (Jlorris).  Tumors  which  commence  in  the  por- 
tions of  the  kidney  away  from  the  nmcous  membrane  of 
the  papilke,  calj'ces,  or  renal  pelvis  may  cause  a  paljiable 
enlargement  before  producing  hsematuria.  Denaclara, 
in  a  collection  of  409  instances  of  new  growths  of  the 
kidney,  of  which  168  were  patients  of  adult  age,  found 
that  hematuria  was  the  first  symptom  in  68.88  per  cent, 
of  the  adult  cases.  Chevalier  gives  26.6  per  cent,  of  the 
cases  as  having  hematuria  as  the  first  symptom.  Seventy 
per  cent,  of  all  Israel's  cases  showed  ha'maturia  as  the 
first  symptom  which  was  observed  by  either  the  patient 
or  the  physician.  It  must  be  considered  very  fortunate 
for  the  patient,  from  the  standpoint  of  prognosis,  when 
ha'maturia  occurs  early. 

Guillet  says  that  ha'maturia  due  to  renal  tumor  (1)  is 
often  spontaneous;  (2)  is  n<it  infiuenced  by  repose  or  ex- 
ertion; (3)  oeciu's  at  any  period  of  the  disease;  (4)  is  re- 
peated at  variable  intervals ;  (5)  is  usually  profuse ;  (6) 
lasts  for  from  one  to  six  days  and  may  siibside  complete- 
ly, to  reoir  in  a  few  hours:  (7)  is  often  preceded  by  pain. 
The  blood  is  intimately  mixed  with  the  urine,  but  maj' 
be  accompauied  by  clots. 

Almost  all  malignant  tumors  of  the  kidney  present 
h.-ematuria.  In  92.1  per  cent,  of  Israel's  66  cases  it  was 
present. 

The  ha'maturia  comes  on  usually  spontaneously,  with- 
out appreciable  cause,  in  the  majority  of  cases,  although 
a  trauma  may  undoubtedly  produce  it.  It  ma_y  be  pi'e- 
ceded  and  accompanied  by  pain,  and  even  by  colic;  in 
other  cases  it  is  entirely  unexpected,  the  patient,  suddenly 
finding  that  he  is  passing  blood  with  his  iiriue  without 
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any  prcniouitory  or  accompanyiug  symptoms.  It  may 
occur  in  the  night  while  tlie  patient  is  quietly  sleeping. 
It  is  often  abundant,  recurring  at  longer  or  shorter  inter- 
vals, leaving  the  patient  free  in  the  intervals.  It  maj'  in 
some  cases  cause  extreme  ausemia  by  its  continuance. 

Recently  formed,  long  blood  clots  may  be  passed  per 
urethram. 

In  Denaclara's  statistics  of  168  cases  of  adult  kidney 
tumors,  it  appears  that  109  of  them  had  hematuria,  and 
in  all  of  these  except  two  tlieh;ematuria  was  spontaneous 
both  in  its  commencement  and  in  its  cessation.  It  was 
continuous  in  only  seven  cases.  In  children  there  was 
hemorrhage  in  41.3  per  cent,  of  the  malignant  tumors, 
and  in  30.3  per  cent,  of  the  benign  tumors. 

The  question  presents  itself,  What  is  the  cause  of  ha;- 
maturia  in  tumors  of  the  kidney?  It  is  probably  due  to 
congestion,  caused  b}'  the  pressure  of  the  tumor  on  the 
]iarenchyma  in  the  early  stages,  and  to  congestion  or  to 
ulceration  into  the  renal  calyces  or  renal  tubules  in  the 
later  stages.  Malignant  tumors  are  soft  and  vascular,  so 
that  they  readily  break  down,  as  the  frequency  of  inter- 
stitial hemorrhages  testifies. 

Source  of  die  Bleedin;/. — In  any  case  of  ha'maturia  the 
first  question  to  answer  is,  From  what  part  of  the  urinary 
tract  is  the  bleeding  coming?  In  general,  we  may  say 
tliat  hemorrhages  arising  from  the  urethra  usually 
precede  the  act  of  urination,  while  bleedings  from  the 
bladder  either  follow  the  passage  of  clear  urine  or  else 
urine  which  is  slightly  blood-tinged  at  the  beginning  of 
uiination  becomes  progressively  darker  toward  the  end 
of  micturition.  In  bleedings  which  arise  in  the  kidney, 
there  is  no  dilference  in  thecolorof  the  urine  throughout 
the  duration  of  the  micturition,  and,  except  a  clot  be 
passed,  blood  and  urine  as  voided  are  equally  mi.xed  to- 
gether. Israel,  however,  relates  some  cases  which  are 
exceptions  to  these  rules. 

The  examination  with  the  cystoscope  gives  the  surest 
method  of  determining  from  what  part  of  the  urinary 
tract  the  bleeding  is  coming — i.e.,  whether  the  blood  is 
escaping  from  the  bladder  or  from  the  ureter  or  the  kid- 
ney, since  urethral  bleeding  is  easily  diagnosed.  In  case 
one  finds  the  bladder  healthy,  of  necessit}'  the  bleeding 
must  proceed  from  either  the  kidney  or  the  ureter  of 
one  side.  Often  one  may  see  blood  flowing  out  from  a 
ureteral  opening  into  the  bladder,  and  for  this  reason  a 
period  for  the  cystoscope  examination  should  be  chosen, 
if  possible,  when  the  bleeding  is  going  on.  This  one 
positive  result  may,  however,  lead  to  errors  if  all  other 
points  are  not  carefully  considered.  For  example,  if 
there  be  present,  in  addition  to  the  kidney  tumor,  a  blad- 
der tumor  which  is  either  of  metastatic  origin  (as  in 
three  cases  cited  by  Israel)  or  possibly  with  no  relation  to 
the  kidney  tumor  (as  in  one  of  Israel's  cases),  then  a  cys- 
toscopic  examination,  undertaken  at  the  time  when  the 
kidney  tumor  was  not  bleeding,  might  lead  to  the  over- 
looking of  the  chief  complaint,  if  one  considered  the 
bladder  tumor  to  be  the  single  source  of  the  bleeding.  If 
possible,  ureteral  catheterizations  should  be  performed 
and  the  urines  from  tlie  two  kidneys  separately  examined. 

There  are  also  subjective  symptoms  dependent  upon 
the  bleeding  which  may  give  us  some  information  as  to 
the  possible  origin  of  the  bleeding.  Temporary  obstruc- 
tion of  the  ureter  or  stretching  of  the  kidney  pelvis  may 
be  produced  bj'  the  sudden  pouring  out  of  the  blood,  and 
these  may  cause  either  colic-like  pains,  or  else  a  feeling 
of  disagreeable  pressure  in  the  kidney  region.  Israel 
sayskhat  50.7  per  cent,  of  his  cases  gave  subjective  sen- 
sations from  which  the  renal  origin  of  the  bleeding  could 
be  diagno.sticated,  while  the  diseased  side  could  be  ascer- 
tained in  the  same  way  in  4o.6  per  cent. 

Examination  of  tlie  Urine. — In  addition  to  the  hema- 
turia appreciable  by  the  naked  eye,  there  arc  also  as  a 
rule,  in  the  urine  which  macroscopically  appears  to  be 
clear,  blood  elements,  as  well  as  other  pathological  prod- 
ucts, that  may  be  seen  by  the  aid  of  the  microscope. 
Eighty  jier  cent,  of  all  Israel's  cases  showed  this. 
There  are  red  and  white  cells,  sometimes  single  large 
fatty-degenerated    cells,    which    may    be    tumor    cells. 


generally  a  trace  of  albumin,  and  a  few  casts,  as  well  as 
peculiar  epithelial  cells.  Very  rarely  there  may  be  passed 
pieces  of  tissue  which  may  be  recognized  as  coming 
from  a  tumor.  Most  of  the  urinary  contents,  however, 
are  those  which  occur  in  several  kidney  affections,  e.^., 
stone,  tuberculosis,  chronic  or  hemorrhagic  nephritis,  etc. 

Kidney  bleedings  awaken  a  strong  suspicion  that  their 
cause  is  a  tumor  if  the}'  occur  suddenly,  witliout  recogni- 
zable cau.se,  in  full  strength,  and  at  the  next  micturition 
have  disappeared,  or  if,  after  long-continued  duration, 
they  suddenly  cease,  or  if  they  are  so  profuse  that  they 
lead  to  coagulation  in  the  ureter  or  the  bladder.  It  the 
urine  passed  at  each  separate  micturition  be  caught  in 
separate  glasses  and  placed  beside  each  other,  according 
to  the  order  of  their  passage,  and  then  compared,  we  may. 
with  very  great  probability  make  a  diagnosis  of  kidney 
tumor  if  we  find,  without  any  regularity  in  their  relation 
to  each  other,  a  dark  red  glass  immediately  next  to  one 
that  is  entirely  normal  in  appearance,  and  ne.xt  to  the 
latter  a  third  glass  containing  clear  urine,  with  bloody, 
worm-like  clots  at  the  bottom. 

Tiintor. — The  demonstration  of  the  presence  of  a  tumor 
by  means  of  palpation  constitutes  the  most  important 
point  in  the  diagnosis  of  a  new  growth  of  the  kidney. 
In  very  many  cases,  however,  the  very  early  recognition, 
unfortunately,  is  not  possible,  either  by  the  patient  or  by 
his  doctor.  It  will  depend  in  many  cases,  as  we  have 
already  mentioned,  in  what  part  of  the  kidney  the  tniuor 
develops.  For  example,  tumors  on  the  back  surface  of 
the  kidney  and  in  its  upper  half  will  be  undiscoverable 
for  a  long  time  by  ]ialpation  on  account  of  their  being 
covered  up  by  the  deep  back  muscles  and  by  the  ribs. 
An  enlarged  liver  may  also  render  palpation  difficult. 

Method  of  Palpation. — Bimanual  palpation,  with  the 
patient  lying  on  his  back  and  with  thighs  flexed,  may  be 
used.  Should  this  not  be  satisfactory,  Israel's  half-side 
position  is  more  apt  to  give  definite  information.  In  this 
the  patient  lies  on  the  healthy  side  half-way  between  full- 
side  position  and  back  position.  In  this  posture  the  lower 
pole  sinks  somewhat  downward,  and  the  intestines  also 
fall  over  toward  the  healthy  side,  which  relaxes  the  ab- 
dominal walls  and  permits  a  deeper  pushing  in  of  the 
finger  tips  between  the  ribs  and  the  front  surface  of  tlie 
kidneys.  This  position,  according  to  Israel,  allows 
smaller  tumors  to  be  felt  than  is  possible  iu  any  other 
position.  The  same  author  also  recommends  the  follow- 
ing method:  The  examiner  at  the  moment  when  inspir- 
ation changes  to  expiration,  during  the  relaxation  of  the 
abdominal  walls,  gently  presses  the  tips  of  the  middle 
and  index  fingers  of  the  hand  Ij'ing  on  the  front  of  the 
abdomen  in  under  the  edge  of  the  ribs,  while  the  hand 
behind  exerts  at  the  same  time  forward  pressure  upon  the 
lumbar  region,  immediate!}'  under  the  edge  of  the  last  rib. 
AVith  each  successive  expiration  one  should  pivss  in  a 
little  deeper,  which  prevents  the  kidney,  which  has  de- 
scended with  the  inspiration,  from  receding  back  during 
the  expiration,  and  thus  the  kidney  becomes  more  acces- 
sible to  palpation.  Out  of  Israel's  68  cases,  there  were 
62  in  which  the  existence  of  a  tumor  of  the  kidney  was 
demonstrated  by  means  of  palpation. 

The  chief  points  about  tumors  of  the  kidney  in  general 
are :  The  large  intestine  is  iu  front  of  the  tumor;  the  as- 
cending colon  is  in  front  of  and  toward  the  inner  side  of 
the  tumor,  while  on  the  left  side  the  descending  colon  is 
in  front  of  and  inclines  toward  the  outer  side  of  the  kid- 
ney below.  Sometimes  coils  of  small  intestine  may  over- 
lie a  tumor  of  cither  the  right  or  the  left  kidney.  The 
bowel  is  never  thus  placed  in  front  of  a  splenic  tumor, 
and  very  rarely  in  front  of  one  of  the  liver.  Kenal 
tumors  do  not  project  backward  to  any  marked  extent; 
they  expand  in  front.  Abscess  and  other  lesions  which 
may  simulate  renal  tumors  often  cause  considerable  pos- 
terior projection.  In  tumors  of  the  kidney  the  natural 
contour  is  usually  retained  throughout  the  larger  part 
of  this  organ;  i.e.,  it  generally  presents  no  sharp  edges. 
This  absence  of  any  sharp  edges  marks  off  renal  from 
many  hepatic  and  splenic  enlargements.  Of  coiu-se.  there 
are  often  sharp  knobs  and  projections  on  the  kidney  sur- 
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face,  but  the  whole  kidney  does  not  lose  its  rounded  out- 
line. 

The  most  frequent  and  most  characteristic  result  of 
palpation  is  to  liud,  on  the  surface  of  the  kidney,  promi- 
nences which  are  irregularly  spherical,  hard,  non-fluctu- 
ating, of  unequal  size.  Much  less  frequently  there  is  a 
Tuiifoim  enlargement  of  the  kidney  with  smooth  surface. 
In  00  of  Israel's  cases,  wiiicli  had  tumors  of  the  paren- 
chyma, 41  had  inequalities  of  the  surface,  while  only  5 
liad  an  even  surface,  there  being  16  eases  of  which  the 
records  furnished  no  evidence  as  to  the  character  of  the 
surface  as  elicited  by  palpation. 

Pain. — Morris  gives  pain  as  the  first  symptom  in  thirty- 
five  per  cent,  of  tlie  adult  cases.  "We  have  seen  that  typical 
attacks  of  colic  and  pressure  sensations  in  the  loin  may 
be  present,  due  to  hemorrhage.  In  addition  there  may 
be  symptoms,  independent  of  the  lut'inaturia,  which  oc- 
cur in  periods  free  from  hemorrhage,  and  which  may  give 
us  a  cle%v  to  the  alfected  side.  Thus,  for  example,  the 
patient  may  complain  of  pain  in  one  or  the  other  side, 
and  no  apparent  external  cause  for  the  pain  may  be  dis- 
coverable. Then  again,  the  abdominal  bands  of  the  cloth- 
ing may  become  tight  and  cause  iineomfortalile  sensa- 
tions. The  same  may  he  produced  b}'  the  drinking  of 
beer,  or  bj-  excessive  bodily  exertion.  Israel  savs  that 
sixty  per  cent,  of  the  patients  give  some  indications,  by 
these  abnormal  sensations,  as  to  the  side  allected.  These 
sensations  may  be  continuous  or  intermittent.  In  more 
infrequent  cases  there  may  be  colicky  attacks.  These 
are  probably  due  to  sudden  increase  in  the  pressure  in 
the  kidney,  which  is  surroimded  by  a  hard,  unyielding 
capsule.  This  increase  in  pressure  is  due  to  acute  con- 
gestion in  vascular  tmnors,  or  to  hemorrhages  within  such 
tumor  masses,  which  are  not  in  communication  with  the 
kidney  pelvis.  Only  about  fifteen  jier  cent,  of  the  cases 
have  this  symptom  of  colicky  attacks,  so  that  it  is  not  at 
all  characteristic. 

Viificficele. — As  a  S3'mptom  this  is  a  rare  occurrence. 
Guyou  first  drew  attention  to  it.  It  has  been  explained 
by  pressure  of  the  timior  ujion  the  si^ermatic  vein  of  the 
alfected  side.  It  may  also  be  due  to  secondaril}'  enlarged 
lympliatic  glands. 

The  (lenertd  symptoms  such  as  loss  of  flesh,  ansmia, 
and  cachexia  may  occur  in  cancer  of  the  kidne.y  as  else- 
where. But  these  symjitoms  may  not  develop  for  a  long 
time.  Pressure  of  the  tumor  may  cause  digestive  disturb- 
ances, constipation,  jaundice,  etc.  In  rare  cases  ca- 
chexia has  been  the  first  symptom  noted. 

Metiiiitiiscs. — The  entire  body  should  be  carefully  ex- 
amined for  their  presence.  IMetastases  in  bony  struct- 
ures are  particularly  frequent,  and  careful  consideration 
should  be  given  to  so-called  rheumatic  pains  and  to  com- 
plaints of  weak  feelings  in  the  legs.  In  rare  cases  this 
latter  symptom  may  be  the  first  thing  to  bring  the  patient 
to  the  physician.     Israel  had  two  such  cases. 

Differential  Diagnosis  (taken  largely  from  Morris).— 
1.  The  ha>maturia  of  renal  calculus  is  brought  on  by  ex- 
ercise or  movement,  and  diminishes  or  ceases  with  rest, 
usually  in  the  course  of  a  few  hours,  to  recur  imder  the 
influence  of  some  vei-y  slight  movement.  There  are  more 
pain  and  tenderness  in  renal  calculus  than  in  a  renal  new 
grow'th.  and  the  hoematuria,  in  the  former  condition,  usu- 
ally follows  an  attack  of  colic. 

2.  It  may  be  impossible  to  diagnose  the  hoematuria  of 
tuberculous  kidne}'  unless  we  find  the  tubercle  bacilli 
in  the  urine  or  some  other  evidence  of  tubercles  else- 
where. In  renal  tulierculosis,  there  is  usualh'  pyuria, 
and  in  the  interval  between  the  attacks  of  luematuria 
the  urine  is  turbid.  There  may  be  a  slight  febrile  rise 
each  day.  If  with  ha^maturia,  without  jiyuria,  there 
is  a  renal  tumor,  tubercle  is  improbable,  "and  cancer 
most  likely  exists. 

3.  The  h»mat>iriaof  chronic  nephritis— abundant,  one- 
sided renal  h.a'maturia — may  contin  ue  lor  days  or  weeks  in 
subacute  and  chronic  nephritis.  In  this  latter,  however, 
there  is  usually  more  albumin  than  the  blood  itself 
would  explain,  and  there  are  also  very  numerous  casts. 
The  diagnosis  is  made  by  the  fact  that  when  the  ha'ma- 
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turia  is  absent,  albumin  and  casts  are  present  just  the 
same. 

4.  Essential  hannaturia  (angioneurotic),  nephralgic 
hfematuria,  ha'mophilia,  the  hemorrhage  from  a  mova- 
ble kidney  (twist  of  the  pedicle),  all  these  must  be  con- 
sidered in  making  a  diagnosis. 

5.  From  polycystic  disease  of  the  kidneys.  In  this  dis- 
ease ha?maturia  is  rare.  In  polycystic  disease  it  is  not 
unusual  to  find  that  both  kidneysare  involved,  while  a 
unilateral  swelling  is  the  rule  in  the  case  of  a  renal  tumor. 
In  polycystic  disease  the  amount  of  urea  lessens  and  is 
associated  with  a  great  increase  in  the  amount  of  water, 
or,  in  some  cases,  with  suppression  of  the  secretion  in 
part  or  entirely. 

6.  A  large  simple  serous  cyst  of  the  kidne_v  is  very  rare, 
but  when  it  occurs  the  diagnosis  is  very  difficult  indeed. 

7.  Fnnu  hydatid  cysts — see  article  on  Kidneys,  Dis- 
eases of:  Ptirasitex. 

8.  From  hydi-onephrosis,  caused  by  a  tumor  of  the 
bladder — villous  papilloma  or  carcinoma.  This  may  be 
accompanied  by  spontaneous,  profuse,  irregularly  inter- 
mittent hfematuria,  having  all  the  characters  of  renal 
tumor.  Bimanual  examination  under  ether  may  detect 
the  tumor  in  (ho  bladder  walls,  and  thecystoscope  should 
also  be  used. 

9.  As  to  the  variety  of  the  new  growth:  In  the  adult 
it  is  almost  impossible  to  diagnose  with  any  degree  of 
certainty  the  nature  of  the  tumor.  Sarcomata  cause  he- 
maturia less  frequently,  secondary  growths  more  slowly. 
It  is  likewise  often  quite  impossible  to  diagnose  malig- 
nant from  benign  renal  tumors,  except  b_y  an  exploratory 
incision.  Even  expert  microscopists  differ  oftentimes- 
about  the  uatiu'e  of  the  same  tumor. 

10.  Tumors  of  the  abdominal  walls  are  rare.  Their 
mobility  during  respiration  is  that  of  the  abdominal 
walls.  They  are  more  superficial  than  renal  tumors  and 
may  be  adherent  to  the  skin. 

11.  Enlargements  of  the  liver.  Hepatic  tumors  rarely 
have  intestine  in  front  of  them,  as  do  renal  tumors. 
There  is  an  absence  of  ballottement  (i.e.,  the  rocking  back 
and  forth  of  the  tumor  when  grasped  by  both  hands). 
Renal  tumors  often  allow  t!ie  fingers  to  be  depressed  be- 
tween the  edge  of  the  costal  cartilages  and  the  upper 
border  of  the  tumor.  These  tumors  develop  compara- 
tively early  an  area  of  dulness  in  the  lumbar  region, 
whereas  tumors  of  the  liver  and  spleen  do  so  only  very 
late,  if  at  all.  A  tongue-shaped,  semi-floating  lobe  of  th& 
liver,  or  a  tumor  developed  in  the  concave  part  of  the 
liver  is  very  likely  to  cause  error  in  diagnosis;  especially 
so  are  hydatids  in  the  left  lobe  of  the  liver. 

13.  From  enlargements  of  the  spleen.  The  enlarged 
spleen  has  no  bowel  in  front  of  it;  it  generally  presents 
a  sharp  or  well-defined  edge,  beneath  which  the  fingers 
can  be  depressed,  and  which  is  often  notched.  There  is 
resonance  between  the  jiosterior  edge  of  an  enlarged 
spleen  and  the  sjiiual  column,  and  the  tumor  can  be  traced 
up  under  the  ribs.  A  splenic  tumor  is  luovable:  a  renal 
tumor  may  be  so,  but  in  many  cases  it  is  fixed  in  the 
loin.  A  splenic  tiunor  will  not  cause  a  varicocele,  a 
renal  tumor  may. 

13.  Tumors  of  the  suprarenal  capsule.  These  are  not 
iisually  of  suflicieut  size  to  form  an  abdominal  tumor; 
but,  when  they  do  so,  it  is  not  eas}',  if  indeed  it  be  jiossiblc, 
to  distinguish  them  from  renal  tiunors,  nor  is  it  of  any 
special  importance  to  make  the  distinction,  since  new 
growths  of  the  adrenal,  when  of  clinical  importance  from 
their  dimensions,  -involve  the  kidney,  and  sometimes  ef- 
face it. 

14.  Ovarian  tumors.  Both  solid  and  cystic  tumors  of 
the  kidney  may  be  mistaken  for  ovarian  tumors.  In  an 
ovarian  tmnor  the  intestines  lie  behind,  and  both  loins 
are  resonant.  The  tumor  grows  from  below  upward  and 
either  drags  up  the  uterus,  or  can  be  felt  as  a  swelling  in 
the  pelvis  by  vaginal  or  rectal  examination.  In  the  ! 
case  of  an  ovarian  tumor  the  svdijective  sensations,  in  the  | 
beginning  at  least,  are  referred  to  the  pelvis. 

15.  Enlargements  of  the  l.ymphatic  glands  in  the  near  ( 
neighborhood  of  the  kidnej-,  when  they  give  rise  to  a 
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swelling,  have  relations  to  the  colon,  very  similar  to  those 
of  a  renal  tumor.  The  independent  enlargement  of  one 
or  more  lumbar  glands  not  forming  part  of  the  tvimor,  as 
■svell  as  the  abruptness  of  the  outline  of  the  swelling,  may 
help  us  in  making  a  diagnosis. 

16.  From  f;fcal  accumulations  in  the  cnecum,  sigmoid 
flexure,  or  colon,  renal  tumors  may  be  diagnosed  b_v  the 
absence  of  intestinal  disturbances,  in  the  latter  condition, 
and  by  the  general  abdominal  pains  and  colic,  and  liy 
the  enlargement  due  to  flatus,  which  characterize  over- 
distention  of  the  bowel. 

17.  F;ecal  abscess,  appendicitis,  will  be  distinguished 
by  the  marked'febrile  disturbance,  the  tenderness,  and  tlie 
lower  position  of  the  swelling,  which  is  in  the  iliac  rather 
than  the  ronal  region  of  the  abdomen. 

18.  Jhdignant  growths  of  the  large  intestine.  Morris 
remarks  tlie  close  resemblance  between  a  malignant 
growth  of  the  ascending  or  descending  colon  and  a  renal 
tumor.  He  has  seen  the  two  diagnoses  confused  in  six 
cases.  Cancer  of  the  large  gut  rarely  has  the  form  of  the 
kidney.  It  should  be  suspected  if,  as  is  very  likely  to  be 
the  case,  it  is  associated  with  diarrhoea,  or  possibly  with 
loose,  blood-stained  movements,  or  with  other  int<'stiual 
symptoms.  The  peristaltic  action  of  the  intestines  may 
sometimes  be  marked,  ilore  or  less  obstruction  may  be 
present.  But  this  also  may  be  caused  by  the  pressure  of 
a  renal  tumor.  An  exploratory  incision  may  be  necessary 
to  determine  the  situation  of  the  growth. 

19.  Tumors  of  the  mesentery  are  more  median,  nearer 
the  navel,  and  the  anterior  parietes,  and  are  more  mov- 
able, especially  in  a  lateral  direction.  They  have  a  zone 
of  resonance  all  around  them,  due  to  their  relation  to  the 
small  intestine. 

20.  Tumors  of  the  pancreas,  whether  cystic  or  cancer- 
ous, are  more  median  in  position,  while  their  chief  mobil- 
ity is  vertical.  They  may  cause  obstruction  of  the  pan- 
creatic and  bile  ducts ;  tliey  fluctuate  and  often  show  a 
variation  in  their  size  from  day  to  day.  The  colon,  in 
pancreatic  cyst,  is  not  in  front  of  the  tumor,  nor  does  the 
cyst  project  down  so  far  into  the  lower  part  of  the  abdo- 
men as  do  renal  tumors. 

Prognosis. — When  once  the  disease  has  set  in,  the 
growth  advances  steadily.  The  usual  causes  of  death 
are  exhaustion,  hemorrhage,  or  uraemia.  Rarer  causes 
are  ulceration  into  the  peritoneum,  or  into  the  lung  with 
secondary  pulmonary  abscess,  or  secondary  new  growths 
develop  in  the  brain,  vertebral  column,  spinal  cord, 
stomach,  or  intestine.  The  duration  of  the  tumor,  between 
the  discovery  of  the  first  symptom  and  the  date  of  death, 
when  no  operation  has  been  performed,  is  from  three  to 
four  years  for  carcinoma,  and  from  five  to  six  years  for 
sarcoma  (Jlorris). 

Tre.^tmext. — Since  death  is  the  inevitable  result  of 
every  malignant  renal  growth  when  left  to  itself,  it  seems 
justifiable  to  adopt  very  radical  measures  for  the  relief 
of  the  condition,  especially  in  view  of  the  fact  that  a  fair 
minority  may  be  cured,  and  notwithstanding  the  fact  that 
death  maj-  be  hastened  liy  operation  in  some  cases.  The 
results  of  operation  will  be  quoted  later. 

In  general,  we  may  sa}- that  nephrectomy  is  the  proper 
treatment  for  renal  growths.  Only  in  a  certain  few 
cases  of  benign  growths  is  a  resection  of  the  tumor  alone 
allowable. 

It  goes  without  saying  that  all  those  cases  are  to  be  ex- 
eluded  from  operation  in  which  the  growth  has  exceeded 
the  territory  of  the  kidney  itself,  i.e.,  has  extended  into 
the  fatty  capsule,  or  in  which  the  growth  has  advanced 
into  the  vena  cava,  or  has  infected  the  lymph  glands. 
The  difticulty,  however,  is  to  recognize  these  conditions 
before  operation.  In  many  cases  it  is  impossible  to  do  so 
and  the  hopelessness  of  the  situation  is  only  ascertained  on 
the  operating  table.  As  the  consideration  of  all  these 
questions,  as  well  as  the  discussion  of  the  proper  method 
of  operating  and  of  the  results  which  maj-  be  expected 
from  operative  treatment,  is  doubtless  i^rovided  for  by 
the  writer  on  the  surgery  of  the  kidney,  the  reader  is  re- 
ferred to  the  article  entitled  Kidnet/s.  'Siirgieal  Affections 
of  the,  for  further  information  on  the  subject. 


Ctsts  of  the  Kidney. — For  cysts  due  to  parasites, 
see  under  heading  Kidneys,  Diseases  of:  Paremtes. 

(«)  Simple  or  serous  cysts  are  not  very  frequent, 
Brackel  having  collected  twenty-one  cases  out  of  the 
whole  literature,  from  the  year  1865  to  1899.  They  are 
observed  only  in  adults  between  the  ages  of  eighteen  and 
sixty-five.  They  are  usuallj-  solitarj'  and  may  gi-ow 
to  large  size.  They  cause  no  symptoms  except  those  due 
to  pressure.  They  arise  in  [the  cortex  and  project  from  its 
surface,  the  remainder  of  the  kidney  being  healthy  and 
functionating  actively.  Their  contents  are  various:  tliin. 
clear,  bloody,  or  colloid.  Women  seem  to  be  more  often 
afl'ected  than  men,  in  the  proportion  of  about  fourteen 
women  to  six  men.  Their  exact  mode  of  origin  is  un- 
certain. The  diagnosis  is  very  difticult,  as  they  may  be 
mistakei\  for  a  number  of  other  kidne_v  conditions. 
Treatment  consists  in  tapping  them  whentliey  become  so 
large  as  to  cause  discomfort.  If  they  refill  they  may  be 
laid  open  and  the  edges  of  the  cyst  stitched  to  those  of 
the  wound.  This  course,  however,  involves  a  greater 
loss  of  time  before  healing  is  completed  than  if  the  plan 
is  adopted  of  totally  removing  the  cyst  and  its  wall,  the 
cavity  of  which  may  then  be  immediately  obliterated  by 
sutures. 

(ft)  General  cystic  degeneration  of  the  adult  kidney.  In 
this  condition  the  whole  kidney  is  converted  into  a  vast 
ntimber  of  conglomerate  cysts  of  varying  size.  There  is 
scared}'  any  portion  of  the  glandular  structure  which  is 
left  vmchanged,  and  the  bulk  of  the  organ  is  very  much 
increased,  while  retaining  its  renal  shajie.  The  cysts  do 
not  communicate  with  each  other  nor  with  the  pelvis  or 
calyces.  They  probably  owe  their  origin  to  expansions 
of  parts  of  the  uriniferous  ttibules  and  atrophy  of  the 
interstitial  tissue.  Small  portions  of  the  renal  tissue  be- 
tween the  cj'sts  may  remain  unchanged.  An  important 
fact  seems  to  be  that  the  disease  is  often  an  hereditary 
one.  It  does  not  usuallj'  develop  before  the  fortieth 
year.  There  are  instances,  however,  in  which  the  disease 
has  been  observed  in  children.  In  these  cases  both 
kidneys  have  usually  been  affected.  Cystic  liver  has 
often  been  observed  as  a  complication,  so  that  this  seems 
almost  like  an  integral  part  of  the  disease. 

Symptoms. — The  clinical  history  is  much  like  that  of 
Bright's  disease.  Israel  divides  the  cases  into  four 
groiips,  as  regards  symptoms : 

1.  A  not  inconsiderable  number  of  cases  have  nra'mia 
as  the  first  symptom  to  call  attention  to  the  kidneys. 

2.  Another  class  has  symptoms  referable  to  the  urinary 
apparatus,  such  as  polyuria,  sometimes  ha^maturia,  per- 
haps slight  vesical  tenesmus,  thirst  and  dryness  of  the 
mouth,  in  a  few  cases  cedema. 

3.  Others  have  pronounced  circulator}'  disturbances, 
such  as  palpitation,  cardiac  dyspna?a,  due  to  hypertrophy 
and  dilatation  of  the  left  ventricle,  or  dizzy  attacks  due 
to  arteriosclerosis. 

4.  A  fourth  class  complains  of  enlargement  of  the  ab- 
domen with  jiressure  symptoms,  anorexia,  vomiting,  ab- 
dominal pains,  etc. 

The  character  of  thenrine  may  also  help  in  making  the 
diagnosis,  as  it  is  like  that  which  is  observed  in  the 
cases  of  granular  or  contracted  kidney.  It  is  pale,  abun- 
dant, of  low  specific  gravit}',  albuminous,  occasionally 
containing  blood  cells  and  coagula,  often  granular  casts. 

By  palpation  in  well-marked  cases  we  finil  that  there 
are  enlargements  of  both  kidneys,  and  that  on  their  sur- 
faces are  different-sized  pr.nninences.  which  are  always 
regtdarly  spherical,  scarcely  elastic,  seldom  fluctuating. 
The  tumors  are  movable  and  have  respiratory  move- 
ments. 

Treatment  h  based  xi])on  the  same  principles  as  those 
which  govern  the  treatment  of  acute  nephritis. 

Paranephritic  cysts  do  not  have  their  origin  in  the  kid- 
neys but  encroach  on  the  kidneys  from  without.  Such 
cases  should  be  treated  by  excision. 

B.  Primary  New  Growths  of  the  Kidxtiy  Pelvis. 
— These  are  not  frequently  observed.  Only  two  out  of 
Israel's  70  cases  of  kidney  tumor  arose  from  the  kiduey 
pelvis.     J.  AlbaiTan  has  lately  published  the  most  tliat  is 
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known  about  them.  These  new  growths  aie  eitlier  of 
epil  helial  character,  or  else  tliey  originate  in  tlie  connec- 
tive tissue.  Tlie  epitliclial  new  growtlis  are  either  pa- 
pilloniata  or  epithelial  carcinomata.  Albarran  found 
■eighteen  of  the  former  and  thirteen  of  the  latter.  The 
papillomata  develop  mostly  at  the  base  of  the  pelvis  and 
project  toward  the  ureter.  They  are  similar  to  those 
which  develop  in  the  bladder,  and  are  usually  mutiple. 
The  epithelial  cancers  naturally  tend  to  intiltrate  the 
kidney  itself.  From  obstruction  of  the  ureter  we  may 
get  hydro-,  pyo-,  or  IhTmatonephrosis.  The  non-epithe- 
lial new  growths  develop  cither  toward  the  outer  surface 
•of  the  kidney  pelvis,  or  else  they  grow  into  its  cavity 
or  into  the  "ureter.  Albarran  found  among  7  cases, 
4  rhabdomyoma,  1  myxoma,  1  angiosarcoma,  and  1  en- 
dothelioma. The  symptoms  of  these  new  growths  are 
not  only  those  of  li;ematuria,  pain,  and  tumor  forma- 
tion, biit  in  addition  a  prominent  s_vmptom  is  that  of 
retention  of  either  blood  or  urine  in  the  renal  pelvis. 
Tumor  cells  may  be  discovered  in  the  urine  obtained 
from  the  ureter  of  the  affected  side  by  iireteral  cathe- 
terization ;  or,  by  the  cystoscope,  tumor  villi  may  possibly 
be  seen  pi-ojecting  out  of  the  ureteral  opening  into  the 
bladder.  Simple  pedunculated  papillomata  should  be 
excised,  while  malignant  tumors  require  a  nephrectomy 
with  removal  of  the  greater  part  of  that  ureter. 

C.  Tii.MOKS  OF  THE  Kidney  Capsule. — Paranephritic 
tumors  are  divided  into  three  groups:  1.  Tumors  of  the 
connective-tissue  type;  2.  Tumors  of  the  adrenal;  3. 
Paranephritic  C3'Sts. 

1.  Tumors  of  the  connective-tissue  type  are  very  vari- 
ous, and  we  may  find  lipoma,  libioma,  myxoma,  sarcoma, 
etc.  A  separate  description  of  these  is  hardly  necessary. 
As  to  their  s)'mptoms  we  may  say  that  they  grow 
insidiously  and  without  pain,  and  the  first  thing  noticed 
is  an  abdominal  swelling.  The  non-malignant  tumors 
are  often  very  movable.  The  sarcomata  tend  to  contract 
very  firm  adhesions.  Only  after  the.y  attain  very  large 
size  do  we  get  pain,  due  to  pressure  upon  the  lumbo-sacral 
nerves.  Changes  in  the  urine  do  not  occur  till  pressure 
takes  place,  and  lia?maturia  is  very  rare.  In  fifteen  per 
cent,  a  history  of  gastro-iutestinal  disturbances  has  been 
noted:  these  disturbances  are  due  to  pressure.  Puncture 
of  the  growth  furnishes  negative  results.  Emaciation 
is  extreme  when  the  tumor  reaches  a  large  size.  Extir- 
pation constitutes  the  only  available  treatment. 

2.  Tumors  of  the  adrenal.  These  are  very  hard  to  dis- 
tinguish from  those  of  the  kidney,  not  only  patholog- 
ically but  clinically.  The  primary  new  growths  of  the 
adrenal,  large  enough  to  cause  an  abdominal  tumor,  are 
rare.  They  ct)nsist  of  three  varieties;  (a)  A  purely 
glandular  proliferation,  (i)  Large  adenoma,  (c)  Malig- 
nant growths,  cancer,  sarcoma. 

sSymptoms. — The  most  frequent  is  marked  loss  of  flesh 
and  strength;  then  next  in  order  come  gastro-intestinal 
disturbances  and  pain  in  various  parts  of  the  body  (Mayo 
Robson  says  particularly  in  "shoulder  tip  ").  The  circu- 
latory system  and  skiu  are  not  usually  involved  as  in 
Addison's  disease.  H;iematuria  is  not  present,  nor  are 
any  urinary  symptoms,  till  the  kidney  itself  becomes  in- 
volved. The  growths  increase  rapidly  and  produce  me- 
tastases early. 

Treatment  consists  in  extirpation,  provided  exploration 
shows  that  an  extension  of  the  disease  has  not  taken 
place. 

3.  Paranephritic  cysts.  The  recorded  cases  are  very 
few,  but  have  been  classified  as  follows;  (1)  Serouscysts; 
(3)  blood  cysts ;  (3)  hydatid  cysts. 

Clarence  Arthur  Mc  Williams. 
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KIDNEYS,  DISEASES  OF:  NEPHRITIS.— (Synonym: 

Brig/it's  Distiif^c.) — Although  Aftius  (died  367  A.D.), 
Avicenna  (980-1036),  and  Van  Ilelmont  (1577-1644)  attrib- 
uted certain  cases  of  dropsy  to  disease  of  the  kidneys,  and 
although  Cotunnius  (1736-^1822),  in  1770,  discovered  that 
the  urine  of  drop.sical  patients  is  coagulable  by  heating, 
our  first  insight  into  the  true  nature  of  the  non-snppu- 
rative  diseases  of  the  kidneys  dates  from  the  memorable 
publications  by  Richard  Bright  (1789-1858),  in  1827  and 
sub.sequently.  It  is  true  that  Wells  (1757-1817),  in  1806, 
Blackall  (1771-1860).  in  1813.  and  Alison  (1790-1859).  in 
1820,  anticipated  .somewhat  the  observations  of  Bi'ight, 
but  the  reports  of  these  writers  were  fragmentary  and 
their  reasoning  was  in  large  part  erroneous.  Bright,  how- 
ever, demonstrated  the  dependence  of  dropsy  an<l  albu- 
minuria upon  disease  of  the  kidneys ;  he  recognized  the 
relationship  of  the  symptoms  to  the  disease,  and  he  de- 
scribed accurately  the  lesions  in  the  kidneys.  Indeed, 
such  were  the  profoundness  of  his  knowledge  and  the  ac- 
curacy of  his  observations  that  many  of  his  statements 
have  withstood  the  searching  inquiries  of  more  recent 
times.  Bi'ight  recognized  that  although  albuminuria 
and  dropsy  are  the  characteristic  symptoms  of  certain 
diseases  of  the  kidneys,  in  some  cases  the  amount  of  al- 
bumin may  be  small  and  the  dropsj'  sliglit  or  altogether 
absent ;  he  described  many  of  the  associated  phenomena, 
such  as  ura?mia  and  the  cardio-vaseular  changes,  and 
many  of  the  complications,  such  as  blindness,  apoplexj', 
inflammation  of  the  serous  membranes,  etc.  Thus  it  ex- 
cites little  wonder  that  the  acute  and  chronic  uon-sup- 
purative  diseases  of  the  kidneys,  usually  but  not  always 
associated  with  albuminuria  and  dropsy,  and  frequently 
attended  by  characteristic  lesions  in  certain  other  organs, 
notably  the  cardio-vaseular  apparatus,  have  come  to  be 
known  as  Bright's  disease. 

The  original  observations  of  Bright  soon  received 
abundant  confirmation  in  diiTerent  parts  of  the  world, 
and  diseases  of  the  kidney  became  the  subject  of  much 
study  and  discussion.  Tlie  most  noteworthy  of  the  early 
contributions  to  the  subject  are  those  by  Christison  (1829), 
Gregory  (1831),  Osborne  (1884),  Rayer  (1839),  and  Roki- 
tansky,  the  last-named  writer  describing  the  amyloid 
kidney  in  1842.  The  earliest  investigations  of  the  mi- 
nute anatomy  of  the  changes  in  the  kidneys  in  ne]3hritis 
were  made  bv  Henle  (1847),  and  subsequently  by  Rein- 
hardt  (18.59),  "Frerichs  (1851),  Johnson  (1852)',  Virchow 
(1852),  Vogel  (1852),  AVilks  (1852),  Traube  (1856),  Dickin- 
son (1860),  Rasenslein  (1860),  and  Grainger  Stewart 
(1868), — Johnson,  in  particular,  directing  attention  to  the 
changes  in  the  blood-vessels.  In  1872,  Gull  and  Sutton, 
studying  anew  the  clianges  in  the  blood-vessels,  described 
their  now  well-known  arterio-capillary  til)rosis  and  em- 
phasized the  importance  of  alterations  in  the  blood  ves- 
sels in  the  production  of  cirrhosis  and  atrophy  of  the 
kidneys.  Later,  Kelsh  (1874),  Bartels  (1876),  Bamberger 
(1879),  Mahomed  (1879),  Aufrecht  (1879),  AVeigert  (1879), 
ami  others  contributed  imjiortant  articles  on  the  subject. 
The  liteiattire  is  now  voluminous.  Among  the  most  im- 
portant contributions  during  the  last  two  decenniums 
are  those  by  Wagner,  Rosenstein,  Stewart,  Saundby, 
Ziegler,  von  Kahlden,  Dickinson,  Delafield,  Tyson,  Coun- 
cilman, Senator,  Tirard.  and  many  others. 

Now,  although  most  writers  are  agreed  as  to  what  con- 
stitutes Bright's  disease,  there  is  no  unanimity  of  opinion 
as  regards  the  classification  of  the  difl'erent  forms  of 
Bright's  disease — the  basis  of  dirt'erent  classifications 
being  etiological,  anatomical,  or  clinical  factors,  or  a 
combination  of  two  or  all  three  of  these  factors.  The 
following  classification  is  believed  to  be  comprehensive, 
to  accord  with  the  anatomical  tindingsand  with  theclini- 
cal  course  of  the  disease,  and,  in  so  far  as  is  possible  and 
desirable  at  the  present  time,  it  takes  cognizance  of  etio- 
logical factors : 
I.  Acute  nephritis. 

{ii)  Aeute  toxic  or  degenerative  nephritis.     (Cloudy 
swelling  or  parenchymatous  degeneration  of  the 
kidney.) 
(b)  Acute    diffuse   nephritis.     (Acute    parenchyma- 


330 


ii 


REFERENCE    HANDBOOK   OF  THE   MEDICAL  SCIENCES, 


Kidneys* 
Kidueys. 


tous,  exudative,  catarrhal,  desquamative,  glomeru- 
lar, tubular,  or  hemorrhagic  nephritis. ) 

((■)  Acute  interstitial  uon-suppurative  nephritis. 

(rl)  The  kidney  of  pregnancy. 
II.  Chronic  nephritis. 

(a)  Chronic  diffuse  non-indurative  nephritis.  (Sub- 
acute and  chronic  parench3'matous,  e.\udative,  ca- 
tarrhal, desquamative,  glomerular,  tubular,  or 
hemorrhagic  nephritis ;  the  large  ivhite  kidney ; 
the  large  red.  mottled,  or  variegated  kidney.) 

{b)  Chronic  diffuse  indurative  nephritis.  (Sclerosis 
of  the  kidney.) 

1.  Secondary  chronic  indurative  (or  interstitial) 
nephritis.  (Late  stage  of  chronic  parenchy- 
matous nephritis;  the  small  white  kidne)' ; 
the  wliite  granular  kidney;  the  secondarily 
contracted  kidnev.) 

2.  Primary  chronic  indurative  (or  interstitial) 
nephritis.  (The  red  granular  kidney,  the 
gouty  kidney,  the  primarily  contracted  kid- 
ney, the  genuine  contracted  kidney.) 

3.  Arteriosclerotic  nephritis.  (The  senile  kid- 
ney.) 

I.  Acute  Nephritis. 

Etiology  and  Puthoc/enesis. — Acute  nephritis  may  occur 
at  any  age,  though  it  is  more  common  before  than  after 
the  age  of  forty  years.  Aside  from  the  kidney  of  preg- 
nancy, males  are  more  frequently  affected  tlian  are  fe- 
males. Exposure  to  the  inclemencies  of  the  weather  is 
still  looked  upon,  by  some  clinicians,  as  an  important 
etiological  factor.  The  clinical  association  cannot  be  de- 
nied, though  its  importance  has  been  much  overestimated 
and  its  mode  of  operation  is  still  unknown.  With  more 
or  less  reason,  it  has  been  said  to  act  by  favoring  the  re- 
tention of  certain  excrementitious  products,  by  causing  a 
reflex  congestion  of  the  kidneys,  bj'  giving  rise  to  certiiin 
alterations  in  the  albuminous  constituents  of  the  blood  in 
consequence  of  which  they  become  non-assimilable  and 
irritating,  and  by  producing  ha-molysis  analogous  to  that 
which  occurs  iu  some  cases  of  parox3-smal  ha'moglobi- 
nnria.  Aside  from  (and  possibly  including)  such  expos- 
ure to  the  inclemencies  of  the  weather,  acute  nephritis  is 
due  to  autogenous  or  exogenous  intoxication  or  infection 
of  the  kidneys — the  different  forms  of  acute  nephritis 
being  the  result  of  differences  iu  the  amoiuit,  nature 
(virulence),  and  duration  of  action  of  the  toxic  or  infec- 
tive agent  on  the  one  hand,  and  of  the  reaction  of  the 
kidneys  on  the  other  hand.  The  most  important  of  these 
etiological  factors  are  the  febrile  infective  diseases — all  of 
which  are  capable  of  giving  rise  to  the  different  forms  of 
acute  nephritis.  Doubtless  almost  all  cases  of  infective 
disease  are  attended  by  more  or  less  decided  alterations  in 
thekidueys — alterations  the  consequence  of  the  elimina- 
tion of  toxins  bj'  the  kidneys,  but  alterations  in  some 
cases  so  slight  as  to  give  rise  to  no  clinical  manifestations. 
The  mildest  cases  that  ai'e  recognizable  clinically  are 
cases  known  usually  as  cases  ot  febrile  albuminuria. 

Infective  diseases,  such  as  varicella,  measles,  rubella, 
and  epidemic  parotitis,  may  provoke  acute  nephritis,  but 
it  is  more  conmion  and  more  severe  in  the  infective  an- 
ginas, influenza,  typhoid  fever,  typhus  fever,  diphtheria, 
pneumonia,  erysipelas,  septicnemia,  acute  or  infective 
endocarditis,  smallpox,  rheumatic  fever,  relapsing  fever, 
cerebro-spinal  meningitis,  plague,  dysentery,  acute  infec- 
tive jaundice  (Weil's  disease),  tuberculosis;  in  certain 
erj'thematous  and  purpuric  affections;  in  impetigo,  pus- 
tular eczema,  etc.  It  is  esiiecially  common  in  scarlet 
fever,  yellow  fever,  and  cholera,  and  it  may  occur  in 
vaccinia,  malaria,  syphilis,  etc.  In  most  of  these  dis- 
eases the  kidney  lesions  are  the  result  of  the  action  of  a 
toxin  elaborated  by  tlie  lu-ovoking  bacteria  and  elimi- 
nated by  the  kidneys.  In  some  cases,  however,  cases  in 
which  bacteremia  occurs,  the  kidney  lesions  are  the  result 
also  of  the  direct  action  of  bacteria  which,  circulating  in 
the  blood,  are  brought  into  direct  contact  with,  andare 
eliminated  by,  the  kidneys — in  some  cases  in  exceedingly 


large  numbers,  as,  for  instance,  in  from  twenty-five  to 
fifty  per  cent,  of  all  cases  of  typhoid  fever.  In  cases  in 
which  the  pyogenic  bacteria  are  the  offending  agents  sup- 
purative lesions  (which  will  be  discussed  elsewhere)  may 
be  jjrothiced.  In  addition  to  these  bacterial  jjoisons, 
acute  nephritis  may  be  caused  by  certain  metabolic  poi- 
sons, such  as  leucomains;  by  certain  more  or  less 
imperfectly  understood  toxic  products  of  perverted 
metabolism,  such,  for  instance,  as  are  associated  with 
gout,  diabetes,  jaundice,  hsemoglobinfemia,  extensive 
burns,  etc. ;  by  certain  chemical  substances  (non-biologi- 
cal poisons),  such  as  spices,  ether,  chloroform,  alcohol, 
turpentine,  corrosive  sublimate,  arsenic,  phosphorus, 
cantharides,  sulphuric  acid,  nitric  acid,  hydrocidciric 
acid,  oxalic  acid,  carbolic  acid,  salicylic  acid,  petroletun, 
potassium  chlorate,  the  cbromates,  etc.,  many  of  which 
act  by  inducing  hiemol.ysis;  by  ana?mia — primary  and 
secondary  and  that  following  liemorrhage;  and  by  preg- 
nancy. In  general,  the  toxic  agents  and  anaemia  give  rise 
to  degenerative  lesions,  whereas  the  infective  agents  give 
rise  to  both  degenerative  and  inflammatory  lesions.  In 
addition,  some  of  the  toxins  appear  to  pos.sess  a  selective 
action  in  that  one  will  implicate  especially  the  epithe- 
lium of  the  glomeruli,  another  the  epithelium  of  the  tu- 
bules, whereas  in  other  cases  the  connective  tissue  ap- 
pears to  be  especially  the  object  of  attack. 

Putlwlogicul  Anatomy. — The  kidney  in  acute  nephritis 
exhibits  all  gradations  from  the  mildest  degenerative 
lesions  to  intense  widespread  inflammatorj^  and  degener- 
ative lesions;  from  the  slight  lesions  of  short  duration  to 
the  severe  lesions  that  permanently  damage  the  organ. 
In  consequence  the  kiflne.y  presents  quite  different 
aspects  in  different  cases.  In  the  mild  cases,  cases  pre- 
senting the  slightest  degenerative  lesions — acute  toric  or 
degenerative  nepJiritis,  the  kidney  may  be  scarcely  in- 
creased in  size,  and  it  may  present  no  noteworthy 
deviations  from  the  normal.  In  the  more  severe  cases, 
cases  of  moderate  severity,  the  kidney  is  somewhat  en- 
larged, more  or  less  congested,  and  the  cortex  slightly 
swollen,  pale  grayish-red  iu  color,  and  opaque.  In  the 
extremely  severe  cases — acute  diffuse  nephritis — the  kid- 
ney may  be  twice  its  natural  size,  weighing  230  gm.  or 
more.  The  capsule  usuallj'  is  tense  and  thinned;  it 
strips  readily  and  leaves  a  smooth  surface  that  varies 
much  in  color.  In  the  severe  and  very  acute  cases  it  is 
dark  reddish-brown  in  color  (hyperaemic  or  hemorrhagic 
kidney);  in  the  less  severe  forms  and  in  the  later  stages 
of  the  severer  forms  it  is  pale  grayish  or  grayish-red  in 
color  (ana;mic  kidney) ;  in  other  cases  it  presents  a  com- 
bination of  these  (mottled  or  variegated  kidnej-).  In 
addition  to  markedly  congested  stellate  veins,  the  surface 
of  the  kidney  usually  presents  certain  dark  red  spots  or 
streaks  referable  to  foci  of  hemorrhage.  On  section,  the 
kidnc}-,  if  enlarged,  is  softer  than  normally,  somewhat 
opaque  (as  though  cooked),  a^dematous,  and  fiialile;  if 
the  lesions  be  very  acute  the  organ  drips  blood.  The 
cortex  is  swollen  and  increased  in  thickness,  the  normal 
striations  are  obscured,  and  the  color  corresponds  with 
the  color  of  the  surface.  The  glomeruli  may  or  may  not 
be  distinct.  In  some  cases,  especially  in  scarlatinal  ne- 
phritis, they  are  very  distinct  (glomerulo-nephritis).  ap- 
pearing as  minute  pale  grayish  or  dark  reddish  (hemor- 
rhagic) points.  Contrasting  with  the  frequently  pale 
cortex  the  pyramids  are  usually  congested,  hi  some 
cases,  however,  the  pyramids  are  "pale,  only  the  boundary 
zone  being  congested. 

Pathological  Histology. — ^licroscopically  the  lesions  iu 
acute  nephritis  usually  affect  all  tlie  structures  of  the 
kidney — acute  diffuse  nephritis.  In  some  cases,  however, 
the  lesions  are  wholl_v  or  almost  wliolly  confined  to  the 
parenchyma — acute  to.rie  or  dcgeneratire  nephritis,  which 
fact  suggests  that  the  first  changes  in  the  kidney  in 
nephritis  are  in  the  epithelium.  In  other  cases  the  le- 
sions are  especially  conspicuous  in  the  interstitial  tissue — 
acute  interstitial  nonsuppurative  nephritis. 

(a)  Acute  Toxic  or  Degenerative  Nephritis. — In 
this  form  of  nephritis,  aside  from  slight  changes  in  the 
blood-vessels  and  the  interstitial  tissue  present  in  some 
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cases,  the  lesions  are  conflned  to  the  renal  epithelium  {that 
of  the  tubules  as  ■well  as  that  of  the  Malpighiaii  bodies), 
and  they  consist  of:  cloudy  swelling  (swelling  and  granu- 
lation of  the  cellular  protoiilasui).  -n-hich  is  common  in 
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Fig.  3061.— Acute  Parenchymatous  Deffcneration  of  the  Kidney  Epltheliutn 
from  a  Case  of  Yellou-  Fever,  ft,  Swollen  and  granular  epitbehuin  des- 
iiuamaliug  and  disinleirratinir :  h,  hyaline  material  in  the  lumen  of  the 
tubule,     (belafleld  and  Pruddt'n.i 

most  of  the  acute  infective  diseases  (Fig.  3061);  fatty  de- 
generation (fat  droplets  in  the  cellular  protoplasm  and 
alterations  in  the  nuclei),  •whicli  is  common  in  the  severer 
infectious,  in  certain  iutoxicatious,  such  as  phosphorus 
poisoning  and  the  like,  and  in  severe  anwmias  (Fig. 
3062):  hydropsic-al  degeneration  (syvelling  of  the  cellular 
])rotoplasm  and  vacuole  formation),  and  complete  necro- 
sis, wliicli  occur  in  the  severest  infections  such  as  cholera, 
and  in  certain  into-xicatious,  such  as,  cantharidal  poison- 
ing, corrosive-sublimate  i>oisoning,  etc.  These  lesions 
are  but  different  grades  of  the  one  process,  and  they  may 
be  found  singly  or  in  ctJinbiuation. 

(b)  Acute  Diffuse  Xephhitis. — In  this  form  the  le- 
sions, though  widespread,  are  frequently  exaggeiated  in 
foci,  and  they  involve  especially'  the  parencliyma — 
whence  the  common  term,  'piiniirhyinatous  neplin'tin.  In 
some  cases  the  lesions  are  especially  conspicuous  in  the 
glomeruli — glomerulnr  i>ep7iritis;  in  other  cases,  in  the 
tubules — (tibiilar  iwpJiritis.  The  changes  in  the  tubules 
are  chieflj'  degenerative — the  cloudy  swelling,  fatty  de- 
generation, drojisical  degenei'ation,  and  necrosis  (karyoly- 
sis  and  karyorrhexis)  already  mentioned.  These  are  usu- 
ally of  a  liigh  grade,  though  one  or  the  other  may 
predominate  iu  different  cases,  and  the}'  iu\'olve  espe- 
cially the  epithelium  of  the  convoluted  tubules — the 
epillielium  of  the  straight  and  collecting  tubules  being 
for  the  most  part  normal  or  but  slightly  altered.  Des- 
quamation is  common,  sometimes  excessive.  In  some 
cases  evidences  of  regeneration  of  the  epithelium  in  tlie 
form  of  mitotic  figures  are  jiresent  to  a  slight  extent. 
Here  and  there  the  lumen  of  the  tubules  is  more  or  less 
obstructed^  iu  some  jilaces  completely  occludeil  and  iu 
consequence  dilated,  by  swollen  and  desquamated  epi- 
thelium, coagulated  and  finely  granular  albumin,  fat 
granules,  er3'throcytes,  leucocytes  ( mostly  mononuclear), 
liyaline  and  other  tube  casts,  and  detritus.  The  changes 
in  the  glomeruli  vaiy  much,  depending  upon  the  severity 
of  the  process.  In  some  luild  eases  they  reveal  little  or 
no  deviation  from  the  normal.  L'sually.  however,  the 
blood-vessels  of  the  glomerulus  are  dilated  and  overfilled 


with  blood,  in  some  cases  with  a  disproportionately  large 
number  of  leucocytes  that  may  ]5resent  fatt\'  degener- 
ation and  fragmentation  of  the  nuclei.     The  endothelium 
of  the  vascular  tuft  is  frequently  swollen  and  prolifer- 
ating  (intracapillary   glomerulitis).  and   this,   to- 
gether with  the  very  common  hyaline  thrombosis, 
gives  rise  to  considerable  obstruction  to  the  blood 
current,  and  seriously  compromises  the  niitrition  of 
the  tubular  structures.     In  some  ctvses  the  cavity 
of  the  capsule  of  Bowman  contains  a  small  amount 
of  an  albiiminoid  or  hyaline  material  that  is  usually 
crescent-shaped.     In  more  severe  cases,  in  addition 
to  the  foregoing,  both  degenerative  and  prolifer- 
ative changes  in  the  epithelium  of  the  capsule  oc- 
cur (Fig.  3063).     These  implicate  both  the  epithe- 
liiun  of  the  glomerulus  as  well  as  that  lining  the 
capsule.      Usually   both   are  implicated,    though 
the  changes  in  tlie  capsular  epithelium   may  be 
much  the  lessmarke<l.     The  degenerative  changes 
are  similar  to  tliose  that  affect  the  tubular  epithe- 
lium.    The  proliferation  of  the  epithelium  is  some- 
times so  marked  as  to  warrant  the  terra  prolifer- 
ative or  (lesquamatire  glomerrilitis.     In  severe  cases 
the  capsule  is  filled  with,  and  the  vascular  tuft  is 
compressed   by,  an  exudate  that  consists  of  pro- 
liferated and  desquamated  epithelium,  coagulated 
albuminoid  or  hyaline  material,  cell  detritus,  erj'- 
throcytes,  leucocytes,  fat  droplets,  etc.  (Fig.  3064). 
In  hemorrhagic  cases  intracapsular  extravasation 
of  blood  maj'  be  excessive.     In  consequence  of  des- 
quamation of  the  glomerular  epithelium  and   of 
changes  iu  the  capillaiy  loop  itself  the  permeabil- 
ity of  the  vessels  becomes  increased  and  the  albu- 
minous constituents  of  the  blood  find  their  way 
into  the  urine.     In  other  cases,  in  consequeuce  of 
more  destructive  changes  the  ghmierulus  is  ren- 
dered entirely  functionless.     The  changes  in  the 
interstitial   tiasue  vary  much  in   diffei'ent  cases. 
In  cases  of  toxic  or  degenerative  nephritis  they   maj- 
be  entirely  or  almost   entirely   absent.     Usually,  how- 
ever,   there  are   dilatation   of  the  blood-vessels,  swell- 
ing and  cedema  of  the  interstitial  tissue  (especially  in 
septic  cases) — whence  the  tubules  appear  more  widely 
separated      than     in 
healtli — and    cellular 
exudation    (Fis. 
3065).      The   cellular 
exudation  consists  of 
emigrated  leucoc}'tes 
(luostly  mononu- 
clear),   erythrocytes, 
prolifeitited      fixed 
connective-  tissue 
cells,     and     plasma 
cells.     In  most  cases 
this  exudate  is  con- 
fined  to    the   cortex 
through  which  it  is 
distributed    more  or 
less  uniformly,  or.  as 
is    more     frequently 
the  case,  it  is  collect- 
ed   in    more  or  less 
circumscribed      foci. 
Usually   it    is    more 
marked  about  the  in- 
tei'lobular  veins  and 
the  stellate  veins,  at 
the  inner  boundary  of 
the  cortex,  and  about 
the  Malpighian  cap- 
sules.     In    severe 
cases,      hemorrhages 
may  occur,  not  only 

into  the  ilalpighiau  capsules  and  the  tubules,  as  already 
mentioned,  but  also  into  the  interstitial  tissues.  These 
are  especially  common  in  the  nephritis  known  as  acvie 
hetuorrhur/ic  nephritis. 


•--.S?/ 


Fig.  3(162.— Fatty  Degeneration  of  tb» 
Epithelium  of  the  Convoluted  Tubules- 
of  tlie  Kidney.  The  fat  droplets  are- 
stained  black  with  osmic  acid.  (Dela- 
Beld  and  Prudden. ) 
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(e)  Acute  Intkrstitial  Nox-Suppubative  Nephritis 
is  "'au  acute  iuflammalioa  of  tlie  kidney  characterized  by 
cellular  and  fluid  exudation  in  the  interstitial  tissues,  ac- 
companied by.  but  not  dependent  ou,  degeneration  of  the 
epithelium:  the  exudation  is  not  pui'ulent  in  character, 
and  the  lesions  maybe  both  diffuse  and  focal"  (Coun- 
cilman). This  foim  of  nephritis,  whicli  occurs  in  the 
infective  diseases,  especially  in  scarlet  fever  and  diph- 
theria, but  also  in  typhoid  fever,  etc.,  was  described  first 
b}'  Biermer,  and  later  b_v  Wagner,  who  gave  it  the  name 
of  acute  lymphomatous  nephritis.  3Iore  recently  it  has 
been  studied  by  Cuimcilman,  who  states;  "  The  disea.se  is 
characterized  by  gcuerid  and  focal  infiltration  of  the  in- 
terstitial tissue  of  the  kidney  with  cells  Avhieh  correspond 
to  those  which  Unna  has  described  under  the  name  of 
plasma  cells.  The  focal  character  of  the  infiltration  is 
marked-.  c\'en  iu  cases  in  which  all  the  parts  of  the  kid- 
ney show  some  interstitial  cellular  infiltration,  the  cells 
are  most  abundant  in  certain  foci.  These  foci  are  found 
in  three  places:  in  the  boundary  zone  of  the  pyramids, 
in  the  subcajjsular  region  of  the  cortex,  and  around  the 
glomeruli.  A  considerable 
^„,ijj.__  number  of  cases  is  found  in 

which  the  blood-vessels  of  the 
boundary  zone  of  the  pyra- 
mids contain  numbers  of 
lymphoid  and  ]ilasma  cells 
without  any  infiltration  of 
the  interstitial  tissue.  The 
new  cells  in  the  interstitial 
tissues  are  due  to  emigration 
from  the  blood-vessels  and 
multiplication  by  mitotic  di- 
vision of  the  cells  which  have 
emigrated.  The  cells  can 
emigrate  as  plasma  cells  or  as 
lymphoid  cells,  and  the  latter 
may  change  into  plasma  cells 
,     /,>v:-=v--^i       Ml  '"^  *''^  tissues.  .  .  .  No  ade- 

(■':'^®    ''*''■      m  quale  explanation   is  found 

''  'TiW,  i  #  for  the  focal  character  of  the 

lesions  in  the  kidneys." 

(d)  The  Kidney  op  Pheg- 
NAKCY  is  a  peculiar  con- 
dition of  the  kidneys 
occurring  in  pregnant 
women — a  condition  to 
be  distinguished  from  a 
nephritis  antecedent  to 
the  jneguancy,  and  a  ne- 
phritis occurring  in  the 
course  of  pregnane}-  and  attributable  to  the  etio- 
logical factors  alrcad)'  mentioned.  It  develops 
especially  in  the  second  half  of  pregnancy,  in  v'ouug 
primiparse,  and  in  twin  pregnancies.  Its  nature  is 
not  understood.  It  has  been  ascribed  to  increased 
intra -alxlomiuul  and  intrapelvic  ju'essure  exerted 
especially  ou  the  renal  veins,  on  the  ureters,  and  on 
the  cceliac  ganglion  (occasioning  renal  anismia  in 
consequence  of  reflex  contraction  of  the  renal  ar- 
teries); to  bacterial  infection  and  toxa'mia:  to  auto- 
intoxication— the  consequence  of  the  inability  of  the 
kidneys  to  serve  as  emunctories  for  both  the  mother 
and  the  fcetus.  etc.  AVriters  are  not  agreed  as  to 
whether  the  lesions  are  purely  degenerative  or 
degenerative  and  inflammatory.  The  kidney  varies 
in  appearance  iu  different  cases  and  it  is  scarcely 
to  be  distinguished  from  some  cases  of  acvite  diffuse 
nephritis.  It  is  usually  enlarged,  its  capsule  strips 
readily,  revealing  a  smooth,  pale,  usually  yellowish 
surface.  On  section  the  cortex  is  somewhat  swollen. 
Microscopically  the  most  consjiicuous  lesions  are 
retrograde  changes  similar  to  those  already  men- 
tioned. Usually  the  lesions  in  the  interstitial  tis- 
sues are  slight. " 

Symptonu. — Acute  toxic  or  degenerative  nephritis  may 
run  its  usually  .short  and  benign  course  entirely  devoid 
of  symptoms  and  without  noteworthy  alterations  in  the 


urine.  The  general  manifestations  of  the  intoxication  or 
infection  that  gives  rise  to  the  kidney  lesions  may  be  not 
in  the  least  aggravated.  Slight  dull  pain  in  the  lumbar 
regions  may  be  complained  of,  but  the  morbid  condition 


Fig.  30ftt.— Acute  Diffuse  Nephritis  FoUowinsr  Sfarlatiua.  Swollen 
cells  are  seen  uptm  tbe  capillary  tuft  auil  liuin;.^  Bt.Avnian's  capsule. 
Polyhedral  and  tlatteued  cells  lie  in  masses  between  the  capsule 
and  the  tuft,  the  latter  has  been  pressed  upon  by  the  cells  and  other 
exudate  within  the  capsule.     (Delafleld  and  Prudden.) 

of  the  kidneys  is  detected  only  by  e-\amining  the  urine. 
The  development  of  slight  albuminuria  during  the  course 
of  any  of  the  well-known  infective  diseases  warrants  the 
assumption  of  the  existence  of  such  toxic  degeneration 
of  the  renal  epithelium — a  condition  usually  recognized 
clinically  as /f/'crt^  (ilhiiiniinirid.  The  albuminuria,  how- 
ever, is  probably  due  to  the  action  of  a  toxin  rather  than 
to  the  fever,  though  this  may  be  a  contributing  factor. 
The  urine  in  these  cases  reveals  tlie  characteristics  of 
febrile  urine  generally:  it  is  ditninishcd  in  amount,  tur 


N^^^^a 


Fig.  'Xifii.  —  Acute  Diffuse  Ne- 
phritis. Swelling  of  the  cells 
covering  the  capillary  tufts 
and  lining  Bowman's  capsule, 
(Delafleld  and  Prudden,! 


Fig,  308.5.— Acute  Diffuse  Nephritis,  with  Sero-flbrinous  Exudate  and  Catarrh 
of  the  Uriniferoiis  Tultules  (frotu  a  man  who  died  of  suppurative  medias- 
tinltis  and  pleuritLs  with  ueplu'itis  on  tlie  tenth  day  after  the  begriimius  of 
the  disease),  a.  Stroma  distended  by  fluid  and  iiinitrated  with  granules, 
filaments  of  flbrin,  and  several  fat  dniplets  ;  />,  capillaries;  c,  epithelium  of 
the  convoluted  tubules,  in  part  fatty  and  desquamating :  tl.  desquamated 
epithelial  cells  in  a  looped  tubule ;  c.  granular  and  fatty  detritus  in  a  looped 
tubule,  the  epithelium  of  which  still  remains  but  is  the  seat  of  cloudy  swell- 
ing: /,  hj-aline  tube  cast  in  a  convoluted  tubule;  y,  round  cells,  X  350. 
(Ziegler.) 

bid,  of  high  color,  increased  specific  gravity  (1.023  or 
more),  and  markedly  acid  in  reaction:  it  contains  an  ex- 
cess of  solids  and  a  sniaU  amount  or  merely  a  trace  of  al- 
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bumiu;  and  it  deposits  a  sliglit  si'dinu'iit  tliat  contains  a 
few  leucoej-tes  and  usually  a  few  li valine  tube  casts. 
AVitli  cessation  of  the  to.xic  or  iufeclive  process  the  uri- 
uary  conditions  revert  to  the  normal.  In  severe  cases, 
such  as  may  occur  in  cholera,  corrosive-suliliniate  poi- 
soning, cantharidal  poisoning,  etc.,  anuria  may  develop 
speedily  and  lead  to  a  fatal  teriuination. 

Acute  diffuse  nephritis  may  develop  more  or  less  insid- 
iously in  the  course  of  someone  of  the  infective  diseases, 
or  it"  may  come  on  suddenly,  as,  for  instance,  after  a 
debauch  and  exposure  to  the  inclemencies  of  the  weather. 
In  either  case  its  existence  is  revealed  by  crdema  or  by 
changes  in  the  urine  or  by  both.  The  general  symptoms 
are  b}'  no  means  characteristic.  If  the  disease  develops 
after  a  debaucli  and  exposure,  there  may  be  sudden  and 
rather  high  fever  (10r-103°  F.),  associated  or  not  with 
chilliness,  pain  in  the  back,  and  possibly  nausea  and 
vomiting.  It  it  develops  during  the  course  of  one  of  the 
infective  diseases,  the  fever  of  the  infective  disease  may 
be  not  in  the  least  disturbed.  Frequenlly,  however, 
there  is  some  increa.se  in  the  fever.  In  general,  children, 
rather  than  adults,  are  likely  to  have  fever,  especially  in 
scarlatinal  nephritis.  In  these  cases  the  fever  is  usually 
moderate,  and  it  may  last  for  from  several  days  to  a  week. 
An  initial  convulsion  in  children  is  not  uncommon.  Local 
symptoms,  such  as  lumbar  jiain  and  tenderness,  frequent 
micturition,  vesical  tenesmus,  etc.,  may  be  present, 
tliough  they  are  frequently  absent. 

ffidema  is  one  of  the  characteristic  signs  of  acute 
nephritis.  Though  it  may  be  detected  by  careful  exami- 
nation in  some  cases  in  whfch  it  is  thought  to  be  absent, 
it  is  not  invariably  present.  Its  absence  in  some  of  the 
cases  of  nephritis,  in  some  of  the  cases  of  severe  nephritis 
that  occur  daring  the  course  of  infective  diseases,  such 
as  diiihtheria,  typhoid  fever,  pneumonia,  sepsis,  etc., 
is  noteworthy  and  sug,gests  the  wisdom  of  frequently 
examining  the  urine.  It  sometimes  comes  on  slowly, 
the  patient  becoming  gradually  swollen  and  pale;  in 
other  cases  it  develops  suddenly,  coming  on  within 
twent_y-fo>a'  hours  of  the  onset  of  the  disease,  and  con- 
stituting the  earliest  and  most  obtrusive  .sign,  especially 
after  a  debauch,  in  scarlet  fever,  etc.  Usually  it  de- 
velops coineidentally  with,  rarely  before,  the  lessening  in 
the  quantity  of  urine.  It  varies  much  in  degree  in  dif- 
ferent cases,  and  it  bears  no  relationship  to  the  amount 
of  the  urine  or  to  the  amount  of  albumin.  Usually  it 
develops  first  in  the  eyelids ;  then  in  the  face  generally  ; 
then  about  the  ankles,  in  the  iiands,  in  the  legs,  scrotum, 
and  the  loose  and  areolar  and  dependent  portions  of  the 
body  generally.  Finally  the  oedema  becomes  universal, 
and  hydropsical  effusions  occur  within  the  several  serous 
cavities  of  the  body.  Rarely  the  serous  cavity  effusions 
develop  before  the  cutaneous  (edema.  Q5dema  of  the 
iimcous  membranes  is  not  common,  though  cedemaof  the 
glottis  is  by  no  means  rare.  Oedema  of  the  palate,  con- 
junctiva, etc.,  is  less  frequent.  CEdema  of  tlie  lungs  is 
not  uncommon,  especially  if  the  case  progresses  to  a  fatal 
termination.  (Edema  of  the  meninges,  which  is  less  com- 
mon than  is  maintained  by  those  that  look  upon  it  as  the 
cause  of  ura'mia,  does  occur,  and  has  been  confounded 
with  henuplegia,  etc.  Tlie  a'dema  in  general  is  probably 
due,  as  maintained  by  Senator,  to  the  action  of  certain 
poisons  on  the  blood-vessels  (especially  the  capillaries) 
and  the  lymphatics.  Senator  supports  his  view  by  point- 
ing out  that  in  scarlet  fever,  in  which  disease  the  cuta- 
neous caiiillaries  are  especially  implicated,  he  as  well  as 
others  has  observed  the  occurrence  of  cutaneous  cedema 
without  nephritis. 

The  pathognomonic  signs  of  acute  nephritis  are  fur- 
nished by  the  urine,  and  the  ciianges  in  the  urine  are  an 
index  of  the  .seriousness  of  the  lesions  of  the  kidneys. 
Frequently  the  first  sign  to  attract  attention  is  diminu- 
tion in  the  daily  amount  of  urine.  Commonly  the  daily 
amount  is  300  c.c,  or  thereabout,  though  in  the  beginning 
of  many  cases  it  is  less  than  100  c.c.  In  some  cases  com- 
plete anuria  supervenes  and  7iiay  lead  rapidly  to  a  fatal 
termination.  Tlieurinc  isacicliii  reaction,  liighly colored 
(smoky,  rarely  bright  red — from  the  presence  of  consider- 


able blood),  turbid,  and  of  increased  specific  gravity— 
1.034  to  1.030.  In  some  cases,  however,  on  account  of 
great  deficiency  in  the  excretion  of  solids,  the  specific 
gravity  may  be  rather  low.  Though  the  percentage  of 
urea  may  be  increased,  the  total  quantity  of  urea  as  well 
of  other  nitrogenous  substances  is  diminished;  uric  acid 
may  be  normal  in  amount,  and  the  purin  bases  usually 
are  increased.  The  urine  always  contains  albumin,  gen- 
erally from  0.3  to  one  percent.,  or  5  to  10  gm.  daily.  The 
albumin  is  the  albumin  of  the  blood  serum — serum  albu- 
min and  globulin ;  sometimes  also  nueleoalbumin  (es- 
pecially when  acon.siderable  number  of  cells  are  present), 
and  rarel}'  albumoses.  Usuall_y  an  abundant,  sometimes 
hemorrhagic  sediment  is  deposited.  This  consists  of 
erythrocj'tcs,  leucocytes  (mostly  mononuclear),  renal 
and  bladder  epithelium  (single  cells  or  cells  in  masses) ; 
crystals  of  uric  acid  and  oxalates;  hyaline,  epithelial, 
granular,  leucocyte,  and  blood  casts;  compound  granule 
cells,  cell  detritus,  bacteria  (not  always  referable  to  ex- 
traneous con  taiuination),  etc.  In  different  cases  there  is 
frequently  a  preponderance  of  one  or  another  of  these 
morphological  elements,  as,  for  instance,  of  erytlirocytes 
and  blood  casts  in  acute  hemorrhagic  nephritis,  and  of 
renal  epit.hclinm  and  epithelial  casts  in  cases  attended 
with  considerable  desquamation,  etc.  Sometimes  blood 
pigment  in  the  form  of  granules  or  larger  masses  is  en- 
countered. This  pigment  may  appear  independently  of 
erythrocytes,  especially  in  cases  in  which  hiemolysis  or 
bremoglobinsemia  occurs,  as,  for  instance,  in  certain  of 
the  infective  diseases — tj'phoid  fever,  scarlet  fever,  mal- 
aria, yellow  fever,  etc.  ;  in  certain  of  the  intoxications 
and  following  burns;  and  in  the  new-born  infant.  Re- 
cently some  diagnostic  importance  has  been  attributed  to 
cryoscopy,  or  the  determining  of  the  freezing  point  of  tlie 
urine.  Thus  it  has  been  foimd  that  the  freezing  point  of 
normal  urine  is  from  1.3'  to  2.3"  C.  below  that  of  dis- 
tilled water,  wh<-reas  the  freezing  point  of  the  urine  in 
nephritis  is  only  1'  C,  or  less  than  1"  C,  below  that  of 
distilled  water.  These  differences  depend  upon  the  molec- 
ular concentration  or  osmotic  pressure  of  the  urine  which 
is  less  in  nephritis  (hyposthenuria)  than  it  is  in  health. 
With  improvement  in  the  condition  of  the  kidneys,  es- 
pecially with  the  absorption  of  dropsy,  if  such  were 
present,  considerable  increase  in  the  daily  amount  and 
diminution  in  the  specific  gravit}'  of  the  urine  occur. 
This  is  frequently  the  first  encouraging  sign  in  the  case. 

In  addition  to  the  foregoing,  few  symptoms  are  of 
much  diagpostic  significance.  The  pulse,  as  a  rule,  is 
full  and  of  increased  tension,  somewhat  slowed  in  the 
early  stages,  and  somewhat  accelerated  in  tlie  later 
stages.  Hyperfrophj'  of  the  left  ventricle  of  the  heart 
and  accentuation  of  the  aortic  second  sound  may  develop 
after  the  lapse  of  several  (usuallv  four  to  six)  weeks.  In 
children  these  sometimes  develop  unusually  early.  Epi- 
staxis  is  a  suggestive  symptom  in  some  cases.  Dyspntea, 
due  to  hydrothorax  or  hyilropericardium,  diffuse  bron- 
chitis, anlema  of  the  lungs,  or  catarrhal  pneumonia,  is 
not  uncommon,  especially  if  the  case  progresses  to  a 
fatal  terminafion.  The  appetite  is  poor;  the  bowels  are 
confined,  though  sometimes  there  is  diarrho-a ;  and  vomit- 
ing is  not  rare.  If  vomiting  persists,  it  is  of  bad  augury, 
presaging  tlie  onset  of  more  serious  urfemic  symptoms. 
The  nephritic  patient  usually  becomes  rapidly  ana;mic 
and  lo.ses  flesh,  though  tlie  wasting  is  more  or  less  con- 
cealed by  the  anlema.  The  blood  usually  is  hydia^iiio 
and  of  lessened  sjiecific  gravity  ;  there  is  modeiate  oligo- 
cj'tluemia,  and  usually  disproporticmate  oligoclironia'iuia 
(moderate  chlorotir  ana'inia).  The  leucocytes  ustially 
are  normal  in  numlier,  tliough  a  leucocytosis  (16,000  to 
22,000  per  cubic  millimetre),  has  been  observed  in  a  num- 
ber of  cases,  esjiecially  severe  cases  of  acute  hemorrhagic 
nephritis,  in  uriemia,  and  in  complicating  infections.  The 
blood  becomes  toxic,  especially  in  ura'uiic  conditions;  in- 
creased viscosity  has  been  observed,  and  according  to 
some  investigations  the  freezing  point  of  the  blood  is 
higher  than  normally  on  accotint  of  the  accumulation  of 
waste  products. 

Uraviia  is  a  term  applied  to  a  symptom  complex,  con- 


.334 


REFERE^X'E  HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Kidneys^ 
Kidneys, 


sistiug  largely  of  cerebral  and  gastro-intestinal  symptoms, 
that  occurs  iu  the  course  of  disease  of  the  kidneys  and  in 
amiria,  and  that  is  referable  to  intoxication  of  the  system 
with  certain  metabolic  products  that  should  be.  and  in 
health  are,  eliminated  by  the  kidneys.  The  exact  nature 
of  the  poison,  whether  there  be  one  or  several  poisons. 
and  whether  the  same  poison  or  poisons  are  operative  in 
all  cases,  have  not  yet  been  determined.  The  poison  can- 
not be  urea,  uric  acid,  the  potassium  or  sodium  salts,  cre- 
atiuin,  or  certain  other  well-known  constituents  of  the 
urine,  since  the  injecting  of  each  of  these  substances 
singly  into  the  circulation  does  not  give  rise  to  uraemia. 
It  has  lieen  attriliuted  to  a  supposed  internal  secretion  of 
the  kidneys,  in  proof  of  Avhich  it  has  been  pointed  out 
that  removal  of  a  portion  of  one  kidney  results  in  con- 
siderable increase  in  the  production  of  certain  nitroge- 
nous excretives.  It  has  been  attributed  to  tedema  of  the 
brain  and  meninges,  but  this  view  (Traube's)is  no  longer 
tenalde.  It  has  been  attributed  also  to  certain  "urotox- 
ins"  (Bouchard),  to  acid  intoxication  (diminution  iu  the 
alkalinity  of  the  blood),  to  the  toxa-miaof  the  blood  that 
has  been  found  by  Hughes  anil  Carter,  Herter,  and 
others,  to  be  present  in  ursemia,  etc.  All  that  can  be 
said  with  certainty  is  that  it  is  an  intoxication  of  the  sj-s- 
tem  with  certain  metabolic  (iroducts  that  in  healtli  are 
eliminated  by  the  kiduej's.  These  substances  exert  their 
deleterious  action  chietiy  on  the  brain  where  they  prob- 
ably damage  the  nerve  cells  directly,  though  tUey  umy 
also  influence  the  blood  supply. 

Ursmia  is  an  unwelcome  event  that  niaj^  develop  in 
any  case  of  nepljritis.  As  a  rule  it  develops  only  when 
the  daily  amount  of  uriue  voided  is  very  much  diminished 
or  when  there  is  complete  anuria.  In  some  such  cases, 
however,  uraemia  does  not  occur,  a  fact  compatiljle  only 
with  the  hypothesis  that  the  other  emimctories  have 
taken  on  vicarious  action,  or  that  the  amount  of  to.xic 
materials  accumulating  in  the  system  is  very  small.  On 
the  other  hand,  uraemia  sometimes  develojis  in  cases  in 
which  large  amounts  of  urine  are  being  voided.  These 
cases  are  sometimes  ditticult  to  explain,  though  doubtless 
theie  has  been  a  gradual  accumulation  of  small  amounts 
of  the  ursemic  poison,  and  then  a  sudden  explosion  alike 
to  that  which  occurs  iu  some  cases  of  mineral  poisoning, 
such  as  mercur}-,  lead,  etc.  This  is  not  uncommon  in 
some  cases  of  chronic  diffuse  indurative  nephritis  (pri- 
marily contracted,  or  red  granular  kidney).  In  some  of 
these  cases,  however,  the  uraemia  is  referable  to  cardiac 
weakness  with  consequent  lessening  of  the  blood  pressure 
and  diminutiou  in  the  amount  of  uriue  excreted.  In  other 
cases  uritmia  is  coincident  with  the  absorption  of  a'dema. 

Clinically  uraemia  may  be  acute  or  chronic.  The  acute 
form  is  especially  common  in  acute  and  chi'onic  diffuse 
nonindtirative  nephritis,  whereas  the  chronic  form  is 
especialh*  common  in  chronic  diffuse  indurative  nephritis. 
Acute  uraunia.  usuall}'  preceded  l>_v  certain  subacute  or 
chronic  prodromes,  such  as  headache,  insomnia,  breath- 
lessness,  restlessness,  etc.,  comes  on  suddenly,  lasts  but 
a  short  time,  and  frequently  terminates  fatally.  Chronic 
tiriemia,  on  the  other  hand,  is  more  insidious  in  its  onset 
and  more  mild  in  its  manifestations;  it  may  last  for  a 
comparatively  long  time,  disappear,  and  subsequently 
recur.  The  ura;mia  that  occurs  in  obstruction  of  the 
ureters  anfi  that  sometimes  differs  in  its  manifestations 
from  the  ordinary  cases  of  urtemia,  has  been  described  as 
"latent  uraemia." 

The  characteristic  symptoms  of  acute  ura?mia  are  ner- 
vous in  nature  and  consist  of  convulsions,  coma,  psychic 
derangements,  etc.  The  convulsions  resemble  a  true  ejii- 
leptic  fit,  and  they  are  frequently  exceedingly  severe 
(urfernic  eclampsia)".  They  may  or  may  not  be  preceded 
by  prodromes;  the  initial  cry  of  true  epilepsy  is  usually 
absent.  The  convulsions  may  be  local  or  unilateral,  and 
finally  general.  Aside  from  the  coma  that  attends  the 
convulsions,  there  is  a  coma  that  is  quite  independent  of 
convidsions.  It  usually  comes  on  insidiously,  being  pre- 
ceded by  certain  less  serious  ura'inie  manifestations,  such 
as  headache,  apathy,  dyspnn?a,  muscular  twitchings,  etc. 
Muscular  twitchings  are  also  commou  during  the  persis- 


tence of  the  coma,  which  may  last  for  days,  even  weeks, 
and  eventually  disappear.  Usually,  however,  the  patient 
passes  into  a  typhoid  state  and  finally  dies.  The  psychic 
derangements  are  melancholia,  delusional  insanity,  mania 
which  maj'  develop  suddenly,  become  exceediugly  wild, 
and  lead  rapidly  to  a  fatal  termination,  etc.  In  some 
cases  the  fatal  termination  is  ushered  in  with  a  hemiplegia 
or  a  monoplegia  that  at  the  necropsy  may  be  found  to  be 
due,  not  to  intracerebral  hemorrhage,  but  solely  to  a;de- 
ma  of  the  meninges  and  anoeraia  of  the  brain.  The  milder 
and  chronic  manifestations  of  uraemia,  which  frequently 
exist  for  a  few  days,  in  some  cases  even  for  years  before 
the  onset  of  the  severer  acute  symptoms,  consist  of  head- 
ache (often  occipital),  hemicrania,  vertigo,  tinnitus  au- 
rium,  insomnia,  a  feeling  of  anxiety,  muscular  twitch- 
ings, languor,  neurasthenia,  pains  in  the  joints  or 
muscles,  nocturnal  cramjjs  in  the  calves,  etc.  Amauro- 
sis is  not  uncommon.  It  may  or  may  not  be  associated- 
with  convulsions,  though  it  usually  follows  convulsions. 
It  is  attributable  to  disorder  of  the  cerebi'al  visual  centres. 
Usuall_v  it  subsides  after  several  days.  Deafness  and 
aphasia  are  rather  rare.  Ura^mic  d}-spna'a  or  renal  asth- 
ma is  one  of  the  most  suggestive  manifestations  of  chronic 
ursmia.  It  is  freciuently  one  of  the  earliest  obtrusive 
symptoms  of  chronic  nephritis,  and  it  should  always 
suggest  the  wisdom  of  examining  the  urine.  It  may  be 
continuous,  wdieu  it  should  always  attract  attention;  it 
may  be  paroxysmal,  coming  on  especially  at  night;  and 
it  may  manifest  itself  by  Cheyne-Stokes  breathing.  It 
is  usually  a  manifestation  of  toxiiemia,  though  it  may  be 
due  to,  or  augmented  by,  hydrothorax  or  hjdropcricar- 
dium,  diffuse  bronchitis,  a?dema  of  the  lungs,  Catarrhal 
pneumonia,  etc.  Per.sistent  and  uncontrollable  vomiting, 
usually  associated  with  nausea,  is  especially  suggestive- 
of  chronic  nephritis.  It  may  be  of  centric  origin  the  re- 
sult of  toxic  irritation  of  the  medullary  cent-res,  or  it  may 
be  the  result  of  gastric  irritability  produced  b_y  the  ex- 
cretion by  the  gastric  mucosa  of  urea  and  its  decomposi- 
tion into  aunnonia.  Profuse  diarrha?a,  associated  with 
catarrhal  and  ulcerative  enteritis  and  colitis,  is  rather 
common.  Stomatitis,  attributed  to  tlie  elimination  of 
urea  by  the  saliva  and  the  sputum,  is  observed  rather 
frequentl}'.  In  urtemia  the  breath  frequently  has  a  uri- 
nous or  an  ammoniacal  odor,  and  crystals  of  urea  elimi- 
nated by  the  sweat  glands  may  be  observed  on  the  skin, 
especially  about  the  normal  folds  where  the}'  sometimes- 
lead  to  eczema.  The  pulse  usually  is  slow  and  of  in- 
creased tension,  but  with  the  supervention  of  convulsions 
it  becotues  small,  rapid,  and  feeble.  The  temperature  is 
usually  subnormal,  though  a  ura'mic  fever,  occurring 
apart  i'ron-i  the  fever  geneiallj-  present  during  the  convid- 
sions, as  well  as  unemic  chills,  has  been  described. 

Diaf/iu/sis. — The  diagnosis  of  acute  nephritis,  fre- 
quently suggested  by  the  history  of  the  case  and  the  oc- 
currence of  a?dcma,  is  based  upon  the  results  of  an 
examination  of  the  mine.  Frequent  examinations  of  the 
urine,  therefore,  should  be  made  in  all  cases  of  disease, 
but  especially  in  all  cases  likely  to  be  attended  by  nephri- 
tis, as  for  in.stance,  all  the  infective  diseases,  intoxica- 
tions, and  during  (iregnancy.  The  urine  of  all  patients 
presenting  pallor  of  the  skin  and  even  slight  swelling  of 
the  eyelids  should  also  be  examined,  and  one  should  bear 
in  mind  that  the  first  manifestation  of  nephritis  may  be- 
a  unemic  conv\dsion  or  coma.  In  all  cases  of  convulsion 
and  of  coma,  therefore,  the  urine  should  receive  immedi- 
ate attention,  and  catheterization,  if  necessary,  should  be 
lierformed  at  once.  Whether  tlie  kidney  lesion  be  an 
acute  nephritis  or  an  acute  exacerbation  of  a  chronic 
nephritis  maybe  determined  in  part  b3'the  hi.story of  the 
case,  and  in  part  by  examining  the  urinarj'  sediment. 
From  the  sediment  also  one  may  glean  an  idea  of  the  na- 
ture and  severity  of  the  renal  lesions.  Acute  interstitial 
non-suppurative  nephritis  is  not  recognizable  clinically ; 
that  is,  the  symptoms  to  which  it  gives  rise  do  not  differ 
from  the  symptoms  of  acute  diffuse  nephritis. 

Course  and  Prognosis. — Acute  toxic  or  degenerative 
nephritis  occurring  in  the  course  of  some  infective  dis- 
ease usuall}'  runs  a  mild  course  and  subsides  with  the  in- 
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fective  disease  in  questiou.  lu  some  cases.  lioweTer,  es- 
pecially in  cholera,  yellow  fever,  some  cases  of  typhoid 
fever,  etc.,  as  well  as  iu  certain  intoxications,  such  as 
corrosive-sublimate  poisoning,  phosphorus  poisoning, 
etc.,  it  either  leads  directly  to  the  death  of  the  patient 
(possibly  by  producing  anuria),  or  it  contributes  to  the 
fatal  termfuatiou.  Acute  diffuse  nephritis  of  mild  or 
moderate  severity  usually  ruus  its  course  in  from  several 
days  to  four  or  si.\  weeks.  Probably  more  than  one-half 
of  "the  patients  recover;  the  remainder  die  or  the  kidney 
lesions  progress  to  chi'ouic  diffuse  non -indurative  nephri- 
tis. The  termination  depends  in  great  measure  upon  the 
cause  of  the  nephritis  and  upon  the  severitj'  of  the  le- 
sions. In  favorable  cases  improvement  is  tisually  mani- 
fest at  the  end  of  ten  days.  In  all  cases  the  prognosis  is 
anxious,  and  it  is  materially  influenced  by  the  occurrence 
of  complications,  such  as  secondary  infections,  internal 
dropsies,  inflammations  of  the  serous  membranes,  ca- 
tarrhal pneumonia,  a^dema  of  the  lungs,  etc.  The  prog- 
nosis is  very  bad  iu  cases  with  extreme  anasarca  or 
marked  unemia  that  does  not  respond  promptly  to  treat- 
ment— though  both  of  these  conditions  may  be  followed 
by  recovery.  There  is  always  danger  of  a  fatal  termi- 
nation in  the  kidney  of  pregnancy,  but  recovery  ensues  in 
tlie  majority  of  eases  when  delivery  has  been  effected. 

Treatment.— The  natural  history  of  acute  nephritis 
furnishes  clear  indications  for  treatment,  the  jirincipal  of 
which  are:  (1)  To  secure  temporary  physiological  rest  for 
tlie  kidneys,  and  to  guard  against  the  dangers  that 
threaten  from  accumulation  of  waste  products  in  the 
system,  by  promoting  the  activity  of  the  other  emunc- 
tories ;  (2)  to  lessen  the  inflammatory  phenomena  iu  the 
kidneys;  and  (3)  to  meet  the  symptomatic  indications, 
such  as  urxmia,  pulmonary  oedema,  hydrothorax,  etc., 
as  they  arise. 

The  prophylaxis  deserves  some  considers'.tion.  It  is 
said  that  an  attack  of  acute  nephritis,  such,  for  instance, 
as  follows  scarlet  fever  and  other  infective  diseases,  and 
the  imminence  of  which  is  manifest  by  ha^maturia  and 
increased  arterial  tension,  may  be  averted  by  a  brisk 
purgative — a  full  dose  of  a  saline  cathartic  or  of  com- 
pound j'alap  powder.  In  other  cases,  cases  iu  which  it 
is  known  that  acute  nephritis  may  develop,  such  as  the 
acute  infective  diseases,  etc.,  measures  should  be  adopted 
early  to  guard  against  the  occurrence  of  the  renal  com- 
plication. These  comprise  the  avoiding  of  exposure  to 
weather  inclemencies,  the  using  of  suitjible  personal  and 
bed  clothing,  the  prohibiting  of  irritating  food  and  drink, 
the  promoting  of  the  functional  activit)'  of  the  other 
emunctories  (the  skin  and  the  intestines),  the  diluting  of 
the  toxic  material  in  the  body  by  the  use  of  large  quanti- 
ties of  water,  etc. 

In  most  cases,  however,  we  have  to  deal  with  the  de- 
veloped disease.  Our  tirst  endeavor  should  be  to  secure 
for  the  patient  rest,  warmth,  and  a  suitable  diet,  under 
the  beneficent  influence  of  which  many  of  the  milder 
cases  subside.  In  all  cases,  even  the  very  mild  cases,  ab- 
solute rest  in  bed  is  imperative.  The  rest  must  be  pro- 
longed until  all  indications  of  the  disease  have  disaji- 
peared.  It  is  advisable  that  the  patient  wear  light 
flannels  and  that  he  rest  between  blankets;  the  flannels 
promote  the  functional  activity  of  the  skin  and  the  ab- 
sence of  sheets  lessens  the  risk  of  chill.  The  diet  should 
be  as  non-nitrogenous  as  jiossible  and  as  small  in  amount 
as  is  compatible  with  preserving  the  strength  of  the  pa- 
tient. Milk  is  the  most  suitable  diet  and  should  consti- 
tute the  sole  diet  for  some  days  at  least;  iu  case  it  be 
well  borne  and  the  patient  do  not  object  too  strenuously 
no  other  diet  may  be  given  for  some  weeks.  The  milk 
may  be  given  warm,  if  relished  so.  Whole  milk  may  be 
given,  or  it  may  be  diluted  one-third  with  lime  water 
(which  serves  to  decrease  the  acidity  of  the  urine),  or 
with  hot  water,  or  some  carbonated  water,  or  some  thin 
oatmeal  gruel.  Its  (to  some  people  unpleasant)  taste 
may  be  disguised  by  the  addition  of  a  small  amount  of 
strong  black  coffee,  a  little  salt,  or  a  little  extract  of  va- 
nilla. As  occasion  requires,  buttermilk  or  skimmed  milk 
may  be  substituted  in  whole  or  iu  pari.     The  milk  should 
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be  given  in  small  amounts  at  frequent  intervals  rather 
than  in  large  amounts  at  longer  intervals.  The  fi'ee  use 
of  bland  fluids,  sucii  as  ordinary  water,  is  extremely 
serviceable;  they  serve  to  allay  thirst  and  to  flush  the 
kidneys.  Sodium  bicarbonate,  potassium  citrate,  or  so- 
dium benzoate,  in  the  jjroportion  of  five  to  ten  grains  to 
the  ounce,  may  be  added  to  the  water.  A  pleasant  drink 
consists  of  a  drachm  of  cream  of  tartar  and  the  juice  of 
half  a  lemon  added  to  a  pint  of  boiling  water,  and  used 
when  it  has  cooled.  Weak  lemonade  and  thin  ari'owroot 
also  are  permissible. 

Local  depletive  measures  are  of  some  service,  tending 
as  they  do  to  relieve  the  engorgement  of  the  kidnevs. 
They  should  not  be  neglected  in  cases  that  begin  with 
much  local  distress,  ha?maturia,  or  marked  suppression 
of  mine.  Probably  the  most  serviceable  measure  is  free 
dry  cupping  (a  dozen  or  more  cups).  They  should  not 
be  allowetl  to  remain  until  stagnation  of  the  blood  in  the 
capillaries  has  occurred,  as  the  object  of  their  use  may 
be  thus  defeated.  They  may  be  followed  by  hot  linseed 
poultices  which  should  be  frequently  renewed  before  they 
have  cooled.  The  poultices  m&j  be  used  instead  of  the 
cups  as  occasion  seems  to  warrant.  In  case  the  nurse  is 
not  trustworthy  it  is  well  to  substitute  a  hot  woollen 
jacket  for  the  poultices,  as  the  risk  of  chilling  is  thus  re- 
duced. In  some  cases  the  Paquelin  cautery  will  be  found 
of  service. 

Temporary  and  partial  physiological  rest  for  the  kid- 
nej's  is  secured,  and  the  dangers  that  threaten  from  the 
accumulation  of  waste  products  in  the  blood  are  counter- 
acted, in  part  at  least,  by  i^romotiug  the  functional  ac- 
tivity of  the  skin  and  the  intestinal  tract,  by  the  use  of 
diaphoretics  and  of  purgatives.  The  activity  of  the  skin 
is  best  promoted  by  hydrotherapy — by  the  hot-water 
bath,  the  hot-air  bath,  the  hot-vapor  bath,  and  the  hot 
wet  pack.  In  adults  any  one  of  these  forms  of  hydro- 
therapy may  be  employed  with  confidence,  though  prob- 
ably the  hot-water  bath  or  the  hot  wet  pack  are  the  easier 
of  application.  In  children  the  hot  wet  pack  is  usually 
serviceable.  The  sweating  induced  by  these  measiu'es  is 
usuall}'  profuse  and  non-exhausting.  In  cases  in  which 
the  first  use  of  these  hvdrotherapeutic  measures  is  unat- 
tended by  the  desired  sweating,  the  procedure  should  be 
repeated  in  a  short  time.  In  many  cases  the  sweating  is 
induced  or  augmented  by  the  concurrent  administration 
to  the  patient  of  a  hot  drink  or  of  a  diaphoretic  mixture, 
such,  for  instance,  as  contains  spirits  of  nitrous  ether, 
solution  of  the  acetate  of  ammonium,  etc.  A  Dover's 
powder  may  answer  the  same  pun.iose.  In  urgent 
cases,  pilocarpine,  alone  or  in  conjunction  with  hydro- 
therapeutic  meftsures,  should  be  used.  The  pilocarpine 
ma3'  be  given  iu  doses  of  gr.  |-  or  gr.  I  hypoderniically, 
and  repeated  iu  half  an  hour,  if  necessarj-.  Caution, 
however,  is  necessary  iu  its  employment ;  no  more 
should  be  given  than  is  requu'cd,  and  it  should  be 
avoided  in  children.  Its  depressing  effect,  as  well  as  the 
depression  that  sometimes  attends  the  use  of  hydrothera- 
jjeutic  measures,  calls  for  the  administration  of  stinui- 
lants.  In  serious  cases  the  bath  should  be  repeated 
daily ;  and  less  frequently  in  less  serious  cases,  and  as 
convalescence  becomes  established.  In  some  cases  gentle 
and  continuous  sweating  is  effected  by  the  administration 
of  fluid  extract  of  jaborandi,  "itlx.  to  xv.  to  an  adult, 
every  two  to  four  hours. 

Free  purgation  is  called  for  in  all  cases — whether  or 
not  constipatiou  exists.  At  the  outset  of  the  treatment, 
it  is  generally  well  to  administer  sufficient  of  a  concen- 
trated solution  of  some  saline  cathartic  to  secure  several 
watery  evacuations.  In  cases  with  gastric  irritability, 
the  effervescing  preparations  will  be  found  of  service. 
C'ompouud  jalap  powder  (gr.  xxx.)  may  be  substituted  for 
the  saline.  In  many  cases  calomel  is  found  to  be  a  very 
etticient  cathartic,  but  it  is  well  to  avoid  it  in  the  early 
stages  of  severe  attacks  since,  on  account  of  its  diuretic 
action,  it  tends  to  increase  the  already  existing  congestion 
of  the  kidneys. 

The  questicm  of  the  use  of  diuretics  is  still  debated. 
However,  stimulating  diuretics,  since  they  act  by  pro- 
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duciug  congestion  of  the  kidneys,  are  assuredly  contra- 
indicated  in  tlie  early  stages  of  a  severe  attack  of  acute 
nephritis.  The  very  best  diuretic  is  water,  which,  merely 
flushing  the  kidneys,  facilitates  tlie  removal  of  the  prod- 
ucts <if  inflammation  and  desquamation  from  the  kid- 
neys, reduces  the  acidity  of  the  highly  acid  and  irritating 
urine,  and  dilutes  the  toxins  present  in  the  blood.  The 
alkaline  diuretics  alread_y  mentioned  may  often  be  em- 
ployed with  hope  of  good  result.  The  more  stimulating 
diuretics,  such  as  digitalis,  strophanthus.  caffeine,  coca- 
ine, etc..  which  increase  the  blood  pressure,  should  be 
reserved  for  a  later  date  when  tliey  may  render  very 
valuable  service.  lu  manj'  cases  when  the  blood  ju'ess- 
ure  is  low  and  tlie  heart  action  is  weak,  the  happiest  re- 
sults are  obtained  by  the  combination  of  digitalis  (prefer- 
ably tlie  infusion)  with  the  alkaline  diuretics.  Diuietin 
ami  theobromine  also  may  be  found  of  service.  The  io- 
dide cif  potassium  has  been  recommended. 

Witli  the  oiLset  of  ura?mia  treatment  must  be  energetic. 
Inasmuch  as  in  many  cases  of  uremia  *he  blood  pressure 
is  increased  the  flrst  indication  is  to  bleed  the  patient. 
The  extraction  of  from  ten  to  twenty  ounces  of  blood 
from  the  arm  of  the  patient  removes  a  considerable 
quantity  of  the  poison,  and  the  subsequent  injection  of  a 
pint  or  "two  of  decinormal  saline  solution  serves  to  dilute 
the  poison  that  remains.  Serviceable  in  all  cases,  tliese 
[  two  procedures  .should  not  be  delayed  in  the  event  of 
I  convulsions  or  coma.  If  the  convulsions  are  violent  they 
should  be  controlled  by  the  inhalatiim  of  chlorofonn. 
The  convulsions  that  attend  ac<ite  nephritis  may  often  be 
satisfactorily  controlled  by  the  hypodermic  injection  of 
a  quarter  of  a  grain  of  morphine — a  method  of  treatment 
successfully  employed  for  many  years  by  the  late  Pro- 
fessor Loorais.  Free  and  immediate  evacuation  of  the 
bowels  must  be  secured,  preferably  bj'  the  use  of  one  or 
two  drops  of  croton  oil,  diluted  or  not  with  a  little  olive 
oil  or  glycerin,  jilaced  on  the  back  of  the  tongue,  or  by 
the  administraticm  of  a  quarter  of  a  grain  of  elaterium  in 
solution.  At  the  same  time  a  stimulating  enema  should 
be  given.  Profuse  perspiration  should  be  induced  as 
soon  as  possible,  preferab)}-  by  the  use  of  a  hot  wet  pack 
or  a  hot  vapor  bath  and  by  the  hypodermic  injection  of 
pilocarpine.  After  the  thorough  evacuation  of  the  bowels, 
if  the  convulsions  have  not  ceased,  they  may  be  controlled 
by  the  rectal  administration  of  chloral  (gr.  x.xx.-xl.)  and 
potassium  bromide  (;  i.).  In  some  cases  imminent  ura?- 
mia,  due  to  cardiac  insufficiency,  may  be  warded  oif 
by  the  free  use  of  cardiac  stimulants,  such  as  digitalis 
and  strychnine,  diffusible  stimulants,  such  as  camphor 
(liypodermically),  hypodermoclj'sis,  and  a  calomel  or 
saline  purge. 

Certain  special  symptoms  sometimes  demand  attention . 
Thus  vomiting  and  diarrhaa  maj'  be  marked.  Generally 
manifestations  of  uraemia,  they  often  subserve  a  useful 
purpose,  and  should  not  alwaj's  be  unceremoniously 
stopped.  When  vomiting  gives  rise  to  marked  weak- 
ness, small  bits  of  cracked  ice  or  sips  of  very  hot  water 
may  be  given.  In  addition  counter-irritation  to  tlie  epi- 
gastrium and  the  internal  administration  of  bismuth, 
creosote,  and  lime  water,  or  dilute  hydrocyanic  acid,  or 
carbolic  acid,  etc.,  may  be  tried.  Extreme  drops}"  that 
does  not  yield  to  the  measures  ali-ea(l_y  detailed  may 
necessitate  small  incLsions  in  the  skin  or  the  use  of 
Southey's  tubes.  Dropsy  of  the  serous  cavities  may  re- 
quire tappings.  Headache  not  relieved  by  general  de- 
pletive measures  may  demand  the  use  of  bromides,  etc. 
Pulmonary  oedema,  catarrhal  pneumonia,  and  other 
complications  are  to  be  treated  on  general  principles. 

During  convalescence  extreme  care  must  be  exercised 
to  avoid  chill  and  a  possible  relapse.  The  increase  of 
diet  must  be  gradual — first  farinaceous  foods  may  be 
permitted,  then  light  vegetables,  non-acid  fruits,  and 
finally  light  meats,  etc.  Flannels  should  be  worn  next 
the  siiin.  and  the  resumption  of  exercise  must  be  gradual. 
In  combating  the  anwuiia  and  weakness  so  common  dur- 
ing convalescence  iron  is  useful,  but  it  should  not  be 
employed  until  all  acute  manifestations  have  subsided. 
The  liquor  ferri  el  ammonii  acetatis  (Basliam's  mixture) 
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enjoys  a  well-deserved  popularit}-,  and  may  be  combined 
with  strychnine.  The  limitations  of  our  therapeutic  re- 
sources are  sometimes  onh-  too  api^arent  from  our  inabil- 
ity to  control  the  single  obtrusive  symptom  of  the  disease 
that  may  remain — tlie  albuminuria.  Lactate  of  stron- 
tium, which  has  been  recommended  for  this,  continues  to 
merit  trial.  Residence  in  a  warm,  somewhat  humid, 
equable  climate  is  to  be  recommended  to  those  able  to 
avail  themselves  of  its  advantages. 

II.  CnRoxic  Nephritis. 

((0  CnnoNic  Diffuse  Nox-Indurative  Nephritis.- 
Eiiology  and  Pathogenesis. — In  many  respects  no  sharp 
line  of  demarcation  can  be  drawn  between  acute  nephri- 
tis and  chronic  diffuse  non-indurative  nephritis,  on  the 
one  hand,  and  between  chronic  diffuse  non-indurative 
nephritis  and  chronic  diffuse  indurative  nephritis,  on  the 
other  hand.  In  many  cases  they  doubtless  represent  dif- 
ferent stages  of  the  same  process.  However,  chronic 
diffuse  non-indurative  nephritis  is  most  common  in 
3'oung  male  adults  between  the  ages  of  twenty  and 
fort}'  years;  but  it  is  not  rare  in  women,  and  in  children, 
especially  after  scarlet  fever.  In  mauy  instances  it  fol- 
lows acute  nephritis,  so  that  its  etiology  and  patho- 
genesis are  not  to  be  divorced  from  the  etiology  and 
pathogenesis  of  acute  nephritis.  Probably,  however,  in 
the  majority  of  ca.ses  it  develops  insidiously,  subaeutely 
or  chronically,  being  the  expression  of  the  action  of  toxic 
or  infective  agencies  insufficient  in  amount  or  virulence 
or  both  to  give  rise  to  acute  nephritis.  ^Malaria,  for  in- 
stance, is  more  likely  to  result  in  this  chronic  non-indur- 
ative nephritis  than  it  is  in  acute  nephritis.  The  disease 
is  also  attributable  to  continued  exposure  to  the  incle- 
mencies of  the  weather,  to  insanitary  surroundings,  to 
over-indulgence  in  alcoholic  beverages,  etc.  It  is  com- 
mon in  tuberculosis,  syphilis,  and  prolonged  su]ipuia- 
tion,  in  which  cases  it  is  frequently  associated  with 
amyloid  disease  of  the  kidneys  and  of  other  organs.  It 
occurs  also  in  chronic  heart  disease  apart  from  the  cases 
of  cyanotic  induration.  Though  it  runs  an  essentially 
chronic  course,  acute  exacerbations  are  common. 

Pathological  A/mtamy. — In  nature  the  anatomical  le- 
sions in  acute  and  in  chronic  diffuse  non-indurative 
nephritis  are  alike;  they  differ  only  in  intensity  and  in 
the  presence,  in  the  chiouic  nephritis,  of  certain  secondary 
lesions  the  development  of  which  requires  time.  As  in 
the  acute  process,  so  also  in  the  chronic  process,  the  kid- 
neys present  quite  different  appearances,  depending  upon 
theconspicuotisness  or  subordinateness  of  certain  lesions. 
Usually  two  kinds  of  kidneys  are  described — the  large 
white  (more  properly  yellow)  kidney  and  the  large  red, 
mottled,  or  variegated  kidney.  The  large  ir/tite  kidney, 
as  the  name  implies,  is  at  least  as  large  as  a  normal  kid- 
ney ;  frequently  it  is  considerably  enlarged.  The  capsule 
is  thinned  and  non-adherent.  The  surface  is  smooth, 
pale,  yellowish  or  mottled  grayish-yellow  or  reddish- 
yellow  in  color.  The  stellate  veins  are  usually  more  or 
less  distended  and  some  foci  of  hemorrhage  may  be  ap- 
parent. On  section  the  cortex  is  swollen,  pale,  yellowish 
or  reddish-yellow  in  color,  somewhat  opaque,  sometimes 
distinctly  fatty,  and  diminished  inconsistency.  Usually 
the  pyramids  are  slightly  congested,  or  at  least  darker  in 
color  tlian  the  cortex.  The  large  red,  mottled,  or  varie- 
gatcdkidncy,  the  kidney  of  chronic  hemorrhagic  nephritis, 
though  enlarged,  scarcely  attains  the  extremes  of  size 
common  to  tlie  large  white  kidney.  In  many  respects 
the  kidney  resembU-s  the  kidney  of  acute  nephritis, 
being,  however,  much  firmer.  The  capsule  is  thinned 
and  in  general  non-adherent.  The  surface  is  smooth, 
grayish-red  or  very  dark  leddish-brown  or  hemorrhagic 
in  color.  Frequently  it  is  mottled — irregularly  shaped. 
]5ale,  yellowish,  ana?mic,  and  fatty  areas  commingling 
with  darker  reddish-brown  and  hemorrhagic  areas.  On 
section  the  cortex  is  swollen,  grayi.sh-red  in  color,  or  mot- 
tled and  striated,  anil  darker  in  color.  The  pyramids 
usually  are  congested.  Sometimes  the  organ  is  more  or 
less  tran.slucent  on  account  of  associated  amyloid  disease. 
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SliouM  the  patient  survive  two  years  or  more  the  kidneys 
gradually  assume  the  apjiearances  that  will  be  described 
under  the  heading,  Secondary  Chronic  Interstitial  Nephri- 
tis. 

Pathological  Histology. — Microscopically  tlie  lesions 
affect  the  glomeruli,  the  t\iliules,  and  tile  iutertubular 
connective  tissue  (Fig.  30(i6).  On  account  of  the  in- 
tensity of  the  lesions  in  tlie  glomeruli  the  process  has 
been   spoken   of  as  chronic  glonienilar   nephritin.     The 


Fig.  3066.— Chronic  Hemorrhagic  Nephritis,  a,  Noiiniil  coll  of  capillaries;  ft,  capillai'ies  filled  with 
leucocytes;  c.  desquamated  glomerular  epithelium;  d,  capsular  epithelium:  f,  exudate  con- 
sistinff  of  leufocyti's,  erythrocytes,  and  granular  material ;  /.  hemorrhage  in  one  of  the  capsular 
spaces  and  exlcinlilig  into  the  lit-guining  of  a  uriniferous  tubule;  g,  granular  and  lanicllated 
exud:iii-  cuniaiTnuir  Tiuclei  of  the  df><iuamated  glomerular  epithelium;  /*,  disnrirauized  blood 
enclosing  dcsquaiiiated  glouierulai'  e|(Ulieliuiri ;  I,  con\'n]utcd  tubule;  /;,  loiipeii  tubule;  /, 
uriuifiMous  tubule  rniUainiug  jtigmeutfd  auti  fatly  d. -generated  epithelium  ;  in,  i)igmented 
epitheluuii  des(juaniatiug:  u,  fatty  and  ill  part  desitiiaitiated  cidls ;  o.  dcsiiuaiiuded  and  fatty 
epithelium  in  the  lumen  of  a  normal  iiriniferous  tubule;  p,  tubule  tilled  with  blood;  Q,  peri- 
venous, r,  pericapsular,  cellular  exudate ;  s,  pigment  m  the  connective-tissue  stroma ;  t, 
capillai'y  Blled  with  blood.    X 'M>.    (Ziegler.) 


changes  in  the  glomeruli,  which  vary  much  in  intensity 
in  different  cases,  in  general  resemble  tlie  changes  found 
in  acute  ne]ihritis,  being  both  proliferative  and  degener- 
ative in  character.  The  proliferative  changes  involve 
the  epithelium  as  well  as  the  cells  of  the  vascular  tuft, 
and  in  consequence  the  cavity  of  the  Malpighian  bod}' 
becomes  more  or  less  filled  with  an  exudate  similar  to 
that  present  in  acute  nephritis.  The  degenerative 
changes  consist  of  fiitty  and  hyaline  transformation  of 
the  epithelium  and  the  endothelium  of  the  capillaries. 
In  con.sequeuee  of  the.se  alterations  the  glomerulus  usu- 
ally is  rendered  completely  functionless — a  process  that 
is  accomplished  also  by  the  so-called  adhesive  glomeru- 
litis,  recently  described  by  Engel.  Amyloid  degeneration 
of  the  vascular  tuft  also  is  quite  common.  The  conspic- 
uous lesion  in  the  tubules  is  fatty  degeneration,  which 
involves  especially  the  epithelium  of  the  convoluted  tu- 


bules, although  the  epithelium  of  the  straight  tubules  is 
usually  affected  also.  In  addition,  the  other  retrograde 
alterations  mentioned  in  connection  with  acute  nephritis 
are  present  to  some  extent.  The  lesions  maj'  be  uniform 
throughout  the  kidne}',  but  they  are  commonly  focal  in 
character.  It  is  in  consequence  of  the  marked  fatty  tie- 
generation  of  the  epithelium  and  of  the  antiemia  iudticed 
by  the  pressure  exerted  on  the  blood-vessels  by  the  des- 
quamated and  degenerated  cells  and  detritus  in  the  ob- 
structed tubules  that  the  pale 
and  fiitty  color  of  the  kidney  is 
brought  about.  The  changes 
in  the  connective  tissue  do  not 
differ  essentially  from  those 
present  in  acute  nephritis.  In 
the  one  case  there  is  consider- 
able fatty  degeneration  and  in- 
filti-ation,  in  the  other  consider- 
aljle  hemorrhage;  but  both  are 
present  in  varying  degree  in  all 
cases,  especially  in  the  chronic 
hemorrhagic  nephritis  and  in 
acute  exacerbations  of  chronic 
nephritis.  As  the  disease  ad- 
vances the  cellular  exudate 
becomes  converted  into  newly 
formed  fibrous  connective  tis- 
sue which  by  contracting  leads 
to  atrophy  of  the  glomeruli 
and  tubules.  The  earliest  for- 
mation of  such  new  fibrous  con- 
nective tissue  is  usuall}'  about 
the  capsiile  of  Bowman.  With 
inereasi^  in  the  formation  of 
such  fibrous  connective  tissue 
the  appearances  to  be  described 
under  the  heading.  Secondary 
Chronic  Interstitial  Nephritis 
are  brought  about. 

Symptoms.- — In  some  cases, 
clinically  as  well  as  anatomi- 
cally, chronic  diffuse  non-in- 
durative  ne|ihritis  ilevelops  out 
of  acut«  nephritis,  the  symp- 
toms of  the  acute  disorder,  es- 
pecially pallor,  dropsy,  and 
albuminuria,  persisting.  In 
the  miijority  of  ca.ses,  liow- 
evei-,  the  chronic  disease  de- 
velojis  insidiously.  Commonly 
no  date  can  be  assigned  as  the 
time  of  the  onset  of  the  dis- 
ease, and  the  sj'mptoms  at  first 
scarcely  suggest  the  renal  le- 
sion. Thus  the  patient  may 
complain  of  indigestion  with 
periodic  attacks  of  nausea  and 
vomiting,  or  of  headache,  or 
of  pallor,  or  of  weakness  on 
slight  exertion,  or  of  gradual 
fiiilure  of  health  with  loss  of 
flesh,  etc.  Finally,  swelling  of  the  feet  or  ankles  may 
attract  his  attention;  or  an  observant  patient  may  notice 
that  his  urine  is  cloudy  and  reduced  in  amount;  or  puffl- 
ness  of  the  eyelids  may  suggest  to  the  physician  the 
wisdom  of  examining  his  patient's  urine;  or  the  albu- 
minuria may  be  detected  in  an  examination  for  life  in- 
surance, etc.  As  in  acute  nephritis,  so  in  chronic  ne- 
phritis, the  characteristic  signs  consist  of  oedema  and  of 
changes  in  the  urine.  At  first  the  o;dema  is  slight  and 
present  in  the  seats  of  predilection  of  renal  dropsy— in 
the  eyelids,  about  the  ankles,  in  the  pretibial  regions, 
in  the  hands,  etc.  Except  about  the  eyelids,  the  a>dema 
is  often  absent  in  the  morning  after  a  night's  rest,  and  I 
it  develops  or  increases  during  the  course  of  the  day.  j 
In  some  cases  it  increases  gradually  until  it  becomes  ex-  ' 
treme;  in  other  cases  it  suddenly  hecomes  extreme.  In 
either  case  it  may  be  associated  with  effu.sions  Avithin  the 
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serous  cavities  of  tlie  body;  though  it  varies  much  in 
different  cases  and  in  tlie  same  case  at  different  times, 
it  is  always  obstinate;  and,  liaving  disappeared,  it  is 
extremely  likely  to  recur.  In  some  cases  redema  is  ab- 
sent— the  chronic  hemorrhagic  Bright's  disease  without 
oedema,  of  Wagner. 

The  urine  is  reduced  in  amount  and,  as  remarked,  this 
may  be  the  first  sj-mptom  to  attract  attention.  Usually 
the  daily  amount  varies  between  300  c.c.  and  700  c.c. ;  only 
rarely  and  then  during  ura'mic  attacks,  in  acute  exacer- 
bations and  shortly  before  death,  is  there  such  marked 
oliguria  as  fi-equently  occurs  in  acute  nephritis.  With 
improvement  in  the  condition  of  the  patient,  especial!}- 
eoincklentally  with  tlie  absorption  of  marked  dropsy  (as 
well  as  with  the  advent  of  secondarj'  chronic  interstitial 
nephritis),  the  dailj'  amount  of  urine  increases  and  may 
reach  two  litres  or  more.  In  addition  the  urine  is  acid 
in  reaction,  though  it  soon  becomes  neutral  or  alkaline  on 
standing;  it  is  turbid  and  of  increased  specific  gravity 
(1.018-1.02.')),  though  it  is  lower  when  large  amounts  are 
voided.  It  varies  in  color,  depending  largely  upon  the 
concentration  and  the  amount  of  blood  that  it  contains. 
It  always  contains  a  considerable  amount  of  albumin — 
sometimes  as  much  as  one-half  or  three-fourths  by  bulk 
after  the  boiling-and-acid  test,  one  per  cent,  to  three  per 
cent,  by  weight,  or  1.5  to  30  gm.  in  the  twenty-four 
hours.  The  amount  excreted  is  usually  greater  during 
tiie  day  than  at  night.  The  excretion  of  urea  and  other 
solids  is  ahvavs  deficient.  On  standing,  the  urine  depos- 
its an  abundant  sediment  tliat  consists  of  erythrocytes 
and  leucocytes  (geuerall_y  in  large  numbers) ;  epithelium 
from  the  uriniferous  tubule.s,  the  pelvis  of  the  kidney, 
and  the  bladder;  hyaline,  epithelial,  fatty,  leucocyte, 
and  sometimes  erythrocyte  casts;  compound  granule 
cells,  free  fat  droplets,  cell  detritus,  bacteria,  etc.  In 
associated  amyloid  disease  waxy  casts  also  are  encoun- 
tered. 

In  general,  the  other  symptoms  are  similar  to  those  en- 
countered in  acute  nephritis  (which  have  been  ahead}' 
detailed).  L'ra'uiic  manifestations  are  common,  more 
particularly  the  chronic  nervous  and  gastro-intestinal 
symptoms  which  frequently  persist  for  some  time,  being 
subject,  however,  to  remissions  and  exacerbations.  At- 
tacks of  acute  urajmia  are  less  connnon  than  in  acute 
nephritis  and  in  chronic  indurative  nephritis.  When 
they  do  occur  coma  ratlier  than  convulsions  is  likely  to 
be  observed  Debility  and  anremia  are  usually  pro- 
nounced, and  both,  but  especialh'  the  anaemia,  seem  to 
bear  some  relationship  to  the  rapiditj^  of  the  course  of 
the  renal  lesions — being  more  marked  the  more  rapid  the 
course.  The  pulse  usually  is  of  increased  tension,  and 
after  the  lapse  of  some  time  arteriosclerosis  develops. 
Usually  also  hypertrophy  of  the  heart  supervenes.  The 
recognition  of  this  may  be  rendered  difficvdt  by  the  pres- 
ence of  considerable  drops}',  but  a  disjjiaced  and  forcible 
apex  beat  iinil  an  accentuated  aortic  second  sound,  to- 
gether with  the  increased  pulse  tension,  serve  for  its  rec- 
ognition, even  in  the  absence  of  demonstrable  percussion 
evidences  of  enlargement  of  the  heart.  Albumin\iric 
neuro-retinitis  is  quite  common.  It  is  sometimes  unat- 
tended by  subjective  .symptoms,  a  fact  readily  explicable 
when  we  remember  that  the  location  rather  than  the  ex- 
tent of  the  retinal  lesions  is  of  significance.  Involve- 
ment of  the  macula  lutea  leads  to  destruction  of  sight, 
and  less  serious  lesions  are  commonly  manifested  by 
dimness  of  vision  and  restriction  of  the  fields  of  vision. 

Diagnosis. — The  diagnosis  of  chronic  diffuse  non-indur- 
ative  nephritis,  suggested  by  the  history  of  the  ca.se,  the 
extreme  pallor,  and.the  presence  of  tedema,  is  based  upon 
the  results  of  an  examination  of  the  urine.  The  diagno- 
sis of  the  disease,  therefore,  is  easy,  but  the  recognition 
of  the  condition  of  the  kidneys  is  commonly  attended  by 
some  difficulty.  The  large  red  kidney,  chronic  hemor- 
rhagic nephritis,  may  be  suspected  wlien  the  urinary 
sediment  contains  a  relatively  large  number  of  er}'thro- 
cytes  and  bl(}od  casts,  whereas  the  presence  of'  huge 
numbers  of  fatty  casts,  free  fat  droplets,  and  fatty  or 
compound  granule  cells  suggests  the  large  white  kidney. 


In  some  cases  of  large  white  kidney,  in  the  absence  of 
hemorrhage,  the  presence  of  considerable  fat  may  give  to 
the  surface  of  urine  tliat  has  stood  for  some  time,  a  dis- 
tinct oily  lustre.  The  differential  diagnosis  between 
chronic  diffuse  non  indurative  nephritis  and  amyloid  dis- 
ease of  the  kidneys  is  always  difficult  and  sometimes  im- 
possible. Amyloid  disease,  however,  is  suggested  by  the 
etiological  factors  of  amyloid  disease,  the  associated  en- 
largement of  the  liver  and  spleen  attributable  to  amyloid 
disease,  relatively  slight  anlema,  slight  or  no  hypertrophy 
of  the  heart,  relatively  few  casts,  those  present  being  of 
the  hyaline,  waxy,  and  granular  varieties,  and  the  ab- 
sence of  urannia  and  neuro-retinitis.  Sometimes,  how- 
ever, the  etiological  factors  of  amyloiil  disease  result  in 
chronic  diffuse  non-indurative  nephritis  rather  than  in 
amyloid  disease,  and  in  many  cases  attempts  at  differen- 
tial diagnosis  can  be  of  academic  interest  only  since  the 
two  diseases  are  associated.  Retardation  in  the  excretion 
of  methylene  blue  is  said  to  occur  in  chronic  nephritis 
and  some  diagnostic  significance  has  been  attributed  to 
it.  The  means  of  distinction  between  the  large  wliite 
kidney  and  the  small  white  kidney — the  secondary 
chronic  interstitial  nephritis,  will  be  referred  to  pres- 
ently. 

CoiiTxe  and  Pfof/nosis. — Chronic  diffuse  non-indurative 
nephritis  luanifests  a  tolerably  uniform  course,  although 
remissions  and  exacerbations  of  the  symptoms  occur  from 
time  to  time.  The  duration  varies  from  two  to  three 
months  in  the  cases  commonly  designated  subacute  to 
one  and  a  half  to  two  or  two  and  a  half  years  in  the  more 
chronic  cases.  Some  patients,  liowever,  survive  a  longer 
period,  the  kidney  assuming  the  characters  of  the  second- 
arily contracted  kidney.  The  prognosis  is  always  bad, 
since  death  is  the  inevitable  result.  A  few  cases  of  re- 
covery especially  in  children  have  been  reported,  but  it  is 
extremely  doubtful  that  these  were  cases  of  well-devel- 
oped chronic  diffuse  non-indurative  nephritis.  The  jn'og- 
nosis  is  the  more  serious  the  greater  the  amount  and 
persistence  of  the  albuminuria  and  the  cedema.  the  less 
the  excretion  of  the  urinary  solids,  and  the  more  marked 
the  cardio-vascular  and  retinal  changes.  Death  is  has- 
tened by  persisting  and  recurring  ura-mia  and  by  the  de- 
velopment of  certain  complications,  such  as  intercvirrent 
infections,  inflammation  of  the  serous  membranes,  ca- 
tarrhal pneumimia,  cedema  of  the  lungs,  etc.  Under 
favorable  circumstances  contraction  of  the  kidney  occurs, 
the  secondary  chronic  interstitial  nejihritis  develops,  and 
the  subjective  condition  of  the  patient  materially  im- 
proves temporarily — he  may  even  be  in  ap|)arent  good 
health. 

Treatment. — In  general  the  indications  for  treatment 
are  similar  to  those  mentioned  in  connection  with  acute 
nephritis,  our  endeavors  being  directed  toward  favoring 
the  elimination  of  accumulating  waste  jn'oducts,  and  im- 
proving the  condition  of  the  blood.  Special  symptoms 
are  to  be  treated  as  they  arise.  The  general  hygienic 
and  dietetic  rules  detailed  in  connection  with  acute  ne- 
phritis are  applicable  in  the  chronic  form  of  the  disease, 
and  the  same  rules  govern  the  use  of  diaphoretics,  cathar- 
tics, and  diuretics.  In  combating  the  anaemia  and  the 
ffdema  Basham's  mixture.  Trousseau's  diuretic  wine,  or 
Grainger  Stewart's  mixture  of  scoparius,  digitalis,  and 
potassium  acetate  will  be  found  of  much  service.  Stron- 
tium lactate,  diuretin,  sparteine,  adonidin,  oxygen  (as 
reconnnended  by  Dujardin-Beaumetz),  etc.,  may  be 
found  useful  in  different  cases  and  may  be  employed 
from  time  to  time.  Probably  the  liest  results  attend  the 
use  of  general  hygienic  and  dietetic  measures,  free  daily 
evacuation  of  the  bowels,  a  daily  tepid  bath,  an  occa- 
sional Turkish  bath,  the  administration  of  iron,  quinine, 
and  strychnine,  and  from  time  to  time  a  strictly  milk 
diet. 

(h)  ChKONIC  DiPFfSE  I.\DrTiATI\'E  NEPHRITIS. — Eti- 
oloqji  and  PathofienfHiK. — Tliree  forms  of  chronic  diffuse 
indurative  nephritis  (chronic  interstitial  nephritis,  scle- 
rosis of  the  kidney)  may  be  distinguished:  1.  Secondary 
chronic  interstitial  nephritis  (the  secondarily  contracted 
kidney,  the  pale  granular  kidney,  the  small  white  kid- 
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iiej-)  tbat  develops  as  a  sequence  to  the  large  wlilte  kid- 
ney. It  has  been  suggested,  liowever.  that,  contrary  to  the 
prevailing  opinion,  tlie  small  white  kidney  is  not  always 
preceded  by  the  large  white  kidney.  2.  Primary  clironic 
interstitial  nephritis  i^the  primarily  contracted  kidney,  the 
red  granular  kidney,  the  gouty  kidney);  and  3.  Arterio- 
sclerotic nephritis.  Seeoiidiiri/  ehnmii'  iiitvvstitinl  iicp/iii- 
tis.  being  a  late  stage  of  chronic  diffuse  non-indurative 
nephritis  (the  large  white  kiilney),  the  etiological  factors 
in  the  t^vo  cases  are  the  same.  These  have  already  been 
mentioned.  Pviinm-y  chronic  iiiterstitiiil  ricji/intiit,  on  the 
contrary,  is  an  independent  disorder.  It  develops  in  a 
kidney  "previously  healthy  and  consists  of  a  slowly  pro- 
gressing atrophjr  of  the  renal  pai'enchynia  and  its  replace- 
ment by  newly  formed  fibrous  cicatricial  connective  tis- 
sue. It  is  esjiecially  conunon  after  the  fortieth  year  of 
life,  but  it  may  occur  after  the  twentieth  year,  and  it  Jias 
been  oliservedeven  in  children.  Twice  as  many  men  are 
affected  as  women.  In  many  cases  no  etiohigical  factor 
can  be  determined  upon.  In  .some  cases,  eases  in  which 
the  disease  affects  the  members  of  several  generations  of 
the  same  family,  heredity  ])lays  a  more  or  less  important 
]'61e.  In  the  majority  of  cases  the  disease  may  be  looked 
upon  as  the  result  of  the  exigencies  of  modern  life,  as  the 
penalty  of  the  strenuous  life.  The  hurry  and  the  cares, 
the  worries  and  the  an.xieties  of  modern  life,  the  nervous 
tension  and  the  mental  strain  inse|iarable  from  large  un- 
dertakings and  heavy  financial  responsibilities,  an  irregu- 
lar mode  of  life,  over-eating  of  rich  and  highlj^  seasoned 
foods,  excessive  indidgence  in  alcoholic  beverages,  and 
insufficient  muscular  exercise,  combined  tend  to  produce 
imperfect  metabolism— the  products  of  which  being 
eliminated  by,  give  rise  to  a  progressive  deterioration  of, 
the  chief  enumctories  of  the  body — the  kidneys.  In 
many  cases  the  disease  is  directly  attriljutable  to  certain 
autogenous  and  exogenous  intoxications,  of  which  the 
most  important  are  alcohol,  lead,  and  uric  acid  and  the 
other  metabolic  poisons  associated  with  gout.  Although 
one  can  scarcely  doubt  that  alcohol  is  an  important  eti- 
ological factor,  it  is  likely  that  many  of  the  cases  attrib- 
uted 10  the  influence  of  alcohol  are  due  rather  to  the 
excessive  consumption  of  rich  and  highly  seasoned  foods. 
Certain  disturbances  of  metatiolism,  especially  such  as 
are  associated  with  certain  functional  disorders  of  the 
liver  and  are  sometimes  vaguely  described  imdcr  the  cap- 
tion, "lithsemia,"  are  believed  to  lead  to  the  disease.  The 
disease  also  follows  certain  well-known  infective  diseases, 
especially  syphilis,  malaria,  etc.,  and  it  is  said  to  be  pro- 
voked at  times  directly  by  scarlet  fever,  acute  articular 
rheumatism,  etc.  ArterioscUrotic  nephritis  is  very  Com- 
mon in  this  country.  Its  etiology  is  the  etiology  of 
arteriosclerosis.  Thus,  while  it  occurs  in  both  sexes,  it  is 
especially  common  in  men  past  the  fortieth  year  of  life. 
It  is  prevalent  in  alcoholics,  sj'philitics,  lead  workers, 
those  accustomed  to  hard  manual  labor,  and  "  good  liv- 
ers," as  well  as  in  those  subject  to  the  exigencies  of 
modern  life.  Although  it  constitutes  the  condition 
known  as  the  senile,  kidnei/.  it  is  by  no  means  confined  to 
advanced  life.  It  is  especially  common  in  those  having 
a  tendency  to  arterial  degeneration  in  whom  it  frequently 
develops  early  in  life,  being  hastened  by  the  etiological 
factors  already  mentioned. 

Piithohriiciil  Anatomy. — The  kidney  in  chronic  diffuse 
indurative  nephritis  varies  somewhat  in  appearance,  de- 
])ending  upon  the  variety  of  the  disease.  In  the  sccond- 
iiry  chronic  interstitial  nep/iritis  the  kidney  is  sometimes 
.slightl}'  enlarged,  sometimes  normal  in  size,  and  some- 
times considerably  reduced  in  size;  it  varies  in  size 
depending  upon  the  stage  of  the  process.  When  reduced 
in  size  it  is  usually  much  increased  in  consistency,  and 
the  capsule  is  thickened  and  markedly  adherent.  When 
.stiipped  of  the  capsule  the  surface  of  the  kidney  is  gran- 
ular. ])ale  yellowish  in  color,  or  mottled  Willi  reddish 
areas.  Usually  many  cysts  varying  considerably  in  size 
and  filled  with  a  clear  watery  or  viscid  fluid  project  from 
the  surface.  On  section  the  cortex  is  much  diminished 
in  thickness,  yellowish  in  color  or  mottled,  and  reveals 
many  foci  of  fatty-degenerated  eidtlielium.     The  pelvic 


fat  is  usually  considerable.  In  the  jiriniary  chronic  inter- 
stitial nephritis  the  kidney  is  usually  embedded  in  a  large 
mass  of  firm  adipose  tissue.  Having  been  extricated 
from  this  it  is  found  to  be  very  much  reduced  in  size, 
being  frequently  but  one-third  or  one-half  the  normal 
size ;  sometimes  both  kidneys  together  weigh  less  than  .30 
gm.  The  capsule  is  much  thickeneil,  puckered,  and  in- 
timatelj'  adherent  to  the  kidney  tissue,  and  the  blood-ves- 
sels are  considerably  dilated,  onaccomit  of  their  vicarious 
action.  On  stripping  the  capsule  the  surface  of  the  kid- 
ney is  found  to  be  markedly  granular,  the  granules  vary- 
ing in  diameter  from  1  to  5  mm.  The  elevated  portions 
are  usually  dark  reddish-brown  in  color  (whence  the  term 
red  granular  kidney),  whereas  the  depressed  portions  are 
paler  and  grayer  in  color,  I'sually  a  number  of  cysts, 
varying  in  size  from  that  of  the  smallest  granule  tothat 
of  a  chestnut,  and  filled  with  clear  amber-colored  watery 
or  viscid  contents,  project  from  the  surface.  The  kidney 
is  vevy  firm,  hard,  and  dense,  and  extremely  resistant  to 
the  knife  when  it  is  sectioned.  The  cortex  is  much  re- 
duced in  thickness,  sometimes  being  scarcely  2  mm.  thick. 
It  is  usually  dark  reddish-brown  in  color  or  mottled,  pak  r 
grayish  areas  alternating  with  the  darker  red  areas.  At 
times  small  cysts  are  found — sometimes  projecting  from, 
and  sometimes  entirely  within,  the  cortex.  The  pyramids 
are  usually  reduced  in  size,  and  they  are  darker  in  color 
than  the  cortex.  In  cases  of  gouly  kidney  uric-acid  in- 
farctions or  striations  of  uric  acid  or  sodium  urate  may 
be  found  in  the  pyramids.  On  account  of  the  thickening 
of  their  walls  the  small  arteries  of  the  kidney  are  more  o^' 
less  apparent  to  the  unaided  eye.  The  contraction  of 
the  pyramitis  sometimes  results  in  enlargement  and  elon- 
gation of  the  calices.  In  arteriosclerotic  nephritis  the  kid- 
ney can  scarcely  be  distinguished  from  the  red  granular 
kidney, 

Pdtholoi/ieal  Histology — In  chronic  diffuse  indvu'ative 
nephritis,  although  the  lesions  are  widespread  and  in- 
volve all  the  structures  of  the  kidney,  the  most  conspic- 
uous lesiou  is  a  considerable  overgrowth  of  fibrous 
cicatricial  connective  tissue.  In  the  secondary  chronic 
interstitial  nephritis  the  lesions  already  mentioned  in  con- 
nection with  the  large  white  kidney  reveal  the  clianges 
consecutive  to  overgrowth  and  cicatrization  of  connec- 
tive tissue — atrophy  of  the  secreting  tissue  of  the  kid- 
ney, more  or  less  obliteration  of  the  glomeruli,  consider- 
able increase  in  the  connective  tissue  especially  about  the 
capsules  of  Bowman  and  about  the  blood-vessels,  more 
or  less  arteriosclerosis  and  obliterating  endarteritis,  dis- 
teuded  and  occluded  uriniferous  tubules,  etc.  The  le- 
sions are  usually  focal,  and  small  areas  of  extreme  fatty 
degeneration  of  the  renal  epithelium  are  sometimes  con- 
spicuous. In  the  primary  chronic  interstitial  nepltritis 
the  most  conspicuous  lesion  is  the  overgrowth  of  cicatri- 
cial connective  ti-ssue  (Fig,  3067),  This  is  a  replacing 
fibrosis — the  result  of  gradual  atrophy  of  the  renal  paren- 
chyma. The  connective-tissue  overgrowth  is  usually 
more  marked  in  the  cortex  than  in  the  medulla ;  in  the 
cortex  it  is  usually  focal  in  character,  small  areas  of  the 
kidney  being  successively  involved,  whereas  in  the  me- 
dulla it  is  more  diffuse.  In  all  stages  this  newly  formed 
connective  tissue  contains  a  considerable  number  of  small 
round  cells,  but  as  the  process  advances  it  becomes 
markedly  fibrillar  and  frecpiently  encircles  the  capsides 
of  Bowman  in  a  lamellated  fashion  and  spreads  to  the 
adjacent  intertubular  tissue.  In  some  places  granules  o" 
blood  pigment  the  remains  of  previous  hemorrhages  may 
be  apparent.  The  glomeruli  reveal  all  grades  of  alter- 
ation from  moderate  fibrosis  to  complete  obliteration  and 
hyaline  metamorphosis.  The  less  marked  changes  con- 
sist of  hyaline  degeneration  of  the  vascidar  tuft,  prolifer- 
ation of  the  epithelial  and  connective-tissue  cells  of  the 
Malpighian  bodies,  and  the  formation  of  new  connective 
tissue.  These  progress  until  the  j^Ialpighian  body  is 
represented  by  a  functionless,  roundish  hyaline  mass. 
The  tubular  changes  consist  of  more  or  less  atrophy  of 
the  epithelium.  This  varies  in  degree  and  is  usually 
most  marked  where  the  connective-tissue  new  formation 
and  cicatrization  are  most  marked.     In  some  places  the  , 
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epithelium  may  have  entirely  disappeared.  At  the  sur- 
face of  the  kidney  in  the  granular  projections  liyaline  and 
fatty  degeneration  of  the'epithelial  cells,  dilatation  of  the 
urin'iferous  tubules  due  to  connective-tissue  constriction 
and  occlusion  by  tube  casts,  desquamated  epithelium, 
cell  detritus,  etc.".  may  be  apparent.  The  cysts  already 
mentioned  result  from  occlusion  of  the  tubules  and  the 
Malpighian  bodies.  The  arteries  reveal  varying  degrees 
of  sclerosis — usually  advanced  sclerosis.  Endarteritis 
frequently  progresses  to  complete  occlusion  ot  the  lumen. 
The  changes  in  the  adventitia  are  often  very  marked, 
leading  to  more  or  less  atrophy  of  the  muscularis,  and 
spreading  to  the  adjacent  intertubtdar  tissue.  In  urterio- 
scleivtic  nep/in'tis  the  changes  in  the  blood-vessels  are  the 
primary  event,  the  changes 
in  the  renal  parenchyma  be- 
ing the  result  of  defective  nu- 
tritive supply.  The  changes 
in  the  blood-vessels,  there- 
fore, are  most  conspicuous, 
and  the  areas  of  atrophy  may 
be  seen  to  bear  a  direct  re- 
lationship to  the  blood-vessel 
alterations.  In  many  re- 
spects, however,  the  arterio- 
sclerotic kidney  is  scarcely 
to  be  distinguished  from  the 
kidney  of  [iriniary  chronic  in- 
terstitial nephritis:  indeed, 
some  observers  decline  to 
make  any  distinction  between 
the  two. 

In  addition  to  changes  in 
the  kidnej's  characteristic 
changes  occur  in  the  heart 
and  in  the  blood-vessels:  in 
the  heart,  hypertrophy  espe- 
cially of  tlie  left  ventricle, 
and  in  the  blood-vessels, 
sclerosis.  Chronic  diffuse  in- 
durative nephritis  thus  is  not 
merely  a  local  disease  affect- 
ing the  kidneys:  in  most 
cases  it  is  a  widespread  dis- 
ease affecting  the  kidneys  and 
the  entire  vascidar  apparatus 
— the  heart  and  the  arteries 
especiall)',  but  sometimes  also 
the  veins.  In  the  majorit_v 
of  cases  doubtless  it  com- 
mei-ces  in  the   kidnej's,  but 

it  speedily  implicates  the  heart  and  the  blood-vessels: 
in  some  cases  analogous  lesions  have  been  found  in 
structures  as  remote  as  the  liver,  etc.  In  some  cases 
it  is  likely  that  the  lesions  commence  simultaneously  in 
the  kidneys  and  the  cardio-vascular  apparatus.  A  con- 
spicuous feature  of  many  cases  is  the  development  of 
miliary  aneurisms  that  involve  especially  the  arteiics  of 
the  brain,  and  that,  by  rupturing,  frequently  lead  to  a 
fatal  termination. 

Symptoms. — It  is  sometimes  impossible  to  recognize 
secondary  chronic  intentitidl  ;((;/j/(;'(7(s  clinically — to  dif- 
ferentiate between  the  large  white  kidney  and  the  small 
white  kidne}".  Presumptive  evidence  of  secondary  con- 
traction of  the  kidney,  however,  is  afforded  by  long  dur- 
ation of  the  disease  (more  than  a  year);  lessening  in  the 
amount  of  dropsy ;  lessening  in  the  amount  of  albumin  in 
the  urine,  increase  in  the  dailj'  quantity  of  ui'ine  and  de- 
crease in  the  specific  gravity ;  the  presence  of  hypertro- 
phy of  the  heart,  accentuation  of  the  aortic  second  sound, 
and  increase  in  the  arterial  tension, — in  a  word,  by  the 
advent  of  symptoms  characteristic  of  primary  chronic  in- 
terstitial nephritis.  In  many  cases,  without  a  knowledge 
of  the  previous  history  of  the  patient  it  is  impossible  to 
make  a  differential  diagnosis  between  the  secondary  and 
the  primary  form  of  contraction  of  the  kidney. 

As  might  be  expected  from  a  knowledge  of  the  nature 
of  the  process,  the  symptoms  ol primary  chronic  intersti- 


tial nepliriiis  develop  as  insidiously  as  do  the  pathological 
lesions  in  the  kidney.  The  disease  may  exist  for  years 
entirely  devoid  of  symptoms.  Indeed,  in  the  majority 
of  cases  the  early  stages  of  the  affection  are  altogether 
overlooked,  unless  they  be  discovered  accidentall}'  by  the 
routine  examination  of  the  urine,  as,  for  instance,  for  life 
insurance,  or  for  patients  ill  with  other  diseases.  When 
finally,  after  a  number  of  years,  the  disease  does  produce 
obtrtisive  symptoms,  these  are  usually  of  such  a  nature 
that  they  are  likelj',  for  a  time  at  least,  to  be  attributed 
to  disorder  of  some  organ  other  than  the  kidney.  Thus, 
while  the  patient  may  present  himself  to  his  physician 
with  the  idea  that  he  is  suffering  with  diabetes  on  account 
of  the  large  amount  of  urine  that  he  voids,  he  is  just  as 


Fig.  30B7.— Chronic  Diffuse  Indurative  Nephritis  with  .atrophy  of  the  Renal  Tis.sue.  a.  Thickened  and 
tlbrous  Bowman's  capsule;  ?*.  normal  glomerular  vessels;  c,  glomerulus  with  partly  inipernieable 
and  homogeneous  vascular  loops  and  almost  entirely  devoid  of  epithelium  ;  d,  obliterated  glomer- 
ulus; c,  homogeneous  coagulation  mass  with  nuclei,  exudate,  and  epithelium;  /,  desquamated 
glomerular  epithelium;  ;/,  capsular  epithelium;  li,  collapsed  urinary  tulmle  with  atrophic  epi- 
thelium :  i,  collapsed  tultule  devoid  of  epithelium ;  k.  hyperplastic  connective-tissue  stroma ;  /, 
collection  of  small  round  cells;  m,  normal,  but  somewhat  dilated,  urinary  tubule;  »,  afferent 
vessel ;  o,  vein.    :■  250.    (Ziegler.) 


likely  to  complain  of  dimness  of  vision  the  consequence  of 
albuminuric  ueuro-retinitis:  or  of  one  of  the  many  mani- 
festations of  chronic  ura?mia,  such  as  dyspnoea  or  asth- 
ma: or  of  gastrointestinal  derangements,  such  as  gastric 
catarrh,  gastric  hemorrhage,  or  diarrhoea:  or  of  headache, 
hemicrania,  tinnitus  auriuiu.  or  vertigo;  of  neurasthenia, 
pains  in  the  muscles  or  joints,  or  eczema:  of  palpitation 
of  the  heart  and  precordial  distress:  or,  the  patient  in 
apparent  good  health,  maj'  suddenly  develop  it  .severe 
and  even  fatal  attack  of  cardiac  failure,  or  he  may  pass 
into  tu'Eemic  coma  or  convulsions,  or  he  may  suffer  an 
apoplexy  and  die.  The  initial  symptoms  of  the  disease, 
therefore,  are  extremely  variable. 

In  whatever  manner  the  disease  manifests  itself  the 
diagnosis  depends  upon  the  results  of  an  examination  of 
the  urine  and  of  the  cardio-vascular  system.  The  urine 
is  increased  in  amount — 1,800  c.c.  to  4,000  c.c.  daily — 
whence  the  common  complaint  of  frequent  micturition 
and  sometimes  of  increased  thirst ;  it  is  acid  in  reaction, 
pale  in  color,  of  low  specific  gravity  (1. 002-1. 01.5).  It 
contains  a  slight  amoimt  of  albuiuin;  usually  only  a 
trace,  and  at  times  no  albumin  at  all.  Albumin  may  be 
absent  for  days  and  even  weeks  at  a  time :  it  may  be 
missed  in  the  early  morning  urine  and  be  present  in  that 
voided  later  in  the  day ;  and  it  may  be  present  only  after 
exercise,  emotional  and  other  excitement,  or  after  eating, 
especially  after  eating  proteids.     The  urine  deposits  a 
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slight  flocciilent  sediment  that  ooutains  a  few,  sometimes 
a  very  few  (often  very  narrow)  hyaline  ami  pale  granular 
fasts,  and  a  few  epithelial  cells,  mostly  from  the  bladder. 
In  many  specimens  of  the  urine  the  casts  are  so  few  tliat 
it  is  only  after  centrifugalization  that  several  very  pale 
hyaline  "casts  may  be  detected.  In  some  cases  a  few 
erythrocytes  may  "be  found.  The  solids  of  the  urine  are 
usually  diminished. 

Tlielesions  of  the  cardio-vascular  system  characteristic 
of  chronic  nephritis  consist  of  hj-pcrtroph}'  of  the  heart, 
especially  of  the  left  ventricle,  and  of  increased  arterial 
tension.  "  The  hypertrophy  of  the  heart  is  sometimes 
obscured  by  coexisting  emphysema  of  the  lungs,  but 
usually  it  liiay  be  recognized  by  the  increased  force  and 
displacement  "downward  and  ovitward  of  the  ape.x  beat, 
extension  of  the  cardiac  dulness  downward  and  to  the 
left,  and  accentuation  of  the  aortic  second  sound.  In- 
creased arterial  tension,  which  may  be  expected  from  the 
beginning  of  the  disease,  is  one  of  the  most  valuable 
signs  of  chronic  indurative  nephritis.  Tlie  pulse  of  high 
tension  is  qilite  characteristic — it  is  hard  and  resisting  to 
the  palpating  fingers,  it  remains  per.sistently  full  between 
tlie  heart  beats  (this  being  the  important  feature  of  the 
pulse),  and  it  requires  considerable  pressure  with  the  fin- 
gers completely  to  arrest  the  pulsations.  The  sphygmo- 
graphic  tracings  are  also  quite  characteristic.  While  this 
hypertrophy  of  the  heart  and  increased  arterial  tension 
may  be  found  in  all  forms  of  Bright's  disease  (but  not  in 
all  cases),  in  none  of  the  forms  do  they  so  dominate  the 
clinical  picture  as  they  do  in  the  primarily  contracted 
kidney — primary  chronic  interstitial  nephritis.  They 
may  be  expected  from  the  time  of  the  onset  of  the  con- 
traction or  atrophy  of  the  kidney,  be  this  of  the  primary  or 
of  the  secondary  variety.  Thus  they  develop  early  in  the 
primary  form,  but  they  may  be  (but  usually  are  not)  much 
delayeil  in  the  secondary  form.  They  may  develop  also 
in  the  chronic  diffuse  non-indurative  nephritis,  and  they 
(more  especially  the  increased  arterial  tension)  have  been 
observed  in  a  considerable  number  of  cases  of  acute  ne- 
phritis, more  especially  in  the  acute  nephritis  following 
infections,  such  as  scarlet  fever,  etc.  In  a  few  chronic 
cases  they  ate  not  observed.  Their  absence  may  be  due 
to  faulty  nutrition — the  heart  not  being  sufficiently  nour- 
ished to  enable  it  to  hyi)ertrophy ;  to  sclerosis  of  the 
coronary  arteries;  to  the  faithful  performance  by  the 
skin  and  the  intestine  of  their  vicarious  action  wherebj' 
they  remove  those  excrementitious  prodticts  ordinarily 
eliminated  by  the  kidnej's,  etc. 

The  existence  of  the  .secardio- vascular  changes,  as  also 
the  kidney  lesions,  may  for  a  long  time  remain  entirely 
unknown  to  the  patient  and  be  absolutely  unsuspected 
by  the  physician.  Whatever  be  their  exact  mode  of  devel- 
opment (and  many  theories  have  been  advanced,  but  as 
yet  the  correctness  of  none  has  been  conclusively  demon- 
strated), it  is  certain  that  they  arise  in  response  to  exces- 
sive demands  on  the  part  of  the  general  economy.  So 
long  as  the  heart  continues  to  perforin  its  increased  work 
well  no  symptoms  occur.  Should,  however,  the  increased 
quantity  of  urine  or  the  development  of  slight  swelling 
about  the  eyes  or  the  ankles  attract  the  patient's  atten- 
tion ;  or  should  he  .suffer  from  epistaxis  (usually  of 
serious  uioment),  or  from  dimness  of  vision  (due  to  neu- 
ro-retinitis),  or  from  severe  muscular  cramps  in  the  calves 
of  the  legs  (which  are  quite  common),  or  from  any  of  the 
symptoms  of  chronic  ura?mia,  inquiry  on  the  part  of  the 
physician  may  elicit  the  information  that  for  months, 
possibly  years,  excitement  and  exertion  have  been  provo- 
cative of  breathlessness  and  palpitation  of  the  heart;  but 
having  an  obvious  cause  they  were  regarded  as  of  no  par- 
ticidar  .significance.  As  the  disease  advances,  however, 
the  nutrition  of  the  heart  no  longer  keeps  pace  with  its 
enlargement,  degenerations  ensue,  and  evidences  of  em- 
barrassed circulation  result.  It  is  now  that  symptoms 
referable  to  the  cardio-vascular  system  dominate  the  clini- 
cal picture.  To  the  hypertro])hy  of  the  heart,  if  it  were 
simple,  there  supervenes  dilatation,  and  to  disease  of  the 
left  ventricle  is  added  disease  of  the  right.  There  result 
cardiac  asthma,  congestion  and   ledema   of   the   lungs, 


bronchitis,  gastro-intestinal  disturbances,  generalized 
a>dema  and  effusions  within  the  serous  cavities,  and  al- 
terations in  the  urine.  The  tu'lne  lessens  considerably  in 
amount,  and  it  becotnes  of  high  color  and  increased  spe- 
cific gravity ;  albumin  increases  in  amount  and  casts  be- 
come more  numerous;  dark  granular,  epithelial,  and 
even  blooil  casts  and  free  erythrocytes  may  be  encoun- 
tered. The  symptoms  referable  to  the  heart  and  lungs, 
at  first  transitory  and  nocturnal,  bec(une  permanent,  the 
other  symptoms  mentioned  are  added,  and  if  relief  is  not 
afffirded,  death  ensues  with  cardiac  faibire  or  in';eiuia  or 
both  dominating  the  final  scene.  Toward  the  end  of  life, 
concurrently  with  the  cardiac  failure,  the  pulse,  which  had 
been  of  high  tension,  may  become  of  lessened  tension  ;  the 
.second  aortic  sound  becomes  less  accentuated;  with  em- 
barrassment of  the  right  heart  the  second  pulmonary 
sound  becomes  accentuated ;  signs  of  dilatation,  and  gal- 
lop rhythm,  always  of  serious  moment,  stipervene. 

In  some  cases  the  first  suggestive  symptom  may  be 
oedema  of  the  lungs  or  of  the  larynx.  The  dyspmeadue 
to  one  or  both  of  these  may  be  augmented  by  hydro- 
thorax  ;  Cheyne-Stokes  breathing  may  ensue,  and  in 
coma  the  patient  may  die.  In  other  cases,  the  first  sug- 
gestive symptom  may  be  violent  headache — due  either  to 
urajmia,  cerebral  ctuigestion,  or  cerebral  ana'inia.  The 
headaches  are  occasionally  relieved  by  epistaxis,  which  is 
sometimes  fre(iuent  and  .sometimes  severe.  Drowsiness 
aiid  other  of  the  nervous  manifestations  of  chronic  urae- 
mia may  be  associated  with  the  headaches,  and  fre- 
quently presage  the  onset  of  severe,  acute,  and  even 
fatal  uraMuia.  In  some  cases  psychoses  are  prominent. 
In  other  cases  neuralgias,  or  hemorrhages  into  the  brain 
substance  or  into  the  meninges  may  occur.  Heinor- 
rhages  into  other  structures,  especially  the  stomach,  in- 
testine, skin,  conjunctiva,  lungs,  etc.,  have  been  ob- 
served. Severe  and  uncontrollable  vomiting  and  severe 
and  exhausting  diarrhcea  are  not  uncommon.  In  other 
cases  tlie  disease  is  manifest  by  intolerable  itching,  formi- 
cation, numbness  of  the  extremities;  in  still  other  cases, 
by  urticaria.  In  the  late  stages  more  or  less  widesi^read 
erythematous,  or  bullous,  or  desquamative  skin  lesions 
may  occur.  The  most  important  s.vmptom  on  the  jiart 
of  the  special  senses — neuro-retinitis — has  already  beeii 
mentioned.  At  times  tinnitus  aurium  possibly  associated 
with  dizziness  occurs;  less  frequently  deafness  or  dip- 
lopia. 

Diagnosis. — So  long  as  cardiac  compensation  is  main- 
tained, the  diagno.sis  of  chronic  indurative  nephritis  is 
evident  from  the  results  of  an  inquiry  into  the  antece- 
dents of  the  patient,  the  special  etiological  factors  in  the 
case,  the  course  of  the  disease,  the  different  clinical  mani- 
festations, and  an  examination  of  the  urine  and  of  the 
cardio-vascular  aiiparatus.  Indeed,  a  diagnosis  based 
upon  increased  arterial  tension,  accentuated  aortic  second 
sound,  and  the  physical  signs  of  hyiiertrophy  of  the  heart 
will  rarely  be  wrong.  The  diagnostic  importance  of 
these  cardio-vascular  alterations  cannot  be  overestimated. 
They  are  among  the  earliest  clinical  manifestations  of 
the  disease,  and  they  may  be  detected  even  in  the  absence 
of  positive  signs  of  kidney  disease  on  the  part  of  the 
urine.  Such  is  their  double  import,  that,  in  the  event  of 
suspicion  of  chronic  indurative  nephritis,  they  should  be 
diligently  sought,  and  in  the  event  of  their  accidental 
detection  in  the  course  of  the  routine  examination  of  a 
patient,  the  presence  of  an  unsuspected  or  latent  chronic 
indurative  nephritis  must  be  jiersistently  borne  in  mind 
until  these  cardio- vascular  signs  are  otherwise  adequately 
accounted  for.  It  is  usually  a  matter  of  extreme  diffi- 
cidty  to  distinguish  clinicalh'  between  primaiy  chronic 
interstitial  nephritis  and  the  arteriosclerotic  kidney;  in 
some  cases  it  is  impossible;  in  most  cases  it  is  unneces- 
sary. Usually  the  arteriosclerotic  kidney  exists  for  a 
long  time  without  alVnuiiinuria,  or  with  but  the  slightest 
trace  of  albumin  in  the  urine.  The  disease  may  be  sus- 
pected in  elderly  per.sons,  with  hypertrophy  of  the  heart, 
increased  arterial  tension,  and  marked  atheroma  of  the 
superficial  arteries.  Occurring  as  a  manifestation  of  se- 
nility, it  is  usually  of  relative  tmimportaace  as  contrasted 
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with  the  coexisting  enipbyscma,  dementia,  marasmus, 
etc.  Wlien  the  heart  begins  to  fail- in  chronic  interstitial 
nephritis,  diagnostic  difficulties  arise.  The  clini<'al  pict- 
ure in  these  cases  much  resembles  that  of  a  disorder  pri- 
marily cardiac  and  secondarily  renal.  The  presence  of 
murmurs  is  not  conclusive  evidence,  since  they  may  be 
due  to  dilatation  as  well  as  to  valvular  disease.  Diastolic 
murmurs,  however,  suggest  a  primary  cardiac  disorder, 
whereas  albuminuric  neuro-retinitis  suggests  a  primary 
renal  disorder.  In  some  cases  the  diagnosis,  for  a  time  at 
least,  is  impossible;  in  other  cases  it  may  be  made  by  a 
careful  analysis  and  balancing  of  all  the  features  of  the 
case,  by  a  knowledge  of  the  jiast  history  of  the  patient, 
an'd  by  the  results  of  administering  digitalis  and  other 
heart  tonics.  Following  the  administration  of  digitalis, 
shoidd  the  patient  improve  materially,  should  the  urine 
increase  in  amoviut,  and  slioidd  albumin  and  casts  finally 
disappear  from  tlie  urine,  tlie  condition  has  been  detinitely 
determined  to  liavebeen  |irimarily  cardiac  witli  secondary 
renal  congestion.  If.  however,  with  improvement  in  the 
condition  of  the  heart,  allnimin  and  casts  do  not  disappear 
from  the  urine,  we  may  lie  contident  of  the  e.xistence  of 
nephritis,  a  conviction  that  may  be  confirmed  by  exam- 
ining the  cardio-vascidar  ajijiaratus  now  that  compen- 
sation has  been  restored.  It  is  scarcely  likely  that 
chronic  indurative  nephritis  will  be  confounded  with 
the  so  called  functional,  physiological,  c_yclic,  intermit- 
tent, paroxy.smal,  or  adolescent  albuminuria. 

Ciiiirse  (iiid  Progyionis.  —  Chronic  diffuse  indurative  ne- 
phritis may  run  a  course  entirelj'  latent  and  lead  to  a 
sudden  termination  of  life  through  the  advent  of  acute 
uriEinia,  apoplexy,  etc.  In  general  the  prognosis  depends 
in  large  measure  upon  the  condition  of  the  cardio-vascular 
apparatus.  In  the  early  stages  of  the  disease,  in  the  stage 
when  the  disease  may  be  discovered  accidentally  before 
there  are  any  obtrusive  evidences  of  it,  the  prognosis  is 
fair  with  regard  to  life  expectancy.  The  patient,  how- 
ever, should  lie  warned  of  his  affliction  and  advised  to 
lead  a  hygienic,  moral,  and  abstemious  life.  In  these 
circumstances  he  may  live  ten,  even  twenty  or  more 
years;  and  it  is  not  unlikely  tliat  the  removal  of  the 
cause  of  the  disease  in  the  imlividual  case  may  residt  in 
a  standstill  of  the  lesions  in  the  kidneys  and  in  the  cardio- 
vascular ajiparatus.  The  dangers  most  to  be  ai'ijire- 
hended  are  cardiac  failure,  rupture  of  the  smaller  arteries, 
especially  those  of  the  brain,  and  urannia.  In  the  later 
stages  of  the  disease  the  factors  that  most  influence  prog- 
nosis are  the  condition  of  the  cardio-vascular  system,  the 
quantity  of  urine  excreted  daily,  the  manifestations  of 
ursemia,  and  the  presence  or  absence  of  secondar}-  infec- 
tions, particularly  those  of  the  serous  membranes,  lungs, 
etc.  With  embarrassment  of  the  circulation  the  prog- 
nosis becomes  very  bad.  Compensation,  when  it  fails,  is 
sometimes  never  regained;  with  judicious  treatment, 
however,  the  patient  may  be  tided  over  the  critical  pe- 
riod and  live,  if  careful,  for  a  number  of  years.  It  is 
especiallv  important  to  watch  the  quantity  of  urine  ex- 
creted daily.  Diminution  in  the  quantity  of  urine  often 
presages  the  onset  of  ura?mia,  which,  however,  maj*  be 
averted  by  timely  interference.  The  importance  of  the 
condition  of  the  heart  is  here  again  brought  into  evi- 
dence, since  failure  of  the  cardiac  jiower  results  in  dimi- 
nution in  the  amount  of  urine.  This  diminution  in  the 
amount  of  urine  is  especially  a  cause  for  concern  if  it  be 
associated  with  headache,  and  both  then  demand  imme- 
diate attention. 

Treiitmi  nf. — From  the  natural  history  of  the  disease  we 
derive  our  indications  for  treatment,  which  are:  (1)  As 
far  as  possible,  to  remove  the  etiological  factor  in  the 
individual  case ;  (2)  to  prevent  the  accumulation  of  waste 
metabolic  products  iu  the  system;  (3)  to  maintain  the  in- 
tegrity of  the  cardio-vascular  apparatus;  and  (4)  to  meet 
the  symptomatic  indications  as  they  ari.se.  Thus  the  car- 
dio-va.scidar  manifestations  of  the  disease  assume  a  com- 
manding position  not  only  in  the  diagnosis  and  in  the 
prognosis,  but  also  in  the  treatment.  In  the  early  stages 
of  the  disease,  when  the  patient  may  complain  only  of  the 
passing  of  large  quantities  of  urine,  or  of  dyspnoea  on 


exertion,  etc.,  or  when  the  physician  may  accidentally 
detect  increased  arterial  tension,  the  nature  of  the  disease 
should  be  recognized  after  a  thorough  investigation  of 
the  urine  and  of  the  heart,  etc.  Appreciating  our  in- 
ability definitely  to  cure  our  patient,  we  shoidd  be  alert 
to  the  dangers  that  threaten  him.  He  must  be  cautioned 
not  to  expose  himself  to  the  inclemencies  of  the  weather; 
he  must  avoid  all  excessive  muscular  exercise,  and  if  pos- 
sible all  mental  worry  ;  he  nuist  have  his  bowels  open  at 
least  once  daily,  and  iu  every  way  he  must  favor  the  ac- 
tion of  the  skin,  so  that  as  little  work  as  possible  may  be 
thrown  upon  the  diseased  kidneys,  heart,  and  blood-ves- 
sels. The  skin,  though  a  poor  substitute  for  tlie  kidneys, 
is  still  capable  of  performing  considerable  excretory  work, 
and  its  action  should  be  facilitated  as  much  as  possible^ 
by  wearing  woollen  underclothing  and  by  a  dailj'  tepid 
bath.  Hot  baths  may  be  given,  but  not  indiscriminately  ; 
they  are  contraindicated  if  they  increase  the  blood  jiress- 
ure  to  such  a  degree  as  to  cause  unpleasant  throbbings. 
The  action  of  the  bowels  should  be  promoted  by  a  daily 
saline  cathartic  or  by  the  use  of  any  one  of  the  well- 
known  saline  mineral  waters.  The  diet  is  of  the  utmost 
importance,  and  ]irobably  the  duration  of  life  depends  as 
much  upon  discretion  in  eating  and  drinking  as  upon  any 
other  factor.  The  matter,  however,  is  largelv  individual. 
In  many  cases  it  is  advisable  to  try  an  exclusive  milk  diet 
for  a  time.  If  the  patient  is  obliged  to  take  to  bed  this  is 
all  the  more  indicated.  Milk,  however,  is  most  distasteful 
to  many  patients  who  will  not  submit  to  an  exclusive 
milk  dietary,  even  if  assured  that  they  will  do  better  on  it 
than  on  any  other  dietary — which  is  doubtful.  In  general 
it  may  be  said  that  that  "diet  should  be  allowed  which  best 
promotes  a  healthy  state  of  body  and  mind ;  a  diet  free 
from  irritative  quantities  and  readily  assimilable,  a  diet 
in  which  the  nitrogenous  elements  are  relatively  reduced, 
and  a  diet  suificiently  varied  to  be  attractive.  Whether 
or  not  albuminous  food  should  be  allowed  must  be  de- 
cided in  the  individual  case.  In  some  cases  it  is  well  to 
withhold  it  for  a  time;  in  other  cases  moderate  amounts 
may  be  permitted  with  good  results.  Large  amounts 
appear  to  be  injurious  to  most  patients,  though  this  is 
a  subject  that  is  still  debated.  However,  it  is  quite  cer- 
tain that  in  many  cases  the  exclusion  of  proteids  from  the 
dietary  is  not  followed  by  good  results.  A  wise  rule  is 
to  permit  some  of  the  lean  and  easily  digested  meats  to 
be  partaken  of  once  a  day.  Eggs  are  suitable  and  will 
be  found  of  good  service  when  taken  raw — beaten  up  in 
milk.  Tea  and  coffee  in  moderation  may  be  iiermitted. 
In  many  cases  alcoholic  beverages  must  be  prohibited ; 
in  othercases  a  little  of  the  lighter  wines  may  be  allowed. 
In  many  cases  the  foregoing  with  an  occasional  mercurial 
purge,  followed  by  a  saline,  for  its  depletive  eftect  and 
its  tendency  to  lower  blood  pressure,  will  sufflee  to  pro- 
duce amelioration  of  the  symptoms,  and  possibly  arrest  of 
the  lesions.  If  it  accomplishes  this,  no  other  medicines 
should  be  given  for  the  time  being. 

When  the  circulation  becomes  embarrassed  medication 
is  called  for — the  most  serviceable  remedies  being  nitro- 
glycerin and  caffeine.  Nitroglycerin  lowers  the  arterial 
tension  and  enables  the  heart  still  capable  of  performing 
its  work  to  do  so  unhampered  by  excessive  resistance  in 
the  arterial  ti-ee;  it  is  said  also  to  favor  reduction  in 
the  amount  of  albumin  excreted,  but  this  action  is 
doubtful  and  certainly  immaterial.  One  minim  of  the 
one-per-cent.  solution,  or  a  tablet  containing  gr.  yjj  of  the 
nitroglycerin,  should  be  given  three  or  four  times  daily. 
This  dose  may  be  increased  until  the  desired  result  is 
obtained.  It  is  not  necessary  that  the  drug  be  given  to 
the  extent  of  producing  unpleasant  symptoms;  sufficient 
reduction  in  the  arterial  tension  is  usually  produced 
without  this.  Nor  is  great  reduction  in  the  arterial  ten- 
sion desirable ;  indeed,  it  is  directly  contraindicated,  since 
a  reduction  of  the  tension  even  to  that  of  the  normal 
is  fraught  with  danger  of  serous  effusions,  and  of  ura-mia 
(on  account  of  reduction  in  theamount  of  urine  excreted). 
The  nitroglj-ceriu  should  be  given  for  from  four  to  six 
weeks  and  then  discontinued  for  a  week  or  ten  days,  un- 
less the  condition  of  the  patient  should  render  an  earlier 
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return  to  its  use  necessary.  In  some  cases  the  nitrite  of 
potassium  or  of  sodium  may  be  substituted  foi-  tiie  nitro- 
glycerin, but  they  are  less  etficacious.  During  recent 
years  erythrol  tetranitrate  has  been  employed  with  good 
results.  "  Inasmuch  as  the  nitrites  interfere  somewliat 
with  the  o.xygenating  powers  of  the  blood  their  contin- 
uous administration  should  not  be  persisted  in  too  long. 
The  caffeine  is  best  given  in  three-grain  doses,  and  gen- 
erally in  conjunction  with  the  nitroglycerin.  The  only 
contraindication  to  its  use  is  an  insomnia  that  it  some- 
times provokes.  Iodide  of  potassium  or  of  sodium  is 
still  advocated  in  the  treatment  of  this  disease,  and  in 
some  cases  good  results  appear  to  attend  its  prolonged 
use.  It  should  be  given  in  small  doses,  three  to  five 
grains  three  times  daily,  unless  there  be  a  clear  history 
of  syphilitic  infection,  or  marked  artcrio-sclerosis.  It  is 
difficult,  however,  to  estimate  the  amovmt  of  good  that 
with  justice  may  be  attributed  to  its  use.  The  same 
may  be  said  of  small  doses  of  mercuric  bichloride  and  of 
the  chloride  of  gold  and  sodium.  At  all  events  their  use 
is  unattended  by  harm,  and  they  may  serve  to  retard  the 
progress  of  the  renal  and  cardio-vascular  lesions.  In  the 
absence  of  serious  cardiac  debility,  cardiac  stimulants, 
such  as  digitalis  and  strophanthus.  should  not  be  given. 
Nor  is  the  "routine  administration  of  iion  to  be  counte- 
nanced. Anaemia  is  rarely  marked,  and  any  virtues  that 
iron  may  possess  are  outweighed  by  certain  ill  effects, 
such  as  its  tendency  to  constipate,  to  produce  headaches, 
etc.  However,  should  auiEmia  become  marked,  iron  may 
be  given  in  small  closes.  Quinine,  strychnine,  and  arsenic 
are  often  of  .service  in  this  stage  of  the  disease,  as  well  as 
earlier.  Quite  recently  Edcbohls  and  others  have  at- 
tempted the  cure  of  clirouic  nephritis  by  stripping  the 
capsule  from  the  kidneys — with  results  as  yet  proble- 
matical. 

When  marked  cardiac  debility  and  manifest  failure  of 
compensation  develop  (generalized  O'dema,  effusions  in 
the  several  serous  cavities,  diminution  in  the  amount  of 
xirine,  increase  in  the  amount  of  albumin,  etc.),  the  time 
for  administering  digitalis  and  otlier  cardiac  stimulants 
has  arrived.  In  general,  tlie  treatment  of  this  stage  of 
the  disease  does  not  differ  from  that  already  laid  down 
in  connection  with  acute  and  chronic  non-indurative 
nephritis,  and  from  that  commonly  practised  in  cases  of 
lack  of  cardiac  compensation.  Impending  munnia,  mani- 
fest by  headache,  restlessness,  foul  breath,  coated  tongue, 
vertigo,  etc.,  may  be  warded  off  by  nitroglycerin  and 
caffeine,  saline  cathartics,  alkaline  diuretics,  large 
amounts  of  water,  hydrotherapcutic  measures,  and  re- 
striction of  the  diet  to  milk.  In  some  cases  digitalis  is 
urgently  called  for.  The  treatment  of  acute  uraemia  de- 
veloping in  the  course  of  chronic  indurative  nephritis  does 
not  differ  from  that  already  mentioned. 

Aliiysius  0.  J.  Kdly. 

KIDNEYS,     DISEASES     OF:     PARASITES.— In    the 

United  States,  renal  parasites  are  very  rare.  Tho.se  which 
are  most  often  observed  are:  1,  Echinococcus;  2,  strongy- 
lus  gigas;  3,  pentastomum  denticulatum  :  4,  distoma  lia;- 
matobium ;  5,  ascarig  lumbricoides ;  6,  actinomycosis. 

1.  EciiiNOCOCcns. — This  is  the  most  common  of  the 
renal  parasites,  but  it  is  a  rare  affection.  If  we  add  to- 
gether the  figures  of  Davaine,  Ncisser,  Fiusen,  and 
Thomas,  we  have  2,111  cases  of  hydatid  disease  of  all 
parts  and  organs,  in  115  of  which  the  kidney  was  the 
seat  of  the  disease — a  percentage  of  5.44.  The  actual 
frc((uency  is  probably  even  lower  than  this.  Hydatids 
occur  more  frequently  in  the  kidney  than  in  any  other 
organ  of  the  body,  except  the  liver  (most  frequent  of  all) 
and  the  lungs.  The  two  se.\es  seem  to  be  about  eqtially 
affected.  It  occm-s  about  twice  as  frequently  in  the  left 
kidney  as  in  the  right,  for  which  no  satisfactory  explana- 
ticiii  has  been  offered.  The  cysts  may  occupy  one  or 
botli  kidneys.  Any  part  of  the  kidney  may  be  invaded 
by  the  cyst  or  cysts,  which  may  lie  just  beneath  the  csxp- 
sule  or  be  buried  deep  in  the  substance  of  the  organ. 
The  remaining  kidney  tissue  usually  continues  healthy 
until  the  pressure  of  the  cyst  becomes  injurious.     The 


large  cysts  often  contain  daughter  cysts.  The  cysts  may 
remain  small  in  size,  or  they  may  attain  immense  pro- 
portions. 

Symptoms. — These  are  very  unsatisfactory,  and  are 
variously  described.  The  trouble  develops  iusidiousl}' 
and  slowly,  is  usually  painless,  and  produces  no  changes 
in  the  urine  until  late  in  the  disease.  A  palpable  tumor 
takes  months  or  years  for  its  growth,  and  is  usually  the 
first  symptom  which  is  appreciable.  The  tumor  is 
rounded,  tense,  elastic,  not  tender,  and  may  have  rounded 
nodules  upon  its  surface.  There  maj'  be  fiuetuation  and 
"  hydatid  fremitus."  The  cysts  may  develop  rapidly  and 
produce  painful  sensations  from  pressure.  Rarely  ha'Uia- 
turia  may  be  produced.  Some  of  the  cysts  may  ruplm-e 
into  the  pelvis  of  the  kidney,  causing  the  echinococci  or 
their  booklets  to  appear  in  the  urine,  which  will  at  once 
establish  the  diagnosis.  The  passage  of  the  echinococci 
may  produce  miniature  renal  colic,  similar  to  those  symp- 
toms caused  by  the  passage  of  renal  gravel  or  a  small 
calculus.  Very  often  the  cysts  set  up  a  pyelitis,  with 
pyuria  and  hamaturia.  The  cysts  may  become  infected 
and  rujitiu'e  externally,  producing  a  perirenal  abscess. 
The  hydatid  tiunor  may  push  upward,  perforate  the  dia- 
phragm, and  open  into  t  he  pleura  or  bronchi,  in  which  case 
the  echinococci  will  be  coughed  up  and  the  expectoration 
will  liave  a  urinous  odor.  The  cyst  may  rupture  into 
the  general  peritoneal  cavity,  or  into  a  hollow  organ,  e.rj., 
stomach,  intestine,  etc. 

The  diagnosis  is  made  b_y  considering  (Morris) : 

1.  The  residence,  habits,  and  calling  of  the  individual 
in  reference  to  association  with  dogs.  2.  The  slow, 
silent,  insidious  growth  iif  a  tuiuor.  3.  The  absence  of 
pain,  of  fever,  of  general  (onstitutional  disturbances,  and 
of  any  change  in  the  composition,  or  any  variation  in  the 
quantity  of  the  urine.  4,  The  uniformly  smooth,  globu- 
lar outline  of  the  tumor,  with  fluctuation  and  hydatid 
fremitus.  5.  The  renal  connection  of  the  tumor  anil  the 
lack  of  ordinary  respiratory  movements.  6.  The  possi- 
ble discharge  of  hydatids  per  urethram,  by  the  mouth,  or 
by  the  aims.  7.  Attacks  of  renal  colic  caused  by,  and 
associated  with,  the  discharge  of  hydatids  by  urethra, 
producing  diminution  or  subsidence  of  the  flank  tumor. 

Treatment. — Aspiration  is  dangerous  and  should  not  be 
employed.  The  same  remark  applies  to  the  injection  of 
substances  into  the  cysts.  The  onl}'  proper  treatment  is 
to  cut  down  upon  it  by  the  hmibar  route,  tap  it,  remov- 
ing the  fluid  by  aspiration,  and  then  to  incise  the  cyst 
wall.  As  much  as  possible  of  the  wall  shovild  be  re- 
moved, and  the  edges  of  the  cavity  ought  then  to  be  sewn 
into  the  lumbar  wound.  The  cavity  is  then  packed  and 
allowed  to  heal  b_v  granulation.  Nephrectomy  is  allow- 
able only  when  the  whole  kidney  is  involved  in  the 
cysts.  In  certain  cases  it  may  be  possible  to  excise  the 
whole  cyst,  in  which  ease  the  raw  surfaces  of  the  kidney 
may  be  brought  together  by  sutures.  This  expedites 
recover}'. 

3.  Strong vurs  Gigas. — This  parasite  is  ver}'  rare 
in  man.  but  common  in  the  lower  animals.  It  bears  a 
great  resemblance  to  a  large  earth-worm  but  differs  from 
the  ascaris  lumbricoides  in  its  reddish  color,  and  by  its 
having  six  papilla>  around  the  mouth,  the  ascaris  having 
only  three.  It  is  fotmd  in  the  renal  pelvis,  producing 
great  irritation,  with  pain,  luematuria,  pyrexia,  and 
strangiUT.  The  pain  is  scimewhat  similar  to.  thougli 
milder  than,  renal  colic.  It  is  not  known  how  the  worm 
reaches  the  kidney.  Incision  into  the  pelvis  of  the  kid- 
ney, and  the  removal  of  the  worm  is  the  only  treatment. 

3.  PuNT.isTo.MU.M  Denticulatum  is  a  pathological 
curiosity  which  has  been  found  once  or  twice  in  man,  but 
which  has  no  clinical  interest.  It  is  a  parasite  belonging 
to  the  order  of  "mites,"  whose  natural  habitat  is  the  na- 
sal cavity  of  the  dog. 

4.  Distoma  H.ematobium. — In  temperate  climates  this 
is  rather  a  pathological  than  a  clinical  verity,  although 
it  is  verj-  common  in  Egypt  and  Southern  Africa.  The 
embryos  enter  the  alimentary  canal  through  the  mediiun 
of  drinking-water,  whence  they  make  their  way  to  the 
kidneys.     They  may  block  the  ureter  and  cause  hvdro- 
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nephrosis.  Their  entrance  into  the  bladder  may  cause 
considerable  irritation.  The  only  certain  means  of  diag- 
nosis is  the  discharge  of  ova  in  the  urine.  No  treatment 
can  be  adopted  which  will  have  anj'  influence  on  the 
parasite. 

5.  Asc.\Ris  Lt'>rBRicoiDES  (the  common  round-worm 
of  the  intestinal  canal)  lias  sometimes  found  its  way  into 
the  renal  pelvis — just  how,  it  is  diliicult  to  explain. 
This  worm  has  been  mistaken  for  the  strongylus  gigas, 
but  this  latter  has  invariably  a  deep  red  color,  whicli 
will  dilferentiate  it  from  the  former. 

G.  Secondar}'  actinomycosis  of  the  kidney  has  been  de- 
scribed several  times.  Israel  has  published  the  first  case 
of  primary  actinom_ycosis,  diagnosed  in  life,  and  success- 
fully operated  upon.  For  a  further  description  of  this 
case,  I  refer  to  Israel's  work. 

Clarence  Arthur  McWilliams. 

Heferencks. 

Israel:    ('tiir.   Klinik  rler  Nierenkranliheiten.   1901.     Handbuch    der 

prakiisrhpii  rhirurgle. 
Looniis-Thompson  :  American  System  of  Practical  Medicine.    Twen- 

tietb  Century  Practice  of  Medicine. 
Henry  Morris:  Surgical  Diseases  of  tlie  Kidney  and  Ureter. 

KIDNEYS,  DISEASES  OF:    SYPHILIS.     See  SypMlis. 

KIDNEYS,  DISEASES  OF:  TUBERCULOSIS.— Renal 

tuherculdsis  nccius  under  two  distinct  forms,  with  one  of 
whicli — the  dead -room  manifestation  of  a  general  dis- 
seminated disease — we  have  nothing  to  do  except  from  a 
statistical  standpoint.  In  these  cases  both  kidneys  are 
almost  invariably  affected  and  the  diagnosis  of  renal  in- 
volvement is  not  made  during  life,  or,  if  it  may  be,  itcalls 
for  no  attention  in  the  face  of  the  more  formidable  men- 
ace to  existence  fi'om  the  coexisting  implication  of  the 
pulmonary,  meningeal,  and  peritoneal  structures. 

If  we  permitted  ourselves  to  be  guided  by  such  ne- 
cropsy records  it  woidd  be  idle  to  expect  to  find  among 
the  living  any  cases  of  puiely  unilateral  renal  tuberculo- 
sis in  which  our  therapeutic  resources  could  be  of  benefit. 
The  writer's  morgue  investigations  in  all  forms  of  renal 
tuberculosis  .show  a  post-mortem  percentage  of  81,  in 
which  both  kidneys  were  tuberculous,  and  19  in  which 
but  one  organ  was  affected;  whereas  his  clinical  mate- 
rial, in  which  urinary  differentiations  were  made  by 
ureteral  catheterization,  has  given  33  per  cent,  of  double 
and  66  per  cent,  of  .single  renal  involvement.  It  is  need- 
less to  say  that  all  of  these  cases  belonged  to  the  class  in 
which  more  or  less  chronic  and  more  or  less  localized 
manifestations  of  tuberculosis  prevailed,  and  in  which 
there  were  almost  always  symptoms  referable  to  the 
urinary  or  genital  organs. 

Froiii  February  Is'i.,  1893,  to  JIarcli  28th,  1903,  1,437 
autopsies  were  made  in  the  Presbyterian  Hospital  of  New 
York  City:  869,  or  60 -|- per  cent.,  were  of  males;  558,  or 
39  + per  cent.,  were  of  females.  Of  this  number  358 
bodies,  or  18  per  cent.,  showed  some  tuberculous  lesion 
somewhere  in  the  body;  169,  or  65  per  cent.,  of  these 
were  in  males,  89,  or  35  per  cent.,  in  females.  Of  the 
258  tuberculous  bodies  48,  or  18.5  percent.,  showed  renal 
involvement. 
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Of  the  48  renal  cases  83,  or  66  per  cent.,  were  in  males, 
while  16,  or  33  per  cent.,  were  in  females.  Of  the  48  re- 
nal cases,  39,  or  81  per  cent.,  had  double  infection,  while 


9,  or  19  per  cent.,  had  single  infection.  Of  these  9  cases, 
the  right  kidney  was  involved  in  5,  the  left  in  4.  None 
of  the  48  renal  cases  failed  to  show  some  pulmonary  tu- 
berculous lesion.  No  instances  of  healed  renal  lesion 
were  met  with,  while  the  records  cite  5  cases  of  healed 
pulmouarv  processes. 

Cases  of  acute  miliary  tuberculosis  were  much  the  most 
common  in  infancy,  and  in  such  the  spleen  and  liver  were 
affected  at  least  as  often  as  the  kidneys.  The  periods 
between  the  third  and  fourtli  decades  were  the  next 
most  likely  ones  for  tuberculous  infection,  although 
here  many  of  the  cases  >vere  of  the  acute  general 
variety.  The  more  chronic  and  more  localized  forms 
were,  "however,  strikingly  in  evidence,  and  the  prevalence 
of  renal  tuberculosis  over  that  of  the  spleen  and  liver 
was  noted.  In  respect  to  individuals  at  this  age,  both 
morgue  and  clinical  records  agree  in  showing  that  here 
are  mainly  to  be  found  the  victims  of  a  chronic  unilateral 
renal  tuberculosis,  which  is  amenable  to  surgery. 

An  attempt  w'asmade  to  collect  the  number  of  cases  of 
renal  tuberculosis  received  in  the  hcjspital  during  this 
same  ten  j'ear  period,  but  many  difficulties  rendered  it 
impossible  to  make  more  than  an  approximate  esti- 
mate; doubtless  quite  a  number  must  have  eluded 
diagnosis,  and,  when  no  autopsy  occurred,  they  escaped 
record.  Most  of  the  48  autopsy  cases  had  been  unrec- 
ognized previously.  If  these  are  added  to  the  34 
diagnosed  as  renal  tuberculosis  there  were  in  all  81 
cases,  since  one  case  is  common  to  both  counts. 

Of  the  34  cases  diagnosed  as  bilateral  or  unilateral  dis- 
ease, 14  of  the  patients  in  the  latter  class  consented  to  the 
proposed  nephrectomy,  and  of  tliis  number  13  recovered, 
an  operative  mortality  of  7. 1  percent.  The  one  death  oc- 
curred in  a  man,  twenty -five  years  of  age,  at  tlie  end  of  six 
months,  while  the  patient  was  still  in  hospital,  and  was 
not  due  to  the  operation  but  to  extension  of  previously 
existing  chronic  pulmonary  processes  and  a  final  acute 
miliary  distribution  in  these  same  organs.  At  autopsy 
a  broken-down  tuberculous  nodule  was  also  found  in  the 
remaining  kidney. 

A  second  death  occurred  in  a  lad  of  sixteen  years,  due 
to  tuberculous  meningitis,  a  little  more  than  six  months 
after  operation  and  five  after  he  had  left  the  hospital. 
This  patient  was  at  the  point  of  death  when  operated 
upon,  and.  although  he  gained  thirty  pounds  shortly 
afterward,  other  foci  of  the  disease  had  already  been  rec- 
ognized before  the  emergency  ojieration,  and  it  was  pre- 
dicted that  a  return  to  his  former  uidiygieuic  home  con- 
ditions would  result  in  an  early  and  fatal  recurience.  The 
remaining  twelve  patients  are,  so  far  as  can  be  learned,  in 
a  fair  state  of  health  at  this  time.  The  fourteen  patients 
were,  with  the  exception  just  mentioned,  between  twenty 
and  forty  years  of  age. 

Etiology. — Although  instances  of  primary  unilateral  re- 
nal tuberculosis  probably  exist,  we  must  not  think  that 
surgical  measures  of  relief  are  to  be  reserved  for  these 
rare  cases  alone.  Most  of  the  jiatients  supposed  to  be- 
long in  this  category  are  certainly  such  as  have  had  an 
insignificant  dormant  focus  elsewhere,  and  from  which 
bacilli  have  gained  access  to  the  blood  and  been  planted 
successfully  in  one  kidney.  What  the  antecedent  renal 
condition  is  which  makes  it  a  favorable  soil  for  this  ba- 
cillary  growth  and  its  subsequent  necrotic  processes,  is 
not  known.  If  irritation  or  faulty  circidation  were  a  pre- 
disposing cause  the  disease  ought  to  be,  more  frequently 
than  it  is,  found  associated  with  cases  of  calculus  or 
gravel,  and  of  movable  kidney.  It  is  a  striking  excep- 
tion to  find  a  kidney  which  is  at  the  same  time  the  seat 
of  lithiasis  and  tuberculosis,  unless  the  concretion  repre- 
sents a  terminal  stage  of  the  latter  and  possibi)'  a  natural 
and  conservative  effort  at  cure. 

On  the  other  hand,  a  history  of  some  external  lumbar 
or  abdominal  injuiy  is  not  so  infrequentl}'  to  be  had  from 
these  patients,  but  whether  such  was  appreciated  only 
because  the  organ  was  already  the  seat  of  disease  and 
unduly  sensitive  it  is  difficult  to  determine,  and  this  diffi- 
culty is  increased  b_v  the  fact  that  occasional  cases  of  renal 
tuberculosis  are  far  advanced  when  they  first  come  to  the 
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notice  of  cvon  the  patient.  It  is  claimed  by  some  recent 
writers  that  the  parenchyma  of  the  kidneys  is  insensi- 
tive, that  pain  is  experienced  only  in  connection  with  le- 
sions of  a  distending  nature  suehas  lead  to  stretching  ot 
the  capsule  or  distention  of  the  pelvis.  This  statement 
would  seem  to  be  negatived  by  the  fact  that  some  con- 
siderably sacculated  tuberculous  kidneys  are  quite  pain- 
less. It  seems  to  be  essential  to  the  occurrence  of  a  pri- 
mary tuberculous  renal  lesion  tliat  a  bacillus  should  gain 
admission  to  a  blood-vessel  by  a  jirick  or  laceration,  else 
that  it  should  be  taken  up  from  a  mucous  or  cutaneous 
surface  by  a  lymph  space,  advanced  until  it  enters  a 
vein,  thence  carried  to  the  heart  and  one  of  the  renal 
arteries,  an  arteriole  of  which  probably  presents  it  to  a 
glomerulus  for  elimination.  Sherrington's  experiments 
justify  the  assumi)tion  that  tlie  tubercle  bacillus  can  pass 
this  filter  without  any  necessary  lesion  of  the  excretory 
memlnane. 

Durand-Fardel  has  demonstrated  these  bacilli  within 
and  just  outside  the  vessels  of  a  glomerulus,  where  they 
hud  not  yet  excited  an  initial  tuberculous  process,  nor 
could  themicroscope  detect  the  slightest  evidence  of  their 
presence  by  tissue  change  or  otherwise. 

That  more  often  than  not  the  bacilli  are  carried  by  the 
blood  to  the  kidney  from  some  already  existing  but  in- 
appreciable pulmonary  lesion  is  the  writer's  belief,  so  that 
although  the  renal  focus  becomes  an  ostensible  and  major 
object  of  ofl'ence  it  is  not  really  the  primary  one.  If  the 
kidnej'  is  successfully  removed  the  original  focus  else- 
"B'here  may  long  afterward  again  serve  as  a  point  of  de- 
parture of  infection  for  other  organs,  or  may  take  on 
acutely  destructive  processes  within  itself.  These  pos- 
sibilities should  not,  however,  deter  the  surgeon  from 
advising  the  earliest  possible  nephrectomy  for  purely 
imilateral  disease. 

Two  other  modes  of  renal  infection  are  recognized. 
The  so-called  ascending,  in  which  extension  by  conti- 
nuity of  the  disease  from  bladder  to  kidney  takes  place 
<Plat,e  XXXIX.).  Here  the  lym]ihatic  spaces  and  chan- 
nels of  the  ureter  are  presumably  the  agents  in  con- 
veying the  bacilli.  When  this  occurs  the  bladder  may 
have  had  its  original  infection  from  a  lesion  of  the  pros- 
tate or  seminal  vesicles,  from  a  descending  tuberculosis 
from  the  opposite  kidney,  from  an  implantation  made  by 
an  instrument  jiasscd  througli  llie  urethra,  or  from  a 
focus  initiated  by  blood  bacilli  ti^aiisjiorted  to  the  mucosa. 
This  last  csinse  may  produce  a  lesion  in  the  ureter  from 
which  the  disease  can  be  sjiread  both  upward  and  down- 
ward. 

When  tuberculosis  reaches  the  kidney  fi-om  the  ureter 
it  generally  presents  a  picture  of  necrosis  extending  per- 
ipherally in  coiUradistiiiction  to  the  processes  which  cliar- 
aeterize  a  blood-im|)lanted  tuberculosis  in  which  the  cor- 
tical zone  of  the  kidney — that  part  containing  the  great 
majority  of  the  ghmieruli — is  the  princi))al  part  to  suffer 
the  early  inroads  of  destruction  ;  although  the  pelvis  and 
parts  of  the  ureter  may  be  affected  with  tubercles  planted 
from  the  cortical  lesion. 

The  third  mode  of  infection  is  by  indirect  extension 
through  the  renal  capsule  from  a  tuberculous  disease  of 
some  contiguous  or  remote  organ.  Such  occin'rences  are 
veryrare.  Althoughit  isnot  infrequent  to Innd advanced 
tuberculosis  of  the  adrenals  at  autopsy,  the  writer  has 
seen  no  cases  cited  of  a  contact  infection  of  the  kidney, 
whereas,  in  cases  of  new  growth  of  the  adrenal  body,  in- 
vasion of  the  kidney  is  not  rare. 

The  renal  capsule  seems  to  exert  a  sufficient  protection 
against  tidjerculous  contagion  of  its  ])arcnchyma,  but 
through  the  pelvis  a  burrowing  vertebral  abscess  occa- 
sionally makes  a  successful  breach,  and  very  rarely  a  tu- 
berculosis may  by  invasion  of  the  ureter  extend  from  the 
peritoneum  to  the  kidne)'.  It  is  probable  that  ciglitj' 
per  cent,  of  the  cases  of  renal  tuberculosis  are  of  lueina- 
togenous  origin. 

The  susceptibility  of  the  kidney  to  infection  by  patho- 
genic germs  carrieil  to  it  by  the  blood  has  been  clearly 
demonstrated,  whereas  the  pol<'Mcy  of  the  lyTiijibatic 
channels  for  rapid  and  wide  germ  dissemination  is  not 


.so  well  established ;  yet  in  the  distribution  of  bacteria  by 
the  continuity  of  their  pathological  processes  for  limited 
distances  and  by  comparatively  slower  pi'ogress,  the  effi- 
cacy of  the  lynqdiatics  is  perfectly  appreciated.  That 
this  is  the  mode  of  dissemination  in  an  ascending  renal 
tuberculosis  I  am  inclined  to  believe,  and  I  have  also  no 
doubt  that  it  represents  the  mode  of  extension  of  the  dis- 
ease to  the  other  parts  of  any  already  infected  organ  or 
group  of  organs. 

It  was  a  good  while  ago  ascertained  that  the  secretions 
and  tissues  of  the  healthy  bod_v  do  not  contain  bacteria, 
and  it  is  now  equally  well  recognized  that  wlien  bacteria 
have  gained  an  entrance  to  the  body  they  may  appear  in 
the  secreta.  Particulaily  is  this  true  when  the  germs  are 
such  as  are  known  to  be  capable  of  exciting  lesions  in  the 
organs  affording  the  secretion.  Thus,  in  Wyssowko- 
witsch's  experiments  in  .seventeen  animals  subjected  to 
intravenous  injection  of  different  micro-organisms  path- 
ogeiuc  to  the  kidneys,  the  germs  were  found  in  the  urine 
thirteen  times. 

The  non-pathogenic  germs,  on  the  other  hand,  wholly 
disappear  from  the  circulation  after  a  while  without  hav- 
ing appeared  in  the  secreta. 

As  long  ago  as  18S2  C'ohnheim  maintained  that  by  renal 
excretion  the  human  organism  jiossessed  the  means  of 
ridding  it.selfof  both  dissolved  and  organized  poisons. 
Among  the  latter  he  included  tul]ercle  bacilli,  and  he  held 
that  they  could  be  transferred  from  a  pulmonary  source 
by  the  blood  to  the  urine  and  so  enter  the  liladder,  there 
to  establish  a  tuberculosis  without  injuiing  or  infecting 
the  kidney  during  their  passage. 

Von  Kahlden  professes  to  have  observed  kidneys 
through  which  the  bacilli  liave  filtered,  and  which  organs 
did  not  present  the  slightest  alteration  caused  by  the  tran- 
sit of  the  bacilli.  The  impossibility,  however,  of  a  thor- 
ough examination  of  the  entire  glandular  tissue  of  a  kid- 
ney must  be  apparent. 

The  investigations  of  Cavazzani  and  Wyssowkowitsch 
led  them  to  concUuie  that  this  passage  of  micro-organ- 
isms through  the  renal  membrane  could  not  occur  inior 
to  some  lesion  of  the  renal  ei)ithelium,  and  that  such  a 
lesion  was  as.sociated  with  the  escape  of  blood. 

From  his  own  experiments  Sherrington  decided  that 
because  proteids  are  not  always  discoverable  in  the  urine, 
it  is  not  necessary  to  insist  upon  the  conclusions  of  Wys- 
sowkowitsch and  others,  according  to  which  noxious 
bacteria  escape  in  the  secreta  only  when  the  blood  itself 
containing  them  escapes.  And  yet  he  admits  that  his 
deductions  are  equally  opposed  to  the  extreme  views  of 
Cohnheim  and  others,  who  assert  that  the  transit  of  bac- 
teria across  the  renal  membra.ne  occurs  while  it  is  still 
normal  in  condition. 

"This  membrane,"  Sherrington  says,  "is  rather  to  be 
regarded  as  then  exhibiting  in  a  minor  degree  the  path- 
ological change  which,  when  increased,  will  render  it 
pervious  to  the  same  extent  that  the  capillary  wall  be- 
comes pervious  in  an  area  of  intlammation."  This  opin- 
ion he  believes  to  receive  support  from  the  fact  that  the 
injected  germs  are  not  immediately  found  in  the  secreta, 
but  only  subsequently,  after  the  poisons  produced  by  the 
infection  have  bad  time  to  act  upon  the  membrane  and 
render  it  pervious. 

Sherrington  adds:  "Among  the  species  observed  to  es- 
cape through  the  membrane,  even  in  the  absence  of  es- 
cape of  blood,  are  some  that  are  not  motile ;  this  suggests 
that  in  their  transit  across  the  secreting  membrane  the 
bacteria  themselves  are  pas.sively  conveyed,  that  the  tran- 
sit is  less  an  active  migration  than  a  passive  transference." 

It  is,  then,  a  pertinent  question  whether  the  victims  of 
more  or  less  general  tuberculosis  can  present  tubercle  ba- 
cilli in  their  urine  and  yet  not  have  tuberculosis  of  the 
urinarj'  tract.  One  of  Sherrington's  experiments,  al- 
ready referred  to,  would  lead  us  to  believe  that  this  is 
possible. 

I  saw  some  years  ago  a  case  in  which  this  hypothesis  | 
could  not  but  be  considered.     I  had  resected  the  tubercu- 
lous left   knee  of  a  man,  A.  O.,  twenty -eight  years  old, 
who  since  the  age  of  ten  vears  had  given  evidence  at 
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Fig.  1. — Chronic  Renal  Tuberculosis.  At  the  lower  pole  of  the  kiduej-  is  seen  a  calcareous  concre- 
tion surrounded  by  a  thick  fibrous  capsule.  In  the  middle  zone  there  is  a  caseous  mass  which 
is  walled  off  from  the  surrounding  tissues  in  a  similar  manner — nature's  effort  to  effect  a  cure. 
At  various  jilaces  in  the  cortex  are  miliary  and  larger  tubercles  of  later  date.  (Dr.  Charles  N. 
Dowd's  case  of  nephrectomy.) 

Fig.  2. — A  Non-tuberculous  Kidney  which  has  Undergone  Liponiatous  Transformation,  Second- 
ary to  Calculous  Disease.  The  stone  is  seen  in  the  pelvis.  This  metamorphosis  is  similar  to 
that  described  by  some  writers  as  healed  renal  tuberculosis.  (Dr.  Robert  F.  Weir's  case  of 
nephrectomy.) 

Fig.  3. — Pseudotuberculosis  of  the  Kidney;  "Pseudotuberculosis  Cladothrichica "  of  Eppinger. 
(Dr.  George  A.  Tuttle's  case.) 

Fig.  4. — Subacute  Renal  Tuberculosis.  The  kidney  shows  on  its  surface  numerous  cortical  tuber- 
cles and  one  considerable  cj'St.  (Dr.  F.  Tilden  Brown's  case  of  nephrectomy  for  disease  involv- 
ing one  kidney.) 
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POST-MORTEM   APPEARANCES  IN   CHRONIC  TUBERCULOSIS  AND 
PSEUDO-TUBERCULOSIS  OF  THE   KIDNEY. 

(CASES  OF  DR.   DOWD,   DR.  WEIR,   DR.  TUTTLE,  AND   DR.    F.  TILDEN   BROWN.) 
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different  times  of  various  regional  tuberculoses.  Three 
niontlis  later  Iiis  tuberculous  right  testicle  was  removed. 
Altiiough  he  had  never  experienced  any  urinary  symp- 
toms. I  examined  liis  urine  before  the  last  operation,  and 
fimnd  tubercle  bacilli  in  each  of  four  mountings:  I  then 
examined  him  more  closely  in  refei'ence  to  vesical  or  renal 
svmptoms,  but  with  negative  resull.  Hence  I  was  led 
til  infer  that  the  bacilli  must  have  come  from  the  urethra, 
prostate,  or  seminal  vesicles.  To  test  it,  some  two  weeks 
later  the  urine  was  collected  by  a  sterilized  catheter, 
allowing  an  ounce,  for  cleansing  the  eye,  to  run  off  un- 
caught.  As  before,  the  lu-ine  by  gross  inspection  was 
quite  clear  by  centrifugal  sedimentation;  enough  pus 
corpuscles  were  obtained  to  make  six  slim  mountings. 
Tubercle  bacilli  were  found  in  each;  in  nearly  every  in- 
stance the  bacilli  were  in  the  leucocytes.  The  urine  was 
sterile  to  culture  on  the  ordinary  media.  It  was  acid,  of 
1.022  specitic  gravity.  There  was  no  albumin,  and  but 
an  occasional  blood  cell  was  found  microscopically.  The 
patient  did  not  have  to  urinate  during  the  night,  and  he 
had  no  frequency  of  micturition  during  the  day. 

This  catheter  test  did  not,  of  necessity,  warrant  the 
positive  conclusion  that  the  bacilli  came  from  the  kidney: 
but  had  the.v  come  from  a  vesical  lesion,  I  think  some 
epithelial  cells  would  have  been  found  with  the  pus  cells. 
After  he  left  the  hospital  I  saw  the  patient  several 
times,  and  always  fo\iud  him  going  about  in  what  lie 
called  "  good  health,"  having  gained  about  tifteen  jiounds 
since  the  operation.  All  attempts  to  discover  some  sub- 
jective evidence  of  urinary  trouble  were  futile. 

Four  months  later,  in  Ma.v,  1S96,  he  was  taken  suddenly 
ill  and  l)rouglit  to  the  medical  serviceof  the  Presbyterian 
Ilosjiital,  where  he  died  three  days  later  of  acute  miliary 
tuberculo.sis  of  the  lungs.  It  was  of  great  interest  to  de- 
termine the  source  of  the  tubercle  bacilli  found  in  his 
urine  two  years  before.  Autops}'  afforded  this  oppor- 
tunity. In  the  left  kidney  were  two .  moderate-.sized 
chronic  foci  conununicating  by  calyces  with  the  pelvis. 
The  left  ureter  was  much  dilated  in  two  ])laces.  liyper- 
feniic,  and  contained  a  few  minute  tubercles.  There  was 
a  single  lesion  in  the  right  kidney  similar  to  those  in  the 
left,  but  it  appeared  to  liave  no  conuuiuiication  with  the 
pelvis  of  the  organ.  The  vesical  mucous  memlirane 
about  the  left  lu'eteral  opening  was  conspicuous  by  the 
size  of  its  blood-vessels  only.  Both  seminal  vesicles  had 
■old  cheesy  deposits.  The  size  and  shape  of  that  on  the 
right  side  caused  a  marked  asymmetry  of  the  base  of 
the  bladder  and  ureteral  openings  (see  New  York  Mtilii-al 
Jom-iiiiJ,  April  Hd,  1897).  Every  portion  of  both  lungs 
was  studiled  with  minute  tubercles.  The  ]iatieut's  tem- 
perature had  been  almost  constant  between  104  and  10.j° 
P.  diu'ing  the  three  days  that  he  was  in  the  hospital. 
The  urine  appeared  normal  and  showed  no  albumin.  It 
was  not  then  examined  for  tubercle  bacilli. 

Whether  tlus  fatal  attack  of  pulmonary  tuberculosis 
■was  instituted  bv  a  fresh  infection  of  more  virulent  ba- 
cilli or  by  a  great  and  sudden  dissemination  (by  way  of 
the  blood  channels),  throughout  the  lungs,  of  the  very 
parasites  he  had  so  long  nourished  elsewhere,  must  be  left 
to  conjecture. 

A  great  proportion  of  the  victims  of  chronic  tubercu- 
lous disease  of  the  kidney  is  to  be  found  among  those  hav- 
ing a  more  or  less  marked  family  history  of  tuberculosis. 
For  this  reason  trifling  urinary  symptoms  should,  in  such 
cases,  receive  the  most  careful  and  persistent  scrutiny. 

The  patlwlofiti  of  renal  ttdierculosis  does  not  differ  from 
that  of  the  disease  found  elsewhere,  and  its  morbid  an- 
atomy is  mainly  dependent  upon  the  mode  of  invasion, 
the  activity  of  the  disease,  the  virulence  of  the  bacillus, 
and  the  resisting  powers  of  the  individual.  After 
deposition,  by  the'blood.  of  tubercle  bacilli  in  the  cortical 
area  of  the  kidney,  the  ju-esence  of  epithelial  and  giant 
cells  surrounded  by  and  interspersed  with  lymphoid  cor- 
puscles is  the  typical  picture  of  a  commencing  miliary 
granulation.  The  lesion,  microscopic  at  first,  progresses  to 
a  stage  where  it  becomes  a  grayish-white  or  yellowish  tu- 
bercle seen  ami  felt  on  gross  iiispection.  The  further  de- 
velopment of  the  single  lesion  or  the  coalition  of  several 


similar  lesions  leads  by  coagulation-necrosis  to  the  cheesy 
nodule.  Augmenting  at  the  expense  of  the  surrounding 
parenchyiua.  this  linalh'  ruptures  into  one  of  the  calyces, 
its  contents  and  sub.sequent  debris  then  mingling  with 
the  excreted  urine.  More  rarely  the  lesion  works  toward 
the  capsule,  lifting  and  possiblj'  breakin.g  through  it,  and 
instituting  there  a  jierineiihritic  tuberculosis.  When  a 
very  low  grade  of  activity  pertains,  the  evidences  of 
efforts  to  stay  the  progress  of  such  a  lesion  ma.y  rarely  be 
met  with  in  the  shape  of  a  dense  white-walled  limiting 
luembrane  encasing  either  a  putty-like  substance  ora  still 
more  advanced  metamorphosis  of  the  latter  in  the  shape 
of  a  calcareous  formation.  A  beautiful  example  of  this  is 
seen  in  parts  of  a  tuberctdous  kidney  recently  removed 
by  Dr.  Dowd  (Plate  XXXVIII.). 

Cystic  degeneration  of  tuberculous  origin,  independent 
of  ureteral  occlusion,  is  occasionally  met  with.  Tubercu- 
lous hydronephrosis  is  most  commonly  initiated  by  ure- 
tei'al  occlusion  due  to  ascending  disease,  whereas  tuber- 
culous pyonephrosis  is  generally  due  to  occlusion  of  the 
ureter  by  cheesy  matter  or  tissue  debris  from  the  already 
diseased  kidne.y. 

Cases  of  complete  arrest  of  renal  tuberculosis  are  occa- 
sionally reported.  Madelung  describes  a  condition  in 
which  the  renal  pelvis  is  invaded  by  a  .sclerotic  fatty  tis- 
sue with  closiu'e  of  the  ureter  and  apparent  cessation  of 
active  inflammation  ;  Michel  reports  a  case  in  w  hich  ex- 
treme atrophy  of  the  aft'ected  kidney  was  atteniled  by 
the  fVu'mation  of  an  encasing  mass  of  sclerotic  fat.  A 
very  siiuilar  condition  is  shown  by  Morris  to  be  at  tiiues 
initiated  by  a  perinephritis,  in  which  the  cellular  and 
adipose  tissues  surrounding  the  kidney  take  on  this  un- 
usual change.  And,  again,  .some  affection  of  the  kidney 
itself  appears  responsible  for  a  later  invasion  of  its  par- 
enchyiua by  fat,  probably  starting  along  the  vessels  at 
the  iiilum.  In  extreme  cases  this  will  transform  the 
whole  organ  into  a  fatty  mass.  A  rare  specimen,  in. 
which  a  calculus  encased  in  the  pelvis  may  have  been  the 
initial  cause  of  this  lipomatous  inetamor]ihosis,  is  seen  in 
what  was  once  a  kidne.y,  removed  by  Dr.  Weir  (Plate 
XXXVIII. ) ;  and,  from  the  description  given,  we  presume 
that  it  represents  the  same  appearances  as  were  observed 
in  the  cases  of  healed  renal  tuberculosis  described  by 
Madelung,  Tuflier,  Le  Dentu,  Newman,  and  Michel. 

Dinr/ni/niii. — When  a  kidney  is  exposed  at  operation  it 
is  often  impossible  to  say  from  gross  inspection  that  it  is 
affecteil  with  tuberculosis.  But  this  is  scarcely  neces- 
sary, tor  the  dia,gnosis  as  to  both  the  nature  and  the 
localization  of  the  disease  should  in  every  case  be 
made  before  the  patient  is  brought  to  the  operating  table; 
and  consequently  we  shall  not  attempt  to  give  a  table  of 
differential  diagnoses  to  help  distinguish  between  the  ap- 
pearances of  a  tuberculous  kidney  and  those  of  the  sep- 
tic, syphilitic,  malarial,  carcinomatous,  or  leprous  kidne_v. 
Because  of  its  varietj'  and  novelty,  it  may,  however,  be 
of  interest  to  give  a  brief  description  of  a  disease  which 
presents  cortical  and  disseminated  lesions  exactly  like 
tliose  of  tuberculosis.  Not  alone  macroscopically  but 
histologically  both  diseases  are  characterized  by  inflltra- 
tion  of  the  framework  surrounding  the  lesions,  b\'  de- 
generation of  the  inflammatory  exudate  going  on  to 
necrosis,  and  by  .solution  of  the  tissue  and  exudate. 

PsEt!DOTUBERCUi,osis. — The  illustration  —Fig.  2,  Plate 
XXXVIII. — is  that  of  a  kidney  removed  at  auto])sy  from 
a  patient  of  Dr.  G.  A.  Tuttle,  of  the  Presbyterian  Hospi- 
tal, by  whom  the  specific  micro-organism  has  been 
cultivated  and  extensively  experimented  with.  Dr. 
Tuttle's  studies  are  abbreviated  in  the  following  resume. 

A  disease  which  closely  resembles  tuberculosis  in  the 
character  and  distribution  of  its  lesions,  and  which,  in 
certain  stages  at  least,  presents  almost  precisely  the 
same  appearances  as  those  which  are  observed  in  mil- 
iary tuberculosis,  so  that  it  may  easily  be  mistaken  for 
that  disease,  was  first  described  by  Eppinger  in  1891  as 
"pseudotuberculosis  cladothrichica."  The  micro-organ- 
ism proved  by  Ejipinger  to  have  caused  the  disease  was 
reported  by  him  as  a  cladothrix,  although  he  described  a 
real  branching  of  the  threads.     It  has  been  found  to,  be  a 
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species  of  streptothrix,  a  genus  of  the  family  to  wliicli 
belong  the  tubercle  bacillus,  the  KlebsLoffler  bacillus, 
and  the  actinomyces.  During  the  past  si.\  years  seven 
similar  cases  have  been  reported  liy  different  observers, 
one  of  them  having  been  diagnosticated  during  life  and  the 
diagnosis  confirmed  at  autopsy.  A  few  other  cases  have 
been  reported  as  streptothrix  disease,  but  the  proofs  have 
not  been  convincing. 

A  case  of  this  disease  in  which  were  combined  the  le- 
sions described  by  the  different  observers,  occurred  in  the 
medical  service  of  the  Presbyterian  Hospital  in  the  sum- 
mer of  1898.  The  iiatient,  a'woman  thirty-three  years  of 
age,  gave  the  history  and  presented  the  clinical  symp- 
toms of  acute  lobar  pnevuuonia.  The  onset  was  sudden 
and  was  marked  by  a  chill  with  fever,  i-apid  pulse  and 
respiration,  pain  in' the  left  side  and  back,  and  cough. 
There  was  a  small  area  of  consolidation  in  the  lower  part 
of  the  upper  lobe  of  the  left  lung,  Avlncli  increased  to  four 
or  live  inches  in  extent.  Prostration  was  marked.  Great 
pain  in  the  liunbar  region  and  thighs  and  intense  vesical 
tenesmus  wei'e  prominent  symptoms  in  the  later  stages 
of  the  disease.  Eight  or  ten  small  subcutaneous  ab- 
scesses appeared  on  the  forearms,  abdomen,  and  thighs, 
and  there  were  repeated  attacks  of  profuse  sweating. 
Death  took  place  on  the  fifteenth  day  of  the  disease. 

The  autopsy,  nine  hours  after  death,  showed  a  resolv- 
ing area  of  pneumonia  in  the  left  upper  lobe,  the  appear- 
ance of  acute  miliary  t.ubercidosis  in  the  right  lower  lobe, 
and  small  foci  of  suppuration  scattered  throughout  both 
lungs.  One  small  clieesv  nodule  was  found  in  the  right 
lower  lobe.  The  heart  muscle  showed  several  small 
white  infarctions  which  were  becoming  softened.  Op- 
po.site  one  of  these,  in  the  wall  of  the  left  ventricle,  was 
a  thrombus  of  fibrin  containing  foci  of  i)us.  The  pan- 
creas contained  many  small  abscesses.  The  liver  and 
spleen  were  normal.  The  kidneys  were  thicklv  sown 
with  minute  white  granules,  evenly  distributed  through 
their  substance  and  showing  on  the  surface.  In  addition 
there  were  several  prominent  white  nodules,  one-quarter 
to  one-half  inch  in  diameter,  which  were  found  to  con- 
tain thick,  tenacious  matter.  The  meseuterj' wasden.sely 
studded  with  miliary  tubercles  and  tubercles  were  scat- 
tered over  the  parietal  and  intestinal  peritoneum. 

The  microscopical  examination  showed  a  typical  pict- 
ure of  tuberevdous  iutlammation  in  the  lower  lobe  of  the 
right  lung.  There  were  characteristic  tubercles  composed 
of  epithelial  cells  and  giant  cells,  some  with  cheesy  de- 
generation, and  some  with  fibrous  tissue  in  the  centre. 
There  were  also  areas  of  cicatricial  fibrous  tissue  such  as 
are  seen  in  chronic  tuberculosis.  No  other  characteristic 
tuberculous  lesions  were  found.  The  kidneys  showed  little 
collections  of  small  round  cells,  some  of  them  with  a  cen- 
tral area  of  granular  degeneration,  but  no  giant  cells  were 
found.  Careful  searching  failed  to  discover  any  tubei'cle 
bacilli  in  any  of  the  lesions,  even  in  those  of  the  right 
lung  which  appeared  most  certainly  to  be  tuberculous. 
Smears  from  tlie  abscesses  and  sections  of  the  lungs, 
heart,  and  kidneys,  stained  by  Gram's  method,  showed 
an  abundance  of  branching  threads  in  the  tubercle-like 
nodules.  None,  however,  could  be  found  in  the  tuber- 
cles with  giant  cells,  these  apparently  being  lesions  of 
longer  standing  than  the  small  niund-celled  tubercles. 

Crdtures  from  the  kidncj's  showed  a  pure  growth  of 
slender  branching  threads  in  light  yellow  colonies. 
Growth  occurred  in  the  incubator  upon  all  of  the  com- 
mon culture  media.  Spoi'cs  were  formed  ujion  potato. 
Subcutaneous  abscesses  developed  in  rabbits  and  guinea- 
pigs  at  the  site  of  inoculation,  but  the  animals  recovered. 
When  the  bacilli  were  placed  in  the  blood  stream  in  rab- 
bits, rapid  emaciation  and  death  resulted  in  from  seven  to 
sixteen  days,  with  widespread  tubercle-like  lesions,  al- 
ways most  numerous  in  the  kidneys. 

If  we  compare  the  appearance  of  the  growths  on  differ- 
ent culture  media  and  the  results  of  animal  experiments 
with  the  descriptions  of  Epjiinger's  streptothrix,  we  see 
that  the  micro-organisms  found  in  the  two  cases  are 
closely  similar  if  not  idenlical. 

No  motility  of  the  bacilli  was  noted  at  any  stage  of 


growth  in  Tuttle's  ca.se,  while  Eppinger  described  a  slow 
movement  of  the  threads.  Other  obser\ers  were  not  able 
to  confirm  this. 

The  Ki/mptomatoloffy  of  renal  tuberculosis  taken  collec- 
tively gives  a  rather  complex  jiicture.  The  symptoms 
not  on!}'  vary  more  or  less  at  different  stages,  but  it  has 
to  be  remembered  that,  according  as  infection  has  oc- 
curred through  either  of  the  two  main  channels  of  access 
to  the  kidney — the  arteiial  and  the  ureteral— the  symp- 
toms, during  the  early  stages  at  least,  will  be  dissimilar. 

In  cases  of  blood  infection,  when  the  newly  planted 
tubercles  act  as  excitants  to  the  functional  activity  of  the 
organ,  polyuria  is  not  infrequently  noted;  but  with  this 
exception  the  early  stage  may  be  symptomless  until  the 
lesions  have  advanced  to  the  formation  of  a  iialjiable  tu- 
mor, or  liave  reached  thestage  of  eruption  into  one  ofthe 
calyces,  which  often  occurs  before  tumefaction.  With 
this  rupture  may  at  once  occur  in  a  minor  degree  some 
of  the  symptoms  which  Avill  have  l)een  ]iresent  from  the 
outset  in  a  case  of  the  ascending  ureteral  variet_v;  for 
the  victim  of  the  latter  will  have  been  undergoing,  for  a 
long  time  prior  to  ascending  access  to  the  kidney,  all 
those  distressing  vesical  and  ureteral  symptoms  to  A\liich 
for  the  first  time  a  patient  with  tlie  first  form  of  infection 
is  now  exposed  through  the  liberation  of  tuberculous 
material  by  rupture  of  the  hitherto  walled-in  kidney 
lesion.  Although  the  writer  has  never  seen  a  specimen 
which  demonstrated  jiositivelj'  this  invasion  of  the  kidney 
by  ureteral  ascent — the  kidney  for  instance  being  sound, 
while  yet  the  ureter  showed  tubercles  spreading  upward 
from  a  similarly  diseased  bladder — he  has  no  sufiicient 
reason  for  denying  the  possibility  of  its  existence.  He 
has  always  regarded  the  right  kidney  and  lu'eter  shown 
in  Plate  XXXIX.  as  an  example  of  this  sort,  while 
the  totally  destroyed  organ  of  the  opposite  side  must 
have  been  an  antedating  infection  that  originated  by 
way  of  the  blood,  since  the  ureter  shows  nothing  besides 
a  stricture  choked  with  debris. 

Sometimes  the  subjective  symptoms  are  pronoimced 
even  in  the  early  stages,  there  being  an  acute  pain  refer- 
able to  the  kidney  or  ujipcr  part  of  the  ureter.  AVhen 
such  painful  seizures  occur  as  crises,  accompanied  by 
nausea  and  vomiting,  the  attendant  is  more  ajit  to  sus- 
)ieet  renal  calculus,  gi-avcl,  or  angled  ureter  with  mov- 
able kidney  than  tuberculosis.  In  other  cases,  again,  pain 
is  little  noticed  in  the  advanced  stages  of  the  disease;  all 
that  we  find  is  an  irritable  behavior  of  the  bladder,  and 
too  often  these  vesical  symptoms  are  cited  by  the  phy- 
•sician  as  evidence  that  thisviscusis  the  original  and  only 
seat  of  the  trouble.  A  dull  aching  in  the  lumbar  region  is 
always  significant,  and  when  in  addition  to  this  a  mass 
corresponding  to  the  kidney  can  be  pal])aled,  the  manip- 
ulation eliciting  pain,  the  indication  for  further  study 
is  strong.  Commonly  in  the  early  stage  no  kidney  can 
be  felt,  but  biiuanual  pressure  will  show  that  the  organ 
is  more  sensitive  than  the  opposite  one. 

In  quite  a  proportion  of  the  cases  it  will  lie  found  that 
the  patients  give  a  history  of  having  had.  at  different 
stages  of  the  disease,  malaise  with  chilly  and  febrile 
manifestations  reseiuliling  malaria,  and  of  having  been 
treated  at  various  intervals  for  this  disease.  A  mixture 
of  blood  with  the  urine  in  sufiicient  quantity  to  attract 
the  attention  of  the  patient  and  be  called  a  hemorrhage 
is  an  unusual  symptom,  which  has,  however,  at  times  been 
noted  as  one  of  the  earliest;  but  it  points  with  vastly 
greatei'  probability  to  the  presence  of  a  new  growth.  On 
the  other  hand,  a  microscopic  quantity  of  blood  is  among 
the  commonest  of  the  sj'mptoms  of  renal  tuberculosis 
from  the  time  of  rupture  of  the  lesion  until  the  end. 

Pyuria,  which  in  varying  degrees  is  a  constant  symp- 
tom" after  the  stage  of  rupture,  is  apt  to  be  noted  by  in- 
telligent individuals,  and  to  the  physician  it  should  give 
immediate  warning  to  look  for  tubeicle  bacilli.  Espe- 
cially is  this  the  case  when  with  an  acid  urine  the  micro- 
scopic mounting,  dried  and  stained  only  with  methylene 
Ijlue,  shows  afield  containing  nothing  but  pus  corpuscles 
and  an  occasional  blood  cell  with  very  few  or  no  epithe- 
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Post-mortem  Appearances  iu  a  Case  of  Chrouic  Diffuse  Urinary  Tuberculosis.  (Patient  of 
Dr.  F.  Tildeu  Brown.) 

Fig.  1. — Aspect  of  Right  Kidney  after  Being  Laid  Open.  The  clianges  to  be  noted  are  tlie  follow- 
ing: Compensator}' hypertroplij- and  tuberculosis  spreading  from  within ;  the  presence  of  tu- 
bercles in  the  pelvis,  representing  presumabh'a  direct  extension  from  those  located  in  the  right 
ureter:  and  the  destruction  of  one  pyramid.  Attention  is  also  called  to  the  fact  that  there  are 
no  cortical  lesions. 

Fig.  2. — Inner  Aspect  of  the  Left  Kidney.  The  glandular  ti.ssue  of  this  organ  has  beeit  wholly 
destroyed  and  each  pyramid  replaced  by  caseous  material. 

Fig.  3  represents  the  kidneys,  ureters,  and  bladder  (belonging  to  the  same  patient)  in  their  natural 
connection.  The  ureters  and  bladder  have  been  laid  open  so  as  to  expose  to  view  the  mucous 
membrane  which  lines  them.  The  kidneys,  however,  are  shown  as  they  appeared  before  they 
were  ojjened.  On  the  surface  of  the  right  kidney  (R)  there  are  no  evidences  of  the  presence  of 
tubercles  in  the  cortical  portion  of  the  organ,  but  a  few  may  be  seen  on  the  surface  of  the  left 
kidney  (L.)  The  ureter  belonging  to  the  latter  appears  to  have  escaped  infection,  unless  the 
stricture  at  it' is  to  be  explained  as  the  result  of  tuberculous  ulceration.  On  the  other  hand, 
the  lining  mucous  membrane  of  the  bladder  and  of  the  right  ureter  shows  the  presence  of  an 
abundant  crop  of  tubercles. 

The  drawing  as  a  whole  is  believed  to  illustrate  an  original  blood  implantation  of  tuberculosis 
in  the  left  kidney ;  direct  secondary  infection,  from  this  source,  of  the  bladder ;  then  an  ascending 
ureteritis,  pyelitis,  and  nephritis  of  the  opposite  (right)  urinary  tract. 


Reference  Handbook 

OF  THE 

Medical    Sciences 


PLATE  XXXIX 


wEOTMen-Ci 


POST-MORTEM   APPEARANCES  IN  CHRONIC  URINARY  TUBERCULOSIS. 

(CASE  OF  DR.   F.  TILDEN   BROWN.) 

[Organs  moderately  reduced  in  size  in  the  drawings.] 


I 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Kldnpys. 
Kiflueys. 


lial  cells,  no  casts  or  crj'stals,  and  not  a  trace  of  other  micro- 
organisms. The  examiner,  after  such  a  preliminary  test, 
can  feel  pretty  strongly  assured  that  if  noAV  the  future 
mounts  are  stained  for  tubercle  bacilli  some  will  be  found 
sooner  or  later. 

The  pyrexia,  except  in  the  most  advanced  stages  and 
when  to.\a>mia  is  excessive,  remains  well  within  a  range 
of  two  and  a  half  degrees.  Almost  all  of  these  patients 
have  a  faul  fy  color  even  in  the  early  stages,  a  combination 
of  slight  anamia  with  softening  of  the  tissues,  a  kind 
of  tlabbiuess  but  not  cedcma.  Tliey  arc.  however,  fre- 
quentl_v  rotund  and  well- 
niu  scled.  Of  course, 
in  tlie  advanced  stage, 
malnutrition  and  every 
evidence  of  excessivi! 
invalidism  are  marked. 

By  far  the  most  strik- 
ing symptom  of  renal 
tuberculosis  is  tham- 
uria.*  Commonly  i>a- 
tients  will  maintain  that 
they  never  had  any  urin 
ary  symptoms  until  tliey 
were  suddenly  aware  of 
the  obligation  to  urinate 
more  frequently  than 
had  been  their  custom, 
and  that  this  annoyance 
is  just  as  great  during 
the  night  as  in  the  day- 
time, perhaps  greater, 
and  not  infrequently 
they  recount  having  had 
several  recoveries  from 
this  frequency  while 
■each  recurrence  has  been 
more  persistent  than  the 
last. 

This  .symptom  is  sus- 
ceptible of  a  difl'ercnt 
explanation  at  two 
stages  of  the  disease.    At 

first,  when  the  renal  function  is  much  stimulated  by 
the  recent  tuberculous  infection  and  before  these  le- 
sions l)ec(mie  large  enough  to  rupture  and  conununi- 
•cate  with  the  urinary  channels,  a  sufficient  polyuria 
may  be  maintained  to  tax  the  bladder  capacit}'  and 
thus  lead  to  a  relative  degree  of  frequency.  Again, 
when  the  renal  lesions  have  become  open  ones,  although 
they  still  cause  a  somewhat  greater  filtration  of  fluid 
than  comes  from  the  normal  gland  on  the  opposite  side, 
the  polyuria  is  not  so  marked  as  at  first.  Now,  liow- 
■ever,  the  slight  but  constant  output  of  ]>us,  bacilli,  their 
toxins,  and  the  general  tuberculous  debris,  is  probably  in 
some  cases  sufliciently  irritating  to  the  base  and  neck  of 
the  bladder  to  cause  freq\iency  of  urination.  The  writer 
onte  looked  upon  thamuria  as  the  classical  and  almost 
pathognomonic  symptom  of  renal  tuberculo.sis.  Further 
observation  tends  to  show,  however,  that  in  the  majority 
■of  ca.ses  this  typical  symptom  docs  not  apjiear  until  the 
lower  segment  of  the  ureter  has  ac(iuircd  a  genuine 
tuberculous  lesion,  or,  at  any  rate,  until  marked  liyper- 
a'mia  and  cedema  have  developed  together  with  an  irrita- 
ble state  of  the  mouth  of  the  ureter,  so  that  when  the  peri- 
staltic waves  of  this  tube,  made  undidy  intense  by  the 
infectious  lesion,  are  conveyed  to  and  otiliquely  through 
a  limited  part  of  the  bladder  muscle,  they  become  instru- 
mental in  exciting  the  detrusor  muscles  of  the  latter  or- 
gan. As  every  intlammalory  process  seeks  repose  for  its 
best  comf(U-t,  it  is  |u-obable  that  the  pi'essure  and  increas- 
ing tension  to  which  the  diseased  tissues  at  the  moiith 
of  the  ureter  are  subjected  by  urinary  accunudations  in 
the  bladder,  furnish  the  main  incentive  to  thamuria,  it 

♦©a^a,  often,  and  oupoc,  nrine,  a  substantive  eoniiMunded  bv  the 
writer  in  \»m.  with  the  approval  of  Dr.  Franl;  P.  Foster.  There  had 
hitherto  been  no  word  to  express  frequency  of  urination,  althousrii 
aome  had  used  polyuria  as  a  synonymous  term. 


being  assumed  of  course  that  the  bladder  itself  and  pos- 
terior urethra  are  exempt. 

Diagnosis. — The  diagnosis  of  the  disease  is  absolute  or 
presumptive.  Although  in  eighty  per  cent,  of  cases  the 
former  is  at  the  present  day  a  result  to  be  expected,  there 
may  be  a  i-emainitig  twenty  per  cent,  in  which,  for  reasons 
presently  to  lie  considered,  patients  must  come  to  opera- 
tion witii  only  a  tentative  diagnosis. 

Presence  of  the  tubercle  bacillus  in  the  urin©  of  either 
kidney,  taken  in  connection  with,  or  even  without,  most 
of  the  already  mentioned  symptoms,  is  the  sole  reqiiii-e- 


Fig.  aitiH.— The  Writer's  IrrisriiliuB  f'ystoscope  for  Bilateral  Catheterization.  A,  Irrigation  and  lijrht- 
carr>1ng  sheath  for  various  teieseopic  parts ;  £,  screw  post  for  electric-liKht  connections ;  J,  inlet  cock  for 
water  or  air  as  bladder-distending  medium  ;  O,  outlet  cock  for  same. 


raent  for  absolute  diagnosis.  Two  events  rendered  tliis 
modern  advance  possible:  first,  Koch's  discovery;  sec- 
ondly, the  perfection  of  mechanical  contrivances  by 
means  of  which  the  urine  of  each  kidney  can  be  gathered 
from  its  ureter  before  commingling  with  that  of  its 
fellow  in  the  bladder.  In  this  way  may  be  determined 
the  diseased  state  of  one  or  both  organs  as  well  as  the 
functional  capacity  of  each.  The  bilateral  ureter-cathe- 
terizing  cystosco]ie  is  the  most  effective  instrument  for 
accomplishing  this  purpose  in  both  sexes,  since  not 
alone  can  the  condition  of  tlie  bladder,  and  especially 
that  of  the  mouths  of  the  ureters,  be  observed,  but,  by 
means  of  the  flexible  sterile  catheters  placed  in  the  lower 
three  inches  of  each  ureter,  both  kidneys  can  be  drained 
conjointly  while  the  same  nervous  influences  pertain  aud 
the  same  physiological  processes  are  active.  With  sjieci- 
mens  thus  synehronotisly  collected,  minor  quantitative 
and  qualitative  variations  in  the  excretions  oi  the  two 
glands  may  be  given  a  valuation  they  could  not  be  al- 
h)wed  if  the  specimens  were  gatheied  in  the  still  gen- 
erally prevailing  fashion,  that  is,  by  a  single  catheter 
used  first  on  one  side  and  then  on  the  other. 

In  the  presence  of  tbamuiia,  that  ofttime  misleading 
symptom,  it  is  proper  to  empliasixe  the  importance  of  al- 
ways looking  beyond  the  bladder  for  its  possible  explan- 
ation, but  particularly  so  when  cystoscopv  reveals  an 
oedematous  or  h}per:vmic  state  of  one  oi'  the  other  ureter 
opening.  Then  one  can  be  very  nearly  certain  of  finding 
the  corresponding  kidney  diseased.  But  the  existence  of 
a  normal  ureter  mouth  does  not  preclude  the  existence  of 
a  kidney  with  open  lesions  in  the  early  stage  of  tubercu- 
losis. The  ureter-catheter  test  is  the  onl_v  one  which  can 
determine  in  .such  cases  the  localization  of  the  process. 

Fig.  3068  shows  the  writer's  latest  modification  of  his 
original  double-barrelled  ureter  cystoscope.     For  a  fuller 
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description  of  the  instrument  and  general  teclinique 
see  the  "Presbyterian  Hospital  Medical  uiid  Surgical 
Reports  "  for  1902. 

While  separate  urines  are  being  colleclcd  in  this  way 
for  chemical,  microscopical,  and  perhaps  animal-iuocula- 
tion  tests,  it  is  well  to  h-t  four  or  hve  drops  from  each 
ureteral  catheter  fall  upon  the  media  of  blood  serum 
tubes  labelled  right  and  left;  for  although  the  results  of 
growing  tubercle  bacilli  on  special  culture  media  as  a 
means  of  diagnosis  have  not  been  sufficient  to  inspire 
general  conlideuce,  it  is  well  to  be  informed  in  all  sus- 
pected Uidncy  cases  as  to  the  ju-esence  or  absence  of  other 
pathogenic  micro  organisms.  Despite  all  these  aids  to 
diagnosis  there  are  undoubtedly  a  few  cases  of  renal  tu- 
berculosis, even  with  open  lesions,  in  which  the  individ- 
tial  urine  simply  indicates  the  presence  of  a  marked 
liyelonephritis,  and  nothing  more.  The  specific  bacilli 
are  so  sparsely  shed  as  greatly  to  nunimize  the  clianccsof 
dctcctiug  them  by  aid  of  the  nucroscope.  After  removal 
of  such  a  kidney  it  may  require  a  very  ]jr()longed  search 
to  secure  a  bacillus  or  two,  although  tubercle  tissue  is 
quite  general.  Dr.  Bolton's  case  was  one  of  this  kind 
(see  AiiiKils  nf  Siiiycn/,  June,  1900,  p.  749).  In  such  an 
instance  even  animal  inoculation  might  jirove  negative 
unless  practised  on  a  large  scale,  while  the  less  positive 
tuberculin  test  would  probably  be  afhrmative. 

Then  there  are  some  cases  in  which  the  disease  begins 
as  a  plainly  evident  urinary  tuberculosis,  but  in  which 
there  are  such  advanced  and  jiainf  ul  vesical  and  urethral 
lesions  as  to  defeat  all  elforts  to  secure  the  separate 
iirines  bj'  cystoscopic  ureter  catheterization.  In  cases 
like  this,  if  suprapubic  drainage  is  established  to  secure 
repose  of  the  bladder,  advantage  should  be  taken  of  the 
presence  of  an  opening  and  of  the  existence  of  f  idl  anses- 
thesia  for  the  introduction,  if  possible,  of  the  ureter 
catheters,  because,  if  one  kidney  is  thus  found  to  be 
tubeiculous  and  the  other  healthy,  a  nephrectomy  will 
yet  afford  the  best  chance  for  prolongation  of  life  and 
comfort  (see  Boston  Medicnl  and  Suiyioil  Junnial,  May 
30th,  1901,  p.  515).  But  merely  resorting,  in  a  case  of 
renal  tuberculosis,  to  epicystotomy  for  the  relief  of  vesical 
spasm  is  an  illogical  procedure;  nothing  can  be  gained 
by  it  so  long  as  tuberculous  products  continue  to  descend 
into  the  viscus  from  above. 

Dr.  F.  C.  Wood  says,  in  respect  to  tuberculin  as  an  aid 
to  diagnosis  in  this  disease,  that  its  injection,  for  the  pur- 
pose of  determining  the  presence  or  absence  of  a  genito- 
urinary tuberculous  lesion,  has  come  widely  into  use. 
The  normal  temperature  variations  of  the  patient  are 
first  deternuned  for  twenty-four  hours,  preferably  by 
hourly  observations;  after  the  injection  the  tenqierature 
must  again  be  taken  at  intervals  at  least  equally 
frequent  or  a  slight  I'caction  may  be  overlooked.  The 
original  Koch's  tuberculin,  which  is  a  glycerin  extract 
of  the  bodies  of  the  tubercle  bacilli,  is  to  be  used,  and  not 
one  of  the  newer  preparations.  One-half  to'one  ndlli- 
gram  of  the  tuberculin  is  to  be  injected,  the  smaller 
quantity  in  children,  the  larger  in  adults.  These 
quantities  can  be  easily  measured  by  properly  diluting 
the  original  strong  solution.  The  injecticm  should  be 
made  into  the  deeper  ti-ssues  with  a  hypodernuc  syringe 
which  lias  been  sterilized  by  boiling.  If  after  the  first 
injection  a  rise  of  temperature  of  0.5'  C.  is  observed  the 
diagnosis  of  a  tubercuKms  lesion  is  probable.  This  rise 
regularly  occurs  within  the  first  thirty -si.\  hours  after  the 
injection,  usually  within  four  or  five  hours.  If  no  rise 
is  observed  a  second  or  even  a  third  injection  may  be 
given,  with  ado.se  not  to  exceed  10  mgm. ;  anything  above 
this  will  cause  a  rise  of  temperature  in  healthy  adults. 
A  positive  result  aft'ords  very  strong  evidsnce  of  an  ac- 
tive tuberculous  lesion  in  the  body;  a  negative  result  is 
n<it  quite  so  valuable,  as  in  a  certain  uund)er  of  cases 
of  old  encapsulated  tubercidous  lesions  a  positive  reac- 
tion does  not  occur,  even  when  considerable  doses  are 
adnunistei'cd.  This  is  probably  due  to  the  poor  circulation 
in  such  nodules  wliich  |uevcnt.s  the  escape  of  the  toxins 
of  the  bacilli  and  ei)ually  the  entry  of  the  tuberculin. 

The  careful  use  of  well-prepared  tuberculin  is  not  dan- 


gerous. It  contains  no  tubercle  bacilli.  Unfortunately 
the  significance  of  a  positive  reaction  is  in  these  renal 
cases  not  always  so  strong  as  could  be  wished,  since  it 
has  been  well  established  that  a  con.siderable  proportion 
of  individuals  showing  no  evidence  of  pulmonary  tuber- 
culosis have  focal  and  quiescent  lesions  of  the  apices  and 
pleura. 

An  element  of  confusion  which  does  not  come  into  con- 
sideration in  the  case  of  properly  collected  ureter-cathe- 
ter specimens  of  urine,  occupies  an  inijjortant  place  in 
the  records  of  all  the  earlier  steps  leading  to  a  diagnosis 
of  genito-uriuary  tuberculosis  in  general.  This  is  the 
smegma  bacillus,  a  micro-organism  which  occurs  with 
great  constancy  and  in  varying  numbers  in  the  smegma 
of  the  prepuce  of  the  male,  in  the  grooves  between  thi; 
labia  majora  and  minora  in  the  female,  and  about  the 
perineum  and  anus  of  both  sexes.  It  has  also  been  de- 
monstrated in  the  cerumen  of  the  ear,  on  cutaneous  sur- 
faces, and  in  various  parts  of  the  body,  esjiecially  in  the 
folds  of  the  groin,  the  armpits,  and  the  grooves  of  the 
umbilicus,  and  also  on  the  mucous  lueudirane  of  the 
mouth.  Careful  examination  of  the  sediment  of  volun- 
tarily voided  urine  will,  in  most  eases,  reveal  the  smegma 
bacillus.  For  obvious  reasons  the  urine  of  females  con- 
tains larger  numbers  of  this  organism  than  that  of  males. 
Grlinbaum  found  them  in  the  .sediment  of  centrifuged 
urine  of  females  in  fifty-nine  per  cent,  of  the  specimens 
examined. 

They  may  be  readily  stained  by  basic  aniline  dyes ;  car- 
bol-fuchsin  gives  the  best  results.  The  most  .striking 
peculiarity  of  this  bacillus  is  its  remarkable  resistance  to 
decolorizing  solutions;  in  which  respect  it  resendjles  the 
tubercle  bacillus.  The  red  color  of  aniline-fuchsin  stain 
may  often  persist  for  some  time  after  the  specimen  has 
been  subjected  to  the  action  of  five-per-cent.  sulphuric 
acid,  twenty-per-cc'iit.  intric  acid,  alcoholic  sulphuric  acid, 
alcohol,  t>r  other  decolorizing  agents.  It  is,  however,  a 
well-established  fact  that  the  smegma  bacillus  is  some- 
what more  sensitive  to  acids  than  the  tubercle  bacillus, 
and  on  this  fact  wei'e  based  the  numerous  earlier  tlilTcr- 
ential  stains.  But  it  remained  for  Grethe  to  show,  in 
1890,  the  unreliability  of  these  methods  and  that  the  dif- 
ference in  the  resistance  of  the  two  organisms  to  acids  is 
an  exceedingly  slight  one.  At  the  same  time  he  showed 
that  the  smegma  bacillus  lo.ses  its  stain  much  more  read- 
ily than  the  tubercle  bacillus  when  the  specimens  are 
treated  with  alcohol.  Of  the  many  differential  stains 
based  on  this  principle,  the  following  procedure  can  be  rec- 
ommended :  (1)  Stain  the  specimens  with  carbol-fuchsin, 
heating  gently ;  (3)  pour  off  the  excess  of  dye  and  de- 
colorize the  specimen  with  fen-per-cent.  sulphuric  or 
nitric  acid;  (3)  remove  the  excess  of  color  with  .strong 
aUtohol;  (4)  treat  the  specimen  with  aqueous  methylene 
blue;  (5)  examine  for  bacilli  stained  red  and  mark  the 
field  containing  them;  (0)  place  the  specimens  in  strong 
alcohol  for  eight  horns  and  re-examine  the  marked  fields 
which  contained  the  red-stained  bacilli.  If,  on  the  second 
exanunation,  the  bacilli  are  still  led,  it  may  be  assumed 
that  the  organisms  are  tubercle  bacilli  and  not  smegma 
bacilli. 

A  second  method  advocated  by  Wood  is  that  of  Pap- 
penheim  and  depends  for  differentiation  of  the  two  or- 
ganisms on  the  combined  decolorizing  effect  of  alcohol 
and  rosolic  acid  (known  also  as  corallin  and  aurin):  (1) 
Spread  on  a  slide  and  fix  as  usual.  Stain  with  hot  car- 
bol-fuchsin for  two  minutes;  (3)  pour  off'  the  surplus  dye 
without  washing;  (3)  counterstain  and  decolorize  by 
pouring  over  the  slidi',  from  three  to  five  times,  a  one-per- 
cent, solution  of  corallin  in  .strong  alcohol;  saturate  the 
above  solution  with  methylene  blue  and  a<ld  twenty  parts 
of  glycerin ;  (4)  wash  off  in  water,  dry  with  blotting  pa- 
per and  then  in  the  air,  and  examine.  The  tubercle  ba- 
cilli are  stained  red,  the  smegma  bacilli  blue. 

All  specimens  of  urine  which  are  to  be  examined  for 
tubercle  bacilli  should  be  obtained  through  a  catheter  to 
avoid  contamination  with  the  smegma  bacillus  which  ex- 
ists in  the  most  anterior  portions  of  the  urethra  and  exter- 
nal genitals.     The  external   urethral   orifice  should  be 
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cleansed  with  some  antiseptic  solution  and  the  urine  ob- 
tained through  a  sterile  catheter.  The  importance  of 
these  precautions  is  shown  by  Buuge  and  Trautenrotli, 
who,  examining  in  this  wa.v.  found  the  urine  cou.stantly 
free  from  the  smegma  bacillus.  It  is  advisable  to  ju-e- 
cipitate  the  sediment  by  centrifuge,  then  to  make  cover- 
glass  preparations,  and  tinally  to  stain  them  by  one  of 
the  methods  mentioned.  It  is  important  that  the  urine 
be  examined  as  fresh  as  po.ssible,  since  alterations  in  the 
reaction  somewhat  affect  the  staining  properties  of  the 
tubercle  bacillus. 

It  is  well  to  centrifuge  a  good  quantity  of  the  suspected 
urine.  If  much  thick  pus  is  present  in  the  urine  the 
method  of  Biedert  for  softening  is  recommended.  This 
consists  in  gently  heating  the  thick  sediment  with  a  small 
quantity  of  a  ten-percent,  sodium-hydrate  solution,  until 
the  pus" is  changed  into  a  thin  and  fluid  consistence.  The 
mixture  is  centrifuged  and  the  supernatant  fluid  poured 
off.  and  the  sediment  is  then  washed  with  distilled  water, 
thus  removing  as  much  of  the  alkali  as  jiossiblc.  A  small 
amount  of  thin  egg  albumen  is  added  to  the  sediment. 
This  facilitates  the  fixation  of  the  bacilli  to  the  slide 
wlien  heat  is  applied. 

It  is  now  a  well-established  fact  that  the  direct  exam- 
ination of  urinary  sediment  for  tubercle  bacilli  can  be 
utilized  to  only  a  very  limited  extent,  and  it  is  always 
open  to  certain  sources  of  error.  The  inoculation  of 
the  sediment  into  guinea-pigs  is  the  most  reliable  test 
at  our  disposal,  and  when  possible  it  should  ahva}-s  be 
made.  The  inoculation  may  be  nuide  subcutaneously 
below  the  folds  of  the  groin.  This  has  the  advan- 
tage over  the  intraperitoneal  inoculation  in  that  the 
animals  are  less  likely  to  die  from  other  infections, 
and  it  also  permits  of  a  somewliat  earlier  diagnosis  of  the 
tuberculous  lesions.  The  inguinal  glands  are  first  in- 
volved, and  these  may  be  examined  at  the  end  of  three 
or  four  weeks  for  tubercle  bacilli  without  sacrificing  the 
animal. 

Prognosis. — This  varies  according  to  circumstances,  in 
individual  cases,  from  very  bad  to  fair,  but  while  proper 
treatment  is  of  great  moment,  it  may  be  said  that  under 
any  form  of  ti'eatmeutnow  known  the  ultimate  ]u-ognosis 
can  seldom  be  good.  This  is  because,  despite  what  may 
promise  at  the  time  to  be  a  successful  removal  of  localized 
disease  by  a  uretero-uephrectomy,  the  chances  are  that 
some  other  unrecognizable  tuberculous  focus  exists,  liable 
at  some  future  moment  to  make  trouble. 

The  occasional  extreme  chronicity  of  renal  tuberculosis, 
together  with  the  fact  that  intervals  of  improvement  may 
alternate  with  exacerbations  of  s\inptonis,  makes  any 
decided  opinion  ill  advi.sed  as  to  just  what  the  patient's 
condition  will  be  six  months  or  a  year  later  with  or  with- 
out treatment.  For  a  review  of  some  cases  that  show  this 
see  the  Boston  Medical  and  Surgical  Journal,  May  30th, 
1901,  p.  .513. 

While  recognizing  the  jiathogeneity  of  germs,  I  must 
emphasize  the  fact  that  two  a]ipreciable  but  as  yet  im- 
measurable factors  have  to  do  with  their  presence:  first, 
the  variability  of  germ  species  or  their  degree  of 
virulency ;  second,  the  variability  in  the  resisting  power 
possessed  by  the  tissue  soil  of  different  individuals. 

Important  experimental  researches  bearing  on  the 
former  have  been  made  by  Theobald  Smith,  Lartigau, 
and  others,  but  as  j-et  they  have  given  us  no  practical 
working  basis  for  establishing  a  prognosis.  And  as  for 
the  second  factor,  I  ventiue  to  express  the  hope  that  the 
same  may  not  have  to  be  said  of  Koch's  latest  Individual 
work  on  immunity  and  agglutination  in  tuberculosis,  for 
it  appears  to  be  established  iu  this  disease  that  intensity 
of  agglutination  and  degree  of  immunity  stand  in 
direct  relation  to  each  other.  When  this  test  is  on  a 
practical  footing  and  can  be  applied  in  a  routine  manner 
to  all  clinical  material  after  a  positive  and  localizing 
diagnosis  has  been  made,  it  may  then  be  necessary  to 
rewrite  the  following  remarks  oii  treatment. 

Lampugnani  concludes  from  an  analysis  of  the  diazo 
reaction,  as  it  occurred  or  failed  to  occur  in  a  large  num- 
ber of  sick  and  healthy  individuals,  that  it  is  of  some 


value  in  the  prognosis  of  tuberculosis;  for  in  twenty-six 
cases  of  the  pidmonary  form  the  reaction  occurred  in 
nine,  and  in  all  <if  these  nine  a  fatal  result  soon  followed. 

Treatment. — If  iu  the  early  stage  of  this  disease  abso- 
lute physiological  rest  could  be  given  to  the  organ,  as 
practised  in  similar  disease  of  the  joints,  while  at  the  same 
time  the  patient's  greatest  vitality  is  maintain<>d  by  hy- 
gienic and  climatic  resources,  we  might,  reasoning 
from  analog}',  expect  a  certain  number  of  cures  to 
take  place.  This  chimerical  scheme  is  only  nu-nticmed 
as  a  partial  explanation  for  the  writer's  belief  that  there 
is  little  to  be  lioped  for  except  from  surgery.  If  the 
dangerous  kidney  can  be  detected  and  removed  before 
any  other  part  of  the  urinary  tract  is  contaminated,  the 
individual  will  certainh'  be  iu  the  safest  possible  condi- 
tion, although  a  dormant  focus  may  lie  undetected  in 
some  other  jiart  of  the  body. 

Even  when  the  diagnosis  is  not  made  until  the  corre- 
sponding ureter  and  part  of  the  bladder  are  involved,  the 
majority  of  surgeons  recommend,  when  the  opposite 
kidney  is  healthy,  as  early  and  complete  a  uretero-ne- 


Fi(i.  3069.— Anterior  Incision.  E-\traperitoneal  Neplireetomv,  Three 
Weelis  after  Operation.  Nine  years  previously  the  riglit  lireast  had 
been  partially  excised  for  tuberculous  disease.    (Writer's  case.) 

phrectoniy  as  possible.  And  the  greater  the  experience 
of  a  surgeon  in  these  cases  the  more  inclined  is  he  to 
take  greater  chances  in  attempting  to  prolong  life  by 
I'emovinga  kidney  that  is  badly  diseased,  and  that  serves 
as  the  source  of  a  constantly  increasing  tox.Tmia,  even 
when  the  opposite  organ  is  known  to  be  affected,  but  to 
a  less  extent. 

The  writer  has  had  a  recent  experience  (Annals  of 
Siirgcrt/,  May,  1903,  p.  638)  which  illustrates  this  point. 
In  this  particular  case  benefit  had  first  been  sought  by 
hygiene  and  climate,  then  by  an  operation  which  con- 
sisted in  dividing  the  right  ureter  near  the  bladder 
and  giving  it  an  outlet  iu  the  lumbar  region  (Fig. 
3069);  but  the  onlv  result  of  the  operation  was  that 
absorption  from  the  bad  right  kidney  was  more  ominous 
than  it  had  been  before.  Removal  of  this  right  urinary 
tract  was  then  effected  with  surprisingly  good  result, 
although  the  left  kidney  was  diseased. 

The  wiiter  has  never  had  reason  to  regi'et  the  oper- 
ation of  nephrectomy  in  any  of  his  seven  cases  of  tuber- 
culosis; while  iu  a  few  iu.stances  in  which  the  operation 
was  either  not  advised  by  him  or  not  accepted  t)y  the  pa- 
tient, he  has  seen  exacerbations  or  disasters  follow  which 
he  believes  would  have  been  prevented  by  nephrectomy. 

It  is  unnecessary  to  say  more  than  a  word  regarding 
partial  nephrectomy  and  nephrotomy  in  this  disease. 
The  former  is  a  more  dangerous  surgical  procedure  than 
complete  nephrectomy.  In  case  of  a  tuberculous  kid- 
ney, with  pus  escaping  into  its  pelvis,  a  sudden  occlu- 
sion of  the  ureter  may  call  for  immediate  nephrotomy, 
but  the  expectation  of  getting  any  progressive  benefit 
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for  such  a  case  by  lumbar  drainage  is  apt  to  be  falla- 
cious. 

The  details  of  the  operation  of  nephrectomy  will  be 
dealt  with  in  the  ue.xt  article.  In  tlie  present  place  it  is 
only  pertinent  to  add  that,  in  general,  antesthesia  with  ni- 
trous o.xide  gas  and  ether  is  to  be  preferred.  Wliatever 
the  site  and  shape  of  incision  selected,  the  kidney  and 
anv  desired  portion  of  its  ureter  should  be  removed  extra- 
pentcineally.     Both  the  ilio-hypogastric  and  ilici-inguiual 


Fig.  3070.— Anterior  T-indsion ;  E.\traperitoaeal  Nephrectomy. 
Photograph  taken  two  years  after  the  operation  and  fifteen  years 
after  an  operation  for  appendicitis.    (Writer's  case. ) 


nerves  shoidd  be  spared  severance.  The  costo-iliac 
oblique  incision  offers  the  simplest  access  to  the  kid- 
ney,— less  stripping  of  parietal  peritoneum  being  re- 
quired,— but  the  patient's  posture  is  here  one  wliich  some- 
times involves  an  undesirable  amoimt  of  pressure  on  the 
oppo.site  kidney ;  and  besides,  if  mneh  of  the  ureter  is 
found  diseased  and  its  removal  is  practised,  the  necessary 
extension  downward  of  this  incision  severs  the  internal 
oblique  and  transversalis  muscles  more  or  less  trans- 
versely. Mainly  for  these  reasons  the  writer  prefers  to 
maintain  the  patient  in  the  dorsal  position  and  to  em- 
ploy an  antero-lateial  incision  wliich  conforms  to  the 
costal  margin,  and  by  means  of  which,  after  the  skin  has 
been  divided,  some  degree  of  intermiiscnlar  sepai-ation 
can  be  elTected.  After  stripping  forward  the  parietal 
peritonetmi  good  access  is  given  to  the  kidney.  Fig. 
3009  shows  the  cicatrix  after  such  a  nephrectomj-. 

In  cases  in  which  it  is  fotmd  necessary  to  perform  a 
considerable  ureterectomy  in  addition,  ihe  usual  pre- 
liminary incision  may  be  made  as  if  for  a  nephrectomy, 
and  then  tlie  inner  extremity  of  tliis  incision  should  be 
extended  at  rigiit  angles  downward  along  the  outer 
border  of  the  rectus  muscle  fen-  the  necessarv  distance, 
exposing  the  peritoneum  to  be  separated  and  deflected 
toward  the  median  line. 

Any  tear  of  the  peril onetuu  calls  for  immediate  closure 
by  a  continuous  calgut  suture. 

If  a  tubcrcidous  kidney  has  its  ureter  similarly  and 
continuously  diseased  beyond  tlie  sacral  brim  we  are  not 
disposed  to  urge  that  a  total  extirpation  of  the  ureter 
should  then  or  even  at  a  later  operation  he  attempted 


Numerous  operators  have  observed  that  the  leaving  of  a 
considerable  amount  of  tuberculous  tireter  has  been  fol- 
lowed by  no  subsequent  detriment.  This  is  explained 
by  the  supposition  that  removal  of  the  kidney  has  left 
the  ureter  in  a  fuuctionless  state  of  repose  and  amenable 
to  the  curative  processes  of  systemic  invigoralion.  At 
the  same  time  sufticient  experience  has  not  accumulated 
to  warrant  usin  maintaining  that  a  routine  practice  based 
on  this  presumption  is  always  the  best  surgery.  If  it 
were  not  for  the  fact  that  a  total  removal  necessitates 
such  an  inci'eased  operative  exposure,  the  moi-e  radical 
step  would  better  satisfy  the  surgical  indications  ju'esent 
in  these  cases,  and  at  the  same  time  would  afford  a 
satisfactory  method  of  dealing  with  any  remaining  tuber- 
culosis. 

When  the  other  kidney  is  in  a  satisfactory  condition — 
and  information  on  this  point  should  always  be  sought 
well  in  advance  of  any  surgical  procedure — the  operation 
itself  is  a  comparative!}'  safe  one,  certainly  safer  tlian 
nephrectomy  undertaken  for  any  other  cause.  Tlie 
writer  has  had  seven  such  cases  without  a  death,  while 
the  mortality  in  his  cases  of  nephrectomy  and  nephrot- 
omy for  other  diseases  has  convinced  him  of  a  marked 
dilTerence  in  the  dangers  attached  to  renal  surgery. 

Cases  are  met  with  in  which,  with  the  removal  of  a  tu- 
bercnlous  kidney,  all  the  vesical  s_ymptoms,  especially 
thamuria,  have  disappeared.  This  has  not  been  the 
happy  result  in  the  majority  of  the  writer's  cases,  al- 
though the  frequency  of  micturition  has  lessened  and 
repeated  microscopic  and  animal-inoculation  tests  during 
a  period  of  two  years  and  tuore  have  failed  to  show  re- 
maining tuberculosis  of  the  urinary  tract.  A  satisfactory 
explanation  of  this  persistence  of  frequency  of  micturition 
is  yet  to  be  made.  The  claims  are  that  any  one  of 
several  causes  may  be  the  controlling  fact(n'  in  different 
cases.  The  value  of  training  such  bladders  to  tolerate 
greater  degrees  of  distention  by  the  daily  use  of  warm 


Fir.  3071.— .\lidominaI  Wound  aftnr  I.iimliar  Transiilanlutidii  of  the 
Ureter.  In  the  Iiiin  is  a  ureter  catheter  drainiiiLT  a  luherculons 
kidney.  Patient  in  liad  condition.  Suliseqiient  nepliiectoiiiy  fol- 
lowed by  unexpected  restoration  despite  disease  of  left  kidney. 
(Writer's  case. ) 

boric-acid  solutions,  introduced  by  siphonage  or  gravity 
flow,  has  been  evident  in  the  writer's  experience.  French 
writers  have  recently  advocated  inflation  of  the  bladder 
with  air  in  such  cases.  But,  unless  the  medium  is  pre- 
viously warmed,  the  writer  would  suggest  caution  iu 
such  a  procedure. 

In  connection  with  the  subject  of  treatment  it  is  only 
fair  to  state  that  some  authorities  inaintain  that  a  certain 
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number  of  the  patients  who  suffer  from  tuberculous  dis- 
ease of  the  kidneys  make  complete  clinical  recoveries 
under  the  simple  influences  of  change  in  climate  and 
altered  h^vgieuic  conditions,  and  the}'  advocate,  therefore, 
that  operative  interference  be  resorted  to  only  after  these 
measures  have  been  given  a  thorough  trial.  It  is  plain, 
however,  that  in  the  majority  of  instances  the  question 
of  expense  will  make  it  impossible  for  these  patients 
to  adopt  such  a  course.  For  them  the  best  plan  is  to 
spend  a  few  weeks  tmder  the  improved  hygienic  influ- 
ences of  a  properly  organized  liospital  and  then  to  un- 
dergo a  suitable  surgical  operation.  Afterward,  if  ar- 
rangements can  possibh'  be  made  I)}-  the  patient  to  secure 
the  lienefits,  for  a  period  of  several  months  or  for  life,  of 
a  residence  in  a  better  climate  and  under  good  hygienic 
influences,  such  a  course  should  by  all  means  be  adopted. 

F.  Tilden  Brown. 

KIDNEYS,  INJURIES  OF.     iiev  Ahdoiuen.  (Surgical.) 

KIDNEYS,  SURGICAL  AFFECTIONS  OF.— The  oper- 
ative treatment  of  diseases  of  the  kidney  has  developed 
to  such  a  degree  within  the  past  few  years  as  to  make  it 


Fig.  3072.— Transverse  Section  showing  the  Relations  of  the  Capsule 
of  tbe  Kidney.  (After  Geroia. )  1,  I'soas  niusele ;  3,  hody  of  the 
sacro-luinltalis  muscle;  3,  quadrat  us  Iumtii;>rum  muscle;  4  'dotted 
linei,  peritoneum;  .5.  kidney;  6,  anterior  fold  of  the  perirenal 
fascia;  T,  colon;  8,  subperitoneal  fascia. 

desirable  to  discuss  the  subject  in  detail.  It  will  there- 
fore be  considered  under  the  headings  of  Surgical  Anat- 
omy, Methods  of  Examination,  Operative  Technique, 
Effects  of  Operation,  ^Movable  Kidney.  Hvdronephrosis, 
Suppuration,  Paranephritis,  Calculus,  Essential  Hemor- 
rhage and  Nephralgia,  Aneurism,  Syphilis,  Cystic  Tu- 
mors, and  Suprarenal  Gland. 

■'^iirrjiral  Aiiatoi/iy. — The  anatomy  of  the  kidney  is 
considered  in  a  separate  article,  but  it  is  worth  while  to 
emphasize  certain  facts  in  the  structure  and  relations  of 
the  organ,  a  knowledge  of  which  is  essential  to  the  prop- 
er understanding  and  treatment  of  its  surgical  diseases. 
Vol.  \.—U 


The  chief  support  of  the  kiduej'  is  the  fibrous  capsule 
which  surrounds  the  gland  as  far  as  the  hihis  and  sends 
a  firm  prolongation  behind  the  renal  vessels  to  join  with 
the  sheath  of  the  aorta  and  the  fascia  which  covers  the 


Fig.  3073.— Situation  of  the  Kidneys.    (After  R^camier.  i    1,  Quadra- 
tus  lumborum  muscle;  3.  sacix>-lumbalis  rauscle. 

pillars  of  the  diaphragm.  This  fibrous  prolongation  acts 
as  a  suspensory  ligament  to  maintain  the  kidney  in  posi- 
tion (Fig.  3073). 

The  kidney  normally  occupies  a  position  between  the 
level  of  the  spinous  process  of  the  eleventh  dorsal  verte- 
bra and  that  of  the  spinous  process  of  the  second  lumbar 
vertebra,  being  situated  slightly  lower  on  the  right  side 
tlian  on  the  left. 

The  lowest  point  of  the  pleural  cavity  is  where  it 
touches  the  eleventh  rib  some  four  or  live  inches  from 
the  median  line.  Hence  the  upper  portion  of  the  kidney 
lies  veiy  close  to  the  pleural  cavity,  especially  on  the 
left  side. 

The  relation  of  the  colon  to  the  kidnej-  may  be  of  im- 
portance in  the  diagnosis  of  abdominal  tumors.  It  is 
commonly  stated  that  the  ascending  colon  crosses  the 
lower  pole  of  the  right  kidney,  and  the  descending  colon 
cros.ses  in  front  of  the  left  kidney.  But  this  rule  is  by  no 
means  invariable.  The  ascending  colon  may  lie  wholly 
below  the  right  kidney,  and  the  descending  colon  nmy 
cross  entirely  above  the  left  kidney.  Hence  the  disten- 
tion of  the  colon  with  air  pumped  into  the  rectum  is  not 
an  infallible  means  of  differential  diagnosis  between  such 
conditionsasatumor  of  the  right  kidney  and  a  constricted 
lobe  of  the  liver,  or  an  enlarged  spleen. 

The  vascular  supply  of  the  kidney  is  variable.  Ac- 
cording to  Jossel  the  renal  arteiy  has  two  anterior 
branches,  one  superior  branch,  and  one  posterior  branch; 
but  this  is  by  no  means  a  universal  arrangement.  In- 
deed, there  are  often  two  and  sometimes  three  renal 
arteries  (Fig.  3074).  "While  the  renal  artery  or  its  branches 
usually  enter  the  hilus.  there  is  often  a  separate  artery  to 
one  or  the  other  pole  which  maj'  escape  ligation  and  give 
rise  to  troublesome  hemorrhage  when  the  kidney  is  re- 
moved. 

One  definite  condition  of  the  arterial  supply  is  the  fact 
that  all  branches  are  terminal  branches.  Hence  if  one  of 
them  is  cut,  necrosis  of  the  pyramidal-shaped  portion  of 
the  parenchyma  which  it  supplies  will  follow. 

In  opening  the  kidney  along  its  convex  border,  the  in- 
cision should  be  made  between  the  areas  of  distribution 
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of  the  different  branches.  Tlie  best  hne  of  incision,  there- 
fore, does  not  follow  the  crest  of  the  convex  border,  but 
lies  about  one-third  of  an  inch  posterior  to  it. 

Metliuds  (ifEndiiiiiiitiiin. — While  inspection  of  the  lum- 
bar region  may  give  some  hint  as  to  the  diagnosis  of 
renal  trouble,  bimanual  palpation  is  a  f.ar  more  valu- 
able method  of  examination.  The  patient  should  assume 
a  position  in  whicli  the  abdominal  nmscles  will  be  re- 
laxed, and  in  which  the  kidney  will  sink  downward  as 
far  as  possible.  Three  positions  accomplish  these  results 
more  or  less  perfectl}-.  The  patient  may  lie  on  liis  back 
in  a  seini-recumbent  position,  or  he  ma_v  lie  on  his  side 
turned  slightly  toward  his  face,  or  he  may  sit  on  the 
edge  of  a  chair  and  lean  well  forward,  resting  his  head 
upon  liis  crossed  arms  placed  ujion  the  back  of  a  chair  or 
upon  a  table.  The  surgeon  places  one  hand  just  under 
the  twelfth  rib  and  the  "other  opposite  to  it  on  the  front 


Fig.  3UT4.— ("nnMnii   I>riMi;iiatiMii  of  ihv  Ueual  Vessfis  showing  a 
Separate  Artery  tu  tlie  Lower  Pole.     (Zondek). 

of  the  abdomen.  If  the  kidney  is  disjilaced  downward 
or  is  much  enlarged  or  is  movable,  it  will  easily  be  felt 
bj-  one  of  these  methods  of  examination.  An  aua'sthetic 
is  necessary  only  in  case  the  pa- 
tient is  unable,  because  of  pain  or 
for  other  reasons,  to  relax  the 
abdominal  muscles. 

The  normal  kidney  is  palpable 
in  the  case  of  a  few  men  and  most 
women.  Tlie  tigures  given  for 
the  right  kidney  are  eight  per 
cent,  for  men  and  eighty  per  cent, 
for  women,  while  the  tigures  for 
the  left  kidney  are  six  per  cent, 
for  men  and  thirty  per  cent,  for 
women.  Becker  and  Lennhoff  as- 
sert that  most  of  the  kidneys 
which  are  palpable  are  found  in 
per.sons  with  a  long,  slender  trunk. 
"If  the  distance  ifroni  the  sujira- 
sternal  notch  to  the  symphysis 
pubis  lie  divided  by  the  smallest 
circuinference  of  the  abdomen  the 
index  ligure  obtained  will  varj- 
from  sixty-three,  or  less,  to  ninety- 
five."  *  A  kidney  is  rarely  palpa- 
bUt  unless  the  index  figure  of  its 
possessor  is  over  seventy-five. 

The  .r-ray  has  already  pioved 
itself  to  be  a  valuable  aid  to  diagnosis,  especially  in  the 
case  of  renal   calculus,  and  it  is  likelj'  to  become  more 

•  Thus,  for  ("xaniple,  it  the  distance  between  the  flrst  two  points 
Is  22  inches  ami  the  girth  of  the  abdomen  32  Inches,  the  Index  ligure 


serviceable  for  this  purpose  as  operators  learn  to  differ- 
entiate more  nicely  between  tissues.     Calculi  composed 


Correct  i/icision 
Incorre/^  •<    •• 


Vhite  line. 


Major  caJ^x. 


Fig.  3075.— Section  Through  a  Kidney,  showing  the  Correct  Position 
and  Direction  of  an  Incision  into  iis  Pelvis.    (From  Kelly.) 


of  oxalates  are  easily  shown  by  means  of  the  ^I'-ray. 
Those  composed  of  phosphates  give  a  fainter  shadow, 
while  those  composed  of  uric  acid  are  the  most  ditficult 
to  bring  out  in  the  radiograph. 

Examination  of  the  urine  is  of  course  of  the  greatest 
value  in  the  diagnosis  of  surgical  affections  of  the  kid- 
ney. It  is  often  necessary  to  obtain  the  urine  from  a 
single  kidney,  which  may  be  done  by  catheterization  of 
each   ureter  (see  article  on    Cystoseopy),    or  bj-  making 


i 


wUl  be  1)8(^^=0.68). 


Fig.  3076.— Radiograph  of  Calculi  from  the  Pelvis  of  the  Kidney.  The  two  on  the  left  are  com- 
posed of  uric  acid  and  urates  ;  those  on  the  right  of  phosphates.  The  two  calculi  in  the  mid- 
dle are  composed  of  oxalate  of  calcium  and  uric  acid,  the  upper  one  having  an  outside  coatinff 
of  urates.  iFroni  "The  Roen^en  Rays  in  .Medicine  and  Surgery,"  by  Francis  K.  Williams, 
M.U.    Macmillan.  1901.) 


a  ridge  in  the  base  of  the  bladder  and  drawing  the  uriue 
fromeither  side  of  it  as  it  flows  from  each  ureter. 

When  the  urine  has  been  obtained  separately  from  the 
two  kidneys  it  may  be  tested  chemically,  microscopically, 
physically,  and  bacteriologically,  according  to  the  estab- 
lished  rules.     There   are  also  two  nioderu  methods  of 
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deteriuiuiug  the  functional  activity  of  the  kidney,  ■\vliich 
are  of  the  greatest  value  in  deciding  the  question  of  ex- 
tirpation of  one  organ.  The  first  is  the  injection  subcii- 
taneously  of  U.OOo  gm.  of  phloridzin  in  a  solution  having 
a  strength  of  1  :  200.  If  a  kidney  is  itormal  it  excretes 
sugar  in  the  urine  within  a  halfdiour.  The  percentage 
of  sugar  in  the  urine  is  a  reliable  test  of  the  ftinctioual 
activitj'  of  the  kidney.     The   urine  must  of  course  be 


Fig.  3077. — :r-Ray  Picture  of  a  Renal  ami  a  Ureteral  Calculus.  (Knuu  Dr. 
Alexander  B.  Johnston's  article  in  the  ^-Innfi^.s- of  S'»rf/t/"i/}.  In  the  left 
kidney  there  was  a  large  calculus  which  formed  a  cast  of  the  dilated 
pelvis' and  calyces;  in  the  ureter  of  the  same  side  there  was  a  stone.  The 
patient,  a  man  forty-one  yeai*s  of  age,  weighed  about  one  hundred  and 
forty  pounds. 


collected  from  the  two  kidneys  separately,  if  the  func- 
tional capacity  of  each  is  to  be  shDwii, 

Another  valualjle  means  of  estimating  the  functional 
activity  of  the  kidne_ys  is  to  determine  the  freezing  point 
of  the  blood  and  of  the  urine.  The  freezing  point  of 
normal  urine  is  fi'om  V  to  '2.3'  C.  below  that  of  distilled 
water.  If  the  freezing  point  rises  it  indicates  that  the 
TToi'k  of  tlie  kidneys  is  insutficient.  Tlie  freezing  point 
of  the  blood  is  less  variable  in  health 
than  that  of  tlie  urine,  and  hence  is  a 
more  certain  guide  to  tirinaiy  e.xcretion. 
Normally  it  is  0..J0'  C.  below  that  of 
■water.  If  the  activity  of  the  kidney  is 
deficient  the  blood  will  contain  more 
than  the  normal  proportion  of  salts 
which  ought  to  have  been  excreted,  and 
hence  its  freezing  point  will  fall.  A 
drop  of  0.03°  or  0.04'  is  good  proof  that 
both  kidneys  are  acting  insufflciently ; 
and  if  the  freezing  point  is  lower  than 
this,  one  organ  ought  not  to  be  extir- 
pated unless  it  is  known  to  contain  no  parenchymatous 
tissue.  The  best  apparatus  to  determine  the  freezing 
point  is  that  devised  by  Beckmann. 

Operatite    Technique. — Schede    mentions   seven    oper- 
ations which  may  be  performed  for  diagnosis  or  treat- 


ment in  the  case  of  renal  disease.  These  operations  are 
(1)  incision  into  a  paraneiihritic  abscess;  (2)  evacuation 
of  extravasated  blood  or  urine  in  the  case  of  traumatism; 
(3)  nephropexy,  or  fixation  of  a  movable  kidney;  (4)  in- 
cision of  the  contracted  capsule  in  order  to  relieve  renal 
neuralgia ;  (5)  nephrotomy  or  pyelotomy,  that  is,  incision 
into  the  pelvis  of  the  kidney,  thi-ough  the  cortex  or  di- 
rectly, to  remove  a  calculus  or  to  afford  drainage  in  case 
of  suppuration;  (6)  resection  of  a  portion  of  the 
kidney  for  diagnostic  or  therapeutic  reasons;  (7) 
nephrectomy,  or  extirpation  of  the  whole  kidney, 
an  opei'ation  which  may  be  necessitated  by  trau- 
matism, hydronephrosis,  suppuration,  calculus, 
ureteral  fistula,  tuberculosis,  or  malignant  new 
growth. 

As  the  anterior  surface  of  the  kidney  is  partly 
covered  with  peritoneum  the  organ  can  be  reached 
from  in  front  through  an  abdominal  incision,  or 
through  an  incision  made  in  the  hmibar  region. 
The  usual  laparotomy  incision  in  the  median  line 
may  be  employed,  or  one  may  be  made  along  the 
outer  border  of  the  rectus  muscle,  or  the  operator 
may  resort  to  the  oblique  incision  of  Trendelen- 
burg, extending  from  the  costal  margin  in  the 
anterior  axillaiy  line  to  the  pubic  spine.  This  in- 
cision gives  the  best  access  to  the  organ.  The  pos- 
terior peritoneum  is  divided  outside  of  the  colon 
and  the  colon  is  pushed  toward  the  median  line  out 
of  the  waj". 

Some  surgeons  advocate  one  method  for  certain 
operations,  and  some  another.  Each  method  has 
certain  advantages  and  disadvantages  which  must 
be  admitted  by  all.  The  transperitoneal  method 
gives  a  good  exposure  of  the  diseased  kidney  and 
enables  the  surgeon  to  examine  other  abdominal 
organs,  and  especially  the  otlier  kidney.  In  the  re- 
moval of  very  large  tumors  there  is  probabl}'  a  sav- 
ing of  time  if  the  transperitoneal  method  is  fol- 
lowed. This  method  is  said  to  give  the  surgeon  a 
better  opportunity  to  remove  diseased  lymphatic 
glands  in  the  neighborhood  of  the  vena  cava. 

A  di.sadvantage  of  the  method  is  the  lisk  of  in- 
fecting the  abdominal   cavity   from   septic  matter 
which  may  be  contained  in  the  kidney.     Moreover, 
tlie   necessity  of  handling  and  possibly  of  tearing 
the  abdominal  organs  in  the  efforts  to  get  at  the 
kidney  should  also  be  taken  into  consideration.     If 
the   kidney  is  removed   there  will  be  left  a  retro- 
peritoneal cavity  left  which  require  drainage  either 
through  the  loin  or  through  the  abdominal  wound. 
This  is  at  best  an  awkward  procedure.     Abdominal 
drainage  will  be   followed   by   adhesions   between 
the  anterior  and   posterior  layers  of  peritoneum.     This 
scar  ma}'  later  be  dissected  out  and  the  wound  in  each 
layer  be  sutured  by  itself  (Hcideuhain). 

The  lumbar  method,  provided  it  is  carried  out  without 
any  injury  to  the  peritoneum,  saves  theabdominal  cavity 
from  tile  risk  of  infection.  The  shock  to  the  patient  is 
less  than  when  the  abdominal  cavity  is  opened.  If  it  is 
necessary  to  examine  the  other  kidney,  the  peritoneum 


•I     "I     «(     H 


Fig.  3078.— Harris'  Instrument  for  Obtaining  Urine  from  the  Two  Ureters  Separately. 
The  tw^o  catheters  are  placed  side  by  side  for  ease  of  introduction  through  the  urethra. 
Journal  of  the  American  Medical  Association.  January  29th,  1898.) 


I  may  be  divided  sufficiently  to  allow  the  operator  to  pass 
his  hand  through  the  lumbar  wound  into  the  peritoneal 
cavity.  When  the  examination  is  completed  the  peri- 
toneal wound  may  be  sutured.  This  can  be  done  before 
the  diseased  kidney  is  cut  into,  and  therefore  with  only 
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slight  risk  of  infection.  The  otlier  kidne.v  may  also  be 
exaraiuefl  through  an  incision  in  the  other  luml)ar  region. 
Objections  which  have  been  made  to  the  lumbar 
method  are  based  upon  the  fact  that  it  is  difficult  to 
expose  and  to  remove  an  enlarged  kidue.y  in  this  man- 
ner. This  criticism  was  doubtless  true  of  many  of  the 
lumbar  incisions  previously  emploj'ed,  but  at  the  pres- 
ent time  the  method  has  been  so  perfected  that  so  ex- 
perienced a  man  as  Israel  uses  it  altogether,  while  Schede 
recommends  it  for  all  operations  excepting  those  per- 


FiG.  3079.-  The  two  ratheters  nt  Harris'  Instrument  are 
here  represented  as  liavint^  been  separated  l)y  the  rectal 
lever  (shown  hi  doUnd  Ihiesi,  for  the  wjthdiawal  ot  urine 
from  the  two  ureters,  and  as  being  connected  with  the 
apparatus  for  exhausting  the  air  in  the  separate  tubes. 


formed  for  very  large  tumors,  and  in  case  of  a  congeni- 
tally  misplaced  kidney.  The  operation  is  performed  as 
follows: 

The  patient  lies  upon  his  sound  side  npon  a  thick  roll 
or  cushion,  so  that  the  loin  to  be  operated  upon  will  be 
arched  upward.  An  oblique  iucisiou  should  be  made, 
beginning  over  the  anterior  border  of  the  sacro-lumbalis 
muscle  just  below  the  margin  of  the  twelfth  rib  and  ex- 
tending downward  and  forward  parallel  to  the  rib.  The 
incision  may  be  extended  until  it  reaches  the  anterior 
axillary  Hut;  or,  if  this  is  not  sufficient,  it  may  be  pro- 
longed still  farther  forward  and  downward.  The  sacro- 
lumbalis  muscle  is  felt  \vith  difficulty  in  stout  persons. 
It  is  well  to  remember  that  this  anterior  border  is  from 
2.5  to  3  inches  from  the  spinous  process  of  the  fii'St  lum- 
bar vertebra.  The  subcutaneous  fat  is  divided,  after 
this  the  superficial  fascia,  and  then  the  latissimus  dorsi 
muscle,  which  in  this  situation  is  not  more  than  an 
eighth  of  an  inch  in  thickness.  The  firm  fascia  covering 
the  sacro-luiubalis  muscle  is  next  divided  and  the 
rounded  edge  of  the  muscle  exposed.  It  may  be  neces- 
sary to  ligale  the  twelfth  iuteitostal  and  fii'st  lumbar 
arteries  as  they  i)ass  into  the  quadratus  lumborum  mus- 
cle close  to  its  in.sertion  near  the  twelfth  rib.  The  refi'O- 
peritoneal  connective  tissue  is  exposed  and  the  perito- 
neum is  pushed  forward  out  of  the  way.  If  the  nbs 
interfere  with  free  access  to  the  kidney  a  poition  of  the 
twelfth  and  even  of  the  eleventh  may  be  removed.  Care 
should  be  taken  not  to  injure  the  diaphragm  or  to  open 
the  pleural  cavity.  This  accident  is  not  a  very  serious 
one,  however,  and  the  rent  may  be  sutured  im- 
mediatel}',  or  plugged  with  gauze  and  sutured 
later.  The  fatty  capsule  being  exposed,  it  is  di- 
vided, and  the  kidney  is  separated  fiom  the  fatty 
cai>sule  b}'  a  blunt  dissection.  If  fibrous  bands 
are  found,  especially  about  the  lower  pole,  they 
should  not  be  cut  thixiugh  until  ligatures  have 
been  placed  around  them,  since  they  often  contain 
good-sized  vessels.  When  the  kidney  has  been  freed 
as  far  as  the  hilus  it  can  be  brought  up  into  or  out  of 
the  wound  fo  peiinit  inspection. 

If  the  kidney  is  a  movable  one  which  is  to  be  fixed  in 
position,  a  strip  of  tlie  capsule  may  be  marked  out  with 
the  .scalpel  and  peeled  olT  and  the  organ  fixed  in  position 
by  sutures  which  pass  well  through  the  parenchymatous 


tissue  and  through  the  strong  layers  of  fascia  and  muscle 
on  either  side  of  the  lumbar  wound. 

If  nephrotomy  is  to  be  pei'fonned  the  incision  should 
be  made  about  one-third  of  an  iuch  back  of  the  convex 
margin  of  the  kidney,  aud  in  a  plane  parallel  to  its  pos- 
terior surface  so  as  to  avoid  wounding  arterial  trunks 
(see  Fig.  3075).  The  ureter  may  then  be  exjilored  from 
within  the  pelvis  of  the  kidney,  or  it  may  be  palpated 
externalh'  bj'  coutinuiug  the  blunt  dissection  downward. 
A  section  of  the  kidney  may  be  I'cuioved  for  micro- 
scopical examination  or  because  it  is 
diseased.  The  terminal  arrangement  of 
arteries  in  the  kidne\'  explains  the  occur- 
rence of  a  local  tuberculosis,  and  when 
this  exists  aii  early  resection  of  the  <lis- 
eased  portion  majf  rid  the  patient  of  his 
troulile,  while  preserving  a  considerable 
pait  of  the  affected  kidney. 

If  the  kidney  is  to  be  drained  it  may 
be  left  iu  its  natural  position  or  sutured 
in  the  subcutaneous  portion  of  the 
wound. 

In  extirpation  of  the  kidney  the  or- 
gan is  exposed,  freed,  and,  if  possible, 
brought  into  the  wound  in  the  manner 
already  described.  The  vessels  of  the 
ureter  will  then  be  exposed,  the  renal 
vein  lying  anteriorly,  the  artery  next, 
aud  the  ureter  farthest  behind.  These 
should  be  ligated  separately.  They  may 
then  be  divided,  and  the  kidney,  being 
entirely  freed,  may  be  lifted  out  of  the 
wound. 

Thei'e  are  cases  in  which,  on  account 
of  adhesions,  it  is  difficult  to  biiug  the 
kidney  out  of  the  wound.  The  plan  of 
procedure  should  then  be  to  divide  such 
small  sections  of  tissue  as  are  i  isible, 
and  to  ligate  their  vessels.  This  can 
usually  be  done  if  the  assistants  liold  the 
edges  of  the  wound  well  apart.  As  far 
as  possible  one  should  avoid  cutting  in  the  dark.  It  is 
even  better  to  pass  an  elastic  ligature  around  the  whole 
pedicle  and  to  remove  a  portion  of  the  organ  if  thereby 
space  is  gained  to  enable  the  surgeon  to  see  where  he 
is  cutting.  Too  great  tension  should  not  be  brought 
upon  the  pedicle,  as  iustanccs  are  recorded  in  which  this 
has  suddenly  parted  and  fatal  hemorrhage  has  followed. 
The  general  rule  is  to  carry  out  the  dissection  between 
the  fibrous  and  fattj'  capsules.  In  some  instances  the 
two  are  so  adherent  Ihat  it  is  better  to  shell  the  kidney 
out  of  its  fibrous  capsule,  while  iu  case  of  tubercidous  or 
malignant  disease  one  naturally  removes  with  the  kidney 
as  much  of  the  fatty  capsule  as  possible. 

The  oblique  incision  described  above  is  the  sim]ilest, 
and  in  many  respects  the  best  lumbar  incision.  Some 
surgeons  prefer  a  transverse  incision,  some  a  T-incision, 
and  some  an  angular  incision,  the  longitudinal  portion  of 
whiclt  extends  along  the  border  of  the  sacro-lumbalis  and 
then  bends  sharply  to  follow  the  crest  of  the  ilium,  or  ex- 
tends upward  along  the  costal  margin,  as  the  case  may  be. 
Effects  of  Operation.- — The  immediate  effect  of  remov- 
ing one  kidney  is  to  diminish  the  urine  to  about  one- 


FiG.  3080.— The  Rectal  Lever,  for  making  a  Watershed  in  the  Bladder. 


fourth  of  the  previous  daily  quantity.  If  the  case 
progresses  favoi'ably  the  ciuantity  of  mine  gradually  in- 
creases until  iu  five  or  six  days  it  is  normal  and  contains 
the  normal  amount  of  urea.  There  aie,  however,  many 
variations  from  this  type:  thus,  if  the  kidney  which  is 
removed  has  not  for  a  long  time  excreted  any  luine, 
the  effect  on  the  other  kidney  maj-  be  insignificant. 
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If  the  case  progresses  unfavorably,  tlie  quantity  of 
urine  whicli  during  tlie  clay  following  the  operaticm  is 
perliaps  ten  or  twelve  ounces,  may  fall  on  the  second  day 
to  lialf  of  that  amount,  while  on  tlie  third  or  fourth  day 
there  may  be  total  anuria  with  speedy  death,  ilicro- 
scopie  examination  of  the  remaining  kidney  'n'ill  show 
extensive  degeneration  of  the  convoluted  tubules. 

Sometimes  the  patieut  «ill  apparently  do  well  for  a 
week  <ir  two  and  Avil!  then  begin  to  pass  a  gradually  de- 
creasing quantitj'  of  lu'ine  which  contains  hyaline  and 
wa.xy  casts  and  degenerated  renal  epitheliimi.  A  few 
days'  later,  anuria  ^vill  be  complete  and  death  results. 
Tlie  remaining  kidney  under  these  circumstances  will 
show  signs  of  degeneration,  not  only  of  the  convoluted 
tubulesrbut  also  of  the  straight  tubules  and  of  the 
glomeruli.  But  not  all  of  the.se  patients  with  unfavor- 
able symptoms  die.  There  are  cases  in  which  insufficient 
urinary  excretion  continues  for  some  time  and  then  grad- 
ual betterment  takes  place. 

Wheu  a  patient  recovers  from  nephrectomy  the  re- 
maining kidney  undergoes  hypertrophy.  It  was  at  one 
time  supposed  that  this  renal  enlargement  was  due  to  a 
new  formation  of  tubidesaud  glomeruli.  Such  is  not  the 
case.  A  tubule  niaj-  increase  in  size  and  length  from 
multiplication  of  its  cells,  but  there  is  no  good  evidence 
that  new  tubules  or  new  glomeruli  are  formed. 

When  a  kidney  is  incised  and  drained,  urine  will  flow 
from  the  wound  for  a  variable  length  of  time.  If  there 
is  obstruction  in  the  ureter,  the  flow  from  the  wound  will 
be  permanent.  If  the  ureter  is  open  and  there  is  no  dis- 
ease in  the  kidney — tuberculosis,  for  example — the  uri- 
nary flow  from  the  wound  will  grow  less  and  less  and 
liually  cease  altogether.  Such  is  the  usual  result  after 
nephrotoni}-  for  renal  calculus. 

Morable  Kidnei/. — The  normal  kidney  moves  vifh 
respiration,  and  if  the  patient  is  not  too  fat,  and  has  a 
wide  space  between  the  crest  of  the  ilium  and  the  mar- 
gin of  the  ribs,  and  especially  if  the  abdominal  walls  are 
lax.  the  normal  kidney  may  often  be  jjalpated.  The  eti- 
ology of  movable  kidney  is  a  widely  discussed  subject. 
In  tiie  first  place  it  is  noticeable  that  eighty-five  per 
cent,  of  the  cases  of  movable  kidney  occur  in  women. 
In  the  second  place  movable  kidney  occurs  about  fifteen 
limes  as  often  on  the  right  side  as  on  the  left.  The  kid- 
ney is  normall}-  held  in  place  b_v  a  fascial  prolongation 
from  its  fibrous  capsule  to  the  sjjinal  column  (see  above) 
and  also,  according  to  Wolkoff  and  Delitzin,  by  the 
shape  of  the  recess  in  which  the  kidne}-  lies.  The  normal 
recess  is  slightly  funnel-shaped.  In  a  case  of  movable 
kidney  the  recess  is  shallow  and  more  cylindrical.  Other 
alleged  causes  are  reduction  of  the  intra-abdominal  press- 
ure by  relaxation  of  the  abdominal  walls,  tight  lacing, 
especially  if  so  canned  out  as  to  compress  the  ribs,  and 
muscidar  strains  and  blows. 

A  movable  kidney  ma}'  be  recognized  bimanually  if 
the  patient  is  placed  in  one  of  the  three  positions  men- 
tioned above.  It  can  be  easily  crowded  back  into  its 
normal  position,  and  will  often  return  there  without 
manipulation  if  the  patieut  lies  flat  upon  his  back.  A 
movable  kidney  causes  discomfort,  and  a  dragging  pain 
iu  the  liunbar  region  and  back  which  is  worse  after  long- 
standing and  is  increased  by  heavy  lifting.  These  symp- 
toms ai'e  much  relieved  by  I'est  in  a  recumbent  position. 
At  other  times  a  kidney  will  be  movable  to  a  high  degree 
without  giving  rise  to  symptoms.  ^lost  of  the  patients 
who  complain  of  movable  kidney  suffer  from  a  disordered 
digestion,  and  are  of  a  neurasthenic  t^vpe.  It  is  often  im- 
possible to  sa_y  just  how  many  of  the  symptoms  com- 
plained of  are  really  caused  by  the  kidney. 

A  movable  kidne.v  may  become  straugidated  by  twist- 
ing upon  its  pedicle.  The  congestion  and  a?dema  and 
perhaps  urinary  obstruction  which  follow  produce  an 
intense  and  at  times  unbearable  pain.  Such  an  attack  of 
strangulation  is  accompanied  liy  anuria.  The  attack 
usually  ]jasses  off  in  a  few  hours  and  is  followed  by  a 
greatly  increased  flow  of  dilute  urine. 

The  treatment  of  an  attack  of  strangulation  of  this 
character  is  rest  in  bed,  the  local  application  of  ice.  and 


the  hypodermic  administration  of  morphine.  In  a  few 
instances  a  surgeon  has  been  able  bimanually  to  untwist 
the  pedicle  of  the  kidney  and  thus  to  relieve  the  strangu- 
lation. The  twist  sometimes  occurs  iu  one  direction  and 
sometimes  in  another. 

Palliative  treatment  of  movable  kidney  consists  iu  the 
avoidance  of  jars  and  undue  muscular  exertion,  the  im- 
provement of  the  digestion,  and,  if  possible,  increase  iu 
body  weight,  since  emaciation  is  an  important  factor  iu 
the  development  of  movable  kidney.  A  well-titting 
abdominal  bandage  will  often  give  a  patient  a  good  deal 
of  comfort.  Attempts  to  hold  the  kidney  iu  place  by 
means  of  a  pad  are  generally  unsuccessful  and  frequently 
add  to  the  patient's  discomfort  by  reason  of  the  pressure 
which  the  pad  makes  upon  the  kidney  which  has  slipped 
down  beneath  it. 

Slore  than  twenty  _years  ago  Hahn  attempted  to  fix  a 
movable  kidney  by  iiassing  catgut  stitches  through  the 
posterior  part  of  the  fatty  capsule.  The  operation  iu 
this  crude  form  has  been  variously  modified  and  im- 
proved until  to-day  fixation  of  a  movable  kidney  is  one 
of  the  most  successful  surgical  operations.  A  longitu- 
dinal incision  along  the  border  of  the  quadratus  muscle 
is  suiBcient  to  give  access  to  the  organ.  The  kidney  is 
exposed  behind  the  peritoneal  reflection  and  a  strip  of 
the  fibrous  capsule  is  removed.  Sutures  are  passed 
through  the  ijarenchjma  and  the  kidney  is  fastened  to 
the  lumbar  tnuscles  as  high  up  as  possible.  The  tissue 
planes  are  closed  by  suture,  a  small  drain  being  left  iu 
the  wound  if  desired.  The  patieut  should  remain  in  lied 
at  least  four  weeks.  Some  surgeons  keep  the  patieut 
in  bed  for  from  ten  to  twelve  weeks.  This  operation  is 
called  hephrope.ry,  or  iiepftiwi-Jiap/iy.  Its  mortality  is  no 
more  than  one  per  cent.  If  properly  carried  out  the 
operation  will  almost  always  permanently  fix  the  kid- 
ney. It  sometimes  fails,  however,  to  relieve  the  symp- 
toms of  the  patient,  which  tends  to  show  that  many  of 
the  S3-mptoms  complained  of  by  these  patients  are  not 
due  to  the  movement  of  the  kidney,  but  to  some  other 
cause.  Some  surgeons  do  not  i-egard  fixation  of  a  mov- 
able kidney  as  a  justifiable  operation  in  most  of  the 
cases  in  which  it  is  performed.  For  example,  Israel  says 
that  it  is  the  fashion  at  present  to  go  to  a  surgeon  to  have 
the  Iddne.ys  anchored  just  as  it  used  to  he  to  go  to  a  gyne- 
cologist to  have  the  ovaries  removed. 

Hydronephrosis. — Obstruction  to  the'urinar}'  flow  if  oc- 
curring at  au}^  point  above  the  opening  of  the  ureter  into 
the  bladder,  will  cause  a  cystic  dilatation  of  the  kidney. 
If  the  urine  is  aseptic  the  dilatation  is  spoken  of  as 
hydronephrosis,  or  uronephrosis.  If  the  urine  contains 
pus  the  term  pyonephrosis  is  used.  Such  obstruction 
maj-  be  temporaiy  or  permanent ;  it  may  be  complete  or 
incomplete.  Both  kidneys  may  be  affected,  but  com- 
plete obstruction  on  Ijoth  sides  can  exist  for  only  a  short 
time  without  causing  death :  hence  obstructiou  at  the 
neck  of  the  bladder  or  iu  the  urethra  fails  to  produce 
much  dilatation  of  the  kidney.  If  the  obstruction  is  an 
incomplete  or  an  intermittent  one  the  dilatation  will  usu- 
alh'  be  the  most  marked,  since  the  renal  parenchyma  is 
then  not  entirely  destroyed.  In  the  early  stages  of  the 
trouble  the  dilated  pelvis  and  calices  closei_y  resemble  the 
normal  structures.  Later,  the  kidney  is  changed  to  a  sac 
with  a  relativeh' thin  wall,  in  which  may  be  found  micro- 
scopically more  or  less  parenchymatous  tissue.  Even 
after  a  hydronephrosis  has  lasted  a  long  time  the  remains 
of  the  glomeruli  and  tubules  still  possess  some  excretory 
power,  and  within  a  short  time  after  the  pressure  is  re- 
lieved this  functional  activity  of  the  kidney  greatly  in- 
creases. It  is  a  good  plan,  therefore,  in  operating  upon 
a  long-standing  complete  obstruction,  to  wait  several 
days  before  deciding  upon  the  removal  of  the  affected 
kidnej-. 

The  obstruction  which  causes  the  hj-drouephrosis  may 
lie  either  congenital  or  acquired.  The  ureter  may  Tie  too 
small,  or  it  luay  be  twisted,  or  either  its  upper  or  lower 
opening  may  be  faulty,  or  there  may  be  valves  some- 
where m  its  course. 

The  chief  causes  of  acquired  hydronephrosis  are  found 
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in  the  ureter  or  pelvis  of  the  kidney,  altliough  in  some 
instances  pressnre  from  caitside  the  ureter,  such  as  that 
due  to  parametritis  or  to  a  pelvic  tumor,  may  obstruct  the 
tlow  of  urine.  The  hnnen  of  the  ureter  may  be  blocked 
by  inflammation,  usually  of  a  gonorrhfeal  or  tuberculous 
origin.  Traumatism,  such  as  a  severe  contusion  of  the 
abdomen,  may  be  followed  by  hydronephrosis,  resulting 
from  the  presence  of  blood  clots  within  the  ureter  or  from 
extravasation  of  blood  and  cicatricial  contraction  outside 
of  the  ureter.  Hydronephrosis  may  develop  in  a  movable 
kidney  after  kinking  or  twi.sting'of  the  pedicle  of  the 
organ.  This  strangulation  is  temporary,  but  is  apt  to 
recur,  and  is  associated  with  some  formation  of  fibrous 
tissue  which  tends  to  increase  the  obstruction. 

The  mucous  membrane  at  the  origin  of  the  vireter  may 
act  as  a  valve  to  obstruct  the  orifice.  Such  valvular 
action  is  moie  likely  to  occur  if  displacement  or  dilata- 
tion of  the  kidney  causes  the  ureter  to  arise  at  an  abnor- 
mal angle.  Swelling  of  the  mucous  membrane  facili- 
tates this  and  other  forms  of  obstruction. 

A  calculus  or  other  foreign  body  maj-  block  the  lumen 
of  the  ureter  and  produce  hydronephrosis.  The  symp- 
toms may  be  violent  in  case  the  obstruction  is  sudden  and 
complete,  or  so  mild  as  to  be  scarcely  noted  if  the  ob- 
struction is  incomplete  and  very  gradual.  A  tvuuor  will 
be  felt  in  the  lumbar  region,  the  lo^^■er  portion  of  it  usu- 
ally lying  behind  the  colon.  The  hj-dronephrosis  may 
be  so  great  that  the  tumor  extends  as  far  as  the  median 
line,  or  even  into  the  pelvis.  Complete  hydronephrosis 
of  short  duration  gives  a  tense  and  exquisitely  tender 
tumor,  whereas  in  a  chronic  case  the  tenderness  is  slight 
or  wanting,  and  fluctuation  is  easilj'  made  out. 

If  a  liydronephrosis  lasts  for  a  long  time  its  fluiil  loses 
more  and  more  the  characteristics  of  urine.  Spontaneous 
cure  is  still  possible  if  the  obstruction  is  relieved,  even 
though  this  has  been  complete.  With  the  lapse  of  years 
the  renal  parenchv'ma  may  be  wholly  destroyed,  and  the 
sac  lose  its  contents  and  shrivel  up.  The  hydronephrotic 
sac  maj'  rupture,  as  the  result  of  traumatism,  either  into 
the  peritoneal  cavity  or  subcutaueousl_v.  Severe  and  even 
fatal  hemorrhage  may  foll(nv  this  accident.  The  con- 
tents of  the  sac  may  become  infected  and  the  condition 
change  from  hydronephrosis  to  pyonephrosis.  Hj'dro- 
nephrosis  must  be  differentiated  from  cystic  tumors  not 
connected  with  the  kidney,  such  as  an  echinococcus  cyst 
of  the  liver,  dilated  gall-bladder,  and  ovarian  tumors. 

The  following  procedures  are  recognized  to-day  as 
suitable  in  the  treatment  of  hydronephrosis: 

Ureteral  catheterization  of  the  pelvis  of  the  kidney 
followed  by  irrigation  with  nitrate-of-silver  solution  will 
occasionally  cure  hydronephrosis. 

Retro])eritoneal  puncture  of  the  sac  was  formerlj-  the 
routine  treatment.  It  is  still  of  value  as  a  means  of 
affording  temporary  relief  under  circumstances  in  which 
a  better  operation  cannot  be  carried  out.  It  carries  with 
it  the  risk  of  infection,  for  even  if  the  skin  and  trocar 
be  aseptic  the  contents  of  the  sac  may  not  be,  so  that  in- 
fection may  follow  the  withdrawal' of  the  instrument. 
Puncture  should  of  course  be  made  in  the  loin  behind 
the  peritoneal  reflection. 

If  hydronephrosis  is  due  to  kinking  of  the  ureter  in 
connection  with  movable  kidney,  fixation  of  the  organ 
may  prevent  its  recurrence. 

Lumbar  nephrotomy  will  cure  many  cases  of  hydro- 
nephrosis. If  it  does  not  do  so  the  obstruction  may  be 
reached  and  overcome  through  the  sac,  or  by  exposure  of 
the  ureter  outside  of  the  sac. 

If  there  is  a  valvular  action  of  the  mucous  membrane 
at  the  mouth  of  the  ureter  this  may  be  overcome  by  a 
longitudinal  incision  sutured  transversely.  Stricture"  of 
the  ureter  may  be  successfully  treated  in  the  same  man- 
ner.    A  portion  of  the  sac  may  be  resected. 

Ureteral  stricture  may  be  dilated  by  instruments  passed 
through  the  jielvis  of  tl'ie  kidney,  or  "the  stricture  may  be 
resected,  or  the  vu-eter  may  be  c"nt  across  below  the  stjrict- 
ureand  reimplanted  into  "the  pelvis  of  the  kidney. 

Undei'  certain  circumstances  an  anastomosis  maybe  es- 
tablished between  the  sac  and  the  bladder. 


If  none  of  these  operative  measures  succeeds  in  curing 
the  patient,  and  the  ojiposite  kidney  can  be  shown  to  be 
functionally  capable  of  doing  the  work  of  both,  the  dis- 
eased organ  should  be  extirpated  so  that  the  patient  may 
be  saved  from  a  persistent  lu-iuary  fistula  and  from  the 
evils  of  a  sr.ppurafion  which  is  certain  to  develop  in  the 
sac  sooner  or  later  if  there  is  a  persistent  fistula. 

The  lumbar  incision  is  best  suited  to  the  removal  of  the 
sac.  The  peritoneum  should  not  be  opened,  but  freed 
from  its  attachment  and  disi)laced  inward.  If  it  is  neces- 
sary to  evacuate  the  contents  of  the  sac  before  removal, 
the  wound  made  by  the  trocar  should  be  carefully 
sutured.  The  sac  will  then  be  smaller  and  less  tense,  an"d 
its  removal  will  u.sually  not  be  difficult.  The  mortality 
of  this  operatinu  in  recent  years  is  about  six  per  cent. 

A  hydronephrntic  kidney  may  be  removed  transperi- 
toueally  through  an  anterior  incision.  This  method  per- 
mits of  an  inspection  of  the  other  abdominal  organs,  but 
it  exposes  the  abdomimd  cavity  to  infection  from  the 
contents  of  the  sac,  and  there  remains,  behind  the  pos- 
terior peritoneum,  a  large  cavity  which  is  sometimes  diffi- 
cult to  treat.  It  has  been  drained  through  the  lumbar 
region  and  also  anteriorly  by  stitching  together  the 
anterior  and  posterior  layers  of  peritoneum  around  the 
wicks  of  gauze  used  to  drain  the  retroperitoneal  space. 

Suppuration  in  the  Kidiiii/. — Infection  of  the  kidney 
may  take  tlie  form  of  suppurative  pyelitis  to  which  may- 
be added  one  or  many  a1)sccsses  in  the  parenchyma.  The 
condition  is  then  spoken  of  as  surgical  kidney,  or  sup- 
purative nephritis.  If  there  is  retention  of  urine  and  pus 
the  condition  is  called  p3-ouephrosis.  A  liydronephrosis 
may  become  a  pyonephrosis  by  reason  of  infection. 

Calculi  may  give  rise  to  siippvu'ation,  or  they  may  de- 
veloji  in  con.sequence  of  alkaline  fermentation,  wliich 
may  be  due  to  suppuration.  Infection  in  the  kidney 
may  come  through  the  blood  or  through  the  ureter. 
The  former  is  known  as  hasmatogenous  infection,  and  the 
latter  as  urinogenous  infection.  The  kidney  is  one  of 
the  chief  avenues  for  the  removal  of  germs  from  the 
bod}',  and  it  is  not  surprising  that  they  occasionally 
lodge  and  develop  in  its  tissues.  The  gonococcus  is  the 
microbe  most  frequently  found  in  urinogenous  infection. 
Obstruction  to  the  flow  of  urine  greatly  favors  the  de- 
velopment of  bacteria  in  the  kidney. 

The  symptoms  of  renal  suppuration  are  varied.  The 
trouble  may  begin  as  an  acute  fever,  with  chills  and 
great  pain  and  tenderness;  or  it  may  develop  after  a 
cj'stitis,  or  after  an  injury.  If  the  urine  is  obstructed 
the  renal  tissue  will  be  destroyed  with  a  rapidity  far 
greater  than  tliat  which  takes  place  in  hydronephrosis. 
Recovery  may  follow  rupture  of  an  abscess  into  the  renal 
pelvis  and  the  discharge  of  pus  through  the  ureter:  or 
an  abscess  may  break  through  into  the  paranei^hric  tis- 
sue and  be  evacuated  externally,  cui-e  of  the  trouble  re- 
sulting. Such  cases,  liowever,  are  exceptional.  Usually 
the  suppurati<in  continues  and  smaller  abscesses  fuse  and 
form  larger  ones  tmtil  the  kidney  becomes  a  pus  sac. 

Sometimes  the  s_vmptoms  are  so  well  marked  that  the 
disease  is  easilv  recognized.  At  other  times  pyuria  will 
come  on  gradually  and  continue  for  a  long  time  without 
pain.  If  the  urine  suddenly  becomes  clear,  and  pain 
and  tenderness  develop  in  the  loin,  it  is  probable  that 
obstruction  has  taken  place. 

A  differential  diagnosis  of  renal  ]iyui'ia  and  purulent 
cystitis  can  easily  lie  made  by  irrigating  the  bladder  un- 
til the  fluid  i-eturns  clear.  After  a  few  moments'  rest 
the  bladder  should  again  be  irrigated.  If  the  fluid  is 
again  purulent,  the  pus  probably  comes  from  the  kid- 
ney. A  more  certain  diagnosis  can  be  made  with  the 
cj'Stoscope. 

The  best  treatment  for  pyonephrosis  is  immediate 
nephrotomy.  Care  should  be  taken  to  drain  every  ab- 
scess, and  a  probe  should  be  passed  through  the  ureter 
to  the  bladder.  The  kidnej'  should  be  freelj"  drained. 
If  the  destructive  process  has  not  gone  too  far,  this  treat- 
ment will  often  effect  a  cure.  If  the  ureter  is  obstructed, 
and  the  obstruction  cannot  be  overcome,  and  if  the  other 
kidney  is  functional!}'  active,  the  diseased  organ  should 
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be  removed.  This  may  be  doue  at  the  first  operation  if 
the  Uidiiey  is  found  to  be  greatly  disorganized.  But  if 
considerable  parcnehyma  is  present  it  is  better  not  to  sacri- 
fice the  organ  unless  the  separated  urine  has  been  tested 
and  the  functional  activity  of  the  opposite  kidney  de- 
monstrated. All  surgeons  agree  that  a  suppurating 
kidney  should  be  operated  upon  through  a  lumbar  incis- 
ion. The  mortality  of  nephrotomy  for  renal  suppuration 
is  aliout  twenty  per  cent.  The  mortality  of  jtrimary 
nephrectomy  for  suppuration  is  about  twenty-five  per 
cent.,  and  that  of  secondary  nephrectomy  about  sixty 
jier  cent. 

Some  surgeons  do  not  believe  in  nephrotomy  as  a  treat- 
ment of  renal  sujjpuration,  taking  the  ground  that  it 
rarely  cures  the  jjatieut,  and  therefore  prolongs  the 
course  of  the  disease.  The  views  given  above  are  those  of 
Schede  as  expressed  iu  tlie  "  Ilandbucli  dcr  praktischen 
Chirurgie  "  (Ferdinand  Euke,  1901). 

Pi(r((iitp/ii-itis. — The  fatty  capsule  of  the  kidnev  may 
undergo  suppurative  inflammation.  This  condition  is 
known  as  paranephritis.  The  suppuration  may  be  due 
to  e.vtension  fmm  within  the  kidney,  or  to  an  extension 
of  inflammation  from  the  stomach,  liver  or  gall-bladder, 
intestine,  or  one  of  the  vertebrw.  It  may  follow  appen- 
dicitis or  diseases  of  the  pelvic  organs,  or  pus  iu  the 
pleura  may  Ineak  through  the  diaphragm  and  so  give 
rise  to  paranephritis.  It  ma}'  also  follow  acute  infec- 
tious diseases,  for  the  blood-ve.ssels  of  the  fatty  capsule 
are  intimately  connected  with  those  of  the  kidney,  so 
that  the  fatty  capsule  may  become  infected  without  in- 
volvement of  ihe  kidney  itself.  Doubtless  there  are 
forms  of  paranephritis  which  are  not  suppurative,  but 
their  diagnosis  can  liardly  be  made,  and  therefore  they 
niaj'  be  neglected.  When  pus  is  introduced  into  the 
fatty  capsule  it  quickly  destroys  tlie  existing  tissue  and 
extends  around  the  kidney.  Unless  it  is  evacuated  ex- 
ternally the  pus  increases  rapidly  in  quantity  and  may 
reach  from  the  diaphragm  to  the  jielvic  brim.  As  the 
alxlominal  wall  covering  the  fatty  ca|isule  is  quite  thin, 
the  presence  of  pus  will  soon  show  itself  in  u-dema  and  red- 
ness of  the  skin,  and  the  abscess  may  break  spontaneously 
just  above  the  crest  of  the  ilium  or  just  below  the  twelfth 
rib.  It  may  ojien  into  the  pleural  or  peritoneal  cavity, 
or  into  the  duodenum,  colon,  or  bladder.  It  may  involve 
the  spleen  or  liver.  The  abscess  may  contain  urine  mixed 
with  pus. 

The  symptoms  may  develop  suddenly  with  chills  and 
fever  and  great  pain,  or  they  may  come  on  slowly,  with 
a  lower  temperature  ciu've,  which  has  no  characteristic 
form.  Until  the  abscess  develops  the  diagnosis  may  be 
obscure :  later,  it  is  easily  made.  There  will  be  a  bulging 
on  the  affected  side,  especialh'  when  the  patient  is  in  a 
sitting  posture.  Fluctuation  can  sometimes  be  made 
out. 

The  abscess  should  be  freely  opened  by  an  incision  in 
the  lumbar  region  posteriorly  to  the  peritoneal  reflection. 
This  incision  may  be  vertical,  transverse,  or  oblique. 

The  mortality  after  operation  iu  uncomplicated  cases  is 
about  seventeen  percent.,  while  that  after  operation  in 
complicated  cases  is  about  fifty  per  cent.  If  the  para- 
nephritis is  secondary  to  suppuration  of  the  kidney  the 
mortality  after  operation  is  still  higher,  being  nearly 
fifty-five  per  cent.  Recent  statistics  show  that  the  dan- 
ger to  the  patient  is  not  from  the  operation,  which  is 
comparatively  simple,  but  from  the  damage  to  the  other 
organs  caused  by  the  suppuration.  Upon  this  will  de- 
pend the  prognosis. 

Itfii'tl  Cnlcnliis. — Urinary  salts  are  deposited  upon  any 
foreign  body  which  finds  its  way  into  any  portion  of  the 
urinary  tract,  and  this  fact  explains  the  formation  of 
some  renal  calculi.  Sometimes  the  nucleus  is  very  small, 
made  u].)  of  merely  a  few  epithelial  cells  or  a  clump  of 
microbes.  Other  nuclei  are  macroscopic — a  piece  of 
catheter,  a  pin,  or  a  sliver  of  necrotic  bone.  Some  in- 
vestigators believe  that  a  foreign  body  forms  Ihe  nucleus 
of  every  calculus,  but  whether  this  be  true  or  not.  it  is 
certain  that  no  such  nucleus  can  be  demonstrated  iu  a 
large  majority  of  cases.     Others  have  shown  that  every 


calculus  contains  an  organic  framework,  and  have 
thought  thereby  to  explain  their  development;  but  it 
has  been  found  that  every  cr_vstal  formed  in  the  urine  has 
an  organic  framework,  so  this  theory  of  formation  of 
calculi  seems  insutticient.  Still  others  have  based  a 
theory  upon  the  fact  that  the  composition  of  urine  varies 
a  gootl  deal  at  different  jieriods  of  the  day.  They  have 
supposed  that  crystals  form  in  the  kidney  when  the  urine 
is  concentrated,  that  these  are  dissolved  by  subsequent 
dilute  urine,  and  that  a  failure  of  the  urine  to  redissolve 
such  crystals  is  the  starting-point  fiir  the  formation  of  a 
calculus. 

"While  the  exciting  cause  of  a  calculus  cannot  be  given 
in  many  instances,  certain  predisposing  causes  are  well 
known.  Thus,  if  the  urine  is  constantl_v  overladen  with 
uric  acid  and  its  salts,  as,  for  example,  in  gout,  the  for- 
mation of  renal  calculi  is  facilitated.  After  severe  spinal 
injtiries  renal  calculi  form  with  great  frequency,  due 
perhaps  to  the  development  of  bacteria  in  the  urinary 
tracts  of  such  patients. 

Calculi  are  far  more  common  in  certain  countries  than 
in  others.  They  occur  more  often  in  childhood  and  after 
the  fortieth  year  than  in  early  ailult  life.  Their  relative 
frequency  in  males  and  females  is  about  20  to  1,  a  discrep- 
ancy which  is  onl}'  partly  accounted  for  by  the  ease 
with  which  a  small  stone  may  pass  through  the  female 
urethra.  Various  ai'ticles  of  food  and  drink  have  been 
thought  to  favor  the  development  of  calculi,  but  the 
testimon}-  upon  this  point  is  not  very  convincing. 

Renal  calculi  are  given  different  names,  according  to 
their  size.  If  verv  small,  the_y  are  spoken  of  as  sand;  if 
as  large  as  the  head  of  a  pin,  they  are  called  gravel; 
while  larger  calculi  are  spoken  of  as  stones.  Some  cal- 
culi will  form  only  in  acid  urine,  and  others  only  in  alka- 
line urine. 

Xearly  all  calculi  may  be  classified,  according  to  the 
substances  of  which  they  are  composed,  into  three 
groups:  (1)  uric  acid  and  urates;  (2)  calcic  oxalates;  (3) 
calcium  and  triple  phosphates.  There  are  a  few  rare  in- 
stances of  the  occurrence  of  calculi  composed  of  calcium 
carbonate,  cystin.  xanthin,  indigo,  or  some  other  sub- 
stance. A  calculus  may  be  composed  of  one  substance 
throughout,  or  it  ma.y  be  made  up  of  layers  of  different 
substances  indicating  different  conditions  which  existed 
during  its  formation.  Thus,  a  calculus  may  have  a 
centre  composed  of  uric  acid,  covered  by  a  layer  of  cal- 
cium oxalate  and  an  outside  layer  of  triple  phosphate 
(Fig.  3081,  c). 

The  commonest  renal  calculus  is  one  composed  of  uric 
acid,  either  alone  or  mixed  with  urates.  If  pure  it  is  of 
a  pale  yellow  or  reddish  or  brownish  color,  and  has  a 
smooth  or  granular  surface.  It  is  very  hard  and  has  a 
specific  gravity  of  about  1.5.  Its  cut  section  shows  a 
concentric  arrangement.    It  develops  in  acid  urine. 

A  calculus  of  calcic  oxalate  is  usually  small.  It  is 
yellowish  or  reddish,  or  brown  or  black  from  tlie  pres- 
ence of  blood  pigment.  It  is  very  hard  and  its  surface  is 
covered  with  small  spines.  On  cut  section  there  will  be 
seen  a  concentric  arrangement  of  wavy  lines.  It  de- 
velops in  acid  urine. 

A  triple  phosphate  calculus  is  composed  of  ammonio- 
magnesium  pliosphate  or  calcic  phosphate.  It  has  a 
smooth  or  slightly  granular  surface  of  white  or  gray 
color,  and  on  cut  section  appears  amorphous  or  lamel- 
lated.  Such  a  calculus  has  a  low  specific  gravity.  It 
develops  in  alkaline  tirine.  It  is  usuall}'  single  and  may 
grow  to  a  very  great  size. 

The  shape  of  a  calcidus  is  due  in  great  measure  to  the 
situation  in  which  it  develops.  Thus,  a  single  calculus 
is  rounded,  and  if  formed  in  a  tubule  or  in  a  calyx  it  will 
be  shaped  something  like  a  jica  or  a  bean.  If  formed  iu 
the  pelvis  of  the  kidney  it  may  lie  much  larger  and  may 
show  prolongations  corresponding  to  the  ealices  (Fig. 
3077).  If  two  or  more  calculi  are  found  in  the  same  cav- 
ity their  surfaces  will  be  facetted  where  they  have  lain 
in  contact  with  each  other. 

Necrotic  tissue  may  become  incrusted  with  urinary 
salts  while  such  tissue  is  still  attached  to  the  body. 
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This  incrustation  is  more  apt  to  occur  if  secoudarj-  in- 
fection has  taken  jalace  and  tlie  urine  has  become  alka- 
line. 

Ever.v  calculus  exercises  a  deleterious  iufluence  in  its 
neighborhood,  but  its  action  maybe  slight  so  long  as  the 
uiiiie  is  normally  acid.  If  infection  occurs  and  sets  up 
alkaline  fermentation  of  the  urine,  the  destruction  of  the 


Fig.  30S1.— Urinary  Calculi,  a.  Centre  of  urle  acid,  outer  coveriug  of 
phosphates:  h.  centre  ot  uric  acid  and  outer  covering  ot  ciilclc 
o.xalate :  c.  calculus  of  uric  acid,  calcic  oxalate,  and  phosphates. 
(From  Sonueubui'g.) 

parenchymatous  tissue  and  the  formation  of  new  fibrous 
tissue  will  go  on  much  more  rapidly.  Therefore,  if  the 
case  is  of  long  standing  the  kidney  may  atrophy  and 
shruik  to  a  small  fibrous  sac  around  the  calculus.  Or 
there  may  be  produced  chronic  interstitial  nephritis 
without  niucli  change  in  the  size  of  the  organ.  The  cal- 
culus may  obstruct  the  flow  of  urine  and  lead  to  hydi-o- 
nephrosis  or,  more  often,  pyonephrosis,  witli  more  or  less 
destruction  of  the  I'eual  ])arenchyma.  The  kidney  may 
then  CDMtuiu  numerous  abscesses  connected  with  one  an- 
other and  in  many  of  which  there  may  be  calculi.  This 
alkaline  fermentation  of  the  tirine  of  course  stops  the  de- 
position of  crystals  of  uric  acid  or  calcic  oxalate,  but  it 
does  not  stop  the  growth  of  a  calcidus  already  formed  of 
one  of  these  substances.  Indeed  the  size  of  this  stone 
may  increase  more  rapidly  than  before,  but  the  new  lay- 
ers deposited  will  be  made  up  of  phosphates  (Fig.  3081, 
a  and  c). 

One  of  the  risks  of  allowing  a  renal  calculus  to  remain 
untreated  is  the  danger  to  the  second  kidiie.y.  Some 
observers  state  that  calculi  exist  in  both  kidneys  in  fifty 
per  cent,  of  the  cases  of  renal  calculus.  If  iiifection  is 
added  to  the  calctilus,  the  risk  of  iniury  to  the  second 
kidney  is  much  greater.     The  ureter  on  the  infected  side, 


and  also  the  bladder,  will  speedily  become  contaminated, 
and  there  is  a  grave  risk  that  the  infection  will  travel  up 
the  opposite  ureter. 

A  renal  calculus  usually  causes  symptoms  which  are 
unmistakable,  although  no  single  subjective  s_vmi)tom 
can  be  spoken  of  as  jjathognomonic ;  but  the  diagno.sis 
can  be  made  absolutely  if  the  stone  is  so  large  that  it  can 
be  palpated,  or  if  palpation  pi'oduces  a  creaking  or  grat- 
ing as  one  stone  is  rubbed  upon  another.  In  exceptional 
instances  a  probe  jiassed  through  the  ureter  may  demon- 
strate the  existence  of  a  renal  calculus  in  the  kidney. 
Furthermore,  radiography  may  be  looked  upon  as  an 
absolute  method  of  diagnosis  if  the  picture  shows  clearly 
the  outline  of  the  stone.  Its  failure  to  do  .so  does  not  al- 
ways dispi'ove  the  existence  of  the  stone,  since  some  cal- 
culi, notably  those  comi^osed  of  tu'ic  acid,  ai'e  so  easily 
penetrated  bj'  the  :!'-ray  that  a  good  deal  of  practice  and 
just  the  right  kind  of  apparatus  are  necessary  in  order  to 
differentiate  such  concretions  from  the  surrounding  tis- 
sues (Fig.  3077). 

The  symptoms  usually  dejiended  upon  for  making  a 
diagnosis  of  renal  calculus  are  pain,  hfematuria,  presence 
of  gravel  or  sand  in  the  urine,  enlargement  of  the  kidney, 
attacks  of  anuria,  and  vesical  irritation.  The  presence 
of  one  or  more  of  these  symptoms  is  more  significant  if 
the  patient  is  of  a  gouty  or  rheumatic  diathesis  and  is  in 
the  habit  of  pa.ssing  urine  containing  an  excess  of  uric 
acid  and  urates,  and  from  which  these  salts  are  easily 
precipitated.  The  diagnosis  is  still  further  strengthened 
if  the  patient  gives  a  history  of  attacks  of  colic,  or  of 
long-continued,  dull  ])ain  in  the  lumbar  region,  increased 
b}'  jars  and  muscular  exertion.  If  a  stone  is  unaccom- 
panied by  inflammation  and  does  not  obstruct  the  flow  of 
urine,  it  may  cause  little  or  no  real  pain.  Furthermore, 
a  kidney  in  this  condition  will  not  be  especiall}'  sensitive. 
If  a  small  stone  becomes  loosened  and  enters  the  ureter 
intense  pain  will  be  caused  in  the  lumbar  region.  This 
pain  will  often  radiate  along  the  ureter  into  the  bladder 
or  into  the  testicle  or  the  head  of  the  penis  or  down  the 
thigh.  It  may  also  extend  upward,  or  throughotit  the 
abdomen.  The  pain  may  be  so  intense  that  the  patient 
is  collapsed  and  wet  with  perspiration,  anil  consciousness 
may  be  lost. 

There  is  usually  violent  vesical  tenesmus  with  the 
passage  of  a  few  drops  of  dark  urine  which  possibly 
contains  blood;  or,  if  the  calculus  obstructs  the  flow 
of  water  from  the  affected  kidney  while  that  from  the 
other  continues,  the  urine  passed  ina_y  be  nonual.  Such 
an  attack  accompanies  the  ])assage  of  a  stone  through 
the  ureter  and  subsides  when  it  enters  the  bladder. 
The  attack  may  also  be  due  to  any  acute  congestion  or  to 
venous  distention,  or  to  obstruction  of  the  urine,  however 
caused. 

The  hemorrhage  wliich  accompanies  a  renal  calculus 
may  be  so  slight  that  it  is  recognized  only  upon  micro- 
scopical examination.  Such  exaiuination  should  be 
made  daily  in  suspected  cases,  since  the  constant  jiresence 
of  a  tew  red  blood  corpuscles  in  the  sediment  is  one  of 
the  best  signs  of  renal  calculus.  The  amount  of  blood 
maj-  also  be  much  greater,  and,  in  rare  instances,  the 
hemoi-rhage  may  even  threaten  the  patient's  life. 

Increase  in  the  size  of  the  kidney  is  not  an  infallible 
sign  of  calculus,  for  the  organ  is  not  always  enlarged  by 
a  calculus,  and  it  may  be  enlarged  as  the  result  of  tuber- 
culosis, tumor,  or  obstruction  to  the  escape  of  urine,  how- 
ever caused. 

The  anuria  which  often  occurs  in  cases  of  renal  calculus 
is  of  reflex  origin.  It  is  most  frequentl}'  seen  in  connec- 
tion with  the  attacks  of  renal  colic  which  accompany  the 
passage  of  a  stone  through  the  ureter,  or  which  ai'e  due 
to  obstruction  to  the  flow  of  urine  or  blood  from  the  kid- 
ney, caused  in  some  other  manner,  or  to  injury  of  the 
kidney.  There  is  also  an  hysterical  anuria.  Reflex 
anuria  usually  passes  off  as  soon  as  the  acute  attack  is 
over  and  is  generally  followed  by  a  temporary  ]iolyu!'ia. 

The  symptoms  of  vesical  irritation  accompanying  rer.al 
calculus,  such  as  urgency  and  frequency  of  micturition 
and  pain  in  the  urethra  at  the  close  of  the  act,  are  so 


^^^^^\ 


REFEREXCE   HANDBOOK   OF  THE   MEDICAL  SCIENCES. 


Kulueys.- 
Kl<1i>c)'s. 


siiniliir  to  those  caused  by  c.vstitis  that  a  c^'Stoscopic  ex- 
aiiiiiiatiuu  is  often  requiicd  to  ditl'eivutiate  between  the 
two. 

In  case  of  a  renal  calculus  the  mucous  membrane  of 
the  bladder  will  not  appear  iuHanied.  If  Uic  mouth  of 
the  ureter  is  brought  into  view,  the  surgeon  may  oliserve 
the  discharge  from  it  of  cloudy,  purulent,  or  bloody 
urine.  Pressure  on  the  affected  kidney  will  increase  the 
flow  of  pus,  unless  the  ureter  is  blocked.  In  that  case 
no  urine  will  tiow  from  it  into  the  bladder.  The  dis- 
charge of  pus  from  the  ureter  does  not  prove  that  the 
renaf  suppuration  is  due  to  calculus,  though  this  is  one 
of  the  commonest  causes  of  pyelitis.  A  diagnosis  of  tu- 
bercidosis  may  be  eliminated  by  a  bacteriological  e.vami- 
uation  of  the  urine  which  should  be  drawn  for  tlie  jiur- 
pose  through  a  catheter  in  ortler  to  avoid  contamination 
with  the  smegma  bacillus. 

Attempts  to  dissolve  formed  calculi  by  means  of  inter- 
nal medication  of  whatever  nature  are  wholly  unsuccess- 
ful. Internal  medication  nuist  not  on  this  account  be 
regarded  as  useless,  since  dilution  of  the  urine  lessens  the 
dagger  of  further  precipitation  and  the  increased  flow 
may  also  wasli  out  small  calculi  alrcad\'  formed.  Further- 
more, bacterial  action  can  often  be  jireveuted  or  lessened 
b_v  the  internal  use  of  such  urinary  antisejjtics  as  boric 
aeid,  salol.  beuzoates,  urotropin,  etc.  Glycerin  in  quan- 
tities of  two  or  three  ounces  at  a  single  dose  sometimes 
has  a  good  effect  in  lubricating  tlie  urinarj'  passages  and 
bringing  away  a  great  quantity  of  calculi  and  sand.  A 
parted'  this  good  result  is  doul)tless  due  to  the  great 
quantity  of  water  which  the  patient  drinks  to  relieve  the 
thirst  caused  by  the  glycerin. 

The  removal  of  a  renal  caleuius  through  a  lumbar  in- 
cision is  the  correct  method  of  dealing  with  this  trouble. 
The  incision  in  the  kidney  slioidd  be  through  the  cortex 
rather  than  directly  into  the  pelvis,  since  the  former 
method  facilitates  the  operation  and  gives  better  drain- 
age, if  drainage  is  necessary.  Operation  maj-  be  re- 
garded as  immediately  necessary  if  anuria  has  lasted  for 
two  days,  or  if  there  is  complete  obstruction  of  the  ure- 
ter or  dangerous  hemorrhage,  or  if  the  calculus  has 
already  set  up  supptuation.  In  the  last-meutioued  con- 
dition there  is  no  hope  that  a  siiontaneous  cure  will  take 
place,  while  the  longer  the  operation  is  delayed  the  more 
extensive  will  be  the  destruction  of  the  kidney.  Even  if 
the  course  of  the  trouble  is  aseptic  it  is  better  not  to  wait, 
since  one  has  no  means  of  knowing  how  soon  infection 
may  occur.  The  mortality  after  operation  for  stone  in 
aseptic  cases  is  less  than  six  percent.,  while  in  septic 
cases  it  is  four  times  as  great. 

Before  the  kidney  is  opened  it  should  be  freed  from  its 
fatty  cajisule,  after  which  an  elastic  ligature  can  be 
passed  around  the  vessels  of  the  pedicle.  This  will  con- 
trol hemorrhage  until  the  exploration  of  the  kidney  is 
finished.  The  kidney  should  be  opened  along  its  convex 
border  a  little  posterior  to  the  line  of  incision  employed  at 
autopsy  (see  Fig.  307.~)).  The  incision  should  not  be  carried 
into  the  poles.  Through  this  incision  the  pelvis  and 
calices  may  be  explored  and  all  calculi  removed.  A 
probe  should  be  passed  into  the  ureter  to  demonstrate 
that  its  lumen  is  free  as  far  as  the  bladdei',  or  to  reveal 
the  cause  and  situation  of  any  obstruction  which  exists. 
This  must  be  overcome,  even  if  it  is  necessary  to  prolong 
the  lumbar  incision  downward  and  forward.  A  calculus 
situated  high  up  in  the  ureter  may  be  i)ushed  back  into 
the  renal  jielvis  and  thus  removetl,  or  it  :nay  be  pushed 
into  the  bladder.  If  it  cannot  be  removed  in  an_v  other 
wa}'  the  lu'eter  should  be  incised  upon  it  and  again  su- 
tured after  the  extraction  of  the  stone. 

If  there  is  an  abscess  in  the  kidney  or  pus  in  its  jieh  is 
the  wotmd  in  the  kidney  should  be  drained;  otherwise  it 
may  be  sutured.  When  reflex  anuria  is  present,  however, 
most  surgeons  prefer  to  leave  a  drain  in  the  renal  incision, 
even  though  there  is  no  pus. 

Primary  nephrectomy  for  renal  calculus  is  an  operation 
seldom  performed,  since  the  condition  of  the  kidney  will 
rapidly  improve  after  nephrotomy.  If  the  parenchyma- 
tous tissue  of  the  kidney  has  b.en  entirely  destroyed,  or 


if  its  sup]iurative  condition  is  such  that  it  is  a  source  of 
danger  to  the  patient,  it  may  be  better  to  remove  it  than 
to  drain  it. 

Essential  Renal  Hemon-ltage  and  Nephralgia. — Hemor- 
rhage from  the  kidne.y  sometimes  occurs  without  any 
such  obvious  cause  as  traumatism,  calculus,  tuberculosis, 
new  growth,  or  the  congestion  which  follows  the  sudden 
relief  of  retained  urine.  In  tropical  countries  hemorrhage 
frequently  follows  infection  Ijy  distomum,  tilaria,  and 
other  parasites.  There  is  also  an  inflammatory  hemor- 
rhage from  the  kidney,  but  this  is  usually  microscopic 
in  character.  Apart  from  all  these  causes  hemorrhage 
may  occur  with  or  without  renal  colic.  The  kidney  has 
several  times  been  0])eued  tuider  such  circumstances  and 
nothing  to  account  for  the  hemorrhage  has  been  found. 
>5ome  of  these  patients  were  true  ha-mophiliacs,  giving 
a  history  of  severe  hemorrhage  following  slight  traiuna- 
tisms  in  other  portions  of  the  boily.  But  there  is  also  a 
true  angioneurotic  hemorrhage  which  on  account  of  its 
severity  or  the  pain  which  accompanies  it,  may  require 
operation.  In  some  instances  rest,  a  milk  diet,  and  the  ad- 
ministration of  medicines  to  favor  blood  clot,  have  effected 
a  cure.  If  the  hemorrhage  continues  ui'phrotomy  should 
be  performed.  This  may  reveal  a  possible  cause  for  the 
liemorrha.ge,  for  such  a  beginning  tuberculosis,  for  the 
presence  of  an  abscess  or  a  caleuius,  or  for  the  retention 
of  urine.  This  operation  will  usually  cure  either  an 
active  or  a  jiassive  congestion.  There  is  no  object  in 
removing  a  kidney  if  no  apparent  cause  of  the  liemor- 
rhage  can  be  found,  unless,  in  the  case  of  a  haemophiliac 
patient,  hemorrhage  from  the  incised  organ  makes  it 
necessaty  to  ligate  the  renal  vessels  in  order  to  save  life. 
The  wound  in  the  kidney  should  be  drained  and  allowed 
to  granulate. 

Nephrotomy  has  recently  been  performed  with  success 
for  the  cure  of  unilateral  renal  pain  in  cases  of  nephritis 
when  there  is  reason  to  suppose  that  the  inflammation 
affects  ouh'  one  kidne}-.  Splitting  of  the  capside  has 
been  advised  for  the  cure  of  interstitial  nephritis  whether 
unilateral  or  bilateral.  Its  success  tmder  such  circum- 
stances is  still  problematical.  It  is  based  on  the  theory 
that  the  contraction  of  the  capstile  destroys  the  jiareu- 
chymatous  tissue,  and  that  if  the  tension  is  relieved  by 
incising  or  removing  the  capsule,  the  progress  of  the 
disease  will  be  stopiied  and  even  lost  ground  may  be  re- 
gained. 

Aneurism. — An  aneurism  of  the  renal  arterj-  is  of  rare 
occurrence.  It  may  follow  traumatism  or  develop  spon- 
taneously. In  the  former  case  it  is  likely  to  be  associated 
with  hematuria.  It  may  exist  for  a  long  time  without 
symptoms.  The  symptoms  other  than  htematuria  which 
have  been  noted  are  the  presence  of  a  tumor  only  slightly 
movable,  smooth,  and  semi-fluctuating.  Such  a  tumor 
does  not  give  a  feeling  of  jiulsation  nor  a  bruit.  The 
aneurism  ma.y  give  rise  to  a  sense  of  pressure,  or  to  attacks 
of  pain  which  are  so  severe  that  they  have  been  mistaken 
for  biliary  colic.  If  the  aneurism  continues  to  grow  it 
ma}'  terminate  life  b_v  bursting  retroperitoneally  or  into 
the  peritoneum,  or  into  the  renal  pelvis.  If  it  ruptures 
into  the  renal  pelvis  a  prompt  nephrectomy  ma)' save  the 
life  of  the  patient.  There  are  records  of  three  successful 
operations  for  renal  aneurism. 

'Syphilis. — Syphilitic  guramata  maydeveloi)  in  the  cor- 
tex or  in  the  pyramids  of  the  kidne}'.  In  the  earljr  stage 
these  gununata  have  a  soft  yellowish  centre  of  caseation 
around  which  is  a  zone  of  connective  tissue  and  strangu- 
lated tubules,  and  still  outside  of  this  a  zone  of  active 
growth  with  inliltratioii  of  small  round  cells.  There  is 
also  a  diffuse  form  of  sj'philis  of  the  kidney  in  which  the 
organ  presents  the  appearance  of  the  "  large  white  ki<l- 
ney."  In  either  form  the  s_yphilitic  kidney  may  involve 
the  surrounding  tissues  in  the  inflammation  and  give  rise 
to  a  dense  tumor  which  may  easily  be  mistaken  foj-  ma- 
lignant disease.  Such  a  tumor  may  soften  in  spots  and 
discharge  necrotic  masses  through  sinuses  in  the  skin. 
The  proper  treatment  is  the  internal  adiuiuistration  of 
autisyphilitic  remedies. 

Ci/'stic  TiiiHurt'.— Three  kinds  of  cysts  may  form  with- 
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iu  tlie  kidney  aud  require  surgical  treatment.  Tliey  arc 
solitary  cyst's,  tlie  tumors  of  polycystic  degeueration,  and 
echiuo'coccus.  Tlie  solitary  renal  cyst  is  a  benign  trouble 
and  can  do  injury  only  by  pressure,  iu  case  it  reaches  a 
large  size.  Such  a  cyst  contains  clear  serous  or  cloudy 
fluid,  possibly  stained  witli  blood  pigment.  Large 
cysts  of  this  kind  are  rare.  Tliey  arise  iu  the  cortex  and 
are  probably  due  to  retention  beginning  in  a  glomerulus 
•or  in  a  tubule.  Tlie  cyst  may  be'strictly  solitary,  or  two 
or  more  may  coexist.  Tlieir  situation  is  usually  along  the 
conyex  border,  or  in  the  lower  pole  of  the  kidney.  In 
only  a  few  instances  has  operation  been  performed  for 
tliis  trouble.  If  an  operation  is  undertaken,  the  cyst 
should  be  extirpated  and  tlie  renal  parenchyma  sutured; 
or.  if  complete  suture  is  impossible,  the  cayity  may  be 
<lrained. 

Polycystic  degeneration  is  a  serious  aud  usually  fatal 
.disorder  which  may  affect  the  kidneys  either  before  or 
after  birlh.  The  etiology  is  still  obscure.  Schede  af- 
iirmsthat  there  are  twoformsof  polycystic  degeneration. 
In  one  form  oyergrowth  of  the  interstitial  tissue  obstructs 
and  strangulatesthe  tubules  and  thus  leads  to  the  deyel- 
opnieut  of  multiple  cysts.  In  the  other  form  tlie  epithe- 
lium, especially  of  the  tubules,  undergoes  proliferation 
and  subsequent,  degeneration,  so  that  the  condition  may 
properly  be  called  adenocystoma. 

Congenital  polycystic  degeneration  is  usually  bilateral ; 
and  since  it  causes  a  speeily  death  it  has  little  surgical 
intei-est.  The  polycystic  degeneration  of  later  life  is 
sometimes  unilatei'al.  so  that  occasionally  incision  of  the 
cysts,  nephrotomy,  or  eyen  nephrectomy  might  be  of 
benefit.  Before  the  kidney  is  remoyed  the  functional 
capacity  of  the  other  kidney  should  be  definitely  deter- 
mined. 

The  natural  course  of  jiolycysfic  degeneration  is  the 
destruction  of  the  renal  ti.ssue.  It  is  often  associated 
with  the  forination  of  multiple  cysts  in  the  liver,  and  is 
frequently  accompanied  by  arteriosclerosis  and  cardiac 
hypertrophy.  Therefore  death  is  usually  not  long  de- 
layed. Still  there  are  instances  in  which  a  jiatient  has 
liyed  ten  years  after  such  a  cj'stic  renal  tumor  was  pal- 
pable. 

The  diagnosis  of  polycystic  renal  degeneration  is  diffi- 
cult. The  enlarged  kidney  will  probably  be  mistaken 
for  malignant  disease.  It  is  sometimes  possible  to  feel 
the  pebbly  surface  of  the  organ  and  in  rare  instances  to 
make  out  fluctuation  in  the  larger  cysts.  Cachexia  may 
"be  absent  for  a  long  time. 

Echinococcus  may  develop  in  the  kidney,  giving  rise 
to  a  single  smooth  cyst  which  may  feel  as  hard  as  a  fibro- 
ma, or  may  yield  an  indefinite  fluctuation  or  the  peculiar 
thrill  found  in  echinococcus  cysts  elsewhere.  If  the  C3-.st 
bursts  into  the  renal  pelvis,  hooks  or  daughter  cysts  maj' 
be  found  in  the  urine.  Such  cysts,  as  far  as  known,  are 
.always  single.  As  the  renal  tissue  is  unaffected  excejit 
by  reason  of  pressure,  the  kidney  should  not  be  removed. 
The  cy.st.  whether  suppurating  or  not,  shoukl  be  incised, 
sutured  into  the  abdominal  wound,  and  drained. 

Suprarenal  Ghind. — While  little  is  known  of  the  physi- 
ology and  pathology  of  the  suprarenal  gland,  it  is  usually 
found  diseased  in  connection  with  a  group  of  symptoms 
described  by  Addison,  and  which  are  therefore  known  as 
Addison's  disease.  The  affection  of  the  suprarenal  gland 
under  such  circumstances  is  almost  always  tuberculous. 
The  bronzing  of  the  skin  wliieh  is  generally  supposed  to 
be  characteristic  of  Addison's  disease  does  not  exist  in 
about  one  sixth  of  the  castas  in  which  the  suprarenals  are 
diseased,  and  it  is  present  sometimes  when  the  suprare- 
nals are  apparently  normal.  Some  hold  the  view  that 
Addison's  disease  is  an  alTection  of  the  sympathetic  gan- 
glion wlii(  h  lies  near  the  suprarenal  body,  and  that  the 
gland  is  involved  only  as  the  lesion  spreads.  There  are 
some  cases  which  .seem  to  show  that  the  early  removal  of 
the  luVierculous  suprarenal  may  lienetit  the  patient,  since 
the  disease  may  for  a  lime  be  unilateral.  In  some  of  the 
few  cases  which  have  been  ojierated  upon,  the  suijrarenal 
gland  and  kidney  were  so  intimately  adherent  that  it  was 
found  necessary  to  remove  both.     Benign  tumors,  encap- 


sulated luvmatomata.  and  malignant  tumors,  of  the  su- 
prarenal gland,  are  pathological  rarities  which  a  surgeon 
may  be  called  upon  to  treat.  It  is  not  likely  that  a  differ- 
ential diagnosis  can  be  made  between  a  tumor  of  the  su- 
prarenal gland  antl  one  of  the  upper  ]K>le  of  the  kidney. 
This  point  is  not  of  much  importance,  however,  since 
practically  the  same  operation  is  refiuired  for  the  two 
conditions,  and  very  likely  both  organs  will  have  to  be 
removed  together.  The  gland  may  be  reached  through 
a  lumbar  or  an  abdominal  incision.  If  the  former  is 
chosen,  it  will  need  to  be  large,  and  should  extend  well 
upward.  Edward  Miltuii  Fuute. 

KINO. — "The  insjiissated  juice  of  Pterocarpiis  Marsu- 
piiim  Roxb.  (fam.  Ler/i(iiiiiios(e),'"  V.  S.  P.  Many  sub- 
stances, from  different  parts  of  the  earth  and  different 
plants,  have,  at  one  time  or  another,  appeared  under  this 
name.  That  which  is  in  the  market  at  present  is  chiefly 
the  product  of  various  species  of  Ei/nili/pliis.  the  official 
article  being  very  scarce  and  dear.  Very  recently,  liow- 
evei',  it  has  been  reported  that  extensive  new  districts 
have  been  opened  up,  capable  of  yielding  any  required 
amount  of  otlicial  kino  at  a  low  price.  The  plant  yield- 
ing the  latter  is  a  large,  handsome  Indian  tree,  whose 
wood  is  also  valued  for  timber.  In  common  \yith  other 
species  of  Ptcrnrurjuis.  this  tree  contains  a  bright-red 
juice,  which  exudes  upon  incisions  being  made  in  the 
trunk,  and  hardens,  \ipon  evaporation  and  drying,  into 
dark,  reddish-brown,  brittle  tears. 

This,  the  East  Indian  (Malabar)  kino,  has  been  im- 
ported since  the  beginning  of  the  present  century,  and 
for  medical  purposes  has  superseded  the  African  and 
other  varieties  whicli  were  then  used.  It  always  comes 
in  fragments  or  angular  pieces,  generally  not  larger  than 
split  peas,  and  oftener  considerably  smaller;  occasionally 
these  fnigments  cohere  together  in  crumbly  lumps.  Kino 
is  of  resinous  lustre  and  fracture,  very  brittle,  its  jiiecesare 
smooth  and  shining.  opa(|ue.  except  at  their  edges,  where 
they  are  ruby  red  and  transpai'cnt ;  general  color  dark 
reddish-brown,  sometimes  almost  black;  odor,  none; 
taste  very  astringent  and  sweetish.  The  saliva  is  colored 
bright  red  %\  hen  kino  is  chewed.  It  is  partially  soluble 
in  cold  water,  Ayliolh'  so  in  boiling  water  and  in  alcohol, 
not  iu  ether. 

Kino  is  a  homogeneous  uncrystallizable  substance,  re- 
lated to  the  tannic  acids  of  cinchona  and  krameria,  and 
more  closely  to  catechu.  Its  deep  red  solution  becomes 
violet  on  addition  of  a  proto-,  and  dirty  green  with  a  per- 
Siilt  of  iron.  It  appears  to  consist  principally  of  kiim- 
tannic  acid,  a  red,  transparent  substance,  soluble  in  alco- 
hol and  water,  and  capable  of  decomjiosing  upon  long 
standing  in  watery  solution  into  insoluble  kum-nd : 
kimitih  and  catcchiii  may  be  obtained  from  it  iu  small 
quantity,  and  pyrogallie  acid,  by  distillation  and  other 
means. 

Action  and  Use. — Kino  is  an  active  astringent  of  the 
logwood  and  catechu  kind,  and  is  employed  for  exactly 
the  same  purposes.  For  subacute  or  chronic  diarrhwa  or 
dysentery  it  is  equally  good  with  other  astringents,  aud 
less  unpleasant  than  many  of  them.  As  a  local  applica- 
tion or  injection,  tminir  m-id  is  to  be  ju'eferred.  Kino  can 
be  given  in  substance,  if  desired — dose.  1  gin.  (1  gm.= 
gr.  XV.)  or  in  aqueous  infu.sion;  as  the  latter  is  apt  to 
gelatinize,  it  should  be  made  freshly.  The  official  tinct- 
ure (Tinctiira  Kino.  U.  S.  P.;  strength  -j'jj,  with  fifteen 
parts  fif  glycerin)  keeps  better,  and  is  the  most  generally 
useful  form,  but  this  also  shows  a  strong  tendency  to 
gelatinize  after  a  time.  iT'.  P.  BoUes. 

KISSINGEN. — Kissingen.  one  of  the  most  important 
anil  best  known  of  the  German  spas,  is  a  town  of  4.306 
inhabitants,  beautifully  situated  in  the  valley  of  the 
Saale  in  Bavaria,  about  sixty  miles  from  Frankfort-on- 
tlie-Main.  It  is  ^}'^i  miles  from  Paris  viii  Frankfort  and 
Wlirzlnug.  and  can  be  reached  from  the  former  city  in 
eighteen  hours.  It  is  about  six  hundred  feet  above  sea- 
level,  and  is  surrounded  by  wooded  lulls  atToiding  oppor- 
tunity for  the  "Terrain-Cur. "     In  the  circular  valley  in 
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which  it  is  situated  are  extemled  pleasure  grounds  and 
promenades.  The  climate  is  mild,  although  there  is  con- 
siderable rain.  The  mean  yearly  temperature  is  45. 1'  F. 
and  the  mean  monthly  is:  3Iav,  5-4.8'  F. ;  June,  60.2°  F.  ; 
July,  62.7=  F. ;  August,  60.-£  F. ;  September,  54.3"  F. 
The  yearly  rainfall  is  25.3  inches. 

The  season  e.\tends  from  3Iay  1st  to  October  1st.  and 
during  this  time  a  large  number  of  visitors  fre(iuent  this 
spa ;  in  1899,  the  number  was  19,416,  the  majority  of 
which  were  Germans.  The  accommodations  are  excel 
lent  and  sufficient  for  three  or  four  thousand  persons. 
The  drinking-water  is  from  well  source,  but  said  to  be 
good,  and  the  drainage  is  efficient.  The  springs  are  cold 
saline,  the  principal  constituents  being  chloride  of  so- 
dium, ferrous  carbonate,  sulphate  of  magnesia,  carbonate 
of  calcium,  and  free  carbonic  acid.  Three  of  the  springs: 
the  Rakoczy.  Pandur,  and  Maxbrunueu  are  situated  in 
the  town,  and  two,  the  Schonliornsprudel  and  the  Sool- 
or  Saliuens])rudel,  a  short  distance  beyond  the  town 
limits.  The  Rakoczy,  Pandur,  and  ilaxbrunueu  are 
used  for  drinking,  and  the  Soolsprudel  and  Pandur  are 
the  ones  principally  used  for  baths. 

The  following  is  tlie  analysis  (from  Eulenburg)  of  the 
five  springs: 

Number  of  Grams  of  Soud  Coxstituents  ix  Each  Litre  of 
Water. 
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There  are  three  bath  establishments,  the  property  of 
the  Government:  («)  the  Kurhaus  with  forty  bathrooms; 
(A)  the  [Saline  with  one  hundred  bathrooms:  (i')  the  for- 
merly called  "Actienbad"  with  one  hundred  and  twenty 
bathrooms.  For  bathing  purposes  the  waters  of  the 
Sool-  or  the  Schonbornsprudel  are  often  rendeied  more 
stimulating  by  the  addition  of  the  mother  liquor  remain- 
ing after  the  extraction  of  the  sodium  chloride  at  the  .salt 
works.  There  are  also  carbonic-acid  gas  baths,  mud 
baths,  inhalation  rooms,  douches,  mas.sage.  and  a  medico- 
mechanic  institute.  There  are  also  private  sanatoria  for 
the  treatment  of  various  diseases.  The  Rakocz)-  is  the 
best-known  spring,  and  over  four  hundred  thousand 
bottles  of  this  water  are  sent  aljroad  every  year.  The 
usual  time  for  drinking  the  waters  is  before  breakfast, 
from  seven  to  nine.  From  two  to  six  glasses  are  drunk, 
a  fifteen  minutes'  walk  being  taken  after  each  glass. 

Kissingen  waters  are  recommended  for  a  variety  of 
maladies:  Hemorrhoidal  troubles,  constipation,  catarrhal 
conditions  of  the  stomacli  and  bfiwels,  gouty  and  rheu- 
matic alTections.  uric-acid  diathesis,  bronchitis,  aua-mia, 
scrofula,  amenorrha'a,  functional  nervous  disorders,  gly- 
cosuria, obesity,  malaria,  neuralgia,  the  headache  from 
dysmenorrhcea,  cardiac  diseases,  and  some  clironic  skin 
affections.  According  to  Dr.  Thomas  More  Madden,  "  the 
mother  lye  or  concentrated  saline  water  of  llie  Soolen- 
sprudel,  is  applied  with  wonderful  results  as  a  local  ap- 
plication to  scrofulous  glandular  swellings  and  similar 
affections. " 

It  is  well  to  advise  the  visitor  that  here  as  at  all  other 
spas,  the  waters  and  baths  should  be  used  only  under  the 
direction  of  one  of  the  local  physicians,  as  otherwise  harm 


instead  of  benefit  might  ensue.  It  is  not  only  the  use  of 
the  waters,  but  quite  as  much  the  carefully  arranged 
daily  plan  of  life  as  to  diet,  rest,  exercise,  etc.,  which 
produces  favorable  results.  Edieard  0.  Otis. 

KLAMATH  HOT  SPRINGS.— Siskiyou  County,  Cali- 
fornia. 

Location. — These  springs  are  located  on  the  Shasta 
Division  of  the  Southern  Pacific  Railroad,  some  eighteen 
miles  from  Agei'.  The  resort  is  2,700  feet  above  the  sea- 
level,  and  is  surrounded  by  a  wild  and  picturesque  coun- 
try with  snow-capped  mountain  peaks  and  hills  clad  in 
evergreen  forests.  There  are  ample  accommodations  for 
invalids  and  guests,  as  well  as  excellent  bathing  facil- 
ities. The  waters  are  alkaline,  saline,  and  suli)liurous. 
Some  of  them  are  carbonated.  The  springs  have  already 
gained  considerable  celebrity  in  the  treatment  of  chronic 
rheumatism,  gout,  synovitis,  chronic  cutaneous  diseases, 
dyspepsia,  etc.  James  K.  Crook. 

KNEE-JERK.    (PHYSIOLOGICAL.)— This  term  is  used 

to  indicate  a  perfectly  normal  physiological  contraction 
of  certain  extensor  muscles  of  the  upper  leg  in  response 
to  a  blow  upon  the  liffiiinentiD/i  patella  ('' tendon  lap"), 
the  reply  resembling  a  jerky  kick. 

From  the  first  there  has  been  a  diversity  of  opinion  as 
to  the  nature  of  the  phenomenon  and  this  has  led  to  the 
use  of  a  great  variety  of  synonyms,  as:  Knee-jerk  {K.J., 
Kj.),  knee-kick,  knee  phenomenon,  knee-reflex,  patellar 
(tendon)  reflex  (Pa.R.),  Patellar  (tendon)  phenomenon, 
Westphal's  symptom,  myotatic  contraction  (Gowers), 
and  their  equivalents  in  other  languages. 

Similar  responses  are  obtained  by  striking  other  ten- 
dons, possibly  any  tendon.  The  knee-jerk  is  merely  the 
best  studied  and  most  convenient  member  of  a  large 
group  of  tendon  reflexes  or  phenomena.  There  are  also 
periosteal  reflexes  and  "muscle  jerks"  of  a  ver3'  similar 
character  but  held  by  many  to  have  a  different  origin. 

It  seems  strange  that  a  phenomenon  of  such  simjilicity 
remained  so  long  unnoticed.  Nowadays  even  children 
play  with  it,  but  there  is  no  clear  mention  of  the  subject 
in  medical  literature  before  tlie  articles  of  Erb  and  West- 
phal  which  appeared  together  in  the  Archir  fiir  Psyrhi- 
atrie  in  1875.  Westphal  speaks  of  the  jerk  as  known  to 
many  laymen  "as  a  curiosity  "  and  admits  that  his  atten- 
tion was  drawn  to  it  by  a  patient.  Guerin,  as  early  as 
1856,  had  mentioned  a  contraction  of  tendons,  but  he  does 
not  seem  to  liave  had  the  knee-jerk  in  mind.  As  these 
first  articles  laid  stress  upon  the  diagnostic  importance 
of  the  subject  with  reference  to  pathological  conditions 
of  the  spinal  cord,  the  keenest  interest  was  at  once  mani- 
fested and  an  enormous  literature  began  to  grow. 

For  the  demonstration  of  the  knee-jeik  a  very  light 
blow  upon  the  ligament  suffices.  Such  a  blow  may  be 
given  with  any  thin  and  relatively  firm  body  (jiercussion 
hauuner,  stethosco|3e,  back  of  a  thin  book,  ulnar  border 
of  extended  fingers,  etc.)  and  is  commonly  effective  even 
when  the  knee  is  covered  by  a  moderate  amount  of  cloth- 
ing. The  knee  should  be  flexed  so  as  to  put  the  extensor 
muscles  in  a  condition  of  slight  tension.  For  ordinary 
examinations  this  is  accomplished  by  crossing  the  legs, 
by  sitting  on  the  edge  of  a  table  with  the  knee  resting  on 
a  cushion,  or  even  by  letting  the  leg  liang  from  the  arm 
by  which  it  is  lifted  from  the  bed.  In  more  careful 
studies  it  is  necessary  to  use  special  devices  to  counter- 
balance the  weight  of  the  leg.  The  tendon  tap  is  fol- 
lowed immediately  by  a  swelling  of  the  in.  (juadiiceps 
femoiis.  easily  seen  or  felt,  and  a  partial  extension  of  the 
lower  leg.  The  blow  itself  may  be  barely  perceived, 
particularly  when  the  attention  is  diverted.  The  sensa- 
tion of  the  ■'  jerk  "  is  curioush'  vague  and  remote ;  when 
the  movement  is  more  brisk  there  is  a  consciousness  of 
the  moving  mass  but  with  no  feeling  of  a  corresponding 
effort. 

The  first  investigators  of  the  phenomenon,  while  rec- 
ognizing that  it  was  abrogated  by  certain  pathological 
conditions  of  the  cord,  were  not  quite  clear  as  to  its  con- 
stancy in  health.     Later  and  more  refined  studies  justify 
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the  couclusion  that  the  knee-jerk  is  a  perfectly  physi- 
ological act,  but  subject  to  very  marked  variations;  its 
absence  may  be  assumed  only  after  acareful  and  repeated 
examination. 

Thus  Eulenburg  (1878)  found  no  Kj.  in  about  4  per 
cent,  of  the  204  youug  cliildren  examined,  and  in  5  per 
cent,  of  his  aduU  cases;  Berger  (187!l)  reported  23  fail- 
ures inaseriesof  1.40S).  900  of  them  being  young  soldiers, 
or  1.56  per  cent. :  Bloch's  studies  of  694  school  children 
resulted  in  0.T3  per  cent,  of  failures  which,  however, 
may  be  justly  cori'ected  to  aljout  0.3  per  cent. ;  Pelizaeus 
(1883)  examined  2.403  boys  (nine  to  thirteen  years)  with 
but  one  failure,  or  0.04  per  cent.,  and  this  boy  bad  a 
knee-jerk  when  e.\amiucd  more  carefully  a  couple  of 
years'later;  Jendrassik  (188.5)  could  demonstrate  the  jerk 
in  all  but  one  of  1.000  persons  examined,  and  this  one  was 
found  to  have  diabetes,  a  disease  which  often  causes  the 
Kj.  to  disappeai';  Ferguson  (1892)  noted  no  absence  in 
200  cases  examined  for  life  insurance. 

The  blow  on  the  patellar  tendim  sometimes  causes  other 
muscular  responses.  Many  observers  have  noted  a  gen- 
uine "crossed  knee-jerk,"  a  simple  extension  of  the  knee 
of  the  opposite  leg.  This  is  seen  in  animals  and  occa- 
sionally in  man  but  probably  only  under  pathological 
ccmditions. 

A  closely  related  phenomenon,  for  which  the  same  name 
is  of  ten  used,  is  a  crossed  "in-kuee-jerk"  or  "contralat- 
eral adductor  reflex."  It  is  by  no  means  clear  that  this 
is  really  a  different  phenomenon,  although  the  distinction 
is  insisted  upon  l.)y  Hinsdale  and  Taylor.  These  obser- 
vers found  it  in  from  twent.y  to  thirty  per  cent,  of  the 
eases  coming  to  the  clinic  for  nervous  diseases.  It  was 
not  caused  by  a  jarring  of  the  jielvis,  althougli,  according 
to  Russell  (1896),  it  as  well  as  a  genuine  cros.sed  knee-jerk 
may  be  produced  by  a  blow  on  the  distal  end  of  the  femur 
or  the  proximal  end  of  the  tibia.  A  "PseudokniephSuo- 
men  "  was  described  by  Westphal  (1882)  as  ]3roduced  by 
jiinching  a  fold  of  skin  over  the  tendon  or  elsewhere  on 
the  leg,  or  by  blows  of  a  percussion  hammer  on  the  inner 
condyle,  antl  consisting  of  a  contraction  of  the  quadriceps 
which  comes  on  slowlv.  Certain  variations  of  the  Kj. 
have  been  called  "  paradoxical.''  Hy  this  is  meant  some- 
times a  preponderating  action  of  the  flexor  muscles  {e.g., 
Benedict,  1SS9),  sometimes  the  jiarticipation  of  various 
muscles  of  the  lower  leg  (c.f/.,  Eichhorst,  1892).  The 
knee-jerk  must  not  be  confounded  with  the  "'pateUa 
clonus,"  a  clonic  contraction  of  the  quadriceps  when 
stretched  by  a  quick  pull  of  the  lirml}-  grasped  patella  and 
said  not  to  occur  in  health.  Remak  (1893)  has  described 
a  presumably  pathological  "femoral  reflex"  produced  b}' 
a  sk'"i  stimulation  in  the  region  of  the  median  border  of 
the  /■(.'/'/.«  feinoris  and  involving  the  quadriceps  along 
with  many  muscles  of  the  lower  leg.  Exaggerated 
"irradiation"  of  the  knee-jerk,  so  as  "to  cavise  "violent 
contractions  of  both  legs  and  even  to  iuA-olve  the  arms, 
belongs  to  the  realm  of  pathology  as  do  many  of  the  less 
extreme  luodificatious  of  the  ]iheuomenon. 

For  more  exact  study  of  the  knee-jerk  a  great  variety 
of  devices  have  been  suggested.  The  effoi't  was  made 
to  construct  forms  of  apparatus  for  the  precise  regulation 
of  the  force  of  the  tenilon  tap,  and  also  for  the  measure- 
ment of  the  extent  of  tiie  resulting  movement.  The  first 
form  of  hannner  foi-  giving  a  definite  blow  was  that  of 
Frauck  (1880).  a  s]u-ing  regulating  the  force.  Other  de- 
vices with  S])rin.gs  were  used  bv  Jarisch  anil  Schiff(1882), 
Danillo  (18«2),  Dupnit  (1886),  Bowditch  (with  a  particu- 
larly useful  sjiliiil  to  fix  tlie  hammer  in  place,  1888), 
31,  Sti'rnberg  (IM91),  the  latest  form  being  that  of  Castex 
(1901)  witha  .graduation  in  termsof  gramjiie-centimetres. 
The  most  notable  use  iu  careful  work  of  a  ha)nmer  whose 
blow  is  determined  by  gravity  is  that  of  Lomljard  (1887). 
Less  good  is  the  method  of  Sonimer.  In  general  it 
may  be  .said  that  the  chief  adviintage  of  these  compli- 
cated hammei's  lies  rather  in  the  uniformity  of  the  blow^ 
than  iu  any  significance  attachable  to  the  force  of  the 
blow  itself.  No  definite  relation  is  known  between  the 
strength  of  blow  and  the  size  of  the  kick.  Castex  has 
recently  tried  to  determine  a  sort   of  "normal"   value 


which  he  finds  to  be  130  gramme-centimetres  for  a  surface 
of  one  square  ceutiuietre.  It  is  quite  permissible  to  be 
sceptical  iu  this  matter. 

Devices  for  recognizing  the  ext.ent  of  the  movement 
have  been  jjroposed  by  several  observers.  Such  are  the 
more  complicated  "  Anacouiptometre  clinique  "  of  Dujjrat 
(1886)  and  the  simpler  instruments  of  Lombard  (1888, 
figured  by  Mitchell),  ]Mitchell  (1888),  and  Haynes  (1899), 
The  first  use  of  a  record  produced  bj'a  simple  attachment 
to  mark  on  smoked  paper  seems  to  have  been  made 
by  Lombard  (1887);  the  method  was  afterward  much 
refined  by  Bowditch  (1888,  1890)  and  has  been  used  by 
some  other  investigators,  Unnecessarilv  complex  is  the 
"Reflexmultiplicator"  of  Sommer  (1894),  and  the  "Re- 
flexograph  "  of  von  Bechterew  (1892)  has  no  obvious  ad- 
vantage. Such  records  are  of  course  essential  to  au}^ 
extended  comparison  of  the  jerks  under  varying  condi- 
tions. It  is  very  difticult  to  form  an  opinion  as  to  the 
exact  angular  size  of  the  jerk.  The  mean  arc  of  swings 
is  said  to  be  24°  to  2.5',  with  a  range  from  11°  to  48^;. 
there  are,  however,  few  measuremeuls  of  this  particular 
character  in  which  the  weight  of  the  leg  was  jiroperly 
counterbalanced,  to  make  the  pull  of  the  muscle  uniform. 
Lombard  (1887)  was  the  first  to  show  that,  by  use  of  the 
recumbent  attitude  and  suspension  of  the  lower  leg  b}'  a 
cord,  the  variation  in  weight  of  the  lower  leg  could" be 
eliminated. 

AVhile  there  can  be  no  question  that  the  knee-jerk  is  a 
physiological  act,  it  is  subject  to  verj-  considerable  vari- 
ations even  in  perfect  health.  It  is  present  in  the  new- 
born during  the  first  days  of  life  aud  has  been  demon- 
strated in  persons  who  were  over  eighty  or  even  ninety 
years  old.  It  seems  to  be  less  vigorous  in  the  very  old, 
and  this  may  be  a  result  of  senility,  analogous  to  its  dis- 
ajjpearance  in  the  last  stages  of  fatal  sickness,  but  such 
cases  deserve  a  more  careful  examination  with  refined 
methods. 

The  phenomenon  vanishes  iu  sleep.  This  was  first  no- 
ticed bj'Rosenbach  (1880)  in  observations  iu  children,  but 
he  considered  his  results  tmcertain  except  for  deep  sleep. 
Lombard  (1887)  noted  a  diminution  of  the  response 
"  when  quiet  or  even  a  condition  resembling  sleep  had 
crept  on,"  but  he  does  not  seem  to  have  reported  its  com- 
plete absence  in  sleep.  In  the  Bowditch  exijeriments 
(1890)  it  was  incidentally  demonstrated  on  some  eight  or 
nine  different  occasions  that  the  response  not  only  grows 
less  as  the  subject  becomes  drowsy  but  aetuall_y  disai)- 
pears  as  the  sleep  liecomes  profound,  a  condition  for 
which  there  is  of  course  no  satisfactory  criterion.  Noyes 
(1892)  found  the  influence  of  sleep  particularly  easy"  of 
demonstration  iu  a  case  of  terminal  dementia.  Accord- 
ing to  Ferguson  (1893)  sleep  causes  an  increase  of  the 
jerk  as  it  comes  on,  but  a  diminution  or  complete  abol- 
ition when  deep.  It  should  be  n(^t<-d,  however,  that  Ap- 
plegarth  does  not  seem  to  have  observed  a  disappearance 
of  the  phenomenon  in  sleeping  dogs. 

Mitchell  and  Lewis  (1886)  noted  that  the  kick  is  less 
good  iu  the  evening  than  early  in  the  day,  and  this  has 
been  amply  confirmed  by  Lombard  to  wliom  we  owe  ex- 
tended and  careful  studies  of  the  diurnal  variation  in 
man.  Fatigue,  bodily  or  mental,  has  on  the  whole  a  de- 
pressing influence,  but  Sternberg  (1887)  found  that  ex- 
treme fatigue  caused  an  exaggeration.  The  taking  of 
food  causes  the  average  of  a  considerable  series  of  kicks 
to  be  greater  than  it  was  before  the  meal.  No  one,  I 
think,  has  studied  the  influence  of  hunger  or  prolonged 
abstinence. 

There  is  some  reason  to  suppose  that  the  knee-jerk  is 
affected  by  the  weather,  TVeir  ilitchell  and  Lewis,  I 
believe,  first  called  atteutiou  to  the  les.sened  response  "on 
dull  damp  warm  days."  Lombard  compared  his  two 
long  series  (each  of  fourteen  days  with  seven  to  nine 
groups  of  observations  on  each  day)  with  the  weather 
record  of  the  same  place.  In  general  the  curves  seem  to 
show  that  the  jerk  becomes  larger  as  the  thermometer 
falls  but  grows  smaller  as  it  lises.  while  it  rises  and  falls 
with  the  barometer.  The  influence  of  the  humidity, 
■n-iud,  etc.,  was  not  well  defined;  in  fact  the  weather 
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conditiors  did  ii(.)t  van'  euough,  during  these  series  to 
make  the  comparison  altogether  satisfactory. 

In  the  latter  part  of  pregnancy,  also  a  ph.vsiological 
state,  the  knee-jerk  is  often  increased;  at  least,  Neu- 
mann (189.5)  says  he  found  it  so  in  manj'  of  the  five 
hundred  -n-omcn  he  examined.  The  exaggeration  is  still 
more  marked  in  jiarturitiou  and  particularly  in  the  last 
stages  t>f  the  birth  act,  when  too  the  other  reflexes  are 
froquenti_v  more  vigorous.  In  the  puerperium  there  is  a 
gradual  return  to  the  normal  kick.  All  this  is  attributed 
to  au  increased  irritability  of  the  nervous  system,  but,  as 
•n-e  shall  see.  other  causes  may  be  in  play. 

The  research  of  No^'es  in  a  case  of  dementia  showed  a 
sort  of  rhythm  in  the  jerk  analogous  to  the  variations  of 
the  vascular  system.  This  very  interesting  lead  has 
never  Ijeen  followed  out. 

In  1883  Jendriissik  reported  a  discover}'-  which  com- 
pletely revolutionized  the  study  of  the  knee-jerk  and 
whose  significance  is  not  yet  fully  understood.  He  no- 
ticed that  the  innervation  of  the  sciatic  nerve  favored  the 
production  of  the  jerk,  which  is  directly  dependent  upon 
the  crural  nerve,  and  was  led  to  inquire  whether  other 
motor  impulses  had  a  similar  effect.  He  found  in  gen- 
eral that  the  innervation  of  all  motor  nerves  increased 
the  reflex  twitch  of  the  quadriceps  and  recommended 
that  the  subject  should  lift  a  weight  with  one  or  both 
bauds  or  simply  strongly  contract  his  muscles.  The  influ- 
ence of  the  sensor}'  nerves  he  found  liarder  to  determine 
but  expressed  the  opinion  that  their  innervation  also  in- 
creased the  reflex.  At  once  investigators  began  to  use 
this  method  and  soon  no  examination  of  the  knee-jerk 
was  considered  complete  in  which  the  method  of  Jen- 
drassik  had  not  been  employed  to  produce  a  "Bahnung" 
particularly  in  case  of  feeble  responses;  "faire  le  Jen- 
drassik  "  says  a  recent  author. 

This  inquiry  does  not  seem  to  have  been  pursued  by 
Jendrassik,  but  in  1886  ^Mitchell  and  Lewis  printed  ob- 
servations which  materially  extended  our  knowledge  of 
the  ways  of  enhancing  the  knee-jerk.  These  authors 
called  such  procedures  "reinforcements,"  a  term  which  is 
fairly  the  equivalent  of  Exner's  "Bahnung."  It  was 
shown  that  not  merely  the  relatively  violent  movements 
recommended  by  Jendrassik  but  all  voluntar^yniovements, 
even  when  very  slight  (as  winking,  deglutition,  phona- 
tion,  voluntary  respiratory  movements),  may  suttice  to 
make  the  coincident  knee-jerk  bigger.  So  general  is  this 
that  we  may  say  that  the  voluntary  innervation  of  any 
muscle  or  group  of  muscles,  except  those  immediately 
concerned  in  the  jerk,  acts  as  a  reinforcement.  And  even 
for  the  crural  nerve  it  was  found  that  its  milder  innerva- 
tion is  effective  while  its  vigorous  innervation  has  an  in- 
hibitive  action  and  stops  the  jerk.  ^litchell  and  Lewis 
were  also  able  to  demonstrate  that  sensory  stimulation 
has  far  greater  importance  as  a  reinforcement  than  the 
vague  results  of  Jendrassik  suggest.  While  mere  touch 
is  not  usually  sufficient,  pain  (pulling  hair,  needle  piick. 
skin  pinch)  makes  a  ver}'  good  reinforcement.  Electrical 
stimulation,  particularly  with  the  wire  brush,  has  a 
powerful  action.  Heat  and  cold  are  less  certain  but 
sometimes  very  efficient.  A  bright  light  (flashes  of  burn- 
ing magnesium  wire)  reinforces  as  it  becomes  painful. 
Experiments  with  taste  gave  negative  results;  hearing 
and  smell  were  not  tested.  Galvanism  of  the  head,  in 
the  frontal  region,  and  especially  in  combination  with  a 
skin  stimulation  gave  a  large  reinforcement.  Even  gal- 
vanization of  the  spine  increased  the  kick. 

This  question  was  followed  up  by  Lombard  (1887), 
who  showed  that  even  spontaneous  skin  sensations  of  no 
marked  intensity  may  act  as  reinforcements.  He  also 
showed  that  a  large  variety  of  influences  which  may  be 
vaguely  classified  as  emotional  (noises  such  as  to  arouse 
attention  or  interest,  music,  "  exciting  dreams  ")  exagger- 
ate the  jerk.  Less  clear  is  the  pronounced  effect  of  men- 
tal activity  (multiplication,  recalling  a  .stirring  poeiu) 
since  this  may  be  accompanied  by  uuintentioned  muscu- 
lar movements.  Others  also  have  observed  these  effects 
of  mental  states  (sorrow,  joy,  mental  excitement).  Fer- 
guson notes  an  exaggeration  in  two  cases  of  fright,  and 


Russell,  more  recently,  has  expressed  the  belief  that  a 
"  purely  mental  process "  suffices  to  increase  the  knee- 
jerk.  Whether  the  will  alone  can  influence  this  move- 
ment is  at  the  best  uncertain.  Some  of  my  own  experi- 
ments with  other  tendon  reflexes  distinctly  indicate  that 
it  ma}',  but  Erb  pointed  out  at  the  very  beginning  that 
it  is  very  diflicult  voluntarily  to  inhibit  the  jerkT  Ou 
the  other  hand  there  is  no  reason  to  suppose  that  volition 
is  in  play  in  the  long  series  of  Lombarcland  of  Bowditch; 
the  experiments  were  too  carefully  varied  to  permit  any 
such  objection.  Some  investigations  have  been  made 
with  demented  persons  in  the  hope  of  eliminating  at  least 
a  portion  of  the  incessant  variation  of  jerk.  The  results 
were  in  no  way  more  satisfactory  and  the  practical  diffi- 
culties were  found  to  be  great.  While  the  feeble  knee- 
jerk  of  health  may  be  increased  by  hand  clenching,  an 
enfeeblement  due  to  disease  may  not  be  thus  reinforced 
(Ferguson). 

In  the  experiments  with  reinfoi'cements  the  investiga- 
tors had  laid  stress  upon  a  certain  coincidence  of  the 
tendon  tap  and  the  reinforcing  act.  The  time  relation 
of  these  events  was  examined  with  much  care  by  Bow- 
ditch  using  an  ingenious  and  refined  method.  The  re- 
sults obtained  are  most  surprising  and  have  never  re- 
ceived quite  the  attention  they  deserve.  It  was  found 
not  only  that  the  vohmtary  movement  must  lie  made 
within  a  definite  time  interval  in  order  that  the  kick  may 
be  distinctl}'  increased,  but  also  that  for  ceilain  intervals 
the  effect  may  be  a  diminution  of  the  movement.  Thus 
we  may  liave  either  a  reinforcement  or  an  inhibition 
which  it  is  convenient  to  call  a  negative  reinforcement, 
just  as  the  physicist  calls  suction  negative  pressure. 

More  precisely  the  result  was  this:  when  the  sir/nal  for 
a  muscular  movement  (hand  squeeze)  coincides  with  the 
blow  ujion  the  tendon  the  knee-jerk  is  larger,  having  one 
hundred  and  fifty  to  one  hundred  and  seventy  per  cent, 
of  the  average  "normal"  {i.e..  unreinforced)  kick  of 
the  day  or  series.  When  the  signal  precedes  the  tendon 
tap  the  effect  diminishes  as  the  interval  increases,  becom- 
ing a  negative  reinforcement  when  the  interval  has  passed 
a  certain  value,  varying  from  0.'22"  to  0.6"  in  these  experi- 
ments. The  average  decrease  in  the  size  of  the  jerk  for 
many  series  was  sixty  to  ninety  per  cent.,  but  in  single 
ex peiinients  there  was  a  reduction  to  zero,  a  complete 
inhibition.  The  greatest  diminution  was  for  intervals 
of  0.6°  to  0.9"  beyond  which  there  was  a  gradual  return 
to  the  normal  value,  complete  after  l.T"  to  2.5".  Alto- 
gether six  persons  gave  very  similar  results,  the  details 
being  worked  out  in  very  extended  series  of  experiments 
upon  twoof  them.  Two  other  persons  gave  only  positive 
reinforcements. 

Bowditch  also  made  a  careful  investigation  of  the  time 
relations  of  sensory  reinforcements.  A  sudden  auditory 
stimulus  (torpedo)  gave  almost  wholly  positive  reinforce- 
ment in  three  subjects,  the  maximum  effect  being  for  an 
interval  of  0.2  "  to  0.3".  Visual  stimulation  by  a  sudden 
but  not  painful  flash  of  fight  (necessarily  involving  an 
involuntary  wink)  caused  almost  wholly  positive  rein- 
forcement in  two  subjects,  while  in  the  third  there  was  a 
negative  reinforcement  for  intervals  greater  than  0.4". 
Very  similar  results  for  these  three  subjects  were  pro- 
duced by  a  brief  blast  of  air  directed  upon  the  conjunc- 
tiva, which  wotdd  also  cause  an  involuntary  wink.  That 
the  winli  movement  was  not  the  only  influence  involved 
was  made  clear  by  experiments  in  which  the  blast  of  air 
was  directed  to  the  mucous  membrane  of  the  nose,  In 
only  one  person  to  be  sure,  but  causing  positive  and 
negative  reinforcements  very  similar  to  those  produced 
by  visual  or  conjunctival  stimulation.  In  two  persons 
a  gentle  skin  stimulation  was  produced  by  directing  a 
blast  of  air  against  the  back  of  the  neck ;  in  one  the  re- 
sult was  almost  entirely  a  positive  reinforcement,  in  the 
other  there  was  a  positive  and  a  negative  pha.se,  the  latter 
being  luore  conspicuous.  AVhen  the  blast  of  air  was  di- 
rected to  the  skin  of  the  knee  the  result,  only  one  person 
being  experimented  tipon,  was  nearlv  altogether  a  nega- 
tive reinforcement  varying  in  amount  with  the  interval. 
In  all  these  experiments  the  attention  was  fixed  as  uni- 
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formly  as  possible  by  requiring  the  subject  to  announce 
wlietlier  the  kiclv  liail  been  "normal"  or  "reinforced." 
The  time  relation  of  painful  sensations  was  not  studied. 

Evidently  the  range  of  variation  in  the  phenomenon  is 
exceedingly  great  and  depends  upon  many  circumstances 
which  are  liot  easily  controlled.  This  fact  should  lie  borne 
in  mind  in  interpreting  the  diagnostic  significance  of  the 
knee-jerk.  There  is  not  only  much  variation  in  the  size 
of  the  kick  but  there  are  pronounced  changes  in  its  char- 
acter (easy  and  hard,  slow  and  quick  or  peculiarly  jerky). 
These  changes  have  not  been  sufficiently  studied. 

It  was  natural  to  inquire  wliether  the  sensory  reinforce- 
ments depend  upon  cerebral  or  at  least  higher  centres. 
Reichert  (1890)  experimented  to  this  end  on  dogs  whose 
cords  were  cut  in  the  lower  cervical  or  upper  dorsal  re- 
gion. His  results  were  entirel}' negative.  But  Sternberg 
(1891)  obtained  positive  results  in  such  dogs,  and  this 
would  seem  to  be  in  accord  with  the  earlier  experiments 
of  Goltz  and  Freusbergon  the  isolated  lumbar  cord. 

Hughliugs  Jackson  (1892)  has  suggested  that  in  many 
cases  where  the  Kj.  is  lost  (some  forms  of  apoplexy,  some 
epileptic  attacks,  etc. ).  a  supervenosity  of  the  blood  is  the 
cause.  This  has  been  worked  out  more  fully  by  Russell 
(1893).  In  the  earlier  stages  of  asphyxia  there  is  a  very 
marked  increase  in  the  vigor  and  force  of  the  response, 
later  a  diminution  and  loss  \\'ith  a  gradual  return  upon 
resuscitation.  Russell  considers  lack  of  oxvgen  to  be  the 
chief  cause  of  these  changes,  a  definite  balance  of  oxygen 
being  necessary  while  the  action  of  carbon  dioxide  is 
nowhere  in  play.  The  action  of  nitrogen  inhalation  is 
similar  but  the  effects  come  on  more  slowly.  Ferguson 
(1893)  has  publislied  several  cases  which  seem  to  offer 
a  confirmation  of  Jackson's  view.  Lombard's  earlier 
experiments  with  asphyxia  are  probably  comi)licatetl  by 
other  influences. 

As  to  the  general  action  of  drugs  on  the  knee-jerk  our 
knowledge  is  not  very  extended  or  exact,  and  there  is  no 
little  disagreement  in  the  rejiorts.  Some  of  the  discrep- 
ancies are  probably  due  to  the  varying  susceptibility  of 
the  animals  used. 

The  jeik  is  increased  by  strychnine  and  absinthe,  di- 
minished by  morphine,  but  the  authors  are  not  in  accord. 
Bromism  augments  the  repl_y  (Seguin,  Ferguson)  "by 
removal  of  cerebral  influences."  The  phenomenon  is 
abolished  in  the  deep  coma  of  poisoning  by  cj-anide  of  po- 
tassium or  illuminating  gas,  and  in  the  sleep  of  chloral 
(but  not  in  the  cat  even  when  the  insensibility  is  ]iro- 
found).  Alcohol  is  said  to  cause  at  first,  in  moderate  in- 
toxication, an  augmentation  but  later  a  diminution  of  the 
kick;  noteworthy  is  the  return  of  the  lost  Kj.  of  ataxia 
during  intoxication,  analogous  to  the  retui-n  caused  by 
hemiplegia,  according  to  Hughlings  Jackson.  Cocaine  at 
first  increases  but  later  abolishes  the  phenomenon.  Ni- 
trite of  amyl  is  without  effect.  Curare  causes  the  kick 
to  disappear.  Concerning  the  action  of  nitrous  oxide 
there  is  a  disagreement:  according  to  Horslej' (1883)  it 
causes  no  abolition  even  in  deep  narcosis,  while  the  ex- 
periments of  Russell  (1898)  in  animals  show  an  abolition 
with  a  preliminary  exaggeration  which  also  occurs  dur- 
ing recovery,  as  in  aspln-xia.  Ether  is  said  to  cause  a 
preliminary  exaggeration  with  loss  of  the  jerk  during 
deep  narcosis  (but  not  in  the  cat)  and  another  period  of 
augmentation  as  the  effect  passes  off.  There  are  appar- 
ently pretty  marked  differences  in  the  groups  of  animals. 
The  effect  of  chloroform  is  similar  except  that  the  Kj.  is 
lost  sooner  and  the  return  is  slower;  it  also  abolishes  the 
Kj.  in  the  cat. 

For  the  production  of  the  knee-jerk  an  intact  "reflex 
arc  "  is  essential :  tendon,  quadriceps  muscle,  crural  nerve, 
and  a  certain  part  of  the  cord.  'The  tendon  is  believed 
to  act  merely  as  the  transmitter  of  a  mechanical  stimulus 
(either  a  puil  or  vibrations)  since  no  other  form  of  stimu- 
lation is  effective,  and  the  tendon  may  be  extensively 
crushed  or  replaced  l)y  a  cord  without  imjiairing  the  re- 
sponse. The  stimulation  takes  place  either  at  the  border 
of  tendon  and  muscle  or  among  the  muscle  fibres.  In 
the  former  region  arc  nerve  terminations  {Go\gVs''  orffani 
iLenosi  terminaHmuscuto-temlinei,"  or  "tendon spindles") 


which  are  unquestionably  sensor}'.  In  the  muscle  are 
the  so-called  "spindles"  whose  character  has  bci'n  much 
discussed.  The  studies  of  Sherrington  show  them  to  be 
connected  with  afferent  nerve  fibres  so  that  they  niaj' 
have  a  sensorj-  function.  There  are  also  other  nerve 
endings  and  terminal  structures  attached  to  ner%es 
among  the  muscle  fibres  capable  of  acting  in  a  similar 
fashion.  The  local  action  of  cocaine  in  abolishing  the  jerk 
favors  the  view  that  such  sensory  nerve  terminations  are 
concerned  in  the  act. 

The  muscle  involved  is  commonly  said  to  be  the  ?». 
qnadriceps  fcmoiis.  On  this  point  the  most  extended  re- 
search is  that  of  Sherrington  (1892'),  who,  working  on  the 
monkey  (Macacus  rhesus)  and  other  laboratory  animals, 
showed  that  not  all  the  divisions  of  this  muscle  are  essen- 
tial. The  portions  chiefly  concerned  are  the  m.  rastjis 
iiitenuis  and  the  in.  crimiii>  (m.  rastus  medialis  and  in. 
femoralis  of  the  new  nomenclature). 

The  nervous  pathway,  as  was  seen  in  the  earliest  in- 
vestigations, lies  in  the  crural  nerve,  but  Sherrington 
found  that  only  the  branches  pertaining  to  the  nuiscles 
named  are  absolutel.v  essential.  All  other  branches,  as 
well  as  all  other  nerves  going  to  the  knee  region,  may  be 
cut  and  the  jerk  remains  brisk. 

The  portion  of  the  cord  directly  involved  in  the  knee- 
jerk  has  been  studied  with  great  diligence.  Tschirjew 
(1878)  showed  that  the  entrance  of  the  sixth  himlmr 
nerve  marks  the  region  whose  destruction  stops  the  Kj. 
in  the  rabbit.  This  was  confirmed  by  Prevost  (1881)  and 
b}'  Sherrington  (1892-93),  who  also  found  that  section  of 
the  fifth  posterior  root  is  sometimes  effective.  To  Sher- 
rington we  owe  most  extended  and  interesting  studies  of 
this  question.  In  some  cats  the  root  on  which  the  Kj. 
chiefly  depends  is  the  sixth  lumbar,  in  others  it  is  the 
fifth.  In  the  monkey  (Macacus  rhesus)  the  spinal  centre 
was  found  to  be  in  tlie  fifth  and  fourth  lumbar  segments 
(fourth  and  third  of  man).  The  afferent  pathway  lies  in 
the  posterior  root  of  the  fifth  lumbar  nerve  (fourth  of 
man)  but  a  small  portion  of  it  may  lie  in  the  fourth  root; 
the  efferent  roots  essential  to  the  jerk  are  the  fourth  and 
fifth  lumbar.  This  result  is  also  concordant  with  an  ob- 
servation of  Ferguson  (1894),  who  saw  a  case  in  which  a 
stab  in  the  back  liad  healed  with  loss  of  the  Kj.  and  marked 
atroph}'  of  the  vastus  internus  and  crureus  as  the  onlj' 
results  of  note,  while  the  autopsy  (fifteen  years  after- 
ward) showed  a  destruction  of  the  fourth  lumbar  nei've, 
the  roots  above  and  below  being  apparently  perfectlj- 
healthy. 

Sherrington  found  the  posterior  root  exceedingly  sen- 
sitive to  all  sorts  of  influences.  It  may  be  affected  (and 
the  Kj.  abolished)  not  onlj'  by  partial  section  (demarca- 
tion currents),  cooling,  carbonic-acid  gas,  cocaine,  but 
even  by  slight  mechanical  disturbances  (as  lifting  b}'  a 
thread)  which  do  not  obviously  impair  the  tactile  sense. 
This  suggests  that  the  fibres  involved  may  have  some 
peculiarities  of  structure  which  may  again  include 
peculiarities  as  to  irritability  and  conductivity.  The 
very  earliest  students  of  this  question  had  observed  this 
sensitiveness  of  the  crural  nerve. 

Important  also  is  the  observation  that  section  of  the 
ventral  roots  below  these  essential  roots  makes  the  Kj. 
more  brisk  and  section  of  the  dorsal  roots  has  a  similar 
result.  This  effect  persists  in  the  monkey  for  several 
months  and  seems  to  be  due  to  the  destruction  of  the 
tone  of  the  hamstring  muscles.  It  resembles  the  result 
of  high  section  of  the  sciatic  which  also  augments  the 
kick,  as  Tschirjew  first  showed.  The  phenomenon  in 
question  is  something  more  than  a  mere  mechanical  free- 
ing of  the  knee-joint,  it  is  rather  the  interruption  of  a 
stream  of  centripetal  influences  passing  from  the  ham- 
string muscles  to  the  cord  and  tliere  exciting  a  depress- 
ing or  restraining  influence  on  the  jerk.  An  influence  of 
similar  character  ma}'  be  produced  by  moderate  electiical 
stimulation  of  the  central  end  of  the  hamstring  nerves,  by 
stretching  or  kneading  the  muscles  when  freed  at  the 
knee,  or  even  by  electrical  stimulation  of  tlieir  motor 
roots  so  long  as  the  sensory  roots  are  intact.  Such  re- 
sults in  relation  to  the  Kj.  are  said  not  to  be  obtained 
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with  other  muscles  and  are  due  to  a  reflex  touic  action 
influence  of  one  set  of  antagonistic  muscles  upon  the 
other  set,  despite  the  fact  that  they  belong  to  diffei-ent 
segments  and  the  reflex  is  obtained  across  several  inter- 
vening segments.  This  ascending  reflex  inhibition  of 
the  kick  is  not  affected  by  a  median  longitudinal  section 
of  the  cord  from  the  second  lumbar  segment  to  the  end, 
nor  does  such  a  section  impair  the  Kj.  on  either  side. 
The  observation  that  pressure  on  the  sciatic  inhibits  the 
Kj.  (^litchell)  finds  an  explanation  in  this  hypothesis. 

While  all  agree  that  the  integrity  of  this  refle.x  arc  is 
fundamental,  there  is  diversity  of  opinion  as  to  the  waj-  in 
which  it  participates  iu  the  knee-jerk.  Some  hold  with 
Erb  that  the  entire  event  is  a  reflex  not  essentially  differ- 
ent from  other  reflexes.  Others,  following  Westphal,  con- 
sider that  the  jerk  is  in  some  fashion  a  direct  response  to 
the  pull  of  the  tendon,  the  arc  being  necessary  to  keep 
the  muscle  in  proper  condition  for  the  response  by  main- 
taining a  tonus.  A  third  view,  associated  with  the  name 
of  Goners,  that  the  stretch  of  the  muscle  makes  it  more 
ready  to  respond  to  local  stimulation  is  a  modification  of 
the  direct-answer  theory  and  has  met  with  little  accep- 
tance. Gotch  apparently  considers  that  the  reph"  to  the 
tendon  tap  may  be  a  direct  mechanical  excitation  or.  at 
times  or  in  certain  vertebrates,  a  true  reflex  discbarge : 
the  result  varying  with  conditions  not  altogether  dis- 
cernible or  under  control.  A  similar  view  has  been  ad- 
vocated by  others  who,  however,  have  been  inclined  to 
go  further  and  think  that  both  forms  of  reply  may  possi- 
bly occur  together.  This  would  explain  the  great  variety 
in  the  time  of  the  response. 

For  those  who  deny  the  reflex  character  of  the  knee- 
jerk  a  strong  argument  is  found  in  the  quickness  of  the 
process.  Others,  realizing  that  our  knowledge  of  reflex 
time  is  at  the  best  very  deficient,  do  not  find  that  argu- 
ment convincing.  It  is  desirable  to  remember  that  the 
results  of  the  dilferent  observers  are  very  far  apart,  and 
a  suspicion  is  awakened  that  the  observations  may  not 
all  belong  to  the  same  process.  The  knee-jerk  may  be 
a  reflex  s>ii  ffeneiis  quite  unlike  other  reflexes  as  to  time 
because  the  conditions  are  peculiar  and  possibly  because 
nervefibres  of  adilferent  conductivity  are  involved.  An 
extraordinary  slowness  of  responses  has  sometimes  been 
observed,  but  its  significance  is  unknown. 

The  important  figures  for  the  time  of  the  knee-jerk  in 
man  are  these:  Tschirjew  (1878)0.0595";  Gowers  (1879) 
0.10"  (0.09"-0.15");  Brissaud  (1880)  0.050";  Waller  (1880) 
0.035";  de  Watteville  (1882)  0.03";  James  (1882)  0.025"; 
Eulenburg  (1882)  0.0242" ;  Rosenheim  (1884)  0.043" ;  Lom- 
bard (1887)  0.073  (0.051"-0.093') ;  Jendrassik  (1894)0.032" ; 
Glynn  (1896)  0.025"  (noted  by  Gotch);  Stewart  (1897) 
0.069".  For  the  crossed  reflex  the  last  two  observers  re- 
port the  time  to  be  0.110"  and  0.126"  respectively.  It 
will  be  observed  that  some  of  the  higher  figures  were  ob- 
tained by  experimenters  of  much  skill  and  experience. 

For  animals  we  have  also  time  determinations  of  this 
phenomenon.  For  dogs  Applegarth  (1893)  found  the 
Kj.  required  0.014"  to  0.020",  the  time  being  somewhat 
smaller  when  the  cord  is  cut  than  when  it  is  intact.  For 
the  rabbit  Rosenheim  (1884)  found  0.033";  "Waller  (1890) 
0.008"  (a  result  "  corrected  "  from  0.012"),  and  Gotch  (1896) 
has  a  similarly  astonishing  result  for  a  "  slip  of  vastus  in- 
ternus,"  the  time  from  tendon  tap  to  contraction  being 
0.005"  which  he  says  should  be  reduced  to  about  0.003' ! 

It  is  commonly  maintained  that  the  time  of  the  Kj.  is 
nearly  as  quick  as  that  of  direct  muscle  stimulation,  but 
the  investigators  of  this  phenomenon  are  also  not  in  ac- 
cord. Tsciiirjew's  time  for  two  men  is  0.027"-0.026"; 
Waller's  time  is  0.020"  (for  mechanical  stimulation. 
0.030");  Lombard  for  three  men  has  a  mean  of  0.064"; 
Jendrassik  about  0.0085'.  For  the  rabbit  Waller  (1890) 
notes  0.0076  for  electrical  stimulation  (0.0078  for  mechan- 
ical), Gotch  0.005  as  a  minimum. 

Our  knowledge  of  "  reflex  "  times  is  also  not  very  satis- 
factory. Waller  gives  0. 10"-0. 15"  for  a  reflex  from  a  skin 
stimulation  to  a  movement  of  the  thigh.  He  holds  this 
to  be  a  true  reflex  but  thinks  that  the  cerebrum  maj'  be 
involved.     Lombard's  reflex  time  for  an  electrical  stimu- 


lation of  the  skin  of  the  knee  is  0.2.53.  Applegarth  found 
the  reflex  time  for  a  skin  stimulation  of  the  toes  in  a 
dog  wliose  cord  had  been  divided  for  nine  months  equal 
0.0714".  In  the  rabbit  (in  a  sort  of  "hypnotic"  state) 
Waller  determined  the  reflex  time  for  a  .skin  stimulation 
of  the  leg  to  be  0.0333" ;  for  a  reflex  due  to  a  blow  on  the 
board  on  which  the  animal  lay  0.036".  Broca  and  Richet 
found  the  time  of  a  similar  reflex  in  a  rabliit  made  quiet 
but  extremely  sensitive  by  chloralose  to  be  0.(J42'-0.0.50" 
for  temperatures  of  40"-35°  C.  The  cremaster  reflex  of 
the  rabbit  in  reply  to  an  electrical  stimulation  of  the  - 
fascia  is  given  as  0.050"-0.060". 

Stress  is  commonly  laid  on  Exuer's  determination  of 
the  eyelid  reflex  in  1874  as  the  best  determination  of  a 
reflex  time.  Exner  found  a  mean  of  0.0578"  or  0.0662", 
according  to  the  strengtii  of  the  stimulus,  and  calculates 
the  portion  belonging  to  the  process  going  on  in  thegra}' 
matter  to  be  0.0471"  and  0.0555'  respectively.  Waller 
sa3's  he  has  verified  Exner's  results.  It  is  therefore  as- 
s>nned  that  the  participation  of  the  gray  matter  of  the 
cord  in  the  production  of  the  Kj.  will  :-equire  at  least 
this  time.  If  this  be  true  even  the  figures  of  Lombard  or 
Stewart  are  not  large  enough  for  a  "  reflex  "  after  deduc- 
tions for  the  time  of  transmission  and  for  the  latent  period 
of  tlie  muscle.  On  the  other  hand,  it  seems  to  be  com- 
monly forgotten  that  Exner's  reflex  was  a  crossed  reflex 
from  one  eye  to  the  other.  Then  too  this  reflex  time  has 
been  much  reduced  hy  the  newer  measurements  of  Maj'- 
hew  (1897)  using  only  one  eye.  The  mean  time  for  wink- 
ing in  sixteen  persons  was  0.042"  (0.0351  "-0. 0491").  Mak- 
ing the  same  reduction  as  Exner  made  for  his  results,  we 
have  for  the  time  of  the  central  process  0.0313";  whether 
the  time  for  analogous  graj-  matter  activities  in  the  lum- 
bar cord  is  tlie  same,  no  man  knows. 

The  tonus  theor}'of  the  knee-jerk  also  presents  diftic\il- 
ties.  For  a  long  time  its  advocates  were  rather  half- 
hearted in  their  support,  but  of  late  they  have  grown 
more  courageous  and  insistent.  It  seems  to  have  become 
a  dogma  for  man}-  that  because  there  is  much  vagueness 
about  muscle  tonus  it  must  needs  be  denied  altogether. 
On  the  other  hand,  an  admission  of  its  existence  does  not 
involve  the  admission  that  the  knee-jerk  is  merely  a  vari- 
ation of  tonus.  Such  an  explanation  of  the  kick  is  most 
unconvincing.  So  far  as  the  study  of  the  form  of  the 
contraction  of  the  quadriceps  goes  it  apparently  does  not 
differ  from  other  forms  of  twitch,  but  this  question  calls 
for  further  investigation.  AVhile  it  is  perfectly  true  that 
a  certain  tension  is  most  helpful,  the  knee-jerk  is  often 
demonstrable  when  the  muscle  is  perfectlv  relaxed  (Erb, 
Mitchell).  Muskens  has  urged  that  the  knee-jerk  and 
the  true  reflexes  do  not  vary  together  in  some  lesions  of 
the  cord  as  he  thinks  they  should.  He  also  finds  a  cer- 
tain parallelism  between  the  tonus  and  the  tendon  re- 
flexes. His  cases  (as  well  as  those  of  Fraenkel  and  Col- 
lins, 1900)  are  not  very  convincing,  and  there  are  manj' 
other  observations  which  show  that  the  two  processes 
may  well  be  held  to  be  distinct.  Certainly,  as  Neumann 
(1896)  has  remarked,  the  tonus  theory  seems  to  be  unnec- 
essary and  only  comjjlicates  our  understanding  of  the 
tendon  phenomenon.  The  most  recent  study  of  tonus 
and  its  relation  to  the  knee-jerk  will  be  found  in  two 
articles  by  Langelaan  (1901,  1902'),  but  he  seems  to  neg- 
lect the  fact  that  the  jerk  continues  when  the  antagonis- 
tic muscles  are  excluded  from  all  participation  i^  the 
process.  If  there  be  a  tonus  and  it  be  a  reflex,  as  there 
is  a  growing  disposition  to  admit,  its  time  relations  pre- 
sent prolilems  not  less  iierplexing  than  those  which  be- 
long to  the  view  that  the  knee-jerk  is  itself  a  reflex. 

Other  advocates  of  a  tonus  doctrine  seem  to  take  a  posi- 
tion rather  different  from  that  of  their  predecessors. 
Stress  is  beginning  to  be  laid  upon  a  nervous  tonus. 
which  is  apparentl}-  not  quite  the  same  thing  as  the  older 
muscle  tonus,  for  it  seems  to  mean  merely  those  impulses 
which  flow  from  higher  centres  and  regulate  or  tone  the 
condition  of  the  motor  cells  in  the  anterior  horns.  This 
stream  is  apparently  not  necessarily  due  to  incoming  per- 
ipheral stimulations,  although  such  factors  maj'  affect  it. 
This  view  has  been  developed  to  explain  the  diminution 
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or  loss  of  the  Kj.  In  man  when  the  coi-d  is  injured  at  a 
liigh  level.  A  dozen  years  ago  Bastian  called  attention 
to  the  disappearance  of  the  Kj.  in  such  transverse  lesions, 
not  altogether  unknown  liefore.  and  since  that  time  many 
such  cases  have  been  reported  which  seemed  to  justify 
the  position  that  the  removal  of  cranial  or  cerebrospinal 
influences  was  the  true  explanation  of  the  results.  Out 
of  these  cases  have  grown  extended  discussions,  some  of 
which  are  almost  painfully  ingenious.  The  most  inter- 
esting and  important  are  perhaps  those  of  Van  Gehuchten 
(1897,  with  a  modification  in  1901),  KoU  (1898),  and  Brasch 
(1900).  Nearly  all  the  cases  reported  are  defective  be- 
cause there  is  not  a  complete  microscopic  examination  of 
the  lumbar  cord  and  the  structures  forming  the  reflex  arc 
of  the  knee-jerk.  Under  these  circumstances  a  single 
case  of  complete  transverse  destruction  of  the  coi'd  with- 
out loss  of  Kj.  outweighs  any  number  of  uncertain  cases 
And  their  incidental  theories.  Such  seems  to  be  the  case 
reported  Ijy  Kauscii  (1901)  in  which  the  cord  was  acciden- 
tal!}'severed  in  an  o]ieration  rendered  necessary  by  tuber- 
culous processes  going  on  in  the  spinal  column.  At  first 
there  was  a  total  disappearance  of  the  reflexes  and  of 
muscle  tonus.  The  tonus  returned  in  about  forty-eight 
hiiurs,  and  is  said  to  have  persisted  in  an  exaggerated 
form  until  death  five  months  and  a  half  later.  The  re- 
flexes came  back  some  twenty  hours  after  the  operation 
(i.e.,  many  hours  hefore  the  tonus),  botli  skin  and  tendon 
reflexes  recurring  at  the  same  time.  Most  of  the  reflexes 
persisted  and  were  exaggerated  until  death,  but  the  Kj. 
as  well  as  the  Achilles  tendon  reflex  grew  feeble  toward 
the  end  and  finally  disappeared  before  death,  as  also  hap- 
pens \vheu  the  cord  is  intact. 
I  This  brings  the  human  cord  again  into  line  witli  the 
cord  of  other  mammals,  and  conlirms  the  opinion  that  it 
is  easier  to  believe  that  the  functional  activit}'  of  the 
cord  is  substantially  the  same  in  the  higher  mammals 
than  to  assume  that  the  human  cord  is  radically  diffei'cnt. 
It  lias  been  shown  again  and  again  in  the  past  twenty- 
live  years  that  the  knee-jerk  returns  when  the  coril  is  cut 
in  tue  middorsai  region  in  most  laboratory  mammals  and 
persists  for  a  long  time.  Applegarth  experiraeuted  with 
the  jerk  of  a  dog  nine  months  after  such  a  section. 
Sherrington's  monkeys  regained  their  knee-jerks  after 
section  of  the  cord  at  the  proper  level  and  retained  them 
for  months.  The  evidence  for  other  mammals  is  similar, 
1)ut  the  observations  have  not  been  continued  so  long. 
Tlie  lumbar  cord  is  the  seat  of  all  those  spinal  processes 
tliat  are  essential  to  the  knee-jerk.  By  this  is  not  meant 
that  the  jerk  is  necessarily  the  same  after  cord  section  as 
before,  in  fact  it  is  generallj^  larger  and  it  may  differ  in 
form;  there  seem  to  be  no  exact  measurements.  Un- 
questionably there  are  influences  flowing  constantly  from 
the  vaiious  parts  of  the  encephalon  which  profoundly 
affect  tlie  activities  of  the  cord  and  may  exalt  or  depress 
the  knee-jerk,  but  that  this  permanently  disappears  when 
these  influences  are  excluded  it  is  not  heresy  to  doubt. 
The  temporary  disappearance  maybe  due  to  "shock." 
and  this  may  mean  nothing  more  than  a  more  or  less  pro- 
found alteration  of  the  circulation  of  the  lower  cord  with 
incidental  nutritive  changes  from  which  recover}' is  quite 
possilile.  The  stimulation  of  inhibitory  nerve  fibres  is 
also  a  plausilileex]ilanation,  but  this  effect  ought  to  pass 
away  speedily  in  the  absence  of  any  irritating  or  inflam- 
matory reactions.  It  may  be  the  expression  of  a  decen- 
tralization of  spinal  centres  which  have  been  strongly 
dominated  by  higher  centres,  as  seems  to  be  more  mark- 
edly true  of  the  higher  vertebrates,  and  which  require 
time  to  readjust  themselves  to  a  new  and  more  indejien- 
dent  condition.  On  the  other  band,  we  may  suppose  that 
peripheral  influences  are  eiiually  constantly  flowing  into 
the  higher  centres  to  arouse  them  to  |iarticipate  more  ac- 
tively in  the  regulation  of  liody  movements. 

For  the  participation  of  tlie  cereliral  lobes  there  is  con- 
siderable evidence,  and  some  have  held  the  reinforcement 
of  voluntary  movements  to  be  due  to  a  diversion  of 
"attention."  Weinberg's  results  (ISiM)  from  stimulation 
or  extirpation  of  motor  areas,  while  in  general  favorable  to 
the  view  that  the  cortex  has  influence  on  the  Kj.,  are  not 


so  convincing  as  one  could  wish.  The  removal  of  a 
cerebral  lobe  increases  the  opposite  knee-jerk  (Russell, 
1893).  The  effect  of  cerebral  heniorrhagea  and  of  brain 
compression  seems  to  show  that  the  cerebrum  does  inhibit. 
Uncertain  is  the  intei-pretatiou  of  the  action  of  galvaniza- 
tion through  the  region  of  the  temples  (Mitchell  and 
Lewis).  Piindi  (1895)  seems  to  suppiose  the  cortex  to  in- 
hibit througli  the  antagonistic  muscles,  while  the  com- 
moner view  is  that  some  system  of  inhibitory  flljres  run.s 
down  the  cord  and  directly  affects  the  motor  cells. 

Van  Gehuchten,  although  he  makes  the  tendon  reflex 
depend  upon  a  rubro-spinal  path  (red  nucleus,  fascicle  of 
von  Monakow).  and  therefore  mesencephalic  in  origin, 
considers  that  fibres  of  tiie  cortico-spinal  path  have  an  in- 
hibitory influence. 

As  to  the  action  of  the  cerebellum,  we  have  very  defi- 
nite experiments  by  Russell  (1893)  showing  that  the 
extirpation  of  a  lateral  lobe  augments  the  Kj.  of  its  own 
side  and  diminishes  that  of  the  other  side,  and  a  tlistinct 
but  irregular  inci-ease  is  produced  by  extirpation  of  the 
posterior  part  of  tlie  vermis.  Theeft'ect  persists  too  well 
to  be  irritative ;  it  is  paralytic.  Whether  this  is  an  influ- 
ence through  tlie  cerebrum  is  unclear.  Bechterew's 
views  concerning  the  jiaths  from  the  cerebellum  to  the 
cortex  cerebri  seem  opposed  to  this  view.  The  theory  of 
Gowers  concerning  the  cerebellum  as  a  regulating  cen- 
tre for  such  centripetal  impulses  of  the  muscle  sense  as 
stand  in  some  special  relation  to  motor  processes  particu- 
larly concerned  in  equilibrium  and  in  coordination  of 
movements  would  seem  also  to  become  untenable. 

Van  Gehuchten  in  his  earlier  article  includes  the  cere- 
bellum along  with  tlie  mesencephalon  and  the  rhomben- 
cephalon in  the  structures  which  constantly  send  exciting 
influences  to  the  motor  cells  of  the  anterior  horn  liy  way 
of  cerebello-spinal  fibres  and  the  longitudinal  po.sterioV 
fascicle.  In  his  later  article  he  seems  inclined  to  limit 
this  stimulation  to  the  rubro-spinal  iiath.-  For  him  the 
normal  muscle  tonus  is  only  the  external  manifestation 
of  the  state  of  more  or  less  permanent  excitation  in  which 
these  motor  cells  find  themselves.  As  a  condition  of 
tonus  exists  in  the  isolated  lumbar  cord  and  may  be  con- 
stantly affected  by  the  impulses  of  the  muscles  there  in- 
nervated, as  Sherrington's  experiments  show,  this  com- 
plex relation  can  only  be  of  secondary  importance. 

A  similar  inference  seems  to  be  permitted  concerning 
the  reflex  centre  in  the  '^  irr/io  b>ilboce.?Ticiilis"  just  below 
the  tip  of  the  calamus  scriptorius  (Rosenthal  and  3Icndel- 
sohn,  1897),  which  has  been  a  source  of  comfort  to  many 
neurologists  in  recent  years,  a  comfort  which  must  he 
somewhat  tmreal  until  the  doctrine  is  much  more  firmly 
established. 

As  to  the  nature  of  the  reinforcement,  both  jiositive 
and  negative,  we  are  very  much  in  the  dark.  We  can 
hai'dly  attribute  them  all  to  mere  change  of  tonus,  nor  do 
there  seem  to  be  any  experiments  to  show  that  tonus  is 
thus  changed.  Tlie  tlieorv  that  there  is  some  sort  of  an 
"  overflow  "  for  every  motor  or  sensory  stimulus,  or  even 
emotion,  and  also  the  theory  that  eveiy  such  stimulus  in 
some  way  removes  a  check,  does  not  fully  accouut  for  the 
negative  phase  of  reinforcement.  The  suggestion  that  a 
fatigue  phase  is  in  ]day  is  hardly  plausible  in  view  of 
the  slightness  of  sensory  stimulus  found  to  be  effective. 
The  theory  (Brunton)  that  nerve  impulses  may  coincide 
or  interfere  like  light  waves,  producing  an  augmentation 
or  diminution  according  to  the  phase,  is  ingenious  but 
difficult  of  interpretation. 

While  many  of  the  reflexes  are  evideutl.v  protective, 
this  is  not  the  obvious  purpose  of  the  tendon  reflexes. 
It  seems  reasonable  to  think,  with  Koll,  that  the  knee- 
jerk  is  an  extreme  expression  of  a  reflex  stimulation 
constantly  produced  in  a  slight  form  by  the  tendons, 
periosteum,  and  joints  and  having  an  important  regula- 
tory influence  on  the  entire  mechanism  of  movement. 
Such  tendon  reflexes  are  perhaps  of  prime  importance  if. 
certain  particular  kinds  of  movements  and  may  have  but 
a  small  share  in  the  general  coiirdiuation  of  body  move- 
ments. There  need  then  be  no  pronounced  parallelism 
between  the  loss  of  a  tendon  reflex  and  ataxy,  since  the 
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tendon  leflex  is  only  a  part  of  the  coordination.  A  con- 
nection between  the  lumbar  reflex  arc  concerned  in  the 
knee-jerk  and  tlie  cerebellum  by  means  of  coordination 
pathway's  may  be  ass\imed.  but  there  is  no  reason  for  po.s- 
tulating  a  direct  pathway  to  the  cerebellum,  nor  do  the 
pathological  observations  ilenioustrate  such. 

Jof.ep/t    \V.   Wafren. 
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KNEE-JOINT. — Wliet her  considered  from  the  anatoin- 
ic:d  or  tlir  suryical  point  of  view,  this  is  the  most  impor- 
tant joint  in  tlie  bod_y.  It  is  at  the  .same  time  the  most 
complicated  and  the  most  difflcult  to  understand.  Its 
surfaces  are  necessarily  large  to  support  the  weight  of 
the  liody.  and  as  there  is  not  that  close  adaptation  which  is 
shown  at  the  elbow  and  liip.  its  great  strength  depends 
ui>iin  the  surrouiidiug  ligaments,  fascia,  aud  muscles, 
whieli  ai-e  .so  effective  that  dislocation  is  rare.  Its  vast  ex- 
tent of  synovial  membrane  predisposes  it  to  inflammation, 
and  its  exposed  situation  renders  it  liable  to  injury.  Its 
structure  is  more  readily  understood  when  it  is  regarded 
as  an  assemblage  of  three  joiuts  originally  distinct,  viz., 
a  patcllo-fenioral  and  two  feinoro-tibial.  That  this  is  a 
correct  assuinj^tion  is  rendered  prol.iable  by  slight  fur- 
rows upon  the  articular  surface  of  tlie  femur  (not  clearly 
shown  in  Fig.  oO.sC)  which  separate  a  patellar  surface 
from  the  two  condyles,  and  the  arrangement  of  the  liga- 
ments also  amply  confirms  it;  there  being  besides  the 
capsular,  investing  the  whole  joint,  certain  internal  liga- 
ments which  are  vestiges  of  the  original  separate  condi- 
tion. From  the  middle  of  the  joint,  Ijetween  the  two 
condyles,  pass  downward  and  outward  two  folds  of  syno- 
vial nienibrane  laid  upon  a  thin  connective  tissue.  These 
are  the  ligamenta  alai'ia.  and  they  indicate  the  line  of 
separation  into  three  cavities.  Again,  there  are  certain 
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bands  accessory  to  the  capsule.  Externally  these  are 
known  as  the  lateral  ligaments  (Figs.  3082  and  3083),  in- 
ternally as  the  crucial  ligaments  (Figs.  8082  and  3083). 

The  former  pass  from  the  tuberosities  of  the  femur  to 
the  shaft  of  the  tibia  and  the  head  of  the  fibula  on  either 
side;    the  latter  are  short  bands  arising  from  the  femur. 


FKi.  30.82.— Upper  Articular  Surface  of  the  Knee-.joint.  (Sappey.) 
1.  Ttie  patellar  groove;  2,  outer  edge;  3,  inner-  i-dL'e.  irss  eic\ated 
than  the  ntjicr;  4,  outer  condyle;  5,  external  lateral  IiLMimetit.  cut; 
6,  serti'in  nf  the  poplitcus  muscle  obliquely  directed  duwinvaid  and 
niward,  and  covered  by  the  external  lateral  liiranieiit ;  7,  inner  c^.n- 
dyle;  .8.  Internal  lateral  ligament,  cut ;  '.",  iiiTerrond\  lar  ncleh  ;  10, 
section  of  the  anterior  crucial  ligament  inserted  upnn  the  jxisterior 
part  of  the  inner  suiface  nf  the  external  condyle  ;  11,  section  of  the 
pnsteri'ir  criiiial  liiraiiieiit  inserted  upon  the  anterior  part  of  the 
outei-  surface  of  the  internal  condyle. 

on  either  side  of  the  condj'hir  notch,  to  insertions  in  front 
and  behind  the  spine  of  the  tibia.  These  accessory  bands 
limit  and  control  the  motion  of  the  joint,  as  do  similar 
structures  elsewhere.  On  complete  extension,  the  whole 
system  is  locked  by  the  tension  of  the  lateral  and  the  an- 
terior crucial  ligaments,  so  that  no  muscular  force  is  re- 
quired to  hold  tlie  knee  tinn  in  the  erect  position,  the 
weight  of  the  body  falling  in  front  of  the  joint  and  fixing 
it.  When  the  joint  is  thus  fixed  and  inn-scular  action 
suspended,  a  slight  blow  from  behind  will  throw  the 
whole  apparatus  out  of  equilibrium,  and  occasion  a  sud- 
den flexion  of  the  limb. 

This  tripartite  division  of  the  joint  corresponds  to  its 
condition  in  many  lower  animals,  in  which  the  three  syn- 
ovial cavities  are  either  totally  distinct,  or  communicate 
bj'  small  openings. 

The  irregular  form  of  the  joint  surfaces  is  due  mainly 
to  the  action  of  the  muscles.     While  at  the  elbow  the 


Fig.  3083.— Lower  Articular  Surface  of  the  Knee-joint.  (Sappey.) 
1,2,3,  Internal  seniiuinar  tlhro-cariilaL'e :  4,  its  aitadiment  to  the 
depression  hehind  the  ^piiie  of  iiie  ulna  :  5.  its  anterior  atlaclmient: 
6,  that  part  of  the  inlernal  glenoid  c;i\ity  nol  covered  by  tlliro-car- 
tilage;  7.  external  semilunar  (iiuo-rarlilaije  ;  8,  9,  its  altachineuts: 

10,  part  of  the  external  trieiioid  ca\  itv  not  co\ered  by  flbro-cartiiage; 

11,  trans\erse  liLMiueiii ;  1:.',  liL'aiiieiituin  piilellie,  cut;  13,  bursa siib- 
patellaris;  14,  tibial  inserUon  of  the  aiiienor  .■riieial  ligament;  15, 
of  the  posterior  crucial  liszaiiieni  :  16,  hand  of  niavs  which  unites  the 
external  semilunar  llhio-cariilage  to  the  posterior  irucial  ligament; 
17,  tendon  of  the  biceps,  cut ;  18,  external  latei-al  ligament,  cut;  19, 
groove  for  the  tendon  of  iliepopliteus;  20,  bursa  poplilea  ;  21.  oiiflce 
occasionally  found  bv  which  the  cavity  of  the  upper  tibio-tlbular 
articulation  communicates  with  that  of  the  knee-joint. 

flexors,  but  two  in  number,  come  down  and  are  inserted 
near  the  plane  of  movement,  at  the  knee  there  is  a  series 
of  flexors  stretching  over  the  joint  from  above,  and  in- 
serted partly  on  the  outside  and  partly  on  the  inside  of 
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the  k'g;  so  tliat,  when  acting  separately,  they  tend  to 
twist  the  tibia  upon  its  longitudinal  axis.  It  will  be  ob- 
served also  tliat  while  a  single  muscle,  the  biceps,  is  in- 
serted on  the  outer  side,  there  are  four  muscles  (sartorius, 
gracilis,    seniitendinosus,   and    semimembranosus)  Figs. 

3084  and  3085),  in- 
serted upon  the 
iuDcr  side,  the  in- 
sertion running 
from  the  tuberos- 
ity of  the  tibia 
some  distance 
down  the  shaft. 
The  conseciueuce 
of  this  would  nat- 
ural!}' be  to  give 
more  range  of 
motion  to  the  in- 
ner condyle,  and 
an  examination  of 
the  joint  surfaces 
shows  that  they 
are  correspond- 
ingly shaped  to 
that  end. 

The  inner  con- 
dyle (Fig.  3082)  is 
bent  not  only 
from  before  back- 
ward, but  also 
from  side  to  side 
like  tlie  half  of  a 
horseshoe,  and 
r  o  u  g  h  1  y  corre- 
sponds to  a  cone 
whose  apex  is  at 
the  insertion  of 
the  posterior  cru- 
cial ligament.  The 
outer  condyle  is 
bent  only  in  one 
direction,  but  its 
surface  c  o  r  r  e - 
sponds  in  a  sim- 
ilar way  to  a  cone 
whose  apex  is 
somewhere  within 
the  anterior  cru- 
cial ligament. 
There  is  thus  seen 
to  be  a  provision 


Fig.  3084.— Anterior  Surface  ot  the  Knee-joint. 
(Sappey.)  1,  Liframentuiu  patellsp;  2,  its 
expansion  over  tlie  patella  ;  1:1,  lis  insertion 
ui)oii  the  liliia ;  4,  tendon  of  Ibe  ipiiHlrirops 
e.\t*'ns"r  femoris;  .i.  e.xti-rnal  laieial  Hlm- 
nient;  ti,  its  liist*rtinii  upnn  the  head  of  the 
fibula;  7,  tt'ndoii  of  the  popllteus;  8,  in- 
ternal lateral  lii-'Hini-nt :  H.  l-'iulon  of  the  ad- 
ductor inapiius :  lo.  fa.x'ijil  i-.\paiision  of  the 
interual  haiiistiin-f  tendons  < jiiitir  d'oic); 
11,  tendon  of  tlit-  sartorius  ;  1:2.  toudouof  the 
gracilis;  l;;.  tendon  of  the  scmiti-ndiuosus; 
14,  inlt'iiial  scniihiiiar  lliTo-rai  tiheje  ;  1.5, 
the  ii[i|icr  synovial  cavity  of  the  joint;  Ifi, 
lower  synovial  cavity,  separated  from  the 
preceding  by  the  flbro-cartila<^e. 


for  a  double  mo- 
tion of  the  inner  condyle,  a  back-and-forth  hinge  action, 
and  a  lotatiim  ai-iuind  tlie  outer,  while  only  the  hinge 
motion  has  shaped  the  outer  condy  le.  The  peculitir  action 
of  these  surfaces  does  not  admit  of  their  being  lifted  into 
a  socket,  regular  and  invaiiable  in  form.  There  are  ac- 
cordingly developed  around  the  edge  of  the  correspond- 
ing portions  of  the  tibial  sui-face  two  libro-cartilagcs, 
called  the  external  and  interual  semilunar  (Fig.  3083). 
These  are  loosely  attached,  running  at  either  end  into 
fibrous  tissue  which  is  inserted  in  front  and  behind  the 
tibial  spine,  and  along  tlieir  circumference  being  com- 
paratively loose,  merely  united  Avitli  the  capsule.  "  Syno- 
vial membrane  covers  both  their  upper  and  their  lower 
surfaces,  so  that  they  are  freely  movable.  They  corre- 
spond in  a  general  way  to  the  impression  made  by  the 
heads  of  the  condyles,  but  their  elasticity  is  such  that, 
whenever  the  condyles  move  and  twist,  they  follow  their 
movements. 

The  general  capside  of  the  joint  (Figs.  3084  and  3085) 
is  very  extensive,  reaching  .above  and  Ijelow  beyond  the 
articular  surfaces  of  the  femur  and  tibia,  and  blending 
with  the  tenilons  of  the  surrounding  muscles  and  their 
fascial  insertions.  It  is  thinnest  just  above  the  patella 
on  either  side  of  the  tendon  of  the  (|uadriceps,  and  here 
it  is  that  elfusion  is  most  likely  to  show.  The  extent  of 
the  joint  cavity  upward  is  here  so  gieat  that  the  serious 


mistake  has  been  made  of  opening  a  fluctuating  tumor 
here,  theiebj-  entering  the  cavity  and  endangering  the 
limb.  The  tendon  of  the  quadriceps  passes  down  in 
front  to  the  patella  (properly  considered  as  a  sesamoid 
bone,  developed  in  its  substance),  and  is  continued  on, 
beyond  that  bone,  to  the  tuberosity  of  the  tibia  as  the 
ligamentum  patelUt  (see  Fig.  3084).  The  whole  system 
answers  the  purpose  of  an  anterior  ligament  to  the  joint. 

Of  the  lateral  ligaments  (Figs.  3086  and  3087),  the  ex- 
ternal is  the  shorter,  and  of  the  shape  of  a  rounded  cord, 
which  maj'be  felt  on  the  outer  side  of  the  leg  just  above 
the  head  of  the  tibiila;  the  inner  is  longer  and  flatter, 
giving  more  latitude  of  motion.  The  points  of  their 
origin  from  the  femoi'al  condyles  are  in  tlie  axis  of  the 
cones  described  by  the  surfaces.  They  are  not,  like  the 
latei'al  ligaments  of  the  elbow-joint,  tense  in  every  posi- 
tion, but  allow  the  twisting  motion  of  the  tibia  above 
mentioned.  A  second  or  short  external  lateral  ligament 
is  also  described,  pas.sing  from  the  condyle  of  the  femur 
in  connection  with  the  head  of  the  gastrocnemius,  and 

inserted     into     the  

styloid  process  of 
the  flbula.  It  is 
not  constant.  Be- 
hind, the  capsule  is 
broad  and  sheet-like 
(Fig.  3085),  receiv- 
ing fascial  expan- 
sions fro  111  t  h  e 
tendonsof  the  semi- 
membranosus ii  n  d 
p  o  p  1  i  t  e  u  s.  The 
band  from  t  lie 
semimembranosus 
is  sometimes  de- 
scribed as  the  pop- 
liteal ligament,  and 
the  whole  sheet  as 
the  posterior  liga- 
ment of  AVinslow. 
It  is  everywhere  of 
.sufficient  thickness 
to  resist  the  irrup- 
tion of  abscesses 
from  the  popliteal 
space  into  the  joint, 
but  pus  has  been 
known  to  burrow 
from  the  sj'novial 
cavity  outward  be- 
low the  popliteal 
ligament.  This 
posterior  sheet  of- 
fers the  principal 
obstacle  in  con- 
tracted knee,  wheu 
associated  with 
fibrous  ankylosis. 
This  is  probably 
owing  to  the  fact 
that  it  contains  but 
little  elastic  tissue, 
and  an  increase  of 
the  white  fibrous 
elements  produces, 
as  elsewhere  in  the 
body,  a  certain 
amount  of  contrac- 
tion. 

The  synovial 
membrane  is  verj' 
extensive,  passing 
beyond  tlie  articu 


FK;.  3085. — Posterior  Surface  of  the  Knee- 
joint.  (Sappey.)  1,  1,  Internal  lateral 
ligament;  2.  tendon  of  the  seiiiiiiieni- 
branosus:  3,  its  anterif>r  or  reileeted  por- 
tion;  4,  its  middle  portion  altaeiied  to  the 
posterior  pan  of  tiie  internal  tul'erosiiy  of 
the  tibia.  From  this  middle  iioitioii  two 
expansions  e.xleiid  ;  one  reaelies  Ilie  lower 
part  of  tile  internal  tuherosit\ .  theotlier  is 
continuous  with  the  aponeurosis  of  the 
poplitens;  '),  jtoslerior  i>ortion  of  the  ten- 
don of  the  seiiijinemiirauosus.  It  forms  a 
posterior  liKantent  directed  upward  and 
outward,  to  be  inserted  upon  the  external 
condyle :  6, 7,  fibres  of  this  tendon  directed 
vertically  upward:  s.  tendon  of  the  ad- 
ductor matriius :  H.  leicion  of  the  interual 
head  of  ttie  L^asiroeuemins:  10.  oritlee 
often  found  in  the  fibrous  capsule  over  the 
internal  condyle ;  11,  external  lateral  liga- 
ment; 12.  tendon  of  the  poplitens;  13, 
tendon  of  the  biceps;  14,  tendon  of  the 
external  head  of  the  gastrocnemius ;  1-5, 
the  posterior  superior  libio-flbular  liga- 
ment. 


lar  surfaces  above, 
and  traceable  therefrom  downward  on  either  side  to  tlie 
semilunar  cartilages  forming  the  ligamenta  alaria  bef(U'e 
mentioned.  There  is  here,  interposed  between  the  mem- 
brane and  the  ligamentum  patella?,  a  large  pad  of  fat.  from 
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which  there  passes  backward  to  the  intercondylar  notch 
a  process  of  connective  tissue,  tlie  ligamentum  nmcosum 
(Fig.  3088).  After  covering  tlie  upper  side  of  the  semilu- 
nar cartilages  the  sj-uovial  nicmljraue  passes  to  their  under 
surfaces,  and  from  thence  on  to  the  up]>er  surface  of  the 
tibia.  There  are  several  openings  by  which  the  symivial 
sac  commimicates  with  the  neighboring  bursa?.  Tlie  prin- 
cii)al  one  is  above,  where  is  a  large  oritice,  nearly  constant, 
opening  into  the  bursa  subcruralis  (Figs.  3086  and  3087). 
Another,  always  found,  communicates  with  the  bursa 
under  the  tendon  of  the  popliteus  {Fig.  3083),  and  from 
this  there  is  an  occasional  diverticulum  connecting  with 
the  superior  tibio-tibnlar  articulation.  A  third  commu 
nication  is  with  tlie  large  bursa  under  the  internal  head 
of  the  gastrocnemius.  Many  other  bursa'  are  found  near 
the  joint  (see  article  on  Bui-s/v,  vol.  II.).  and  some  of 
theni  may  occa.sionally  connect,  so  that  extreme  care  is 
always  re(|uiied  in  operations  in  this  region,  lest  the 
opening  of  one  of  these  sacs  should  involve  the  joint 
cavity. 

The  movements  of  the  patella  are  not  only  gliding, 
but  slightly  rolling  or  coaptative.  The  bone  is  adapted 
to  the  shape  of  tlie  hollow  between  the  condyles  by  a 
ridge  whicli  divides  it  into  two  unequal,  lateral  portions. 
Each  of  these  is  again  divided  into  facets,  so  that,  taken 
from  aliove  downward,  the  contact  of  the  btme  with  the 
femur  is  but  slight,  especially  during  fle.^ion.  It  is  this 
circumstance  that  causes  the  frequent  fracture  of  the 
patella  by  muscular  action.     It  forms  a  wedge-like  body, 


Fig.  3086.— View  of  the  Knee-joint  from  the  Inner  Side.  (Sarrey.i 
1, 1,  Internal  lateral  lijrament:  :i,  its  insertion  upon  the  tuberosity  *>( 
the  internal  ooudyle;  ;i.  its  insertion  upon  the  internal  seinilunai- 
flbro-oartilaire ;  4,  its  Inseriiim  upon  the  upper  end  of  the  iuternal 
surface  of  the  tibia  :  .'i,  bursa  liiilalls  interna:  6,  tendon  of  the  sar- 
tflrius:  7,  tendon  of  thej^mcills;  .S.  tendon  of  the  seniltendinosus  ; 
9,  llgainenuim  patelke  ;  10.  bursa  suliitatellaris  ;  11.  adii'ose  tissue 
near  its  iii'per  jtart;  12,  superior  synovial  cavitv:  i:i,  tendon  -.f  ilie 
quadrieeps  e.xtensor;  U,  bursa  subcruralis  :  l.'i,  temloii  of  tlie  ad- 
ductnr  IniiLnis;  Itj.  17,  tendon  of  the  seniimeiubninosus;  IS.  its 
middle  iiertioii;  19,  tendon  of  the  internal  head  of  the  gastrocne- 
mius; 211,  till-  popliteus. 

in  contact  with  the  aitieular  surface  only  by  a  narrow' 
edge,  and  the  tendinous  attachments  are  so  arranged  as 
to  pull  at  right  angles  to  each  other  directly  over  this 


edge.     Any  sudden  jeilc  in  this  position  has  the  same 
effect  upon  the  bone  as  a  sudden  shock  upon  a  stick  over 


Fig.  3087.— View  of  the  Knee-joint  from  the  Outer  Side.  (Sappey.) 
1,  E.xtemal  lateral  ligament:  2,  its  attachment  to  the  external  con- 
dyle: :i.  lis  utlachment  bribe  externa  I  inirt  of  the  bead  of  the  llliula; 
4.  tenili'ii  of  tlie  piipliteiis  :  .'».  tend"ii  of  tlie  biceps  ;  II.  its  attach inent 
tn  the  slyhiid  process  .if  llie  tlliiila  ;  7,  the  aiiteiior  or  letlected  part 
of  this  teiiduii.  passiii'j  iiiidei-  the  external  lateial  iiijaiiient,  to  he 
inserted  iipnii  the  internal  tiiheinsiiv  of  the  ijl.ia  ahove  the  anterior 
liLMiiieiit  "f  the  siiperii.r  tibi'i-hlmlar  articulatien :  S,  tendon  of  the 
externa!  head  of  the  ^^astroeneiiiius ;  0,  aiiteiinr  Ijyaiiients  of  the 
sllpcriiir  tiipKetlliular  articulation;  10,  liiralneiituiii  ]iatellEe;  II, 
biiisa  siib|iatellaris:  1!-',  ■•..llecticii  i.f  fat  which  tills  the  anterior  part 
of  the  intercondylar  notch,  (in  each  side  it  passes  licvnnd  the  liga- 
liieiitiiiii  patella';  bi.  external  seniilunar  hbrn-cartilatre ;  14,  the 
sniierjei-  symivial  cavity,  opened  to  show  bow  it  teriiiiiiates  upon  the 
superior  eili/e  of  the  flbro-cartilage:  1.^,  inferior  synovial  cavity,  also 
ojiened  to  show  its  relation  to  the  same  flbro-cartilage :  Ifj,  bursa 
subcriii-alis. 

the  edge  of  a  table.  It  is  not  strange,  therefore,  that  it 
is  more  frequently  broken  by  muscular  action  than  any 
otlier  bone  in  tlie  bmiy. 

Atmospheric  pre.ssuie  is  not  without  effect  on  the  joint. 
In  conditions  of  health  it  holds  the  patella  firmly  dovpn 
and  prevents  it.s  dislocation. 
In  cases  of  opening  the  joint. 
or  where  thei'e  is  effusion,  the 
bone  becomes  much  nioi-e 
movable  laterally,  and  may 
be  spontaneously  dislocated. 

The  movemeiit  of  tlie  tibia 
upon  the  femur  is  sucli  that, 
with  flexion  and  extension,  a 
slight  degi-ee  of  rotation  al- 
ways takes  place.  This  is 
due  to  the  peculiar  shape  of 
the  condyles  above  men- 
tiiiiieil,  and  to  the  pull  of  the 
muscles.  The  joint  cannot, 
therefore,  be  said  to  be  a 
jierfect  hinge,  there  being  a 
considerable  amount  of  lat- 
ei'al  motion.  This  is  most 
free  in  the  semiflexed  state,  j,,q^  3088.-Sagittal  Section  of 
and    may    then    amount     to  the  Knee-joint. 
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forty  degrees.  It  is  sometimes  called  in'oiiation  (which 
tunis  the  toes  in),  and  supination  (turning  them  out), 
but  is  not  produced  by  the  same  mechanism  as  the  mo- 
tions of  the  same  name  in  the  elbow-joint.  The  move- 
ments of  tiexion  and  extension  do  not  exceed  an  arc  of 
one  hundred  anil  sixty  degrees. 

The  joint  is  copiously  supplied  with  vessels  from  the 
femoral,  poplitea',,  and  anterior  tibial  arteries.  The 
nerves  are  from  both  the  sacral  and  the  lumbar  plexuses, 
tlie  former  through  the  sciatic,  the  latter  through  the 
anterior  crural  and  obturator.  It  is  interesting  to  note 
that  interference  with  these  nerves  at  any  jiart  of  their 
course,  or  centrally,  is  followed  by  pain  in  the  knee.  The 
phenomenon  known  as  " liysterical  knee-joint."  in  which 
there  is  pain  accompanied  by  no  lesion  in  the  joint  prop- 
er, is  usually  thus  explained.  Frank  Jlitl.ir. 

KNEE-JOINT,  CONGENITAL    DISLOCATIONS    OF. 

See  llip-jniiit.  ('iiiKjenUal  IHdimitioiis  of. 

KNOCK-KNEE.— (Synonyms:  Genu  Valgum,  In-Knee.) 
In  the  erect  posture  the  femora  whose  upper  extremities 
are  separated  by  the  pelvis,  incline  slightly  inward  to 
the  knee,  forming  angles  at  this  point  opening  outward 
of  about  one-hundred  and  seventy-two  degrees.  The 
angle  varies  with  the  breadth  of  the  pelvis,  and  in  adult 
females,  what  may  be  called  normal  genu  valgum,  is 
often  present.  In  compensation  for  the  inclination  of  the 
femur  the  internal  condyle  is  slightly  longer  than  the 
external ;  thus  the  plane  of  tlie  knee-joint  is  horizontal. 

It  the  inward  projection  of  the  knees  is  increased  to 
deformity  the  tibia;  are  no  longer  jierpendicular,  and  in 
the  erect  posture  the  feet  are  separated  when  the  knees 
are  in  contact.  In  other  words,  the  knees  are  in  con- 
tact when  the  feet  are  in  the  proper  attitude  for  walking, 
hence  the  term  knock-knee. 

In  the  slighter  grades  of  kuoek-knQe,  due  in  great  part 
to  laxitj'  of  the  ligaments,  the  deformity  appears  only  in 


FIG.  3089.— Typical  Rachitic  Knocli-knees. 

the  upright  posture,  but  in  more  marked  cases  it  persists 
when  the  weight  of  the  body  is  removed  because  it  is 
cau.sed  by  distortion  of  the  bones. 

As  has  been  stated,  in  the  normal  subject  the  inward 
inclination  of  the  femur  is  compensated  by  the  greater 
length  of  the  internal  condyle;  and  in  the  deformity  of 
knock-knee  the  jilane  of  tlie  knee-joint  is  still  preserved 
by  what  is  a]i|jarcntly  a  further  elongation  of  this  part 
of  the  bone.     In  fact,  it  was  tliouifht  at  one  time  that 


the  cause  of  knock-knee  was  hypertrophj'  of  the  internal 
condyle,  but  it  is  now  generally  accepted  that  the  a|5par- 
ent  lengthening  is 
caused  by  deformity 
of  the  lower  extrem- 
ity of  the  shaft  of  the 
femur.  This  is  bent 
with  the  convexity 
inward,  so  that  the 
epiphyseal  line  has 
an  increased  obliij- 
uity.  Thus  it  is  ap- 
parent that  the  in- 
ternal c  o  n  d  y  1  e  is 
lowered  by  a  deform- 
ity of  the  shaft  of 
the  femur  and  not  by 
a  change  in  the  epi- 
physis itself. 

In  most  instances 
there  is  a  similar,  al- 
though  u  s  u  a  1 1  y 
slighter,  deformity  of 
the  upper  extremitv 
of  the  tibia,  so  that 
when  the  bone  is 
placed  in  the  perpen- 
dicular position  its 
internal  condylar  sur- 
face is  higher  than 
the  external.  In 
rather  unusual  cases 
the  deformity  may  be 
confined  practically 
to  the  tibia. 

In  addition  to  these 
d  i  r  e  c  t  deformities 
tlier<'  is  a  more  or  less 
constant  change  in 
the  relation  of  the 
two  bones,  the  femur 
is  rotated  inward  and 
the  tibia  is  rotated 
outward.  In  some 
instances  there  is  a 
certain  degree  of 
over-extension  at  the  knee;  this  is  more  often  observed 
in  the  adolescent  type,  which  is  more  directly  dependent 
upon  laxity  of  ligaments.  In  the  ordinary  form  of  ra- 
chitic knock-knee  in  childhood,  however,  the  typical  atti- 
tude is  one  of  slight  tiexion  of  the  knees,  and  in  well- 
marked  cases  there  maj'  be  limitation  of  the  range  of 
extension  at  the  knee  and  at  the  hip  al.so. 

The  deformity  of  knock-knee  is  most  marked  when  the 
limb  is  fully  extended,  because  the  shortened  tissues  on 
the  outer  asjiect  of  the  jnint  become  tense  and  because 
the  outward  rotation  of  the  tibia  is  increased.  As  the 
leg  is  flexed  the  deformity  lessens,  and  in  complete  flex- 
ion it  disappears.  This  is  explained  by  the  fact  that  the 
])osterior  surface  of  the  condyles  is  not  affected  by  the 
deformity  of  the  shaft,  while  the  relaxation  of  the  liga- 
ments and  the  outwani  rotation  of  the  femora  permit  the 
tibia'  to  become  parallel  with  one  ancilher.  Tlius  slight 
tiexion  at  the  knees,  which  lessens  the  deformity,  is  the 
attitude  which  is  often  unconsciously  assumed  bj'  pa- 
tients. 

The  outward  inclination  of  the  leg  increases  the  strain 
upon  the  foot  and  tends  to  induce  the  attitude  of  valgus, 
and  rachitic  knock-knee  in  the  progressive  stage  is 
almost  always  accompanied  by  flat-foot.  After  recovery 
from  the  local  or  constitutional  weakness  the  efforts  of 
the  ]iaticnt  to  restrain  the  ulinormal  .separation  of  the  feet 
may  induce  the  opposite  attitude  of  inversion.  In  fact, 
extreme  knock-knee  is  usually  accompanied  b}-  a  slight 
degree  of  fixed  varus,  and  in  the  mildest  type  of 
knock-knee  this  compensatory  effort  of  natiu-e,  shown  by 
the  so  called  pigeon-toed  walk,  may  be  the  most  notice- 
able symptom  of  the  deformity. 


Fig.  3090.— Knocl!-knee  and  Bow-leg. 
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Knee-joint. 
Kuock-Knee* 


As  a  rule,  genu  valgum  is  bilateral,  but  not  infre- 
queutl}'  it  is  unilateral,  aud  again  unilateral  knoek-knee 
may  be  accompanied  bj'  outward  bowing  of  its  fellow. 

In  the  slighter  de- 
grees of  rachitic 
def  ormi  ty  out- 
ward bowing  of 
the  tibia  may  ac- 
company inward 
inclination  at  the 
knee.  Thus,  in- 
knee  and  bow-leg 
may  be  present  in 
the  same  limb.  In 
the  marked  distor- 
tions of  tlie  lower 
o-xtreniity  that  are 
the  result  of  ra- 
chitis the  bones 
may  be  bent  and 
twisted  in  various 
directions.  For 
example,  the  fem- 
ora may  be  bent 
forwarii  and  out- 
ward, above  and 
inward,  and  back- 
ward below ;  the 
tibi.-i;  may  be  bent 
inward  above  and 
outward  and  for- 
ward below.  This 
i  s  s  o  m  e  t  i  ra  e  s 
called  "cork- 
.screw  "  distortion, 
of  which  the  out- 
ward expression 
is  knock-knee. 

In  the  more  ex- 
treme deformities 
caused  by  rachitis 
the  shaiie  as  well 
as  the  contour  of  the  bones  is  changed.  For  example, 
the  internal  border  of  the  tibia  may  become  very  prom- 
inent at  its  upper  extremity  and  project  beneath  the  skin 
like  an  exostosis.  A  change  in  the  contour  of  the  fibula 
accompanies  and  corresponds  to  that  of  the  tibia,  bvit  it 
is,  as  a  rule,  less  marked. 

P-iTHOLOGY. — lu  rachitic  knock-knee,  the  changes  in 
the  bones  and  in  the  epiphyseal  cartilages  are  character- 
istic of  that  disease.  In  the  milder  degrees  of  deformity, 
however,  aside  from  the  cliange  in  shape  and  the  accom- 
panying transformation  of  the  internal  structure  of  the 
bones,  there  is  little  that  is  noteworthy.  The  tissues  on 
the  intern;d  aspect  are  relaxed,  those  on  the  outer  side, 
the  lateral  ligaments,  the  capsule,  and  the  biceps  muscle, 
are  contracted.  Within  the  joint  slight  changes  in  the 
articulating  surfaces  of  the  bones  and  evidences  of 
chronic  iiTitatiou  of  the  synovial  membrane  are  sometimes 
seen. 

Symptoms. — The  deformity  aud  the  effects  of  the  de- 
formity on  the  gait  and  attitude  are  the  most  important 
symptoms,  as  they  are  of  other  distortions  of  similar  origin. 
The  gait  of  the  patient  with  well-marked  genu  valgum  is 
peeuliarlj' awkward  and  shambling.  The  knees  "inter- 
fere "  and  must  be  assisted,  as  it  were,  in  the  effort  to 
pass  one  another  in  walking.  In  the  slighter  cases  the 
thigh  is  abducted  and  rotated  outward  at  the  moment  of 
passing  Its  fellow,  the  movement  being  then  reversed,  as 
it,  in  its  turn,  supports  the  weight;  but  in  the  more 
severe  type  this  voluntary  effort  of  the  muscles  of  the 
leg  is  not  sufficient,  and  the  bodj'  is  swayed  from  side  to 
side,  the  legs  being  alternately  swung  outward  and  lifted 
past  one  another. 

In  unilateral  knock-knee,  the  leg  being  shortened  by 
the  distortion,  a  limp  replaces  the  swaying  gait. 

Etiology. — Knock-knee  is  a  deformity  characteristic 
of  weakness.     The  distortion  is  an  exaggeration  of  the 


Fig.  3(191.— Acliilesoent  Knock-knee. 


attitude  of  rest,  and  it  may  be  assumed  that  in  many  in- 
stances the  more  or  less  constant  assumption  of  thepas- 
sive  attitude,  induced  probabl\'  by  weakness  of  the  sup- 
porting muscles,  is  the  cause  of  the  deformit}-,  the  changes 
in  the  contour  and  in  the  internal  structure  of  the  bones 
being  simply  adaptations  to  the  habitual  posture.  In  the 
great  majority  of  the  cases  the  direct  cause  of  the  distor- 
tion is  rachitis,  and  it  develops  therefore  when  the  erect 
posture  is  assumed.  In  such  instances  a  common  attitude 
of  the  weak  child  is  slight  flexion  at  the  three  joints  of 
the  lower  extremity,  the  knees  being  in  contact  with  one 
another.  To  the  habitual  assumption  of  a  somewhat 
similar  attitude  is  ascribed  the  frequency  of  knock-knee 
among  adolescent  aud  adult  bakers.  It  is  probable  also 
that  postures  assumed  by  the  weak  child  in  sitting  and 
creeping  before  it  begins  to  walk  mav  determine  the  char- 
acter of  the  subsequent  distfirtion  when  weight  is  thrown 
upon  the  limb.  One  of  the  cxplauations  of  combined 
bow-leg  anil  knock-knee  is  that  the  child  has  been  iiabit- 
ually  held  upon  the  mother's  arm  in  a  manner  to  induce 
the  deformity  by  direct  pressure.  Typical  knock-knee 
is  a  deformity  of  childhood,  but  under  favoring  circum- 
stances it  may  develop  in  adolescence.  It  is  probable, 
however,  that  in  many  of  the.se  cases  a  slight  degree  of 
deformity  was  present  in  childhood,  which  later  devel- 
oped to  noticeable  distortion.  Genu  valgum  may  be  in- 
duced directly  by  traumatism  or  by  disease,  and  it  may 
be  a  secondary  or  compensatory 
effect  of  deformity  at  the  hip-  or 
ankle  joint.  These  causes  are, 
however,  relatively  insignificant. 

Theatmext. — Treatment  of  the 
deformity  may  be  characterized  as 
expectant,  mechanical,  aud  opera- 
tive. During  the  expectant  treat- 
ment the  cause  of  the  dcformitv. 
in  most  instances  rachitis,  should 
receive  proper  medicinal  and  die- 
tetic treatment.  If  pos.sible  the 
direct  exciting  cau.ses  of  the  de- 
formity should  be  removed ;  that 
is  to  say,  the  improper  attitudes 
or  the  predisposing  occupations 
should  be  discontinued. 

In  the  slighter  degrees  of  de- 
formity, more  particvdarly  in 
weak  or  rachitic  children,  the 
limbs  should  be  vigorously  mas- 
saged at  morning  and  at  night,  and 
forciljly  .straightened.  The  latter 
procedure  is  conducted  as  fol- 
lows: The  patient  is  seated  in  a 
chair;  the  leg  is  fully  extended  in 
order  to  make  the  deformity  as 
extreme  as  pos.sible;  one  hand 
then  clasps  the  knee,  the  palm 
lying  against  its  inner  aspect;  the 
calf  is  grasped  firmly,  and  the 
limb  is  gently  straightened  over 
the  fulcrum  formed  by  the  jialm 
of  the  hand.  This  manipulation 
should  be  continued  with  gradu- 
ally increasing  force,  although 
not  to  the  extent  of  causing  pain, 
for  ten  minutes,  at  least  twice  a 
day,  and  oftener  if  possible.  This 
type  of  knock-knee,  wliich  is  in 
itself  an  indication  of  weakness,  is 
usually  accompanied  by  fiat-foot; 
thus  tiie  soles  of  the  shoes  should 
be  made  thicker  on  the  inner  bor- 
der, as  is  described  in  the  treat- 
ment of  weak   foot.     If  possible 

the  patient  should  be  instructed  to  walk  with  the  feet 
parallel  with  one  another,  and  tip-toe  or  other  exercises 
in  which  the  limbs  are  fidly  extended  should  l)e  en- 
couraged. A  careful  record  of  the  deformity  should  be 
kept  during  this  tentative  treatment,  and  if  there  is  some 


Fig.  3093. —  The  Thomas 
Knock-kuee  Brace. 
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improvement  one  Is  justified  in  delaying  more  radical 
measures. 

There  is,  praetieally  sjieakini;,  no  spontaneous  out- 
growth of  knoek-kuee  deformity,  such  as  is  not  infre- 
quently observed  in  the  ojipositi'  di.stortion  of  bow-leg. 

Treatment  by  Braceft.—'Vhti  most  efticieut  brace  in  the 
treatment  of  genu  valgum  is  tliesim|:ile  straight  steel  bar 
or  splint  extending  from  the  trochanter  to  the  heel  of  the 
shoe,  witliout  joint  at  the  knee.  The  greater  efficacy  of 
the  rigid  bar  as  compared  witli  tlie  jointed  brace  is  ex- 
plained l)y  tlie  fact  tliat  tlie  rectifying  force  acts  con- 
stantly when  tlie  joint  is  fixed,  preventing  the  attitude 
of  flexion  so  cliaracteristic  of  tlie  deformity. 

The  simplest  and  clieapest  brace  is  tliat  of  Thomas 
(Fig.  8093),  which  consists  of  a  light  steel  bar  jirovided 
■witii  a  jiad  at  its  upper  end  for  pressure  against  the  tro- 


FIG.  3093.— Tbe  M.j.lilkd   lln.niiis  Bnn  e  u  itli  IVIui  l;^uid,  showing 
Over-correction  of  Deformity. 

chanter,  wliile  the  lower  rounded  extremity  is  turned 
inward  at  a  right  angle,  to  pass  tlirough  the  heel  of  the 
shoe.  The  knee  is  fixed  by  a  iiostcrioi'bar  attached  to  a 
thigli  and  calf  band,  as  illustrated  in  the  figure.  Wlien 
the  brace  isajjplied  the  knee  isdrawn  backward  and  out- 
ward, and  is  attached  firmly  to  the  bi'ace  by  a  roller 
bandage. 

In  the  more  extreme  cases,  in  which  the  knees  and  tliiglis 
are  lialiitually  flexed,  the  addition  of  a  pelvic  band  at- 
tached to  the  uprights  by  a  free  joint  at  the  hips,  adds  to 
the  comfort  and  elliciency  of  the  apparatus,  as  the  atti- 
tude of  the  fe<'tcaii  be  I'egulated  by  twisting  the  uprights 
slightly,  or  the  pelvic  band  may  be  divided,  the  two 
halves  being  attached  to  one  antJther  by  straps  and  Imckles 
(Fig.  3098).  The  uprights  may  be  'bent  somewhat  in- 
ward at  first,  and  as  the  legs  become  straighter  they  are 
straightened  and  finally  bent  outward  to  allow  for  the 
over-con-ection  of  the  defoi-niity.  Twice  a  day  the  braces 
should  be  removed  to  allow  massage,  manipulation,  and 
voluntary  exercises  of  the  legs.  In  most  cases  the  braces 
are  not  employed  at  night,  although  the  rectification  of 
the  deformity  may  !»■  hastened  by  their  constant  use.  It 
is  of  coui'Se  evident  that  mechanical  treatment  would  be 


more  effective  if  the  child  were  not  allowed  to  stand ;  as 
a  rule,  however,  the  brace  must  be  employed  as  an  am- 
bulatory appliance. 

If  the  deformity  is  unilateral  so  that  a  brace  is  required 
for  one  leg  only,  the  other  shoe  should  be  raised  by  a 
cork  sole  about  three-quarters  of  an  inch  in  thickness  to 
make  walking  easier.  Children  soon  become  accustomed 
to  the  braces  and  walk  easily  in  spite  of  the  absence  of 
joints. 

The  duration  of  the  brace  treatment  depends  of  course 
np<ni  the  degree  of  tlie  deformity  and  the  age  of  the 
child ;  from  six  mouths  to  a  year  is  the  ordinary  period. 
Cure  is  assiu'ed  by  the  gradual  adaptation  of  the  parts  to 
the  new  static  conditions,  and  by  the  transformation  of 
the  internal  structure  of  the  bone  which  accompanies  the 
rectification  of  the  deformity.  When  the  braces  are  dis- 
carded attention  sliould  be  paid  to  the  attitudes,  and  ex- 
ercises and  massage  should  be  continued  with  the  aim  of 
strengthening  tlie  muscles  of  the  limb. 

If  the  bones  aie  very  flexible,  as  in  deformity  due  di- 
rectly to  rachitis  in  young  children,  it  may  be  corrected 
rajiidly  by  the  repeated  application  of  plaster  bandages. 
This  method  is  not  often  employed  except  in  dispensary 
practice. 

Operative  Treatment. — Immediate  correction  of  deform- 
ity, when  it  is  at  all  marked,  is  as  a  rule  indicated  after 
the  age  of  three  or  four  years.  For  althouglt  it  may  be 
]iossible  to  correct  the  distortion  by  mechanical  treat- 
ment in  cases  far  beyond  this  limit  of  age,  yet  the  time 
I'equircd  and  the  incidental  discomfort  exclude  it  from 
consideration  in  all  but  very  exceptional  cases.  Imme- 
diate correction  of  the  deformity  may  be  attained  bj' oste- 
otomy or  by  osteoclasis. 

Oxteotomy. — The  so-called  subcuUineous  osteotomj'  is 
the  oijcration  of  choice.  The  limb  having  been  prepared 
in  the  usual  manner  is  semiflexed  and  the  inner  surface 
of  the  knee  is  placed  on  a  .sand  bag.  With  the  fingers 
the  femur  is  firmly  grasped  just  above  the  condyles  so 
that  the  size  and  position  may  lie  accurately  determined, 
and  a  sharp  osteotome  about  the  size  of  a  lead  pencil  is 
forced,  with  its  cutting  edge  jiarallel  with  the  axis  of  the 
leg,  down  to  the  bone,  at  a  point  about  one  and  a  half 
inches  above  the  tuberosity  of  the  external  condyle. 
While  it  is  held  firmly  in  position  against  the  bone,  it  is 
turned  to  the  transverse  direction  and  is  then  diiven 
tlirough  the  cortex.  When  it  enters  the  medullary  canal, 
as  is  made  evident  by  the  lessened  resistance,  it  is  partly 
withdrawn  and  moved  slightly  to  one  side  and  the  other 
and  driven  through  the  cortical  substance,  until  with 
gentle  force  the  bone  may  be  fractured.  The  osteotome 
is  then  withdrawn,  the  minute  wound  is  covered  with  a 
pad  of  dry  gauze,  or,  if  the  oozing  be  jirofuse,  it  may  be 
closed  with  a  catgut  suture.  The  deformity  is  then  over- 
corrected  by  bending  the  cortex  on  the  inner  side  and 
opening  a  wedge-shaped  gap  in  the  bone,  sufficient  to 
make  the  patient  somewhat  bow-legged  when  the  plaster 
bandage  is  applied.  If  the  deformity  is  double,  both 
limbs  are  ojieiated  upon,  and,  in  order  to  assure  lietter 
fixation,  it  is  the  rule  to  ajiply  a  spica  bandage,  double 
or  single  as  the  case  may  be,  which  includes  the  foot  as 
well.  " 

The  plaster  bandage  is  continued  for  from  four  to  six 
weeks,  and  it  is  then  usuall3'  supplemented  by  a  brace. 
This  may  be  worn  with  advantage  for  several  montlis. 
because  of  the  laxity  of  the  ligaments  of  the  knee-joint 
which  is  usually  present  in  this  type  of  marked  deform- 
ity of  rachitic  origin.  In  less  marked  cases,  particularly 
those  in  older  subjects,  the  snppoi-t  is  unnecessary.  Mas- 
sage and  exercises  during  the  stage  of  recovery  should  be 
employed  if  possible. 

In  the  more  extreme  cases  of  general  rachitic  deform- 
ity of  the  lower  extremity  in  which  the  tibia  is  implicated, 
in  addition  to  the  femoral  osteotomy  it  ma}-  be  necessary 
to  remove  a  cuneiform  section  of  bone  from  the  inner 
side  of  the  tibia  just  below  the  epiph.ysis.  In  such 
cases  it  is  better  to  perform  the  secoud  operation  at  a 
later  time  in  order  that  the  effect  of  the  first  procedure 
may  be  observed. 
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Knock-Knee, 
Kola  Nut. 


Osteoclasis. — Osteoclasis  b}'  means  of  the  Grattan  oste- 
oclast is,  from  the  standpoint  of  the  result,  an  ecjually 
efficient  treatment,  "With  this  instrument  the  bone  may 
be  broken  above  the  condyles  at  the  desired  point. 

The  adolescent  type  of  genu  valgum  is  not  often  ex- 
treme, and  as  a  rule  the  distortion  of  the  bone  is  compar- 
atively slight,  the  deformity  being  exaggerated  by  laxit\- 
of  ligaments  and  by  the  habitual  attitude.  In  the  more 
chronic  cases  osteotomy  above  the  condyles  ma}'  be  per- 
formed in  the  manner  described,  but  in  Berlin  and  Vienna 
where  the  deformity  is  more  common  than  in  New  York, 
other  procedures  are  often  employed. 

One  method  is  that  of  "Wolff,  who  by  means  of  the 
"Etappen  Verbaud,"  gradually  corrects  the  deformity. 

The  patient  is  aua;sthetized.  and  the  limb  having  been 
carefully  protected  with  cotton,  particidarly  about  the 
malleoli,  the  patella  and  the  inner  condyle  are  enveloped 
in  a  firm  plaster  bandage  reaching  from  the  malleoli  to 
the  pubes.  When  the  plaster  begins  to  harden  one  assist- 
ant steadies  the  pelvis,  another  holds  the  inner  condyle, 
while  the  operator  draws  the  leg  inward  with  moderate 
but  persistent  furce  against  the  fulcrum  formed  liy  the 
hand  of  the  second  assistant  and  holds  it  firmly  in  the 
partly  corrected  po.sition  until  the  bandage  is  hard. 
About  three  days  later  a  wedge-shaped  section  of  the 
bandage,  about  one  inch  in  width,  is  removed  from  the 
part  that  covers  the  inner  half  of  the  knee,  the  other  half 
of  the  bandage  being  simply  divided.  The  leg  is  then 
forced  inward  until  the  two  sections  are  again  brought 
into  contact.  The  position  is  retained  by  an  additional 
plaster  bandage  about  the  weakened  jiart.  This  procedure 
is  repealed  at  intervals  until  the  leg  is  completely  straight- 
ened, a  result  that  is  often  accomplished  in  a  few  weeks. 
No  ana'sthetic  is  required  for  the  secondary  treatment. 
When  the  deformity  has  been  corrected  the  patient  is 
allowed  to  walk  about,  and  for  convenience  the  plaster 
bandage  is  divided  into  a  thigh  and  leg  part,  which  are 
attached  by  lateral  joints  incorporated  in  the  substance 
of  the  plaster,  so  that  movement  is  allowed.  This  ap- 
paratus must  be  worn  for  several  months,  and  is  of 
course  to  be  supplemented  by  massage  and  exercises. 

Another  means  of  correction  of  deformitj' without  open 
operation  is  that  employed  by  Lorenz,  what  he  calls 
"  Intrajirticulilre  modelirende  Redressement. "  In  this  op- 
eration the  deformity  is  reduced  under  anaesthesia  at  one 
sitting,  by  the  gradual  application  of  force  b_y  means 
of  his  osteoclast.  The  distortion  is  corrected  partly  by 
stretching  the  external  ligaments  and  parth*  b}'  straight- 
ening the  bones,  A  plaster  bandage  is  worn  for  six 
weeks  when  it  is  replaced  b}'  a  jointed  brace.  As  a 
rule,  the  patient  is  alowed  to  walk  about  in  a  few  days 
after  the  operation.  lioyal  W7iit»ii:ni. 

KOLMor  COLA)  N\3T.— (Semen  KolcE  or  Cola-;  Gum 
ox  (jMitijo  y>itit ;  BiiJiy  or  Bissy  Jfvts ;  Soudmi  Coffee.) 
The  fresh  or  dried  cotyledons  of  Cola  rent  Schum.  or  oif 
C.  acuminata  (Beau v.)  Sehott.  (fam.  Sttrculiacea). 
These  plants  are  medium-sized  trees  of  western  tropical 
Africa,  cultivated  there  and  elsewhere  in  tropical  regions 
and  extensively  naturalized  in  the  West  Indies.  The 
commercial  product  is  obtained  from  both  cultivated  and 
wild  trees  and  both  from  the  West  Indies  and  from  Africa. 
The  seeds  grow  from  one  to  three  in  each  of  the  four  to 
eight  cells  of  a  large  woody  capsule,  the  cells  of  which 
split  open  at  maturity.  The  seeds  possess  a  thick,  sott- 
ish testa,  which  is  allowed  to  soften  by  partial  decay 
for  seme  days,  when  it  .is  removed.  The  cotyledons, 
two  in  the  first-named  species,  three  or  fonr  in  tlie  sec- 
ond, constitute  the  whole  of  the  kernel.  This  kernel  is 
verj-  thoroughly  washed  in  the  purest  of  water.  If  to 
be  exported  in  an  undried  condition,  those  which  are  still 
entire  are  then  enwrapped  in  the  large  leaves  of  a  related 
species,  and  packed  carefully  in  baskets.  If  kept  care- 
fully, they  will  remain  fresh  for  many  weeks  and,  thus 
imported,  they  constitute  our  "fresh  kola."  Otherwise. 
they  are  dried  in  the  sun,  when  the  cotyledons  usually 
separate.  There  can  be  little  doubt  of  the  greater  activity 
and  superior  properties  of  the  undried  kernels. 


For  native  consumption,  they  are  used  entirely  in  the 
fresh  condition,  and  are  mostly  caused  first  to  enter  the 
incipient  stage  of  germination.  Opinion  differs  as  to 
whether  this  operation  changes  them  only  by  a  sweeten- 
ing process,  due  to  the  convension  of  some  stjirch  into 
sugar,  or  whether,  as  claimed  by  the  natives,  their  ner- 
vine action  is  thus  increased, 

DEScniPTiox. — The  fresh  kernels  are  irregularlj-  ob- 
long, or  ovoid,  somewhat  inclined  to  be  bluntl_y  angled, 
slightly  compressed  one  way,  usually  with  a  slight  fis- 
sure indicating  the  division  of  the  cotyledon ;  about  one 
to  one  and  one-half  inches  long,  not  quite  so  broad  and 
about  two-thirds  as  thick.  The  surface  is  smoothish, 
somewhat  granular,  the  color  purple  to  brown,  the  text- 
ure tough-fleshy,  the  oilor  somewhat  aromatic,  the  taste 
aromatic,  bitterish,  and  astringent.  In  the  dried  condi- 
tion, the  above  bodies  are  mostly  separated  into  halves, 
reduced  about  a  third  in  size  by  drying,  each  somewhat 
bent,  thus  becoming  irregularly  plano-convex,  or  the  flat 
side  even  a  little  concave.  The  edge  is  thin  and  quite 
sharp,  the  color  dark-brown,  the  outer  surface  granu- 
lar, the  inner  smooth,  the  consistency  hard  and  quite 
tough.  They  have  almost  no  odor  and  the  bitterness 
and  aroma  are  nearly  lost,  the  astringeucy  being  mostly 
retained. 

Constituents. — ]\ruch  effort  has  been  bestowed  upon 
attempts  to  determine  the  presence  of  constituents  which 
can  explain  the  remarkable  statements  which  have  been 
made  concerning  the  effects  of  the  native  use  of  kola,  but, 
as  usual  in  such  drugs,  these  constituents,  if  they  exist, 
are  elusive.  Besides  about  one-tenth  percent,  of  volatile 
oil,  forty  per  cent,  of  starch,  and  from  two  to  four  per 
cent,  of  tannin,  the  important  constituents  are  alkaloidal, 
to  the  extent  of  about  two  to  four  per  cent.  A  very 
slight  amount  of  this  alkaloid  is  theobromine,  the  re- 
mainder caffeine.  About  half  of  this  caffeine  exi.sts  free, 
the  remainder  combined  with  the  tiuinin  (kiAa-tannin)  as 
kolanin.  Although  the  latter  compound  is  said  not  to  be 
a  glucoside,  yet  it  is  decomposed  by  a  special  enz_vme, 
after  the  manner  of  glucosides  in  seeds.  A  peculiar 
coloring  matter,  kola  red,  is  also  yielded. 

Action  .\xd  Uses. — Kola  is  to  the  native  of  Africa 
what  coca  and  mate  are  to  the  South  American,  and  mar- 
vellous tales  are  told  of  the  amount  of  work  and  fatigue 
that  the  African  is  enabled  to  endure  when  supported  by 
the  stimulating  properties  of  this  seed.  It  has  been  held 
in  the  greatest  esteem  from  time  immemorial,  and  is  now 
looked  upon  almost  as  a  necessity. 

In  addition  to  its  ordinary  use,  it  has  acquired  a  repu- 
tation as  a  specific  in  counteracting  the  depressing  and 
debilitating  etfects  of  alcoholic  intoxication.  Experi- 
ments have  been  made  with  it  in  the  French  army  which 
prove  that  it  has  decided  stimulating  properties,  but  is 
in  no  sense  a  food. 

The  kola  nut  and  its  physiological  action  were  treated 
in  a  thorough  manner  by  I)r.  .Monnet  in  1884,  under  the 
direction  of  Dr.  Dujardin-Beaumelz,  and  an  abstract  of 
his  thesis  was  published  in  the  I'/u'rapeutic  Gazette  in  the 
following  year.  The  physiological  and  therapeutic  ac- 
tions are  summed  up  by  him  in  the  following  conclusions: 

1.  Kola,  by  virtue  of  the  caffeine  and  theobromine 
which  it  contains,  is  a  tonic  of  the  heart,  whose  pulsa- 
tions it  accelerates,  while  it  increases  its  power  and  regu- 
lates its  contractions. 

2.  A  second  phase  of  its  action,  similar  to  that  of  digi- 
talin,  proves  it  to  be  a  regulator  of  the  pulse,  which 
revives  under  its  influence,  the  pulsations  becoming 
fuller,  and  less  numerous. 

3.  In  consequence  of  its  action  upon  arterial  tension, 
diuresis  is  increased,  and,  consequently,  kola  can  be  em- 
ployed to  gtiod  advantage  in  cases  of  dropsy  with  cardiac 
lesion. 

4.  It  might  be  deduced  from  observation  that  kola, 
which  acts  energetically  upon  cardiac  contractions,  and 
upon  the  contractility  of  muscles  of  organic  life,  would, 
on  the  other  hand,  have  a  paralyzing  influence  upon  the 
striated  muscles,  when  it  is  used  in  toxic  doses. 

5.  It  retards  tissue  metamorphosis  and  diminishes  the 
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excretion  of  urea  resulting  from  decomposition  of  azotic 
substances,  very  likely  by  exerting  a  special  action  upon 
the  nervous  system. 

6.  It  is  a  powerful  tonic,  through  the  principles  which 
it  contains,  and  its  employment  is  indicated  in  cases  of 
anamia,  in  chronic  affections  asst)ciated  with  debility, 
and  iu  convalescence  from  acute  disorders. 

7.  It  favors  digestion,  either  by  augmenting  the  secre- 
tion of  the  gastric  juice  (eupeptic),  or  by  acting  on  the 
fibres  of  the"  stomach,  which  it  would  render  less  atonic 
in  cases  of  dyspepsia.  Under  its  intlueucer  rebellious 
anorexia  disappears  and  the  digestive  functions  become 
more  regular. 

8.  F'inally.  it  is  an  excellent  anti-diarrha>a  remedy,  and 
has  rendered  great  service  in  chronic  diarrhoea  or  sporadic 
cholera,  although  its  action  could  not  be  explained 
physiologically. 

It  is  to  be  noted  that  the  above  results  were  doul)tless 
reached  by  the  use  of  the  dried  kernels,  in  which  the 
kolanin  compound  is  in  decreased  amount.  The  ques- 
tion of  the  relative  action  of  free  cafleine,  and  of  the 
same  amount  taken  into  the  system  in  a  combined  state 
like  kolanin,  is  an  important  one.  It  appears  reasonable 
to  suppose  that  there  woiUd  lie  an  important  advantage 
in  degree,  if  not  in  kind,  if  the  latter  method  were  em- 
ployed;  and  reports  must  be  judged  dilterently,  accord- 
ing to  which  of  the  two  forms  was  employed. 

Surgeon  R.  II.  Firth  iiublislies  (Fi-actitionei;  July, 
1889)  some  very  practical  observations  made  upon  Brit- 
ish troops  and  natives  under  his  control,  and  concludes 
that  kola  is  in  no  sense  a  food,  and  that  its  physiological 
action  is  explained  by  the  contained  alkaloids;  when 
pure  and  not  too  old,  it  has  a  peculiar  stimulant  action 
upon  the  nervous  system,  temporarily  strengthening  the 
heart  beat,  antl  increases  the  arterial  tension ;  taken  con- 
tinuously during  times  of  exertion  and  fasting,  it  pos- 
sesses some  power  of  warding  off  the  sense  of  mental  and 
physical  exhaustion.  This  power,  however,  is  not  so 
marked  as  some  observers  liave  rejjorted  ;  in  the  convales- 
cence from  long  sickness,  its  value  is  not  apparent,  and 
its  alleged  antagonistic  action  to  alcoholic  sequeUe  is  not 
capable  of  proof. 

The  use  of  kola  among  pedestrians  and  athletes  has 
gained  some  popularitj'  and  re])ute. 

As  a  therapeutic  remedy,  it  is  of  benefit  in  strengthen- 
ing the  weak  heart,  augmenting  the  general  flow  of  blood 
and  vascular  tension,  and  promoting  diuresis.  Its  tonic 
effect  has  also  proved  of  benetit  in  disturbances  of  tlie 
nervous  system  and  debility  of  the  cerebrospinal  centres, 
and  in  the  prostiutiou  accompan}'ing  and  following  se- 
vere fevers  and  protracted  illness.  As  a  remedy  for 
diarrhoea,  particularly  of  an  atonic  character,  it  lias 
proved  of  decided  value.  The  combination  of  the  tan- 
nic acid  and  its  tonic  principles  makes  it  of  great  service 
in  this  disorder.  The  preparations  advised  are  the  alco- 
holic tincture,  the  elixir,  and  the  wine.  The  tincture  is 
made  by  exhausting  fresh  kola  with  five  jiarts  of  alcohol, 
and  the  wine  by  macerating  the  same  proportions  of  kola 
in  wine  for  a  fortnight.  The  dose  is  from  one  to  two  or 
three  teas])oonfuls  three  times  a  day.  The  elixir  is  pre- 
pared by  diluting  the  alcoholic  preparations  with  equal 
proportions  of  syrup.  Jleniy  II.  Biixby. 

KOOSSO.— Cdsso.  BiiAYEnA.  "The  dried  female  in- 
florescence of  Iliigenia  abymiidca  (Bruce)  Gmelin.  (fam. 
RomceaV'M.  S.  P. 

This  is  a  large  and  handsome,  very  leafy  tree,  with 
downy  twigs  and  very  silky  buds  and  young  leaves. 

Desciiiptiox. — Mass  red-brown,  hairy  and  minutely 
glandular,  consisting  of  panicles  varying  from  25  to  40 
cm.  (10  to  16  in.)  long,  a  sheathing  bract  at  the  base  of 
each  branch,  and  two  rounded  bracts  near  the  base  of 
each  flower;  calyx  having  a  cup-shaped,  hairy  tube  and 
bearing  on  its  back  a  circle,  resembling  an  outer  calyx, 
of  five  thickish  and  rigid,  spreading,  obovate,  purple- 
veined  bracts,  which  are  larger  than  the  five  thiunish, 
usualh'  shrivelled  and  incurved,  oval  calyx  lobes;  petals 
five,  delicate,   whitish,  oblong,  much  .shorter  than   the 


.sepals,  caducous,  hence  often  wanting  in  the  drug:  sta- 
mens aborted;  pi.stils  two,  the  one-f>vuled.  ovoid  ovaries 
concealed  in  the  calyx  tube,  shorter  than  the  styles,  which 
are  exserted;  stigmas  broad,  hairy;  odor  slight,  agree- 
able ;  taste  bitter,  acrid,  and  nauseous. 

Cusso  in  the  form  of  loose  flowers,  usually  largely 
staminate,  should  be  rejected. 

This  tree  is  a  native  of  Abyssinia,  where  it  grows 
abundantly  wild,  and  is  also  cultivated  about  villages 
and  roadsides  for  ornament.     Its  medical  use  was  also 


Fig.  3094.— Koosso;  Stiminate  Flowers  Enlarged.     (Baillon.) 

introduced  about  1850  from  that  country,  where  every 
third  person  is  said  to  have  tapeworm,  and  where  it  has 
been  used  for  a  centuiy  or  more.  The  detailed  descrip- 
tion of  the  flowers  and  panicles  given  above  covers 
its  description  as  a  drug.  The  whole  inflorescence  is 
taken  at  about  the  time  of  flowering  and  simply  dried 
and  packed.  Sometimes  it  comes  in  bales  or  large  cakes, 
but  more  generally  it  is  tied  in  rolls  somewhat  smaller 
and  shorter  than  the  arm.  The  pistillate  panicles  are 
easily  distinguished  by  their  large  epicalices  and  their 
reddish-brown  color,  and  are  known  as  "red  koosso." 
The  odor  is  slight,  fragrant,  and  tea-like;  taste  bitter  and 
disagreeable. 

Composition. — By  distillation  with  water,  koosso  yields 
a  small  amount  of  esscntinl  oil,  to  which  its  fragrance  is 
owing.  It  also  contains  nearlj'  one-fourth  its  weight  of 
tannic  acid  and  considerable  tcax.  nsin,  antl  other  common 
vegetable  products.  Its  peculiar  active  principle,  how- 
ever, is  a  yellow  crystalline  substance,  Ava^'/i  (of  Merck). 
It  is  tasteless,  insoluble  in  water,  nearly  so  in  alcohol, 
readily  soluble  in  chloroform  and  ether,  as  well  as  in 
alkalies,  fr(nn  which  latter  it  may  be  precipitated  by 
acids.  Kosin  is  permanent  in  the  air,  and  is  unquestion- 
ably the  principal  ta-nieidal  agent  of  koosso. 

Use. — Koosso  has  long  been  a  popular  anthelmintic  in 
its  native  land,  and  since  its  introduction  here  has  ranked 
among  the  best  with  us.  Its  action  appears  to  be  directly 
toxic  to  the  worm,  and,  until  the  introduction  of  the  pel- 
letierine  from  pomegranate  bark,  was  not  only  one  of  the 
most  sure  to  bring  the  bulk  of  it  away  dead,  but  the 


Fig.  3095.- 


Koosso ;  Pistillate  Flower  and  Seoiiun  Slightly  Enlarged. 
tBaillon.j 


most  certain  also  to  disengage  and  remove  the  "head." 
In  order  to  obtain  the  best  result  from  this,  as  well  as 
from  any  other  antlielmintic,  the  intestinal  canal  should 
be  well  emptied  of  its  contents  by  a  moderate  laxative- 
say  twenty-four  hours  before  administering  the  koosso : — 
then,  for  at  least  twelve  hours  previously,  no  food  what- 
ever, excepting  a  glass  or  two  of  milk,  should  be  taken. 
The  koosso  niaj'  then  be  given,  when  the  jiatient  should 
be  kept  quiet  for  one  or  two  hours  after,  in  order  to  over- 
come the  nausea  or  vomiting  that  may  result.  Two  or 
three  hours  after  the  ttenieide  has  been  taken,  milk  or 
beef-tea  may  be  allowed,  and  five  or  six  hours  later  a 
solid  meal.     If  the  drug  be  given  in  substance  or  infusion 
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it  usually  acts  as  its  own  cathartic,  in  spite  of  the  large 
amount  of  tannin,  but  if  it  fails  to  do  so  in  six  or  eight 
hours  a  saline  should  be  given.  Koosso  is  especially  to 
be  recommended  for  the  different  varieties  of  tapeworm ; 
for  the  round  and  seat  worms  there  are  better  medicines. 
The  dejections  should  be  carefully  examined  for  the  body 
of  the  parasite;  from  two  to  live,  or  more,  metres  of  its 
larger  joints  are  always  found ;  they  mean  nothing  as  to 
cure,  since  any  brisk  cathartic  might  bring  them  away, 
and  unless  its"attachmeut  or  "head  "  is  killed,  it  will  cer- 
tainly grow  again.  If  this  is  found,  the  cure  is  effected, 
excepting  in  ^hose  cases,  exceedingly  rare  in  this  coun- 
tr3',  where  two  contemporaries  exist  in  the  same  bowel. 
As  a  general  rule,  if  10  or  20  cm.  of  the  long,  thread-like 
"neck,"  not  more  than  a  millimetre  in  diameter  and  with- 
out distinct  joints,  arc  seen,  the  "  head  "  is  destroyed  and 
has  probably  escaped  observation ;  such  cases  are  gener- 
ally cured.  "  But  it  is  not  safe,  unless  the  "  head  "  has  been 
actually  seen,  to  make  a  positive  assurance  to  that  effect 
until  eight  or  ten  weeks  have  elapsed  without  any  seg- 
ments appearing  in  the  faeces. 

Administr.\tion'. — A  common  and  efficient  method  is 
to  give  a  six-percent,  infusion  made  without  straining 
from  the  powdered  drug,  the  patient  being  expected  to 
stir  up  and  swallow  the  dregs  with  the  tea.  A  tumberful 
of  this  may  be  taken  and  repeated  in  an  hour.  The  fluid 
extract  {Extractum  Komso  Fluidum)  is  another  and  less 
disagreeable  preparation,  but  more  infrecjuently  used ; 
dose  from  1.5  to  30  c.c.  (15  to  30  c.c.  =  ?  ss.  ad  Ji.). 
Kosin  may  be  given  in  doses  of  from  1  to  3  gm.  with  the 
same  preparatory  treatment.  In  England  it  is  preferred 
to  give  ?  ss.-i.  of  the  powdered  drug  suspended  in  muci- 
lage.     "  ir.  P.  Bolles. 

KRESAMINE. — See  Ethylene-Diamine  d^nA  Trikresol. 

KRYOFINE  —  metlioxv-acet-para-phenetidin,  methyl 
glycollic  phenetidin  (C,H,.OC2H5.NH.CO.CHo.OCH3)— 
is  obtained  by  heating  phenetidin  with  methoxyacetic 
acid  to  120'-l"30  C.  It  occurs  in  white  crystals,  soluble 
in  600  parts  of  cold  water,  in  52  parts  of  boiling  water, 
and  in  alcohol,  ether,  chloroform,  and  oils.  It  is  odorless 
and  ordinarily  tasteless,  though  its  concentrated  solutions 
are  bitter. 

This  drug,  which  is  a  modification  of  phenacetin  (acet- 
para-phenetidin),  has  been  recommended  by  Eichhorst, 
Hass,  G.  F.  Butler,  Fasano,  and  others  as  a  very  efficient 
analgesic  and  antipyretic  in  neuralgia,  rheumatism,  influ- 
enza, etc.  Claims  are  made  that  its  action  is  less  rapid 
than  that  of  many  drugs  of  the  class,  and  that  it  has  less 
tendency  to  produce  depression  and  profuse  sweating. 
However,  excessive  diaphoresis  and  even  cyanosis  have 
been  observed,  and  there  is  no  evidence  that  kryofine  is 
any  better  or  safer  than  acetanilid  or  phenacetin.  It  has 
been  found  by  Ebsteiu  in  the  urine  in  fifteen  or  twentj' 
minutes  after  ingestion,  disappearing  in  from  six  to  eight 
hours.  The  dose  is  0.15-1.0  gm.  (gr.  iiss. -XV.).  Sixty 
grains  liave  been  given  in  twenty-four  hours  without 
bad  results.  11".  .4.  Bastcdo. 

KUMYSS.     See.ViTA-. 

KYPHOSIS.— The  term  "kyphosis"  is  derived  from  the 
GreekM'ijidf  meaning  humpbacked,  bent  forward,  and  sig- 
nifies of  course,  only  a  symptom,  but  one  which  is  pres- 
ent in  a  nimiber  of  conditions  both  of  disease  and  of  in- 
jury. It  always  refers  to  the  spine,  and.  inasnuich  as 
tuberculosi.s-  of  the  spine  is  the  disease  which  almost  in- 
variably presents  this  symptom  as  its  most  conspicuous 
chnical  feature,  the  terra  kyphosis  is  perhaps  most  gen- 
erally supposed  to  refer  to  this  disease.  It  always  sig- 
nifies an  anteroposterior  curvature. 

We  will  consider  the  spinal  column  a  moment  from  an 
anatomical  point  of  view  before  taking  up  the  patholog- 
ical changes  causing  kyphosis.  The  column  above  the 
sacrum  is  composed  of  vertebrae  which  diminish  in  size 
as  one  approaches  the  atlas;  these  are  separated  by  fibro- 
cartilaginous discs  which  equal  one-fifth  of  the  whole 
bony  column  in  height  and  are  more  or  less  elastic  and 


compressible.  The  vertebra  are  kept  in  place  by  liga- 
ments outside  the  vertebral  canal  as  well  as  within  the 
canal  itself.  These  have  some  elasticity  and  allow  motion 
of  the  vertebra  on  their  articular  facets.  In  addition  to 
the  support  afforded  by  the  ligaments  the  column  is  main- 
tained erect  by  the  powerful  spinal  mu.scles,  and  in  the 
lumbar  region  b}'  a  fibrous  aponeurosis  as  well.  "When 
these  anatomical  features  are  present  in  a  normal  condi- 
tion, under  normal  relations  one  to  the  other,  then  the 
column  in  the  erect  position  presents  certain  normal  phj'- 
siologico-anatomical  curves  dependent  chiefiy  upon  where 
the  centre  of  gravity  passes  through  the  column.  In  a 
normal  individual  this  is  as  follows:  A  perpendicular 
line  should  pass  through  the  odontoid  process,  and  then 
through  the  body  of  the  second  dorsal  vertebra;  thence 
it  should  intersect  the  column  at  the  tenth  and  eleventh 
dorsal  vertebriB  and  then  pass  on  down  through  the  sa- 
crum. It  is  important  to  remember  this  because  a  lack  of 
familiarit}'  with  the  normal  curves  of  the  spine  and  the 
variations  which  may  take  place  in  it  within  normal  limits 
is  the  source  of  much  confusion  and  oftentimes  of  positive 
wrong,  particularly  in  medico-legal  work.  Certain  ver- 
tebne  at  the  junction  of  the  cervical  and  dorsal  portions 
of  the  spine  are  invariably  more  prominent  than  else- 
where. Again,  in  the  lower  dorsal  and  upper  lumbar  re- 
gions there  are  also  two  or  three  spinous  processes  which 
are  more  conspicuous  than  their  fellows,  particularly  in 
flexion  of  the  column.  Posture,  occupation,  etc.,  readily 
aggravate  such  conditions,  when  once  they  are  present, 
as  does  also  the  lack  of  subcutaneous  fat.  There  are  also 
congenital  defects  in  the  spine  which  give  rise  to  a  bend- 
ing forward  of  the  column,  or  at  least  an  apparent  bend- 
ing of  it.  The  defects  are  most  commonly  in  the  cervi- 
cal region  and  in  the  lower  dorsal  or  the  lumbar  region. 
In  the  latter  region  occur  the  spiniB  bifida? ;  in  the  former, 
the  meningo-encephaloceles. 

1.  To  distinguish  normal  curves  from  pathological 
ones  is  not  commonly  difficult.  The  meningo-encepha- 
loceles are  the  result  of  a  failure  of  the  posterior  neural 
arches  to  unite,  and  a  protrusion  of  the  coverings  of  the 
cord  ensues,  either  complete  or  partial.  Many  of  these 
cases  do  not  live  longer  than  through  the  period  of 
infancy,  but  occasionally,  when  the  bony  arch  has  not 
failed  completely  to  unite,  the  patients  survive  and  have 
a  very  short  neck  with  high  standing  shoulders  an<l  con- 
siderable deformity.  The  spina;  bifida;,  which  commonly 
occur  in  the  lower  dorsiil  or  the  lumbar  region,  are  readily 
recognized  by  the  soft  and  fluctuant  character  of  the 
swelling,  which  is  in  the  median  line,  and  is  accompanied 
usually  by  more  or  less  paralysis 'of  the  lower  extrem- 
ities, both  sensory  and  motor.  The  kj'phosis  is  not  due 
to  alterations  in  the  bone. 

3.  Traimia  may  cause  kyphosis,  and  frequently  does. 
Under  this  head  come  the  fractures  of  the  spine  which 
are  commonly  accompanied  by  considerable  deformity 
and  hy  more  or  less  paralysis  below  the  deformity,  both 
motor  and  sensory,  involving  the  sphincters  also.  The 
bend  is  sharp,  and  involves  as  a  rule  only  two  or  three 
vertebrjB  at  the  most.  Dislocations  of  the  spine  cause 
kyphosis  frequently.  They  are  more  common  in  the 
cervical  region.  They  are  not  apt  to  cause  as  complete 
paralysis  as  do  the  fractures,  and  they  are  amenable  to 
treatment.  Another  sort  are  the  so-called  "torsions,"  or 
ruptures  of  spinal  ligaments  in  which  there  is  more  or 
less  motor  and  sensory  disturbance  below  the  seat  of  in- 
jury ;  a  kyphosis  is  present  on  flexing  the  trunk,  with  an 
aggravation  of  the  above-mentioned  symptoms,  which 
disappear,  as  does  also  the  kyphosis,  when  the  trtmk  is 
hyperextended.  This  kyphosis  manifests  itself  in  the 
form  of  a  sharp  bend  involving  two  or  three  vertebrre. 

3.  In  young  children  with  acute  rickets  a  kyphosis  is 
very  common.  This  curve  is  a  long  sweeping  one,  in- 
volving pretty  much  the  entire  dorsal  portion  of  the  col- 
umn, but  is  not  accompanied  by  muscular  spastn ;  the 
curve  disappears  entirelv  on  In-perextension  of  the  trunk, 
and  the  child  commonly  presents  the  other  evidences  of 
acute  rickets;  viz..  pain  on  handling;  enlarged  epiphy- 
ses; rosary;  prominent  abdomen,  etc. 
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4.  Osteoarthritis  frequeutli,-  attacks  the  spine  and 
causes  antero-posterior  deformity.  Tliis  occurs  most  often 
in  adults,  usually  men.  The  forward  and  bacltward  mo- 
tions of  the  spiiie  are  restricted;  the  kyphosis  involves 
several  of  the  vertebrse  and  is  produced  by  the  lipping 
of  the  cartilages  about  the  vertebral  bodies,  and  this  lip- 
ping is  so  situated  on  the  anterior  iiortions  of  tire  verte- 
lirat  bodies  that  the  complete  flexion  and  extension  of  the 
spine  is  limited.  Tlie.se  deposits  are  analogous  to  Hcber- 
deu's  nodes  in  the  terminal  phalanges  of  the  lingers. 

5.  Rheumatoid  arthritis  seldom  attacks  the  spine,  but 
when  it  does  it  causes  an  atrophy  of  the  intervertebral 
discs,  as  a  result  of  which  the  spine  manifests  a  long 
sweeping  curve,  which  cannot  usually  be  corrected  with- 
out pain  and  spasm.  Other  joints  invariably  manifest 
the  characteristic  lesions.  It  is  a  disease  of  young  adult 
life,  and,  so  far  as  it  involves  the  spine,  is  apparently 
more  common  in  men. 

6.  Osteitis  deformans,  or  Paget's  disease  of  bone,  is  a 
disease  of  late  adult  life,  occurring  in  men  usually  and 
resulting  in  an  antero-posterior  tlexion  of  the  whole 
spinal  column  together  with  considerable  thickening  and 
bowing  of  the  long  bones.  The  column  becomes  usually 
completely  ankylosed.  The  kyphosis  shows  itself  in 
these  case's  in  the  form  of  a  long  sweeping  curve. 

7.  Osteomalacia,  most  often  seen  in  women  in  adult  life 
and  during  the  parturient  state,  causes  occasionally  a 
kyphosis.  As  a  result  of  the  slow  softening  which  takes 
place  in  the  bony  structures  of  the  spinal  column  in  this 
disease  the  latter  gradually  assumes  a  moderately  pro- 
nounced degree  of  curvature — one  quite  different  from 
the  sharp  bend  that  follows  the  inflammatory  type  of 
bone  disease.  At  the  same  time  evidences  of  the  same 
morbid  process  will  be  observed  in  other  bones  of  the 
body. 

8.  By  far  the  greater  number  of  antero-posterior  curves 
in  the  spine  are  caused  by  tuberculosis  (Pott's  disease). 
In  these  cases  the  spine  becomes  sharply  bent,  during  the 
active  stage  of  the  disease,  at  some  one  point,  owing  to 
the  fact  that  at  this  time  only  one  or  two  vertebi-it  are 
involved.  The  disease  is  most  common  in  childhood, 
and  is  about  equally  distributed  as  to  sex.  It  may  in- 
volve any  part  of  the  spinal  column,  but  is  most  com- 
mon in  the  dorsal,  somewhat  less  so  in  the  lumbar,  and 
least  common  in  the  cervical  region.  It  cannot  be  ob- 
literated by  hyperextension,  and  is  accompanied  by 
muscular  spasm  in  the  spinal  muscles  at  the  seat  of  the 
disease.  It  is  by  no  means  unconnnon  in  adults,  either 
as  an  acute  or  as  a  chronic  process,  as  late  as  middle  life. 
It  is  usually  slow  in  development. 

9.  Acute  osteomyelitis  attacks  the  spine  not  infre- 
quently. It  is  acute  in  onset  and  may  follow  some  sep- 
tic process  such  as  tonsillitis  or  other  infectious  disease. 
It  causes  some  kyphosis,  though  not  the  acute  bending 
of  the  spine  that  is  observed  in  Pott's  disease.  There  is 
much  pain,  chiefly  local  in  character,  and  considerable 
fever  is  present.  In  most  cases  suppuration  takes  place 
and  sequestra  are  formed.  The  whole  course  is  much 
shorter  than  in  Pott's  disease,  and  the  deformity  is  much 
less  and  is  due  more  to  muscle  spasm  than  to  destruction 
of  vertebral  substance. 

10.  Malignant  disease,  both  carcinoma  and  sarcoma,  is 
said  to  occur  primarily  in  bone,  but  is  much  more  com- 
monly secondary  to  malignancy  elsewhere — usually  the 
breast  or  the  intestine,  ''f  he  bend  in  the  spine  is  gener- 
ally of  small  size,  and  is  due  to  the  destruction  of  the 
bone  trabecuhe  by  the  cancerous  infiltration.  The  most 
striking  feature  is  the  great  pain  of  which  these  patients 
complain.  The  disease  develops  slowly  and  is  character- 
ized by  marked  cachexia,  and  the  peripheral  sensory  dis- 
turbances predominate  over  the  peripheral  motor  dis- 
turbances, the  reverse  of  the  condition  .seen  in  Pott's 
disease.  Malignant  disease  occurs  in  adults  and  rather 
more  freciucntly  in  women  than  in  men. 

Sarcomatous  kyphoses  may  be  both  primary  or  second- 
ary, the  latter  usually  following  sarcoma  in  the  liver. 
They  occur  in  childhood  most  commonly,  and  are  more 
rapid  in  development  than  those  due  to  carcinoma. 


11.  Occasional!}-  the  muscular  dystrophies,  by  causing 
a  sharply  limited  muscular  atrophy,  give  rise  to  an  ap- 
parent kyphosis  where  the  atrophy  of  the  spinal  muscles 
stops  and  the  normal  muscle  commences.  'This  ought  to 
cause  no  <liflieulty  in  diagnosis,  as  the  atrophy  which 
could  possibly  cause  any  such  confusion  is  usually  con- 
fined to  the  .scapular  group  of  muscles  and  the  spinal 
mu.scles  in  the  inmiediate  vicinity,  and  the  atrophy  and 
loss  of  power  in  the  .scapular  groups  would  show  clearly 
the  diagnosis,  aside  from  the  absence  of  other  spinal 
symptoms. 

12.  In  this  same  category  we  have  infantile  iiaralj'sis, 
involving  the  trunk  muscles  and  causing  a  long  sweeping 
curve  in  the  spine  with  prominence  of  .several  spinous 
processes.  The  patients  are  unable  to  sit  erect,  and,  be- 
sides the  history  of  infantile  paralysis  and  the  usual 
presence  of  paralysis  elsewhere — ejj.,  in  the  extremities, 
the  muscles  being  Haceid, — there  is  abnormal  mobility  in 
the  spinal  column  in  all  directions,  with  entire  absence  of 
muscle  spasm. 

13.  Certain  functional  conditions  in  the  region  of  the 
spine  may  also  cause  a  kyphosis.  The}'  are  associated, 
as  a  rule,  with  the  neurasthenic  state,  but  sometimes 
they  are  simply  the  result  of  the  loss  of  muscular  tone  in 
rapidly  growing  children,  particularly  girls,  or  in  pa- 
tients who  are  convalescing  from  pregnancy  or  from 
some  acute  disease.  Finally,  they  are  also  observed  in 
the  blind  as  a  result  of  an  habitually  faulty  posture. 
The  curve  observed  in  such  cases  is  of  the  long,  sweep- 
ing character,  and  may  easily  be  corrected  by  suitable 
manipulations.  It  is  not  accompanied  by  spasm,  but  in 
the  neurasthenic  it  is  frequently  associated  with  hyper- 
iBsthesia  along  the  spinous  processes. 

Under  this  functional  head  should  be  included  the  hys- 
terical curvatures. 

14.  Syphilis.  The  tertiary  manifestations  of  this  dis- 
ease are  occasionally  seen  to  cause  an  antero-posterior 
curvature  of  the  spine.  The  character  of  the  bend  in  the 
spine  and  the  symptoms  which  occur  difter  but  little,  if 
at  all,  from  those  seen  in  Pott's  disease,  and  the  history 
must  be  chiefly  relied  upon  for  establishing  the  diagno- 
sis. These  cases  will  respond  to  autisyphilitic  treatment, 
and  they  are  less  apt  to  be  accompanied  by  a  cold 
abscess. 

15.  Typhoidal,  Gonococcal,  and  Post-Scarlatinal 
Kyphosis.  In  the  kyphoses  which  are  due  to  these  dis- 
eases the  absence  of  any  protrusion  along  the  course  of 
the  spine  or  of  any  suggestive  symptoms,  prior  to  the 
onset  of  the  acute  disease,  mu.st  first  of  all  be  established. 
The  deformity  in  these  cases  develops  much  more  rapidly 
than  it  does  in  other  forms  of  the  disease;  furthermore, 
the  first  evidences  of  the  change  are  usually  observed 
during  the  acute  stage  or  at  least  early  in  that  of  con- 
valescence. The  entire  course  of  the  disease  is  of  much 
shorter  duration  than  it  is  in  any  of  the  other  forms  of 
kyphosis.  The  results  obtainable  from  treatment  are 
also  apt  to  be  better. 

16.  Jlollities  O.ssium,  Hydatids,  Actinomycosis,  and 
Aneurisms. 

A  very  rare  cause  for  kyphosis  is  the  process  of  bone 
softening  known  as  mollifies  ossium.  This  occurs  more 
commonly  in  children  than  in  adults,  and  the  spinal  col- 
umn is  just  as  liable  to  be  affected  as  are  any  other  parts 
of  the  bony  framework.  The  fact  that  the  softening 
rarely  if  ever  affects  any  one  part  of  this  framework 
alone  should  aid  one  materially  in  making  the  differen- 
tial diagnosis. 

The  presence  of  hydatids,  forming  cysts  in  the  verte- 
bral bodies,  is  extremely  rare,  but  has  occurred.  A  cor- 
rect diagnosis  can  of  course  be  made  only  after  the 
discovery  of  the  booklets  in  the  contents  of  the  opened 
cyst. 

Of  about  equal  rarity  is  the  occurrence  of  actinomyco- 
sis as  aeau.se  for  kyphosis;  this  also  could  be  demon- 
strated as  the  cause  only  by  finding  the  fungus  in  auy 
pus  coming  from  the  spine  of  a  patient  thus  affected. 

The  pressure  made  by  an  adjoining  aneurism  may 
cause  erosion  of  one  of  the  vertebral  bodies  and  thus  lead 
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to  a  kyphosis  having  an  antero  posterior  curve.  Tlie 
pain,  while  this  process  is  going  on-,  is  very  severe.  Such 
cases  occur  almost  always  in  middle  adult  life,  and  care- 
ful examination  at  repeated  and  short  intervals  maj- clear 
the  diagnosis. 

The  foregoing,  in  brief,  are  the  principal  causes  for 
kyphosis. 

The  iiatiu'c  of  the  process  that  gives  rise  to  a  bony 
kyphosis  must  be  determined  through  a  consideration  of 
{(i)  the  historv,  (i)  the  duration,  (c)  the  onset,  (rf)  the 
presence  or  absence  of  muscular  spasm,  or  of  bony  ank_y- 
losis,  (<)  the  presence,  either  inuiiediate  or  remote,  of  dis- 
eases elsewhere  in  the  body  which,  if  present  in  the 
spine,  would  cause  a  k^'phosis,  and  lastly  (/)  the  pres- 
ence or  absence  of  paralytic  conditions  in  the  spinal 
muscles.  CJuirks  F.  Painter. 

LABIAT/E. — (  The  Mint  Family.)  A  very  large  family 
of  more  than  one-hundred  and  fifty  genera  and  about  three 
thousand  sjiecies,  growing  in  almost  all  parts  of  the 
■world.  The  constituents  and  propertiesofthe.se  plants  are 
so  uniform,  and  so  important,  that  their  recognition  is 
highly  desirable.  They  have  squai'e  stems,  opposite,  al- 
most always  aromatic,  but  not  punctate  leaves,  the  corolla 
usually,  and  the  cal3-x  frequently,  bilabiate,  the  stamens 
two,  or  four,  and  didj'namous,  the  ovarj-  two-carpelled 
and  matviring  in  the  form  of  four  one-seeded  nutlets.  The 
last  cliaracter  distinguishes  tliem  from  the  closely 
related  SciDiihulariacea'.  which  are  frequently  poisonous, 
while  the  Labiata'  never  are.  These  plants  are  often 
exceedingly  show}'.  Their  only  other  value  resides  in 
their  almost  invariably  aromatic  properties,  due  to  the 
presence  in  them  of  volatile  oils.  The  mints,  lavender, 
rosemary,  pennyroyals,  thyme,  and  various  otheis  of 
the  class  are  treated  in  this  work  in  their  proper  order. 
A  host  of  others,  some  treated  in  the  jirevious  edition 
of  this  work,  might  be  enumerated.  Some  of  those 
more  conmionly  used  are  the  sweet  marjoram  {Origanum 
Majoraita  L.),  summer  savor_y  {Satiireja  liortennis  L.), 
dittany  (Cii nila  Mariana  L.),  hyssop (Ilj/ssapi/s  officinialis 
L.),  Ajuga,  Cedronella,  various  species  of  ^f^)nan1(l, 
Knellia  (Pgrnanthi'miim),  Calainintlin,  and  Ortltuxiplion. 
Others  contain  a  bitter  substance  also,  and  are  used 
as  aromatic  bitters.  Representatives  of  this  class, 
treatiil  in  this  work,  are  liorehound  and  sage.  Those 
of  minor  importance,  of  the  same  class,  deserving 
of  mention,  are  wild  origanum  (0.  mlgare  L.),  glechoma 
or  gronnil  ivy  ((tlc-liuma  hederaceajj.),  germander  (TV w- 
criinn  CliavKudrys  L.  and  various  other  species  of  Teu- 
criiim),  motherwort  {Lennnrus  Cardiaca  L.  and  other 
species  of  Leoniirvs),  many  species  of  Mesosp/iwrtini  (Ilyp- 
tis)  and  Ociininn,  and  several  of  Lamiurn.  heal-all  or 
PniniUa  (Briinella),  Lycopiis,  or  bitter  bugle  and  Seiitd- 
laria  or  skull-cap.  Occasionally  these  plants,  as  in  the 
case  of  salvia,  combine  a  considerable  amount  of  tannin 
■with  their  volatile  oil  and  amaroid,  and  have  distinctly 
astringent  pro]iertics.  Ilcnry  II.  Riisby 

LABOR,  NORMAL,  MANAGEMENT  OF.— The  ability 
properlj-  to  manage  a  normal  ca.se  of  labor  is  one  of  the 
most  essential  features  in  the  armamentarium  of  the 
practising  physician,  and  occasions  for  showing  this  abil- 
ity will  confront  every  medical  man  before  he  has  been 
long  in  the  tield.  To  the  student  or  young  practitioner 
in  attendance  upon  his  first  case  of  labor  there  is  much 
that  is  embarrassing  and  calculated  to  disturb  his  equa- 
nimity. The  intimate  relation  in  which  he  is  thrown  in 
contact  with  the  patient,  the  necessity  for  making  exam- 
inations that  are  revolting  to  every  woman,  his  painful 
consciousness  of  his  own  lack  of  experience,  and  the  fact 
that  there  are  present  liystanders  who  possess  the  ver}' 
thing  that  he  lacks,  namely,  jiractical  experience,  all  con- 
spire to  make  his  position  an  embarrassing  one.  Some 
consolation  may  be  found  in  remembering  that  labor  is 
a  physiological  process,  which,  if  left  absolutely  alone, 
■will  result  in  a  large  percentage  of  the  women  being 
safely  delivered.  And  unless  certain  definite  indications 
manifest  themselves,  an  attitude  of  watchful  inaction  is 


better  than  one  of  meddlesome  interference.  On  the 
other  hand,  it  must  be  borne  in  mind  that,  although  a 
lihysiokigical  jirocess,  there  are  man.y  emergencies  w  hich 
may  arise,  in  the  course  of  a  seemingly  normal  labor,  the 
proper  recognition  anil  treatment  of  which  will  either 
save  the  life  of  the  child  or  mother,  or  forestall  years  of 
chronic  invalidism  on  the  part  of  the  latter. 

The  most  important  complication  arising  from  the  im- 
proper management  of  a  case  of  labor  is  infection,  and  it 
ma}-  be  .said  here  that  the  principal  directions  given  as 
to  the  method  of  conducting  a  case  will  be  for  the  pur- 
pose of  avoiding  this  unfortunate  icsult.  Before  the 
time  of  Listerism  the  mortality  of  childbed  was  from  two 
to  ten  per  cent.,  and  in  certain  epidemics  very  much 
higher  (.Jewett,  "American  Text-book  of  Obsteti^ics," 
first  edition).  In  some  of  the  lying  in  hospitals  in  tho.se 
days  the  mortality  was  frightful,  and  according  to  Wil- 
liams ("Practice  of  Obstetrics  by  American  Authors," 
Jewett,  sccimd  edition)  the  frightfid  mortality  occurring 
in  such  institutions  altracted  the  attention  of  the  ]iublic 
at  large,  and  steps  were  being  instituted  to  abolish  them 
as  a  menace  to  public  health.  In  1880,  when  Pasteur 
(Bull,  (le  I'Acad.  de  Med.,  1879)  discovered  that  strepto- 
cocci were  present  in  large  numbers  in  the  bodies  of  wo- 
men who  had  succumbed  to  puer])eral  fever,  observers 
began  to  realize  that  this  disease  was  analogous  to  a  sur- 
gical infection  anil,  in  a  great  measure,  preventable. 

In  no  branch  of  medicine  have  the  results  of  antiseptic 
surgery  lieen  so  markedly  shown  as  in  obstetrics,  and  the 
mortality  which  before  1880.  as  has  been  said,  was  from 
two  to  ten  per  cent.,  at  once  dropped,  so  that  at  present 
a  septic  death  in  a  well -organized  lying-in  hospital  is  an 
exception,  and  various  authors  have  cited  statistics  Ijased 
on  many  thousand  cases  in  which  the  septic  mortality 
was  onl}'  0.2.5  per  cent.  A  graphic  example  of  this  kind 
came  to  the  notice  of  the  writer  only  a  short  time  ago. 
while  looking  over  the  records  of  the  Marj'land  Lying-in 
Asylum  in  Baltimore.  Of  100  cases  that  were  delivered 
in  1879,  42  of  them  had  a  temperature  above  102'  F.  during 
the  puerperium;  while  in  the  past  three  years,  1899, 
1900,  and  1901,  there  has  been  only  1  septic  death  in  about 
400  cases. 

Although  the  large  clinics  have  profited  by  the  advent 
of  antiseptic  surgery,  the  same  cannot  be  said  of  the  re- 
sults of  the  general  man.  This  is  unfortiuiate,  but  it  is 
nevertheless  true,  and  can  be  explained  by  the  simple 
statement  that  the  average  practitioner  in  medicine  either 
does  not  know  how  to,  or  will  not,  practise  an  aseptic 
technique.  The  truth  of  the  statement  just  made  is  evi- 
denced by  an  article  which  was  pidjlished  a  few  years  ago 
b}'  Reynolds,  of  Boston  {Bimton  Med.  and  tyiirg.  Juurnal, 
cxxxi.),  who  in  1893  attempted  to  write  an  article  upon 
the  jirevalence  of  puerperal  fever  in  that  city.  On  look- 
ing over  the  recorils  furnished  by  the  health  office  he 
found,  if  such  records  were  diagnostic-ally  correct,  that 
in  his  own  practice  he  had  seen  more  than  one-fourth  of 
all  cases  of  puerperal  fever  that  occurred  in  Boston  in 
thatj-ear;  a  thing  obviously  ridiculous,  but  probably  due 
to  the  fact  that  the  laity,  knowing  the  nature  of  puei'pe- 
ral  infection,  were  wout  to  put  the  blame  on  the  physician 
in  charge,  who  to  avoid  this  reproacli  reported  such  cases 
as  typhoid  fever,  pneumonia,  and  such  like.  Bacon 
(American  Gynavol.  and  Ob.itetrical  Jniirnal,  1896),  in  an 
article  tjased  upon  the  health  records  of  Chicago,  says 
that  puerperal  infection  still  played  a  very  prominent 
part  in  the  death  list,  and,  according  to  BoxaWiT/ie  Lan- 
cet, 1893),  the  lessened  mortality  of'"childbirth  since  1880 
is  not  so  much  due  to  the  lack  of  inierperal  infection  as 
to  better  and  prompter  apjilication  of  ojierative  proce- 
dures, and  he  makes  the  statement  that  in  the  rank  and 
file  of  "the  profession  outside  of  lying-in  hospitals  the  re- 
sults are  as  bad  to-day  as  they  were  twenty  or  even  fortj-- 
five  years  ago.  Garrigues  ("American  Text-book  of  Ob- 
stetrics," first  edition)^  makes  the  following  statement: 
"  The  hospital  is  now  the  safe  place  for  a  woman  to  be 
delivered  in;  it  is  in  private  dwellings  that  danger  lurks. 
The  poorest,  the  dirtiest,  the  most  dissolute  women  are 
safely  confined  in  a  hospital;  the  richest,  the  youngest, 


379 


Labor. 
Labor, 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


the  pui-cst,  and  the  Icivcliest  sometimes  succumb  In  giv- 
ing liirtli  to  a  cliild  in  tlu^ir  own  homes." 

Sucli  being  tlie  case,  it  tlieii  liecomes  more  than  the 
duty  of  every  medical  man  to  practise  to  the  best  of  his 
ability  an  aseptic  technique  in  the  management  of  labor 
cases."  In  jirivate  practice  this  is  sometimes  not  an  easy 
matter.  While  in  the  hospital,  the  resident  physician  sees 
no  septic  cases,  everything  that  comes  in  contact  with 
the  parturient  undergoes  a'rigid  sterilization,  anil  at  the 
time  of  the  labor  there  is  no  lack  of  assistants  to  maintain 
the  aseptic  tcchni(|ue.  on  tlieotherh,-nul,  the  patient  deliv- 
ered at  her  home  is  in  the  hands  of  a  general  practitioner 
who  may  have  in  the  next  house  a  case  of  erysipelas, 
sterilization  is  ditflcult,  and  at  the  time  of  the  labor  he 
has  no  assistance  save  that  which  is  rendered  by  a  very 
inefficient  nur.se.  Again,  in  private  practice  the  obstetri- 
cian may  be  led,  by'liis  sympathies  for  the  patient  and 
by  requests  of  men'ibers  of  her  family,  to  do  something 
contrary  to  his  better  judgment. 

So  much  for  the  general  juinciples  which  govern  the 
management  of  labor.  In  w  hat  is  to  follow,  little  will 
be  said  as  to  the  management  of  labor  in  hospitals,  as  in 
many  of  these  institutions  the  technique  is  beyond  re- 
proach, but  we  will  turn  our  attention  to  the  manage- 
ment of  labor  in  private  practice,  for  here,  unfortunately, 
there  is  room  for  vast  improvement.  We  will  consider 
the  subject  under  two  heads,  namely :  The  Care  of  the 
Patient  liefore  Labor,  and  The  Actual  Management  of 
the  Labor. 

The  C.vhk  of  this  P.\tient  bb:fore  L.\bor. — (a)  The 
OliHtitfifid  JliKtcry. — When  a  patient  engages  a  physician 
to  look  after  her  in  an  expected  confinement  he  should 
take  a  complete  history  of  the  case.  Many  physicians 
have  specially  printed  blanks  for  this  p\irpose,  among 
whom  may  be  mentioned  Avers  and  Edgar,  of  New  York, 
Hirst,  of  Philailcl]ihia,  and  Williams,  of  Baltimore. 
While  such  a  method  of  keeping  records  is  simple  and 
easy  it  is  not  absolutely  essential,  and  an}'  history  care-, 
fully  preserved  will  be  not  only  of  the  greatest  help  at 
the  time  of  the  labor,  but  also  valuable  legal  evidence  if 
any  occasion  for  it  should  arise.  The  form  of  the  history 
is  not  important,  but  it  should  be  recorded  so  as  to  eon- 
tain  the  following  data:  name,  age,  race,  and  condition 
of  patient;  nian'tnl  hisiury :  how  long  married,  if  the 
present  is  her  first  or  second  marriage ;  the  niuiiber  of 
miscarriages,  length  of  time  in  bed  after  each;  important 
sequela',  if  any;  previous  labors,  whether  normal  or  ab- 
normal, and  if  abnormal,  how  delivered  and  why;  condi- 
tion of  the  children  at  birth  and  at  present.  Important 
information  may  often  be  obtained  by  the  thorough  in- 
vestigation of  a  previous  ditlicult  labor.  Mciixtrunl  Ida- 
lory :  age  of  first  menstruation,  frecjucncy,  duration,  and 
amount  of  pain  and  discomfort,  date  of  last  menstruation, 
from  which  can  be  deduced  with  reasonable  accuracy  the 
date  of  expected  confinement.  Fdiiiilyliisttiry :  here  any 
possible  hereditary  tendency  is  investigated.  Persom'd 
history  :  this  should  contain  a  complete  medical  summary 
of  the  ailments  from  which  the  individual  under  consid- 
eration may  have  sulTereil  witli  special  reference  to  dis- 
eases that  result  in  heart  or  kidney  lesions,  for  example 
acute  rheumatism  and  scarlet  fever,  together  with  those 
diseases  of  the  bony  skeleton  which  result  in  the  produc- 
tion of  deformities  of  the  pelvis,  namely,  rachitis,  osteo- 
malacia, coxalgia,  spinal  curvature,  etc".  History  of  the 
present  jireyndncy :  supposed  date  of  conception,  amount 
of  nau.sea  in  the  early  months,  date  of  first  perception  of 
fcetal  movements,  symptoms  attributable  to  renal  insuffi- 
ciency, such  as  headache,  disturbance  of  visifiu,  u'dema, 
epigastric  pain,  and  finally  any  other  symptoms  of  im- 
jiortanee  that  the  |)atient  may  suggest. 

If  such  a  history  be  taken  in  every  case  the  obstetrician 
will  find  himself  in  possession  of  information  which  will 
later  be  of  great  value  to  him.  The  mistake  is  often 
ma<le  in  considering  labor  jiurely  a  local  process,  and  the 
operator  is  thunderstruck  to  find  a  pre-existing  heart  or 
kidney  lesion  of  wliich  he  had  no  suspicion  causing  seri- 
ous trouble.  Tlie  histoi'y  should  be  taken  as  soon  as 
practicable  after  the  physician  lias  been  engaged,  and  the 
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])atient  should  be  seen  at  regular  intervals  from  then  un- 
til the  time  of  labor.  If  the  history  indicate  no  abnor- 
mality, a  physical  examination  is  not  necessary  until 
shortly  before  the  date  of  expected  confinement,  but,-  if 
such  be  not  the  case,  any  suspecte  dabnormality  shoidd 
at  once  be  investigated. 

(6)  Urinalysis. — The  importance  of  regular  systematic 
examinations  of  the  urine  in  a  pregnant  woman  cannot  be 
overestimated,  for  it  is  by  this  means  only  that  we  have 
a  warning  of  one  of  the  most  frightful  complications  of 
late  pregnane}'  and  labor,  namely,  eclampsia.  It  is  the 
liabit  of  the  author  to  examine  the  urine  of  every  patient 
in  his  care  at  least  once  a  month  in  the  early  mouths  of 
pregnancy,  and  every  two  weeks  from  the  sixth  month 
on.  If  symptoms  suggestive  of  renal  insufficiency  occur 
at  any  time  except  those  above  mentioned,  the  urine  is  of 
course  at  once  examined,  and  in  this  way  an  albuminuria 
can  be  detected  shortly  after  its  onset.  The  routine  of 
urinary  analysis  should  be  as  follows;  general  appear- 
ance, color,  and  odor;  reaction  and  sediment;  specific 
gravity;  albumin  present  or  absent,  if  present,  in  what 
cpiantity  (Esbacli's  picric-acid  test) ;  sugar,  present  or  ab- 
sent;  microscopic  examination  with  special  reference  to 
the  presence  or  absence  of  tube  casts. 

The  significance  of  albuminuria  in  a  pregnant  woman 
is  of  importance  only  to  direct  our  attention  to  other 
more  .grave  symptoms.  It  is  a  very  conmion  oceiirreuce 
in  a  pregnant  woman,  according  to  Williams  of  the  Johns 
Hopkins  Medical  School  (personal  communication);  albu- 
minuria occurs  in  .50  per  cent,  of  1,000  cases,  allnnnin 
and  casts  in  7.3  per  cent.  In  200  ca.ses  delivered  in 
the  last  year  in  the  JIaryland  Lying-in  Asylum,  38  had 
all)uminuria  and  3  albuminuria  and  casts.  The  difference 
between  these  two  series  of  figures  is  probably  due  to  the 
fact  that  the  specimens  of  Williams  were  all  voided,  and 
the  faintest  trace  of  albuminuria  was  noted,  while  in  those 
of  the  Marjdand  Lying-in  Asylum  only  catheterized  speci- 
mens were  used,  and  a  very  faint  cloud  on  boiling  was  not 
noted.  It  is  usually  considered  that  a  trace  of  albumin 
without  casts  is  of  little  significance,  and  in  such  cases,  if 
the  urine  be  examined  again  in  a  few  days,  the  albumi- 
nuria will  be  found  to  have  disapjieared.  If,  however,  it 
is  in  larger  amount  and  associated  with  casts,  one  should 
at  once  investigate  the  nitrogenous  elimination  of  the  pa- 
tient as  indicated  liy  the  amount  of  urea.  The  best 
method  of  doing  this  is  by  the  ureometer  of  Doremus,  in 
which  1  c.c.  of  urine  is  introduced  into  a  fermentation 
tube  containing  a  standard  solution  of  hypobi'omite 
of  soda,  and  the  resulting  nitrogen  read  in  the  gradua- 
tions of  the  tidje.  It  is  essential  in  this  test  that  one 
should  know  in  cubic  centimetres  exactly  how  much 
yirineis  being  passed  in  twenty-four  hours,  and  to  do  this 
a  cubic-centimetre  graduate  may  be  left  at  the  patient's 
house  with  directions  that  she  measure  all  urine  passed 
and  send  a  mixed  specimen  to  the  doctor  in  the  morning. 
If  the  amount  of  the  urea  per  diem  is  found  considerably 
below  normal,  23  gm.,  she  should  at  once  be  put  on  a 
milk  diet  ami  eliminative  treatment,  and  a  daily  examina- 
tion of  tlie  urine  should  be  made.  It  is  by  this  method 
only  that  we  have  a  criterion  as  to  the  proper  treatment 
and  the  condition  of  the  patient  in  cases  of  suspected 
eclampsia ;  any  increase  in  the  urea  indicating  an  im- 
provement and  any  decrease  the  opjjosite. 

(e)  The  Preliiniiiitry  Exaininatioit. — This  examination 
should  be  made  in  a  case  in  which  abnormality  is  not 
suspected  about  four  weeks  before  the  expected  delivery. 
If,  liowever,  thei-e  is  any  reason  to  suspect  the  existence 
of  any  ]H'lvie  di-fi>rmit\',  an  examination  had  best  be  made 
not  later  than  during  the  seventh  month.  lu  this  latter  in- 
stance, of  course,  it  will  have  to  be  repeated  later  in  the 
pregnancy.  When  the  obstetric  history  was  spoken  of.  at- 
tention was  called  to  the  fact  that  a  general  history  was  of 
the  greatest  imiiortance.  The  same  may  be  said  of  the 
examination,  and  the  operator  nuist  not  simply  turn  his 
attention  to  the  genital  organs,  hut  make  a  critical  study 
of  the  entire  patient.  It  is  alwa}-s  best  to  have  a  regular 
routine  for  such  an  examination,  and  the  following  is 
suggested:  heart  and   lungs,   breasts,  general  develop- 
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nient  of  bony  skeleton,  abdomcu,  pelvimetry,  and  the 
vaginal  examination. 

Ileurt  and  Lungs.  Little  need  be  said  in  this  eonnoc- 
tion,  as  any  one  familiar  with  ordinary  chest  diagnosis 
will  be  thoroughly  able  to  conduct  the  examination.  As 
regards  the  heart,  if  a  murmur  be  noted  that  is  thor- 
oughly compensated,  in  the  great  majoiity  of  tlie  cases  a 
good  prognosis  may  be  given.  E.xceptiou  must  be  taken, 
however,  to  mitral  steuo.sis,  as  this  is  the  lesion  most 
likel}'  to  give  fatal  results.  It  has  been  erroneously  sup- 
posed that  pregnancy  affords  an  immunity  to  pulmo- 
nary tuberculosis.  This  is  due  to  the  fact  that  tuberculous 
patients  invariably  do  well  during  pregnancy.  If,  how- 
ever, tuberculous  disease  of  the  lungs  be  found,  tlie  case 
should  be  watched  with  the  utmost  care,  as  it  is  not  an 
uncommon  occurrence  for  the  disease  to  take  on  a  much 
more  acute  form  after  the  pregnancy  is  over.  Lusk, 
qU( itiug  Spiegelberg  (••  Lehrbuch  der  Geburtshilfe  "),  says 
it  often  happens  tTiat  women  with  inherited  tendencies 
to  phthisis  may  escape  during  their  first  pregnancy  only 
to  become  its  victims  in  a  later  one,  and  out  of  twenty- 
seven  cases  of  phthisis  collected  by  Grisolle  (Arcli.  gen. 
de  ini'd..  vol.  .xiii.,  cited  by  Playfair)  the  entire  duration 
of  the  disease  averaged  only  nine  and  a  half  mouths. 

T/ir  Bniist.s.  The  breasts  will  be  found  to  present  the 
pigmentary  changes  characteristic  of  pregnancy,  and 
uoU'  sliould  be  made  of  the  condition  of  the  nipples.  It 
is  frequently  possible  by  proper  treatment  of  the  nipples 
instituted  at  this  time  to  make  a  mother  able  to  n\irse  the 
child  who  otherwise  could  not.  In  addition  to  this,  the 
presence  or  absence  of  colostrum  should  be  noted,  as  also 
the  size  and  consistency  of  the  gland,  together  with  any 
abnormality. 

Since  Williams  ("  Obstetrics,"  vol.  i.,  Nos.  5  and  6)  has 
shown  that  contracted  pelves  occur  in  13.1  percent,  of 
all  American  women,  one  of  the  most  important  steps  in 
the  examination  of  a  pregnant  woman  is  the  inspection  of 
the  bony  s/cehion  in  order  to  ascertain  the  possible  exist- 
ence of  a  deformed  pelvis.  Of  particular  importance  is 
this  when  we  are  dealing  with  the  negro  race,  for  in  this 
class  of  patients  Williams  has  shown  that  contracted 
pelves  occur  in  19.88  per  cent.  Points  to  be  ascertained 
are  the  presence  of  signs  characteristic  of  rachitis,  such 
as  the  peculiar  development  of  the  cranial  bones,  the 
rachitic  rosary,  the  "sabre-shaped"  tiliia.  Again,  any 
curvature  of  the  spine  should  be  noted,  the  most  import- 
ant being  a  kyphosis ;  and  finally,  search  should  be  made 
for  ankylosis  of  one  or  both  hips,  or  for  inequality  in  the 
length  of  the  legs  from  any  cause.  It  is  frequently  of 
great  assistance  in  this  connection  to  view  the  patient 
in  the  erect  posture,  for  by  this  means  a  lateral  asymmetry 
of  the  body  is  best  .seen. 

Abdominal  Exdmination.  The  abdominal  examination 
is  the  most  important  of  the  various  steps.  Note  should 
be  made  of  the  size  of  the  abdomen,  the  position,  consis- 
tency and  general  feel  of  the  uterine  tumor,  the  distance 
of  the  fundus  from  the  eusiform  cartilage,  and,  above  all, 
the  position  and  presentation  of  the  child.  The  ffetal 
heart,  uterine  and  fiaiic  souffle  together  with  movements 
of  the  child,  can  be  heard  on  auscultation  :  the  location  of 
the  former  giving  us  important  information  as  to  the 
position  and  presentation  of  thefoptus. 

The  diagnosis  of  jiosition  and  presentation  is  such  an 
important  subject  as  to  justifv  a  little  space  being  de- 
voted to  it  alone.  Tiie  examination  is  conducted  with 
the  patient  lying  on  her  back  on  a  hard  bed  or  examining 
table,  the  head  and  shoulders  slightly  elevated  and  the 
legs  slightly  Hexed  so  as  to  relax  the  abdominal  muscles. 
The  abdomen  should  be  bare,  or  covered  with  a  very  thin 
sheet.  The  best  results  are  obtained  if  the  operator  has 
a  regular  method  of  procedure,  and,  in  the  opinion  of  the 
authi>r,  by  far  the  best  is  that  devised  b}'  Leopold  and 
Credii  ("Die  geburtshiltliche  L'ntersuchung,"  Leip.sic, 
1892),  which  is  as  follows;  The  method  consists  of  four 
manneuvres;  in  the  first  three  the  operator  faces  the  pa- 
tient's head,  and  in  the  last  one  he  faces  her  feet.  (1) 
"With  both  hands  the  operator  palpates  the  fundus  uteri, 
and  by  this  manoeuvre  notes  height  of  fundus  and  char- 


acter of  foetal  parts  in  this  portion  of  the  uterus.  If  it 
be  breech,  he  is  dealing  with  a  presentation  of  the  head, 
and  if  it  be  head,  with  a  presentation  of  the  breech.  (2) 
Still  facing  his  patient's  head  he  palpates  with  both 
hands  the  sides  of  the  uterus  and  notes  the  hard,  resistant 
plane  of  the  back  on  the  one  side,  and  the  irregular  nodu- 
lation  of  the  small  parts  on  the  other,  according  to  the 
position  of  each:  the  presenting  point  is  on  the  right  or 
left  side  as  the  case  may  be,  and  is  directed  anteriorl_y, 
posteriorly,  or  transversely  according  as  the  back  and  the 
small  ]iarts  are  felt  with  unequal  oi'  equal  distinctness. 
(3)  Maintaining  the  same  relative  position  he  grips  with 
that  hand  which  is  nearest  to  the  patient  the  lower  uter- 
ine segment  between  his  thumb  and  lingers  and  notes  the 
character  of  the  part  of  the  foetus  at  the  pelvic  brim. 
He  can  also  tell  by  this  manoeuvre  whether  or  not  it  is 
engaged  in  the  pelvis.  (Note  tliat  thismanucevre  iscotu- 
plemftitarj'  to  tlie  first.)  (4)  Turning  .so  that  he  faces  his 
patient's  feet,  and  placing  a  hand  on  either  side  of  the 
lower  portion  of  the  uterus,  he  presses  the  finger  tips  as 
deeply  as  possible  into  the  ]ielvic  brim,  confirming  his 
opinion  as  to  the  nature  of  the  presenting  part.  If  it  be 
the  head,  he  follows  it  with  his  finger-tiiis  upwaid  and 
notes  on  which  side  of  the  body  of  the  mother  it  is  most 
prominent.  This  location  of  "cephalic  prominence  "  will 
tell  him  whether  the  head  is  flexed  or  extended;  if  flexed, 
the  cei)halic  prominence  is  on  the  side  of  the  small  parts, 
and  if  extended,  on  the  side  of  the  back. 

By  this  method  it  is  always  jjossible  to  make  a  diagno- 
sis of  the  presentation  and  position  of  the  child  in  the  last 
three  months  of  pregnancy.  It  is  far  superior  to  vaginal 
diagnosis,  for  this  is  not  possible  until  the  cervix  is  com- 
pletely dilated  and  the  head  well  in  the  pelvis.  The  ad- 
vantage of  the  knowledge  obtained  thereby  is  obvious. 
If  a  ]nalpre.sentatiou  be  tliagnosed,  means  can  be  insti- 
tuted during  the  latter  months  of  pregnancy  to  correct 
it,  or,  if  this  be  imjiossible,  the  physician  is  better  able  to 
cope  with  the  abnormality  when  the  patient  goes  into 
labor. 

Auscultation  of  the  foetal  heart  gives  valuable  infor- 
mation not  only  as  to  the  existence  of  pregnane}'  and  life 
of  the  child,  but  also  as  to  its  position  in  the  uterine  cav- 
ity. To  hear  it.  requires  a  certain  amount  of  practice, 
but  wheu  the  ability  to  do  so  is  once  achieved  its  value  is 
inestimable.  According  to  Palmer  ("Amer.  Text-book 
of  Obstetrics,"  first  edition)  it  was  first  heard  b)'  Mayer, 
of  Genoa,  in  1818,  and,  according  to  the  former,  it  cannot 
be  heard  earlier  than  the  fi  f  th  month.  In  the  opinion  of  the 
author,  however,  it  is  almost  impossible  to  do  so  before 
the  sixth.  In  oecipito-iliac  presentation  the  sountls  are 
transmitted  to  the  ear  of  the  examiner  through  the  back 
of  the  child  and  lie  below  the  tran.sverse  line  running 
through  the  umbilicus.  In  face  presentations,  as  the 
ventral  surface  of  the  child  is  in  apposition  with  the 
uterine  wall,  the  sounds  are  best  heard  at  the  point  whei'e 
the  thorax  comes  in  contact  with  the  uterus.  In  breech 
presentations  the  sounds  are  also  transmitted  to  the  back, 
init  here  the}-  lie  above  the  umbilical  line.  If  this  be  borne 
iu  mind,  the  diagnostic  value  of  this  procedure  is  evident. 

Peh'imeiry.  In  a  case  iu  which  the  existence  of  a  pel- 
vic deformity  is  not  suspected  it  is  only  necessary  to 
make  a  few  routine  measurements  of  the  pelvis.  That 
this  is  necessary,  however,  is  shown  by  the  fact  that  be- 
fore the  first  article  on  the  occurrence  of  pelvic  deformity 
in  thiscountry  was  ])ublished  by  Williams  iu  1896  (Bulle- 
tin of  the  Johns  Hopkins  Hospital,  August,  189(5),  Ameri- 
can obstetricians  were  of  the  opinion  that  pelvic  deformity 
among  American-born  women  was  of  greatest  rarity. 
Williams  contended,  however,  that  the  condition  was  only 
rare  because  it  was  not  systematically  sought  for  by  rou- 
tine pelvimetry,  and  in  the  first  hundred  cases  which 
formed  the  basis  of  this  paper  he  was  able  to  show  that  fif- 
teen women  had  pelves  the  measurements  of  which  fell 
below  the  normal  standard.  In  several  articles  that 
have  appeared  since  then  bv  Williams  and  the  author 
(Williams,  "Obstetrics,"  vol.  i.,  Nos.  5and6,  and  "Ameri- 
can Medicine,"  1901;  and  Dobbin,  American  Joiirnol  of 
Obstetrics,  vol.  xxxvi.,  1897)  the  premise  jiut   fortli  by 
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AVillianis  in  liis  first  paper  has  been  di'tinitely  proveil, 
and  llie  last  reiiort,  based  on  several  thousand  cases,  shows 
that  about  thirteen  jier  cent,  of  American  women  have 
contracted  pelves.  This  being  the  case,  the  necessity  for 
routine  pelvimetry  is  obvious. 

Tlie  measurements  taken  shoidd  be  the  distance  between 
the  iliac  spines,  the  distance  between  the  iliac  crests,  the 
distance  between  the  trochanters,  and  the  e-\terual  con- 
jugate or  Baudelocque's diameter,  and  they  should  meas- 
ure 2()  cm.,  39  cm.,  31  cm.,  and  19. .5-31  cm.  respectively 
(Hirst).  Of  course  these  m<>asuiements  are  subject  to  a 
certain  amount  of  variaticm.  but  the  figures  given  are 
those  for  a  woman  of  average  muscular  development. 
The  lirst  three  are  best  made'with  the  ]iritient  lying  on 
her  liack,  by  means  of  a  >hirlin's  pelvimeler.  The  instru- 
ment is  opened  and  its  limbs  are  hi-ld  between  the  finger 
and  the  thumb  of  either  hand.  Tlie  anatondcal  points 
mentioned  are  found  and  the  distances  lietween  them 
read  off  the  scale  of  the  instrument.  In  measuring  the 
interspinal  diameter  care  should  l)e  taken  to  ajiply  the 
points  of  the  instrument  to  the  outer  edge  of  the  bony 
spine.  The  Baudelocque  diameter  is  measured  with  the 
patient  lying  on  the  side,  one  limb  of  the  pelvimeter 
being  applied  to  the  most  prominent  portion  of  the  sym- 
physis pubis,  wliile  the  other  is  applied  to  the  depression 
below  the  spine  of  the  last  lumbar  vertebra.  In  a  sym- 
metrically developed  woman  these  measurements  are  all 
that  is  necessary,  but  if  the  history  of  examination  in- 
dicate the  e.xistence  of  one  of  the  rarer  or  asynunetrical 
forms  of  deformity  special  measurements  for  the  classes 
of  pelves  untler  consideratiou  should  be  taken  (see  article 
on  Pe/res,  Deformed). 

Vaginal  Examination.  In  the  latter  part  of  pregnancy, 
when  the  diagnosis  of  the  condition  by  alidominal  exami- 
nation offers  no  uncertaiuty,  vaginal  examination  is  not 
necessary  unless  indicated  by  the  probability  of  a  pelvic 
deformity.  The  indication  will  be  found  in  the  measure- 
ment of  the  Baudclocipie  dianu'ter.  \vhi<'h  .serves  to  indi- 
cate the  probability  or  improbability  of  pelvic  contrac- 
tion. Hirst  {loc.  at.)  says:  "An  external  conjugate  of  16 
cm.  or  under  means  certainly  an  antero-posteriorly  con- 
tracted pelvis;  between  16  and  19  cm.  tlie  pelvis  will  be 
contracted  in  more  than  half  the  cases;  between  19  and 
21..")  cm.  there  will  be  but  ten  per  cent,  contracted  pelves, 
and  above  31. .'5cm.  it  isalmost  certain  that  the  conjugate 
diameter  of  the  pelvic  iidet  is  not  contracted  at  all."  It 
is  thus  seen  that  when  this  measurement  is  aliove  19  cm. 
there  is  little  or  no  necessity  of  sid.ijecting  the  jiatient  to 
the  embarrassment  and  increased  risk  of  an  infection  of 
a  vaginal  examination. 

"When  the  examination  is  made,  with  the  single  excep- 
tion of  the  condition  of  the  cervix  uteri  and  engagement 
of  the  presenting  part,  there  is  little  of  importance  except 
a  thorongh  exploration  of  the  bony  ]ielvis.  The  exami- 
nation, when  made  in  the  last  month  of  inegnancy,  should 
be  done  with  the  strictest  anti.septie  precautions,  for  one 
can  never  tell  how  soon  labor  may  .set  in.  The  following 
points  should  be  noted :  condition  of  external  genitalia 
and  perineum,  size  of  the  vagina,  character  of  vaginal 
secretion,  position  and  conilition  of  cervix  uteri  and  pre- 
senting part.  15ony  pelvis;  Inclination  of  pubic  rami, 
wiilth  of  interpubic  angle  (this  should  normally  be  a 
right  angle  with  4.')  on  either  side  of  the  median  vertical) ; 
condition  of  the  ischial  tuberosities;  position  and  size  of 
ischial  spines,  which  can  be  felt  by  allowing  the  tip  of 
the  examiiung  finger  to  travel  from  the  anterior  surface 
of  the  sacrmn  laterally  along  the  sacro-sciatic  ligament 
tmfil  the  tip  of  the  spine  is  reached;  anterior  surface  of 
the  sacrum,  winch  should  normally  be  concave  from 
above  downwaiil,  and  concave  from  side  to  side;  it 
should  be  pali>ablc  in  the  normal  pelvis  only  in  its  lower 
third;  palpability  of  the  promontory  of  the  sacrum  and 
the  measurement  of  the  distance  from  this  point  to  the 
lower  margin  of  the  symphysis  jiubis.  This  is  theconju- 
gata  diagonalis  and  in  the  normal  pelvis  measures  from 
13..5  to  13  cm.  The  lueasurement  is  made  by  jdacing  the 
tip  of  the  nuddle  finger  on  the  promontory,  and,  with  the 
index  finger  of  the  other  hand,  the  point  where  the  lower 


margin  of  the  symphysis  impinges  on  the  hand  already  in 
the  vagina  is  marked,  and  the  measurement  made  by 
means  oi  the  pelvimeter  from  this  i)oint  to  the  tiji  of  the 
middle  finger.  The  final  ste])  in  the  examination  is  the 
examination  of  the  coccyx,  which  can  be  felt  between  the 
ti]!  of  the  first  finger  in  the  vagina  and  the  tliumb  upon 
tlie  perineum  behind  the  anus.  Its  size  and  mobility  can 
thus  be  tested. 

After  having  completed  the  examination  the  physician 
will  be  asked  by  the  patient  or  some  of  her  friends  for  a 
piredietion  as  to  the  probable  course  of  the  labor,  and  in 
giving  an  opinion  on  this  subject  he  must  not  forget 
that  obstetrics  is  the  branch  of  medicine  in  which  emer- 
genies  are  most  frei|Uent,  anil  that  a  case  with  normal  in- 
dications at  the  outset  may  present  grave  complications 
before  it  is  over.  If  certain  points  be  borne  in  mind  a 
fair  amount  of  accuracy  can  lie  obtained.  If  it  is  a  primi- 
para  that  is  uniler  consideration  the  factors  that  suggest 
a  normal  labor  are  her  age,  which  should  be  between 
twenty-one  and  twenty-six,  an  occipito-iliac  presenta- 
tion of  the  child,  a  normal  pelvis,  and  the  absence  of  an 
intercurrent  disease;  if  a  multipara,  to  these  factors  we 
must  add  a  normal  history  in  previous  confinements.  In 
the  presence  of  these  conditions  one  can  be  justified  in 
predicting  a  labor  free  from  grave  com]dicatious. 

(d)  Preparalions  far  Confinement. — The  preparations 
for  confinement  by  the  patient  will  vary  in  their  extent 
according  to  her  financial  ability.  If  she  is  in  moderate 
circumstances,  she  will  probably  expect  her  attending 
physician  to  supplj-  everything  that  is  needed  except 
baby-clothes.  If,  on  the  "other  hand,  she  is  in  better  cir- 
cumstances, she  will  not  object  to  having  in  the  house  at 
the  time  of  her  labor  whatever  her  physician  may  direct. 
If  the  doctor  is  going  to  carry  his  own  supply,  very  few 
directions  need  be  given  his  patients.  It  is  always  well, 
however,  to  impress  upon  her  mind  the  importance  of 
having  jileiity  of  hot  water,  and,  if  he  is  going  to  use  the 
permanganate  oxalic  method  of  cleaning  his  hands,  three 
orfourba.sins  willbe  necessary.  If,  on  thenlhrrhaud.  the 
patient  feels  that  she  wants  to  have  in  the  house  the  nec- 
essary drugs,  supplies,  and  so  forth,  the  physician  can 
give  her  a  list  of  such  articles  some  time  during  the  last 
month  of  her  ju'egnancy. 

The  autlii>r  has  found  it  very  convenient  to  have  the 
articles  in  question  put  up  in  a  compact  case  by  one  of 
the  local  druggists.  The  patient  is  then  simply  directed 
to  buy  a  "  confinement  outfit,"  which  contains  the  follow- 
ing articles:  two  pounds  absorbent  cotton:  one  pair  leg- 
gings; one  hand  brush;  two  cards  .safety  pins,  assorted; 
one-ounce  tube  vaseline;  four-ounce  jar  green  soap;  one 
liottle  blue  antiseptic  tablets,  S.  &  D. ;  one-half  pound 
boric  acid;  eight  ounces  alcohol ;  one-quarter  ounce  ergn- 
tole;  100  gm.  chloroform,  Squibb's;  eight  ounces  oxalic 
acid;  four  ounces  potassium  permanganate;  six  nurses' 
record  sheets. 

If  the  pregnancy  is  a  first  one  she  will  need  in  adilition 
to  the  above  the  following  list,  which  is  not  included  in 
the  first,  for  the  reason  that  women  who  have  had  more 
than  one  child  usually  have  these  articles  in  the  house. 

Additional  articles  should  be  on  hand  as  follows:  one 
piece  rubber  sheeting,  one  by  two  j'arils;  one  Eureka  bed 
pan;  three  small  agate  basins;  one  fountain  syringe,  two 
quarts;  twenty-five  yards  absorbent  gauze;  two  pounds 
absorbent  cotton;  two  cotton  bats. 

She  or  her  nurse  is  instructed  not  to  touch  the  drugs, 
but  to  make  with  the  gauze  and  cotton  a  number  of  vul- 
val and  bed  jiads.  the  former  being  about  nine  by  three 
inches,  of  which  she  should  have  several  dozen  wrapped 
in  packages  of  one  dozen  each  and  sterilized,  and  the 
latter  (the  beil  ]nid)  a  large  square  of  cotton  covered  by 
gauze,  say  three  by  four  feet,  upon  which  she  is  to  lie  in 
the  first  few  hours  following  deliveiy.  In  addition  to 
this,  she  is  to  sterilize  at  least  one-half  a  dozen  napkins  or 
towels  for  use  at  the  time  of  labor.  If  the  patient  or  a 
nurse  has  access  to  a  regular  steam  sterilizer,  the  dress- 
ings can  be  sterilized  in  this;  if  this  is  not  feasible,  how- 
ever, it  can  be  d<ine  by  wrapping  the  dressings  neatly 
in  towels,  and  baking  them  in  an  oven  until  the  outer 
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covering  becomes  scorclieil.  The  nurse  should  also  be 
instructed  to  have  two  pitchers  of  boiled  water  prepared 
and  covered  as  soon  as  labor  begins. 

Many  obstetricians  are  in  the  habit  of  giving  their 
patients  printed  instructions  during  pregnancy.  The 
following  have  been  of  use  to  the  author; 

Directions  for  Patients  during  Pregnancy. 

(a)  Take  as  much  outdoor  exercise  as  possible,  but  guard 

against  ovcrtiring  yourself. 

(b)  See  that  the  bowels  are  moved  daily. 

(r)  On  the  first  da}'  of  each  month  send  me  an  eight-ounce 
buttle  of  mixed  (night  and  morning)  urine ;  and  for 
the  two  months  preceding  the  expected  date  of 
confinement,  send  it  on  the  first  and  fifteenth  days 
of  the  month. 

(d)  Fnim  the  sixth  month  onward,  bathe  the  nipples 
night  and  morning  with  the  following  solution; 
four  ounces  (if  alcohol  and  water,  half  oiuice  borax. 

(f)  Six  weeks  before  the  expected  date  of  confinement 
buy  a  " Confinement  Outfit"  from  Hynson,  West- 
cott  it  Co. ,  Charles  and  Franklin  streets,  Baltimore. 
In  this  is  included  everything  which  will  be  needed 
by  the  nurse  and  myself  except  baby 's  clothes.  At 
the  same  time  procure  a  piece  of  rubber  sheeting 
one  by  two  yards,  a  bed  pan.  three  small  round 
agate  basins,  a  two-quart  fountain  syringe,  fifteen 
yai'ds  of  gauze  or  cheese  cloth  and  two  packages 
of  absorbent  cotton. 

(/)  Send  for  nurse  as  .soon  as  labor  pains  conmicnce.  and 
let  licr  use  her  judgment  in  sending  for  me,  unless 
some  emergency  arises. 

{g)  Notify  me  at  once  if  any  of  the  following  symptoms 
be  ol)scrvcd  at  anj-  time  during  pregnancy; 

1.  Scanty  lu'inc. 

2.  Persistent  headache. 

3.  Disturbance  of  vision. 

4.  Swelling  of  feet  or  face. 

5.  Loss  of  blood. 

6.  Persistent  constipation. 

7.  And  also  when  you  feel  that  anything  is  not  as  it 
should  be. 

(7i)  I  shall  call  to  see  j-ou  about  six  weeks  before  the  ex- 
pected date  of  confinement,  to  measure  j'our  pelvis 
and  give  you  an}'  desired  advice. 

(j)  Send  j'our  nurse  to  see  me  as  soon  after  she  is  engaged 
as  may  be  convenient. 

And  these  to  the  obstetrical  nurse. 


Directions  for  Obstetricai,  Nurse. 
Prepiinitioiis  before  Labor. 

(a)  "Confinement  Outfit,"  and  the  other  articles  called 
for  in  "Directions  fm-  Patients,"  which  include 
everything  you  or  I  shall  need  except  baby-clothes. 

(ft)  Prepare  a  sulficient  number  of  sterile  bed  and  vulval 
pads. 

(c)  A  week  before  the  expected  date  of  confinement  pre- 
pare  four  packages  for  me,  two  containing  six 
towels  or  diapers  each;  one  containing  a  sheet,  and 
another  containing  a  pound  of  cotton.  These 
dressings  should  be  pinned  on  towels  or  old  mus- 
lin, sterilized  by  baking  one-half  hour  in  an  oven, 
and  not  opened  by  any  one  except  myself. 

At  Time  of  Labor. 

(a)  As  soon  as  labor  ]iains  begin,  notif}'  me  by  telephone 
or  message,  state  in  the  message  exactly  the  state 
of  affairs  that  exists,  do  not  say  "come  at  once," 
unless  in  ease  of  emergency  ;  in  this  way,  if  it  is  not 
necessary  for  me  to  see  the  jiatient  at  once,  I  can 
make  my  plans  accordingly. 

(J)  At  commencement  of  labor  prejiarc  two  large  pitch- 
ers full  of  boiled  water,  covering  them  with  a  clean 
towel. 


((■)  When  labor  has  definitely  set  in,  give  the  patient  a 
warm  bath  and  a  soap  suds  enema. 

(d)  Make  up  the  bed  on  the  rig/it  side. 

(e)  Procure  a  piece  of  oilcloth  or  an  old  rug  to  protect  the 

carpet. 

{/')  Don't  gice  vnginal  douches  of  any  kind. 

{g)  Don't  cramine  patient  vaginally  under  any  rircnm- 
stanet.)!. 

(/«)  Prepare  the  patient  for  vaginal  examination  by  plac- 
ing her  upon  a  Kelly  lubber  pad.  and  then  wash 
the  genitalia  thoroughh'  with  soap  and  hot  water, 
using  cotton  pledgets  instead  of  a  wash  cloth. 
Wash  from  above  downwan]  (toward  the  anus). 
Cut  the  pubic  liairs  if  necessary,  then  bathe  the 
vulva  with  a  1  to  1. 011(1  bichloride  solution,  after- 
ward covering  it  with  a  folded  towel  soaked  in 
the  same  .solution. 

((')  Before  vaginal  examination  ju'epare  patient  so  that  I 
can  .see  what  I  am  doing  without  unnecessary 
exposure.  This  is  best  done  by  drawing  up  the 
gown  and  covering  the  legs  and  thighs  with  a  loose 
sheet.  When  the  birth  of  the  child  appears  immi- 
nent, roll  the  night  gown  up  above  the  patient's 
hips  and  pin  in  position,  then  put  on  the  obstetri- 
cal leggings. 

After  Labor. 

{a)  i\s  soon  as  labor  is  over,  cleanse  the  genitalia  with 
cotton  pledgets  antl  water,  and  then  bathe  with 
bichloride  solution,  after  which  apply  a  sterilized 
vulval  pad  and  place  the  patient  upon  a  sterilized 
lied  pad. 

(b)  Don't  use  an  abdominal  binder  imtil  after  the  tenth 
day,  unless  otherwise  directed. 

(f)  Change  vulval  pads  as  often  as  necessary,  washing 

the  genitalia  each  time  with  a  1  to  4,000  bichloride 

solution. 
The  Man'.\gement  of  Labor. — (a)  The  (Vmletn'e  Call 
shoidd  be  answered  at  once  no  matter  what  the  engage- 
ments or  obligations  of  the  ph3'sician  may  be.  If  at  tlie 
theatre  or  some  social  function  at  a  time  w  hen  a  case  of 
labor  is  expected  he  shoidd  always  leave  directions  how 
he  can  be  found,  and  should  respond  to  them  at  once. 
At  times  this  may  be  very  inconvenient,  but  nevertheless 
the  practice  should  be  followed  rigidly.  If  he  is  in  at- 
tendance upon  another  case  of  labor,  it  is  perfectly  per- 
missible for  him  to  leave  that  case  if  her  condition  be  not 
sucli  as  to  demand  his  actual  presence,  and  after  h;iving 
seen  the  second  case  he  can  return  to  the  first.  In  this 
waj'  it  is  easily  possible  to  manage  two  cases  at  the  same 
time,  but  there  should  always  be  a  substitute  within 
reach.  According  to  the  opinion  of  the  autlior,  the  pa- 
tient first  beginning  labor  has  the  right  of  priority,  and 
if  the  substitute  has  to  be  called,  he  should  be  sent  only 
to  the  second  case.  Others  believe,  and  it  is  iloubtful 
which  is  the  better  position  to  maintain,  that  the  duties 
of  the  obstetrician  are  with  the  woman  who  is  more  seri- 
ously ill,  and  the  substitute  should  be  left  with  the  easier 
case. 

(ft)  The  Obstetric  Armamentarium.  The  average  obstet- 
rical valise  which  is  sold  by  instrument  makeis  is  entirely 
too  small  to  carry  sufficient  material  for  I5i0])erl}'  manag- 
ing a  case  of  labor.  It  littlemattersas  to  the  shape  of  such 
a  receptacle,  so  long  as  it  is  large  enough.  Valises  have 
been  deviseil  by  Eclgar  of  New  York,  Williams  of  Balti- 
more, and  the  author,  wliicl'.  juesent  distinct  advantages 
over  the  little  hand  satcliel  that  has  been  so  long  in  use. 
The  valises  of  Edgar  and  the  author  are  practically  iden- 
tical in  their  general  plan  of  construction  which  is  as  fol- 
lows; Two  porcelain  trays,  one  deep  and  one  shallow,  are 
so  constructed  that  the  deep  one  fits  into  the  shallow. 
The  space  within  the  trays  is  used  for  packing  bottles, 
dressings,  and  instruments,  and  the  entire  nest  of  trays  is 
covered  by  a  leather  carrying  case.  That  of  the  author 
is  essentially  the  same  as  the  one  just  described,  but.  being 
made  for  the  permanganate-oxalic  technique,  it  contains 
two  smaller  basins  which  fit  into  the  large  one.     The 
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method  of  usiug  cither  of  these  valises  is  obvious.  When 
tlieopeiator  anivesat  a  case  lie  impaeksliis  various  traj's 
and  uses  tliem  to  make  his  antiseptic  solutions  In,  and 
for  sterilizing  his  hands.  The  trays  are  so  large  that  they 
permit  the  entire  forearm  to  be  soaked,  and  can  be  useii 
also  for  boiling  instruments,  or  bathing  an  asphyxiated 
child.  Where  suitable  basins  are  not  available  such  an 
armamentarium  is  indispensable,  but  if  the  patient  has 
previously  Ijeen  instructed  to  have  the  necessary  basins, 
tlie  outtit'of  Williams  is  jiroliably  the  best.  This  consists 
of  a  small  hand  trunk  with  the  projier  compartments  and 
straps  for  carrying  bottles.  Its  most  important  adjunct 
is  a  small  metal  bo.x  of  sufficient  size  to  hold  comfortably 
a  pair  of  obstetric  forceps.  When  the  valise  is  packed 
this  box  contains  all  the  instruments,  and  if  necessity 
arises  to  use  them  the  box  is  placed  directly  uiion  the  stove 
and  the  contents  will  soon  come  to  a  boil.  In  the  unused 
space  can  be  packed  the  dressings,  etc. 

The  obstetric  valise  should  contain  the  following  arti- 
cles. Drugs:  oxalic  acid,  permanganate  of  potash,  bi- 
cliloride  tablets,  ergotole,  chlorofoi-m,  hypodermic  syringe 
and  tablets.  Instruments:  a  pair  of  obstetric  forceps 
(best,  Tarnier's  axis  traction),  Braun's  cranioclast,  Smel- 
ley  scissors,  pelvimeter,  perineal  instruments  consisting 
of  a  needle  holder,  dissecting  forceps,  two  pair  of  artery 
clamps,  a  pair  of  scissors,  needles,  and  silkworm  gut 
ligatures,  a  nail  brusli.  Dressings:  wrapped  in  separate 
bundles  and  sterilized,  vulval  pads,  gauze  sponges,  two 
or  three  roller  bandages,  to  ])ack  the  uterus  in  case  of 
hemorrhage,  half  a  dozen  sterilized  towels,  gauze  wipes 
for  eyes  and  mouth,  and  bobbin  for  cord  ligature. 

(c)  Obstetric  Antisepsis. — Tliis  is  the  most  important 
subject  of  the  present  paper,  and  had  best  be  considered 
under  three  headings:  namely,  the  nurse,  the  physician, 
and  the  patient. 

1.  T/ie  A'tirse.  At  the  present  time  the  profession  is 
much  better  supplied  with  obstetric  nurses  than  twenty 
years  ago,  and  almost  every  patient  can  have  at  the  time 
of  her  confinement  one  to  nurse  her  who  has  had  a  regu- 
lar training  in  some  well-appointed  lying-in  hospital. 
She  should  be  a  woman  wlio  has  been  well  trained  in  the 
principles  of  antisepsis  and  asep.sis,  should  not  have  re- 
cently lieen  in  contact  with  an  infectious  case  of  auj' 
kind,  and  should  possess  the  natural  discretion  which 
■will  render  her  capable  of  getting  along  -n-ilh  the  mem- 
bers of  her  patient's  family  and  the  servants.  Most 
trained  nurses  have  been  taught  how  to  make  the  vaginal 
examination  of  a  woman  in  laboi'  at  the  hospital  from 
which  they  receive  their  training.  In  private  practice, 
however,  it  is  well  to  allow  them  to  do  this  only  under 
exceptional  circumstances.  If  the  phj-sician  in  charge  is 
going  to  take  the  entire  responsibility  of  the  case,  it  is  far 
better  that  he,  and  only  he,  subject  the  i)atient  to  the  risk 
of  infection.  The  passage  of  the  catheter  is  another  dan- 
ger that  should  be  entrusted  to  the  nurse  only  after  the 
physician  has  thoroughly  investigated  lier  technique  in 
such  a  ijrocedure. 

When  one  is  dealing  with  an  untrained  nurse,  it  is  best 
to  allow  her  no  more  technical  privileges  than  if  she  were 
a  member  of  the  laity.  In  the  experience  of  the  author 
such  women  know  nothing  of  antiseptic  technique,  and 
the  faith  that  a  few  of  them  have  in  a  little  bichloride 
solution  makes  them  excessively  dangerous  in  the  lying- 
in  room.  These  women  should  never  be  allowed  to  ex- 
amine vaginally  and  never  under  any  circumstances  to 
pass  the  catheter. 

3.  The  Phi/sician.  The  personal  and  surgical  cleanli- 
ness of  the  obstetrician  is  by  far  the  most  inqjortant  fac- 
tor of  technique.  From  the  personal  side  he  should  bear 
in  mind  that  he  comes  in  contjict  with  sensitive  women  at 
a  time  when  any  little  caprices  they  may  have  are  exag- 
gerated. His  clothing  should  be  neat  and  his  linen  al- 
ways dean.  His  tecluiical  cleanliness  is,  of  course,  im- 
portant in  that  it  diminishes  the  risk  of  infection.  The 
lihysiciun  in  general  |>ractier  should  use  the  greatest  care 
thi>ioughly  to  disinfect  his  hands  and  his  clothes  after 
having  tJiem  in  contact  with  a  septic  case  of  any  kind. 
If  he  does  not  feel  certain  that  he  has  gone  through  the 
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proper  precautions,  it  is  far  better  that  he  should  send  a 
substitute  to  the  obstetrical  case.  The  general  care  of 
his  bauds  would  require  special  attention  and  they 
should  as  far  as  possible  be  kept  free  from  small  woimds, 
abrasions  and  scratches,  for  it  is  in  these  situations  that 
germs  may  thrive,  to  be  transmitted  to  his  patient  dui-ing 
a  vaginal  examination.  Haegler  (Basel,  1900,  ref.  Cen- 
tmWIatt  fiir  Cliii-urgie,  1900,  No.  4())  and  Bloodgood 
(Progressiee  Medfeiiu;  1901,  December)  both  agree  iuihis 
danger  of  slight  woimds  on  the  hand.  The  latter  claims 
that  a  prolific  source  of  infection  is  the  caking  of  blood 
arovmd  the  interstices  of  a  finger  nail,  and  that  since  he 
has  worn  rubber  gloves,  his  hands  have  been  in  a  better 
condition.  Williams  ("Jewett's  Obstetrics,"  second  edi- 
tion) calls  attention  to  the  danger  afforded  by  infected 
wovmds,  bone  felons,  or  a  pustulous  eczema  on  the  hands 
of  the  obstetrician.  Contact  with  septic  material  of  any 
kind,  not  only  in  other  patients,  but  upon  the  person  of 
the  phy.sician  himself,  .should  be  strictly  avoided.  In 
this  connection  it  is  only  necessary  to  recall  the  case  of 
Dr.  Rutter,  of  Philadelphia  (Williams,  lor.  cit.),  who  was 
followed  wherever  he  went  by  an  epidemic  of  ])uerperal 
fever,  while  his  brother  practitioneis  were  practically 
free  from  it.  It  appeared  later  that  the  source  of  infec- 
tion was  a  purulent  oztena  from  which  he  infected  his 
hand  every  time  be  blew  his  nose.  It  is  now  known  be- 
yonil  any  question  of  doubt  that  infection  of  all  kinds 
is  produced  by  contact;  hence  the  old  theory  that  sewer 
gas  plays  an  important  part  in  its  production  can  be 
abandoned.  Garrigues("  American  Text-book  of  Obstet- 
rics," first  edition)  in  a  recent  article  advocates  this 
theory  and  attributes  an  epidemic  occurring  in  the  New 
York  Maternity  Hospital  to  guano  which  had  been  sprin- 
kled over  the  ground,  and  a  second  one  in  the  New  York 
Infant  Asylum  to  the  presence  of  a  dead  rat  in  the  cellar. 
We  cannot  agree  with  him,  however,  in  believing  the 
po.ssibility  of  air  infection. 

The  actual  disinfection  of  the  hands  was  originated  in 
18-t7  by  Semmelweiss  (Wien  und  Leipzig,  1861),  who  was 
struck  with  the  frightfully  high  mortality  of  women  de- 
livered in  lying-in  hospitals.  Thinking  this  might  be  due 
to  the  contamination  of  the  hands  of  the  assistants  by 
handling  pathological  material,  be  compelled  them  to 
bathe  their  hands  in  a  solution  of  chloride  of  lime,  and 
was  rewarded  in  seeing  the  mortalitj'  immediately  drop. 
It  was  not,  however,  until  Lister  had  introduced  hisauti- 
septic  method  into  surgery,  until  Stadtfeldt,  of  Copen- 
hagen (cited  bj'  Williams,  h/c.  cit.),  had  advocated  the  use 
of  bichloride  of  mercury  in  obstetrics,  and  until  Pasteur 
(toe.  cit.)  had  found  streptococci  in  the  tissues  of  women 
dead  of  puerperal  fever,  that  obstetricians  in  general 
began  to  disinfect  their  hands. 

The  methods  of  disinfection  at  jiresent  in  use  are  as 
follows:  That  of  Fi'irbringer,  by  which  it  is  claimed  the 
hands  can  be  made  sterile  more  rapidly  than  bj'any  other 
method.    His  nu'thod,  as  quoted  by  Jewett,  is  as  follows: 

(1)  Clean  the  nails  dry*. 

(3)  Scrub  the  hands  and  forearms  for  not  less  than 
three  minutes  with  a  hand  brush  with  soap  and  water  as 
hot  as  it  can  be  borne;  especial  care  must  be  taken  in 
brushing  the  nails  and  finger  tips,  and  the  water  should 
be  changed  two  or  three  times. 

(3)  Scrub  well  with  alcohol  (not  below  eighty  per  cent.) 
and,  before  it  evaporates, 

(4)  Immei'se  for  three  minutes  in  a  hot  solution  of  mer- 
curic iodide  or  chloride  (1  to  2,000  to  1  to  500)  or  in  a 
three-percent,  solution  of  carbolic  acid. 

A  fallacy  has  been  discovered  in"  this  method  by  Menge 
and  Kronig,  who  .show  that  the  organisms  arc  not  de- 
stroyed but  simply  made  to  adhere  more  closely  to  the 
hands,  and  Senger  (Centmlhlatt  fiir  C/iinnr/ie,  1899,  No. 
27)  has  proven  that  alcohol  and  carbolic  acid  form  an  inert 
chemical  combination.  Senger  has  found  the  following 
method  of  value,  which  is  based  upou  not  only  the  ac- 
tual germicidal  properties  of  the  mixture,  but  also  upon 
its  chemical  conibination,  the  importance  of  which  was 
advocated  by  Kronig  and  Paul  {Zritsclirift  fiir  Hygiene 
■und  liifectionskrankheiten,  Bd.  25,  1897).     It  is — 
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(1)  After  tlioroughly  scrubbing  tbcliands  as  heretofore 
described  tliey  are  immersed  for  two  minutes  in  a  solu- 
tion of  liydrochloric  acid  of  fnjm  two-  to  live  per-cent. 
strength. 

(2)  This  is  followed  by  immersion  in  one-half-  to  two- 
per-cent.  solution  of  permanganate  of  potash  for  one 
minute. 

(3)  A  solution  of  sulphurous  acid  is  used  to  remove  the 
discoloration. 

The  virulence  of  this  combination  is  due  to  nascent 
cldorine.  nascent  o.xygen.  and  nascent  sulphuric  acid, 
which,  the  authors  (Krouig  and  Paul)  claim,  are  much 
more  effective  in  this  state.  Bloodgood  (fo*".  Ci7. )  is  un- 
able to  state  whether  this  combiuation  is  better  than  per- 
manganate of  potash  and  oxalic  acid,  and  says  that  his 
results  with  the  latter  method  have  been  such  that  a 
change  does  not  seem  necessary.  In  tliis  the  author 
entirely  agrees  with  him.  But  tlie  method  of  Kronig 
and  Paul  is  based  on  such  excellent  laboratory  work  that 
it  cannot  be  overlooked. 

The  permanganate  of  potash  and  oxalic  acid  method, 
which  was  originated  bj'  Halsted  and  later  described  by 
Kelly  lAiiuiiciiii  Ji/iinud  of  Obstetrics,  1891,  .xxiv..  No. 
12)  (it  has  been  wrongly  referred  to  as  that  of  Welch 
[Jewett,  "American  Text-book  of  Obstetrics,"  first  edi- 
tion]), is  till'  one  used  extensively  in  this  country  and  the 
one  with  wliicli  tlie  aullior  has  had  most  excellent  results 
bcilli  in  hospital  and  in  private  practice.     It  is  as  follows; 

( 1)  The  bands  are  thorouglily  scrubbed  with  hot  water 
and  green  soap  for  from  three  to  five  minutes,  the  water 
being  changed  several  times. 

el)  The  hanils  are  immersed  in  a  warm  solution  of  po- 
tassium permanganate  until  they  attain  a  mahogany 
brown  color. 

(3)  They  are  then  decolorized  in  a  hot  saturated  solution 
of  oxalic  acid. 

(4)  Soak  the  bands  and  forearms  for  at  least  two  min- 
utes in  a  1  to  1,000  solution  of  bichloride. 

All  observers  agree  that  the  most  important  step  in  any 
of  the  above  methods  is  the  mechanical  scrubbing,  but 
most  of  them  agree  with  Ilaegler  (Inc.  cit.)  in  the  opinion 
that  chemical  disinfection  cannot  be  dispensed  with. 

Kubber  Gloves.  According  to  Bloodgood  (Frogressii^e 
Medicine,  December,  1899),  rubber  gloves  were  first  used 
■by  Halsted  in  1889.  If  jiroperly  employed  they  practi- 
cally solve  the  ciuestioii  of  hand  disinfection  for  the  rea- 
son that  they  can  be  absolutely  .sterilized  by  boiling. 
Their  use  in  general  surgery  has  been  shown  by  Blood- 
good  to  diminish  the  frequency  of  wound  suppuration 
markedly.  Up  to  the  present  time  gloves  have  not  been 
used  extensively  in  obstetrics.  AVilliams  advised  them, 
but  claims  that  they  interfere  considerably  with  the 
sense  of  touch.  Jlorau,  of  Washington  (Aiiurican  Jour- 
nal of  Obstetrics,  February,  191)2 ),  has  made  a  comparative 
study  of  the  results  obtained  by  the  use  and  nou-use  of 
rubber  gloves  in  the  management  of  obstetric  cases.  His 
results  undoubtedlv  show  a  slight  decrease  in  the  mor- 
biditv,  as  is  seen  by  the  following  figures:  from  3u\y  1st, 
1899."  to  September  30th.  1900—318  cases  were  treated  of 
which  180  were  examined  during  or  after  labor,  and  138 
were  not  examined.  Of  those  that  were  examined  40  (23 
per  cent. )  liad  a  rise  of  temperature  of  above  100'  F. ,  and 
of  tliose  not  examined  26  (19  per  cent.)  one  above  normal. 
In  this  series  of  cases  gloves  were  not  used.  From  October 
1st,  1900,  to  May  30th,  1901,  237  cases  were  treated  \vith 
rubber  gloves.  Of  those  examined,  of  which  there  were 
197  cases,  43  (or  20.7  per  cent.)  had  a  rise  of  temjierature, 
and  of  those  not  examined,  40,  7  (or  17. 5  per  cent. )  had  this 
rise.  If  these  results  ai-e  compared  it  is  seen  that  with- 
out gloves  the  morbidity  was  22  jierccut.  and  19  per  cent, 
for  the  examined  and  not  examined  cases  respectively, 
while  with  gloves  this  morbidity  was  20.7  percent,  and 
17.3  per  cent.  Although  these  figures  show  only  two  or 
three  per  cent,  morbidity  in  favor  of  gloves,  yet  this  author 
showsclearly  that  this  small  difference  is  due  partly  to  the 
fact  that  many  general  diseases  increase  the  morbidity. 
His  results  astoactual  infections  definitely  provethat  this 
complication  is  di'iidedly  less  frequent  when  gloves  are 
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used  and  even  less  so  wlien  the  patients  are  not  examined. 
In  the  opinion  of  the  author  it  is  exceedingly  difficult,  it 
not  impossible,  to  do  some  of  the  major  obstetric  oper- 
ations, name!)',  high  forceps  and  version,  if  gloves  be 
worn.  It  is  his  practice  to  wear  gloves  only  in  dirty 
cases,  thus  keeping  his  hands  always  clean. 

To  summarize  the  question  of  liand  disinfection,  it  is 
well  to  note  that  except  b}'  tlie  careful  use  of  rubber 
gloves  which  have  recently  been  boiled,  it  is  impossible 
to  sterilize  the  hands  from  a  bactc:riological  standpoint. 
For  practical  purposes,  however,  the  method  of  Kronig 
and  Paul,  or  that  of  Halsted,  will  be  found  sufficient. 
And  if  it  be  remembered  that,  as  the  hand  cannot  be  ab- 
solutel.v  sterilized,  any  unnecessary  manipulation  or  ex- 
amination subjects  the  patient  to  a  certain  risk  of  infec- 
tion, the  operator,  by  avoiding  this,  will  do  all  that  is  in 
his  power. 

3.  77(f  Patient.  The  question  of  proper  antisepsis  on 
the  part  of  t-lie  patient  is  just  as  important  as  that  of  the 
physician,  and  the  entire  field  of  operation,  namely,  the 
vulva  and  the  inner  surface  of  the  thigh,  should  undergo 
a  rigid  disinfection.  It  should  be  remembered,  however, 
that  this  disinfection  can  never  be  as  complete  as  that  of 
the  surgeon's  hands;  these  parts,  therefore,  should  not  be 
touched  during  the  operation  with  a  disinfected  hand  any 
more  than  is  absolutely  necessary.  In  hospital  practice 
the  vulva  can  and  should  be  shaved,  for  in  the  average 
hospital  patient  it  is  almost  impossible  to  render  the  pu- 
bic hair  sterile.  It  would  be  best  if  this  same  technique 
could  be  used  in  private  practice,  but  to  this  the  average 
woman  will  not  submit.  Warren  {American  Journiil  of 
Obstetrics,  January,  1902)  sajs  that  the  chief  objection  to 
it  is  the  discomfort  that  follows  when  the  hair  begins  to 
grow  out  again,  nor  does  Bowen  (American  Journal  of 
Obstetrics,  December,  1901)  advise  it,  but  both  of  these 
operators  think  it  best  that  the  pubic  hair  should  be 
clipped  short  with  scissors.  The  necessity  of  thoroughly 
cleansing  the  vulva  has  been  emphasized  b.y  the  excellent 
laboratory  work  of  Williams  (American  journal  of  Ob- 
stetrics, 1898).  He  was  struck  with  the  discrepancy  that 
existed  in  the  various  opinions  as  to  the  bacterial  flora  of 
the  vaginal  secretion,  and,  thinking  that  the  differences 
in  results  were  due  to  differences  in  technique  in  the 
methods  of  obtaining  the  secretion,  he  made  a  compara- 
tive study  in  the  several  methods  as  follows :  In  a  series 
of  cases  he  made  cultures  from  the  vaginal  secretion  (a) 
by  means  of  M'enge's  tube,  (b)  using  a  glass  speculum 
and  obtaining  tlie  secretion  directly  by  means  of  a  jjlati- 
num  loop,  and  (c)  taking  cultures  directlj'  from  the  inner 
surface  of  the  labia  and  vestibule.  From  each  case  were 
the  above  three  cultures  made,  and  the  results  showed 
that  by  means  of  the  Menge  tube  no  pathogenic  organisms 
were  found  in  the  secretion,  while  when  the  speculum  was 
used  sucli  organisms  were  found  quite  frequently,  and 
they  corresponded  identically  to  the  organisms  found  in 
the  cultures  made  from  the  external  genitalia,  showing 
conclusively  that  even  by  the  careful  introduction  of  the 
cylindrical  glass  speculum  it  was  almost  impossible  to 
avoid  introducing  germs  from  without. 

As  regards  the  actual  method  of  disinfection  little  need 
be  said  in  addition  to  what  has  gone  before.  After  clip- 
ping the  pubic  hair  short  the  vulva  and  inner  surface  of 
the  thigh  are  thoroughly  washed  with  warm  water  and 
green  soap.  This  is  to  be  followed  by  copious  irrigation 
with  bichloride  solution,  and  then  a  pledget  of  gauze  wet 
with  the  same  solution  is  to  be  allowed  to  lie  over  the 
vulva  uutil  the  examination  is  made. 

The  ante-partum  douche  is  at  present  little  used,  and 
it  seems  superfluous  to  say  much  about  it.  However,  a 
few  words  in  regard  to  the  rationale  of  its  abandonment 
will  not  be  out  of  place.  Up  to  1892  there  were  two  be- 
liefs as  to  the  bacterial  flora  of  tlie  vaginal  secretion. 
Certain  authorities,  on  the  one  hand,  claimed  that  the  se- 
cretion was  invariably  free  from  pathogenic  micro-organ- 
isms, and,  according  to  them,  the  ante-partum  douche  was 
superfluous.  On  the  other  hand,  another  school  of  ob- 
servers claiiued  that  pathogenic  bacteria  were  present  in 
a  cei'tain  percentage  (from  4  to  27  per  cent.)  in  the  vaginal 
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secretion  of  pregnant  women,  and,  according  to  these 
avitliorities,  dnuejiing  of  the  vagina  preparatory  to  labor 
was  necessary.  In  1892  tlie  question  was  api.)ai-cntly 
setlk'd  by  the  work  of  Doderleiu  ("  Das  Scheidensekret," 
Leipzig, "1892)  wlio  divided  vaginal  secretion  into  tw'o 
classes:  on  the  one  hand,  a  normal  secretion  which  pre- 
sented certain  chiiraelerislics  and  contained  only  the  ba- 
cillus vaginalis  and  yeast  fungus,  and,  on  the  other,  an 
abnormal  .secretion  which  presented  certain  differential 
characteristics,  and  which  frequently  contained  ])atho- 
genic  organisms.  In  the  former  class  of  cases  this  ob- 
server argued  that  douches  were  not  necessary,  while 
in  the  latter  they  were.  In  1893  Williams  (Amerudii 
Join-hid  of  f/ie  .Vedicul  Sciences.  July,  1893)  confirmed 
Doderlein's  work  on  a  small  scale,  and  for  the  ue.xt  few 
years  it  held  good.  In  1897  Krouig  ("Bacteriologie  des 
weiblichen  Oenitalkanales,"  Menge  und  Kronig,  Leipzig, 
1897)  surprised  vaginal  bacteriologists  by  the  statement 
that  he  had  examined  the  vaginal  secretion  of  1G7  preg- 
nant women,  and  that  in  none  of  them  was  he  able  to 
demonstrate  tyjiit'al  streptococci  or  any  other  pathogenic 
micro-organisms  with  the  exception  of  the  gonococcus. 
He  therefore  concluded  that  the  vaginal  secretion  should 
be  cou.sidered  aseptic,  ami  that  ante  partum  douches  were 
not  indicated.  Furthermore,  he  proved  that  the  vaginal 
secretion  was  itself  bactericidal,  for  chromogenic  and 
mildly  pathogeiuc  organisms  when  introduced  into  the 
health}'  vagina  could  not  he  recovered  in  cultures  taken 
a  few  "hours  later,  and  that  if  the  vagina  previous  to  the 
introduction  of  these  organisms  had  been  douched  or 
scrubbed  the  bactericidal  power  of  its  secretion  was  de- 
cidedly lessened.  He  was  thus  justified  in  concluding 
that  the  ante-partum  ddUehe  was  not  onl}'  unnecessary 
but  also  injurious.  Kronig's  work  has  been  contirmed 
by  Williams  (foe.  cit.),  who  has  also  shown  that  the  former 
discrepancy  as  to  the  bacterial  flora  of  the  vagina  was  due 
to  differences  in  technique  {/oc.  cit.).  From  the  practical 
standpoint  Bretschneider  (Arcldc  fiir  (!i/ii(ikolor/ie,  1901) 
reports  statistics  from  the  Leipsic  Clinic  in  which,  of 
2,280  cases,  every  alternate  one  was  douched.  The 
puerperivim  was  febrile  in  45.18  per  cent,  of  the  cases 
douched,  and  in  36.78  per  cent,  when  the  douche  was 
not  employed. 

It  is  thus  seen  that  we  are  justified  in  condemning  the 
use  of  the  ante-partum  douche  and  in  believing  that,  with 
the  exception  of  those  affected  with  gonorrha-a,  auto-in- 
fection is  impossible.  Just  so  long  as  the  obstetrician 
works  with  this  point  in  nund  will  his  technique  be  good, 
but  so  soon  as  he  uses  auto-infection  as  a  peg  upon  whidi 
to  hang  faults  in  his  techni([ue  will  his  patient  .suffer. 

It  may  likewise  be  .said  that  the  post-partum  douche  in 
normal  cases  is  productive  of  more  harm  tlian  good.  The 
natural  clean.sing  that  the  genital  tract  gets  during  the 
birth — tirst  the  douche,  from  above  downward,  of  liquor 
amnii,  followed  by  the  tightly  fitting  body  of  the  child 
and  more  fluid,  and  finally  by  the  placenta — is  far  superior 
to  any  artificial  means  such  as  a  douche  This  stage  of 
the  labor,  then,  had  far  better  be  left  entirely  to  nature 

( d )  I'/ie  Technical  Management  of  Labor.— Tins  subject 
will  be  considered  under  the  three  clinical  stages  of  labor. 

1.  Dnviiicj  the  First  Stac/e.  When  the  mirse  is  called  to 
a  case  of  lalior  her  first  duty  should  be  to  dispel  any  pos- 
sible fear  on  the  part  of  tlie  patient  by  her  general  de- 
meanor and  r(;marks.  It  is  supposed  that  the  necessary 
preiiarations,  dressings,  and  so  forth  have  been  made  some 
time  before  Having  ascertained  by  questions  as  to  the 
duration  and  character  of  the  pains,  the  amount  and  char- 
acter of  tlie  vaginal  discharge,  she  should  give  the  patient 
an  enema  of  soap  suds  and''warin  water.  "This  emptying 
of  the  lower  bowel  is  a  very  important  procedure," and 
should  never  be  omitted,  the  patient  should  then  be 
directed  to  take  a  full  bath,  paying  jiarticidar  attention 
to  the  thorough  cleansing  of  the  lower  abdomen,  vidva, 
and  thighs.  Her  hair  should  b(^  braided,  so  that  it  will 
become  as  little  tangled  as  possible  when  she  is  lying  in 
bed.  Most  nurses  arrange  the  hair  in  two  braids  on  either 
side  of  the  head.  She  should  be  dressed  in  a  clean  night 
go\vn  and  put  to  bed.     She  is  now  ready  to  see  the  phy- 


sician, and,  until  he  makes  the  vaginal  examination,  no 

further  disinfection  is  necessary. 

Tlie  first  duty  of  the  physician  on  entering  the  room  is 
to  discover  whether  or  not  his  patient  is  in  labor.  Many 
ludicrous  mistakes  have  been  made  which  could  have 
been  avoided  by  bearing  this  point  in  mind.  One  of  the 
first  cases  witnessed  by  the  author  as  a  student  was 
watched  throughout  an  entire  night,  onlj'  to  find — when, 
in  the  morning,  he  sent  for  the  demonstrator  of  obstet- 
rics of  the  medical  college  to  apply  forceps — that  the  pa- 
tient was  not  in  labor.  JIany  of  us  can  recall  similar  in- 
stances. The  three  signs  indicating  that  labor  has  act  iially 
begun,  according  to  Hirst  (loc.  cit. ),  are  as  follows :  (.( )  He- 
current  pains  of  characteristic  duration,  situation,  and 
nature;  (b)  the  escape  of  a  small  quantity  of  blood-tinged 
mucus  from  the  vagina,  and  (c)  the  dilatation  of  the  os. 
(fi)  may  be  absent  in  the  earlj-  stages  of  labor,  and  (c)  is 
found  only  on  vaginal  examination,  to  be  described  later. 
As  a  rule  the  uterine  pains  will  suffice  for  making  the 
diagnosis,  and  the  physician  should  then  proceed  with 
his  examination  of  the  patient.  If  she  is  seen  for  the 
first  time,  the  historj'  and  the  examination  should  lie  as 
complete  and  thorough  as  heretofore  described.  If,  how- 
ever, this  has  been  done  some  weeks  previously,  all  that 
is  necessary  will  be  the  palpation  and  auscultation  of  the 
abdomen,  "by  which  he  ascertains  the  position  and  pres- 
entation and  condition  of  the  child. 

Vaginal  examination  during  labor  should  be  made 
only  with  the  strictest  antiseptic  precautions,  antl  after 
the  patient  and  hands  of  the  physician  have  been  pre- 
pared in  the  manner  heretofore  described.  Dvu-ing  the 
fiist  stage  of  labor  the  points  to  ascertain  by  vaginal  ex- 
amination are  the  condition  of  the  membranes  and  the 
amount  of  dilatation  of  the  os.  The  presenting  part  can 
be  felt,  but  it  is  almost  impossible  at  this  time  to  obtain 
definite  information  as  to  its  position. 

Later  in  lalior.  when  the  cervix  is  completely  dilated, 
and  the  presenting  jiart  has  descended  into  the  jjelvis  to 
a  level  with  the  ischial  sjdncs,  the  diagnosis  of  the  |ues- 
entation  and  position  of  the  child  can  be  made  by  noting 
the  relation  between  certain  anatomical  structures  upon 
the  presenting  part  and  the  mother's  pelvis.  These 
structures  are,  in  the  case  of  occipito-iliac  presentations, 
the  large  and  small  fontanels,  and  the  sagittal  suture; 
in  mento-iliac,  the  bridge  of  the  nose,  the  mouth  and 
chin  ;  and  in  sacroiliac,  the  genitals,  gluteal  furrow,  and 
the  tip  of  the  coccyx.  It  can  be  easily  seen  what  rela- 
tive ]">sition  these  structures  will  occupy  in  any  of  the 
classical  presentations. 

In  making  the  diagnosis  of  presentation  and  position 
by  vaginal  examination,  it  is  well  to  have  a  definite 
method  of  procedure,  analogous  to  the  one  considered 
when  abd<iminal  palpation  was  discussed.  The  most 
practical  is  a  metho(l_  advised  by  Farabteuf  and  Varnier 
("Introduction  a  I'Etude  clinique  et  a  la  pratiipie  des 
Accoucheiuents,"  Paris.  1891)  which  consists  of  three 
sejiarate  maiKeuvres,  as  follows: 

The  disinfected  finger  is  introduced  into  the  vagina 
tintil  it  conies  in  contact  with  the  presenting  jiart.  By 
this  first  manoeuvre,  which  is  sim]dy  feeling  the  part  of 
the  child  in  the  pelvis,  the  diagnosis  of  the  presentation 
is  made,  be  it  occiput,  breech,  or  face.  In  the  second 
mano'uvre,  the  examining  finger  is  made  to  pass  from 
anterior  to  posterior  over  the  presenting  part  in  the  mid- 
dle line  In  its  journev  it  will  cro.ss  either  the  .sagittal 
suture  the  bridge  of  the  nose,  or  the  gluteal  furrow,  and, 
according  to  the  direction  of  either  of  these  structures, 
will  the  operator  know  the  direction  of  the  antero  pos- 
terior diameter  of  the  presenting  ])art;  in  other  words, 
its  orientation.  By  the  third  manoeuvre  the  presenting 
point  is  located  and  the  diagnosis  thereby  cliiulied. 
This  is  accomplished  as  follows:  The  tips  of  the  fingers 
again  are  brought  to  the  anterior  aspect  of  the  ]iresenting 
]iai't,  and  are  made  to  sweeji  over  it  first  on  one  side  and 
then  on  the  other  in  a  .semicircle  In  this  journey  the 
presenting  point,  be  it  siuall  fontanel,  point  of  the  chin, 
or  tip  of  sacrum,  will  be  found,  and  according  to  the 
quadrant  of  the  pelvis  it  occupies  the  diagnosis  is  made,  i 
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To  illustrate:  The  operator  on  introducing  his  tiuger 
comes  in  contact  with  the  hard  gloiie  of  the  head  crossed 
by  its  sutures  and  perforated  liy  its  fontanels.  Thus 
he  knows  he  is  dealing  with  an  occipitoiliac  presenta- 
tion. By  the  second  mana?uvre  he  locates  the  sagittal 
suture  and  notes  that  it  I'uns  from  left  anterior  to  right 
posterior;  thus  his  diagnosis  will  be:  left  occipito-iliac 
anterior  or  right  occipito-iliac  posterior,  according  as  the 
small  fontanel  is  felt  at  the  anterior  or  posterior  end  of 
the  sagittal  suture.  Bj-  sweeping  the  tips  of  his  lingers 
around  the  presenting  part,  first  on  one  side  and  then  on 
the  other,  as  indicated  in  the  third  manoeuvre,  he  finds 
the  small  fontanel  at  the  anterior  end  of  the  sagittal 
suture,  or  in  the  left  anterior  pelvic  quadrant.  From 
this  he  will  be  justified  in  making  the  diagnosis  of  the 
presentation  as  left  occipito-iliac  anterior. 

In  transverse  presentations  this  rule  cannot  be  followed. 
But  if  the  operator  remembers  that  the  a.xillary  cavity  is 
closed  in  the  direction  of  the  child's  head,  open  in  the 
direction  of  its  feet,  bounded  anteriorly  by  the  soft  pec- 
toi-alis  major  muscle,  and  posteriorly  by  the  hard  border 
of  the  scapula,  a  mental  process  of  reconstruction  will 
give  him  a  correct  idea  of  the  position  occupied  by  llie 
child. 

In  operative  cases,  particulariy  where  the  use  of  forceps 
is  anticipated,  accurate  diagnosis  of  presentation  and 
position  is  of  absolute  importance,  and  as  the  formation 
of  the  cajiut  succedaneum  often  makes  it  impossible  for 
the  operator  to  feel  the  suture  and  fontanels,  a  method 
other  than  that  which  has  been  described  above  must  be 
resorted  to.  With  the  patient  under  complete  aniesthe- 
sia,  it  is  always  possible  to  introduce  the  entire  hand  into 
the  vagina.  It  is  passed  along  the  side  of  the  head  until 
the  ear  is  reached.  As  the  free  border  of  the  ear  is  di- 
rected posteriorly,  its  position  will  give  the  operator  the 
desired  information. 

After  he  has  made  the  examination,  the  physician  will 
be  asked  for  his  opinion  as  to  the  probable  duration  of  the 
labor.  Hirst  says  on  this  point,  it  is  well  to  be  "guarded 
and  delphic, "'  and  he  is  accustomed  to  make  the  somewhat 
ambiguous  statement "  that  the  duration  of  labor  will  de- 
pend upon  the  strength  and  frequency  of  the  pains."  If 
the  operator  bears  in  mind  the  average  duration  of  labor 
in  primipara  and  multipara  as  being  seventeen  and  nine 
hours,  respectively,  from  the  lirst  onset  of  pains,  he  will 
be  greatly  heljied. 

The  dvities  of  the  physician  during  the  first  stage  of 
labor — furtherthan  assuming  an  attitudeof  watchful  ex- 
pectancy-— are  practically  nil.  If  his  patient  be  a  iirimi- 
para  with  infrequent  pains  and  slow  dilatation,  it  is  best 
that  he  should  not  remain  in  the  house,  but  should  pay 
frequent  visits,  leaving  word  in  the  interval  where  he  can 
be  called.  If,  on  the  other  hand,  his  patient  has  had  chil- 
dren before  and  gives  a  history  of  rapid  labors  he  should 
be  with  her  during  the  entire  process.  In  both  instances 
the  number  of  vaginal  examinations  should  be  restricted, 
as  with  each  one  the  risk  of  infection  is  increa.sed.  It  is 
perfectly  possible,  if  the  question  of  time  is  not  of  impor- 
tance to  the  obstetrician,  to  manage  man}'  cases  entirely 
by  external  manipulation.  Leopold  and  Sporling  (Archie 
fur  Gynakohxjie,  xlv.)  and  Leopold  and  Orb  (Archie  fi'ir 
Oyiiukiilogie,  xlviii.)  state  that  it  is  possible,  from  their 
own  experience,  to  deliverat  least  ninety  per  cent,  of  all 
eases  by  means  of  external  manipulation  alone.  Their 
errors  in  diagno.sisin  the  first  thousand  cases  delivered 
were  6..5  percent.,  while  in  the  last  thousand  they  were 
only  1.77  per  cent.,  and  Sloran  (hic.  cit.)  states  that  the 
morbidity  of  cases  examined  is  double  that  of  cases  not  ex- 
amined. If  the  obstetrician  is  in  general  practice,  how- 
ever, and  cannot  remain  with  his  ])atient  from  the  first 
visit,  vaginal  examination  is  absolutely  necessary,  for  it 
is  by  this  means  alone  that  he  can  tell  the  amount  and 
rapidity  of  dilatation.  It  is  the  habit  of  the  author  to 
examine  priniiparous  women  rarely  more  than  twice  dur- 
ing the  first  stage,  and  multiparous  never  oftener  than 
once,  and  fretiucntly  not  at  all. 

2.  During  the  Second  Stage.  The  most  important  jjoint 
for  the  physician  to  observe  during  this  stage  of  labor  is 


the  maintenance  of  a  rational  techni(iue,  and  by  a  "ra- 
tional" technique  is  meant  tlie  handling  with  disinfected 
hands  only  such  articles  as  are  known  to  be  sterile. 
Nothing  has  been  said  heretofore  concerning  the  steriliz- 
ation of  bed  clothes,  night  gowns,  and  so  forth,  it  being 
thought  far  better  to  have  these  articles  siniph-  freshly 
laundered,  for  if  such  articles  be  sterilized  when  first 
used,  it  is  a  matter  only  of  a  few  minutes  before  they 
become  completely  contaminated,  and  it  is  preferable  that 
they  be  considered  non-sterile  from  the  outset  than  to 
consider  them  so  through  the  entire  case,  and  thereby 
contaminate  not  only  hands  and  instruments,  but  other 
dressings. 

When,  by  the  rupture  of  the  membrane  or  the  onset 
of  expulsive  pains,  the  obstetrician  knows  that  his  patient 
has  entered  the  second  stage,  she  should  be  made  to  lie 
on  her  back  and  sterile  leggings  should  be  drawn  over 
the  legs  and  thighs;  and  the  gown  is  rolled  up  so  as  to 
he  well  out  of  the  way  of  discharges  from  the  vagina. 
With  each  pain  either  he  or  the  nurse  should  watch  the 
perineum,  and  when  it  is  seen  to  bulge,  he  may  i)rcpare 
his  hands  for  the  acttial  delivery,  and  while  he  is  doing 
so  the  nurse  prepares  the  patient.  Having  disinfected 
his  hands,  he  sits  on  one  side  of  the  bed  and  surrounds 
the  vulva  with  sterilized  towels.  To  do  this  four  towels 
are  necessary:  one  lying  transversely,  directly  under  the 
patient's  buttocks,  one  lying  diagonally  under  each  thigh, 
and  one  across  the  abdomen,  exposing  to  plain  sight  the 
vaginal  orifice.  In  this  way  the  vulva  and  surrounding 
towels  form  a  sterile  field,  and  it  should  be  remembered 
that  this  is  the  only  portion  of  the  patient  or  bed  that  is 
in  that  condition. 

On  a  table  or  cliair  by  the  side  of  the  bed  and  within 
easy  reach  of  the  operator's  hand  is  placed  a  sterile  towel, 
and  upon  it  the  following  articles:  scissors  and  ligatures 
for  tlte  cord,  sterile  gauze  sponges,  a  basin  with  bichloride 
solution. 

While  the  head  is  distending  the  vulva,  the  operator 
has  two  duties:  first,  to  prevent  contamination  of  the 
field  of  operation  by  discharge  from  the  rectum,  and  sec- 
ond, to  prevent,  if  possible,  laceration  of  the  perineum. 
The  first  dutv  is  fulfilled  by  wiping  the  discharge  from 
the  rectum  downward  with  a  sponge  soaked  in  bichloride, 
which  sjionge  is,  of  course,  at  once  to  be  thrown  away. 
The  prevention  of  perineal  laceration,  however,  is  a  much 
more  difficult  matter  and  will  not  be  successful  in  a  num- 
ber of  cases.  !Many  methods  have  been  devised,  some 
good,  others  liad.  Any  method  that  depends  upon  a  rec- 
tal manipulation  is  bad  for  the  reason  that  it  contaminates 
the  hand  which  may  later  have  to  be  introduced  into  the 
uterus.  If  the  operator  bears  in  mind  that  the  usual 
causes  of  the  laceration  arc,  first,  too  rapid  expidsion  of 
the  presenting  part,  and  second,  some  abnormality  in  the 
mechanism  of  labor,  any  method  which  has  as  its  object 
the  avoidance  of  these  causes  will  be  a  good  one.  Too 
rapid  expulsion  of  the  presenting  part  can  be  controlled 
by  a  carefully  administered  ana?sthetic.  and  the  normal 
mechanism  of  labor  can  be  assisted  by  pressing  through 
the  i>erineinii  upon  the  fcctal  head  so  that  the  neck  is 
forceil  upward  against  the  symphysis  pubis  and  exten- 
sion of  the  head  thereby  assisted.  A  method  which  has 
been  as  successful  as  any  with  the  author  is  as  follows: 
When  the  head  distends  the  vulva,  tin-  operator  facing 
his  patient's  feet  places  the  first  two  fingers  of  both 
hands  upon  the  perineum,  so  that  the  finger  tips  of  one 
hand  are  in  apposition  with  those  of  the  other;  by  this 
means  i)ressure  is  made  ujiward  and  forward,  and  the 
head  when  delivered  slips,  as  it  were,  between  the  fingers 
and  thumbs  of  both  of  the  operator's  hands.  An  ingeni- 
ous device  has  been  recentlj'  recommended  by  George  H. 
Noble  (American  Jovrnal  «/  Obstetrics,  February.  1902), 
by  which  the  perineum  is  supported  b}'  means  of  three 
adhesive  straps  one  and  a  half  inches  wide  and  eighteen 
to  twenty-four  inches  long;  when  the  Iiead  distends  the 
vulva  the  end  of  one  strap  is  applied  in  the  vulvo-femoral 
crease  while  its  other  end  runs  diagonallj'  downward 
across  the  opposite  buttocks;  a  second  one  is  applied  in 
the  same  way  on  the  other  side  of  the  body,  and  the  third 
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running  directly  transversfly  a  few  millimetros  lieloTv  tlie 
posteriDrcommissuii'.  Noble  has  used  tliis  method  in  six 
forceps  deliveries  in  which  laceration  seemed  imminent, 
■'with  perfect  satisfaction."  The  autlior  has  no  experi- 
ence with  this  method.  A  possible  objection  is  the  diffi- 
culty of  obtaining  sterile  adliesive  piaster. 

The  head  being  delivered,  it  undergoes  its  movement 
of  external  rotation.  The  operator  now  turns  so  that  he 
faces  his  patient's  head  and  grasps  llie  fcetal  head  with 
both  hands  by  chin  and  occiput.  Downward  pressure 
will  cause  the  anterior  .shoulder  to  slip  under  the  sym- 
physis and  elevation  of  the  head  will  cause  the  posteiior 
one  to  glide  over  the  perineum.  The  rest  of  the  child's 
body  usually  follows  without  difficulty.  Dilticulty  in 
delivering  the  shovdder  sometimes  occurs,  and  to  relieve 
this  Bonnaire  (cited  by  Norris,  Pi-ogressiec  Mi'difine. 
September,  1901)  suggests  the  division  of  one  or  both 
clavicles  by  means  of  sharp  scissors.  The  operation  has 
apparently  not  been  performed  upon  a  living  child, 
though  Bonnaire  thinks  it  possible,  as  in  none  of  his 
experimental  operations  were  the  subclavian  vessels  or 
nerves  injured.  Happily,  arrest  of  the  shoulders  is  ex- 
ceedingly rare. 

Throughout  the  entire  second  stage  the  condition  of  the 
foetal  heart  sounds  should  be  carefully  noted  at  short  in- 
tervals. 

Atutsthesin  in  Obstetrics. — All  obstetricians  agree  that  a 
certain  amount  of  ana'sthesia  pi'operly  administered  is  of 
greatest  assistance  in  the  majority  of  obstetric  cases,  and 
most  individuals  in  private  practice  use  an  aniPSthetic  as 
a.  matter  of  routine.  The  time  for  administi'ation  of  the 
aniEsthetic  is  in  the  second  stage  of  labor,  and  as  a  rule 
its  administration  should  be  put  off  as  long  as  possible. 
It  should  never  be  given  except  in  operative  cases  before 
the  cervix  is  completely  dilated,  nor  should  the  attempt 
be  made  to  produce  narcosis,  but  simply  ana'sthesia.  If 
this  be  done  it  is  perfectly  possible  for  the  patient  to  be 
partially  conscious  througliout  the  entire  process,  but  at 
the  completion  of  labor  to  have  no  definite  recollection  of 
it.  The  choice  of  the  anaesthetic  should  be  governed  by 
several  factors:  in  the  fir.st  place,  the  general  condition 
of  the  patient,  and  in  the  second,  the  individual  prefer 
■ence  of  the  operator.  That  ether  and  chloroform  both 
have  their  dangers  is  clear  on  perusing  tlie  excellent  re- 
view of  recent  literature  by  Bloodgood  in  Progressive 
Medicine  for  December,  1901.  The  general  conclusions 
to  which  he  comes  are  that  on  the  whole  ether  is  a  safer 
aniEsthetic,  as  experiments  on  animals  have  ]iroven  that 
it  does  not  jiroduce  the  same  amount  of  fatty  degener- 
ation of  the  internal  organs  as  chloroform.  On  the  other 
hand,  late  deaths  from  lung  complications  seem  to  be  com- 
moner after  etlier.  That  chloroform  is  a  proverbially  safe 
aniesthetic  in  obstetrics  has  long  been  known,  yet  too 
much  coulidence  should  not  be  put  in  this  statement. 
Lusk  cites  a  case  ("Text-book  of  Olistetrics,"  fourtli  edi- 
tion) in  which  a  patient  was  almost  lost  during  the  per- 
formance of  version,  and  the  author  has  seen  several  cases 
in  which  alarnnng  symptoms  due  to  the  anttsthetic  have 
developed.  In  patients  wlio  are  otherwise  healthy,  it  is 
the  opinion  of  the  autlior  that  chloroform  shouldbe  the 
aniesthetic  of  choice,  as  it  is  much  more  easily  adminis- 
tered and  is  not  followed  by  the  disagreeable  after  effects 
of  ether.  Although  some  claim  tliat'with  ether  it  is  pos- 
sible to  produce  the  condition  known  as  "obstetric  anits- 
thesia,"  in  whicli  the  patient  tliougli  conscious  is  in.sen- 
sible  to  pain,  it  is  probabU-  that  tins  condition  is  nol 
produce(l  to  the  same  extent  nor  with  the  same  ease  as 
with  chloroform.  In  conditions  of  disease  of  the  lungs 
and  kidneys  ehloroforin  should  still  be  used;  in  heart  le- 
sions, where  compensation  is  good,  and  there  is  no  crde- 
ma  of  the  lung,  ether  will  probalily  bo  the  safer  anaes- 
thetic: but  if  the  lesion  lie  ac<'om]ianied  by  a  lost 
compensation  and  conse(|uent  involvement  of  the  lung, 
the  |)refereucc  had  better  be  for  chloroform.  If  for  any 
reason  it  is  anticipated  that  the  ana!sthesia  will  be  pro- 
longed, ether  will  give  the  patient  a  better  chance. 

The  elfect  of  an  anaesthetic  ttpon  the  contraction  of  the 
uterus  hiis  recently  been  studied  by  Westermark  (Archiv 


fiir  Gytmkolofiie,  1900)  who,  after  an  elaborate  series  of  ex- 
periments, concludes  that  complete  narcosis  by  chloroform 
diminishes  the  frequency  of  uterine  contractions,  but  ex- 
ercises no  influence  upon  the  iutra-uterine  pressure  dur- 
ing pain ;  it  greatly  diminishes,  however,  the  pains  occa- 
sioned b3'  the  contraction.  Norris  (Proyressice  Medicine, 
September,  1901)  concludes  from  it  that  the  use  of 
chloroform  in  obstetrics  should  be  limited  to  those  cases 
in  which  the  suffering  is  intense  and  the  control  of  the  pa- 
tient becomes  so  necessary  that  it  seems  best  to  risk  .some 
prolongation  of  the  labor  in  order  to  control  her  suffer- 
ing. The  above  statement  apparently  refers  to  complete 
narcosis,  and  for  that  condition  it  is  jirobably  correct. 
Excellent  results,  however,  can  be  obtained  if  partial  or 
"obstetfic  ana'sthesia"  be  used,  as  it  apjiears  that  by 
this  means  the  duration  of  labor  is  not  jirolonged.  In 
the  practical  experience  of  the  autlmr  it  is  his  habit  to 
post]ione  the  administration  of  the  anaesthetic  as  long  as 
po.ssible.  When  it  appears  that  the  i^ticnt  is  suffering 
more  than  she  can  bear,  an  Esmareh  inhaler  is  held  over 
her  face  at  the  onset  of  each  pain,  an<l  a  few  drops  of 
chloroform  are  applied  to  it.  She  is  instructed  to  breathe 
deeply,  and  a  few  drops  of  the  drug  are  ajiplied  with 
each  inspiration.  It  is  not  uncommon  to  notice  that  the 
first  few  pains  after  theciinnnen<'emeiit  of  the  ana'sthetic 
are  less  in  intensity  and  frequency,  but  that  their  former 
regularity  is  soon  restored.  The  patient  should  be  told 
that  she  will  not  be  completely  unconscious,  but  that  the 
auiBSthetic  Avill  lessen  the  severity  of  the  pains,  and  it  will 
be  found  that  if  two  or  three  fidl  insjiirationsof  the  ana's- 
thetic are  allowed  at  the  close  of  each  pain  she  will  have 
little  or  no  recollection  of  the  suffering.  In  tlie  interval 
between  the  pains  the  ana'Sthetic  is  discontinued  only  to 
be  given  again  when  the  patient  says  a  pain  is  beginning. 

In  the  latter  part  of  the  second  stage,  when  the  head  is 
about  to  emerge  from  the  vulva  and  the  pains  are  prac- 
tically continuous,  the  anesthetic  should  be  pushed,  not, 
however,  to  complete  narcosis,  but  until  the  patient  fails 
to  answer  questions.  Under  the.se  conditions  the  abdo- 
minal and  uterine  muscles  act  with  perfect  regularity, 
and  at  the  close  of  the  labor  the  patient  has  no  recollec- 
tion of  the  actual  birth  of  the  child. 

MeduUnrij  JViiirosis  in  Olistetrics. — Credit  must  be  given 
to  Corning,  of  New  York,  a  neurologist,  for  first  having 
produced  anesthesia  of  the  lower  half  of  the  body  by  the 
injection  of  cocaine  into  the  spinal  cord.  His  work,  how- 
ever, created  little  commeut,  and  it  was  not  until  a  few 
j'ears  ago  that  Bier's  work  on  this  subject  called  the 
attention  of  surgeons  in  general  to  its  possibilities.  It 
should  be  stated,  however,  in  justice  to  Bier,  that  he 
knew  nothing  of  Coming's  work  at  the  time  of  the  pub- 
lication of  his  article.  In  a  collective  review  by  Fr. 
Huhn  (Centr/il/iliitt  fiir  die  Qrenzgchiete  der  Medicin  und 
Chirtirgie,  vol.  iv.,  1901)  the  obstetrical  aspect  of  the 
method  is  thorouglily  considered.  He  says,  a  further 
field  for  spinal  cocainization  aiipciis  to  lie  in  the  domain 
of  obstetrics,  to  reduce  the  ]iains  of  labor.  Kreis  in  Basel 
(Centi-filbldtt/iir  Gi/ndh'lcr/ii.  1900,  No.  '28)  was  probably 
the  first  one  to  make  this  test.  At  the  suggestion  of  Pro- 
fessor Bumm  he  cocainized  the  spinal  cord  in  six  cases 
of  labor.  After  the  injection  of  1  cgm.  of  cocaine 
there  was  analgesia  up  to  the  navel  while  at  the  .same 
time  the  mobility  of  the  uterus  was  not  perceptibly  im- 
paired. The  pains  came  with  the  .same  frequency  and  in- 
tensity as  before  cocainization,  and  the  sense  of  pain  was 
.so  completely  absent  that  the  uterini'  contraction  was  felt 
only  as  tension  in  the  lower  abdomen.  The  passage  of 
the  head  through  the  vagina  and  vulva,  the  introduction 
of  forceps  and  perineal  sutures  were  all  painless.  Tiie 
only  defect  was  the  absence  of  the  spontaneous  reflex 
action  of  the  abdominal  muscles,  as  the  patient  had  no  de- 
sire to  bear  down  unless  urged  to  do  so.  The  third  stage 
was  also  perfectly  normal  and  there  were  no  complica- 
tions. Kreis  regards  cocaine  contraindicated  only  when 
active  co-operation  of  the  abdominal  muscles  cannot  he 
dispensed  with,  also  in  frightened  and  excited  women. 
In  .simple  operative  cases,  accortling  to  tliis  observer,  it 
may  reidace  chloroform  narcosis,  for  the  particular  rea- 
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SOD  that  it  can  be  administered  witliout  any  assistance. 
Mar.x  (Medicid  SVeirs,  August  25tli,  1900)  reports  over  forty 
cases,  all  with  good  results.  The  children  were  all  boru 
alive  and  well  even  in  serious  complicated  cases.  The 
period  of  convalescence  is  smoother  than  after  anaesthesia 
by  the  old  method.  This  author  never  noted  any  disturb- 
ance of  the  normal  action  of  the  uterine  muscles,  nor 
was  there  any  inclination  to  hemorrhage.  In  one  case  he 
succeeded,  by  reiieated  injections,  in  keeping  his  patient 
free  from  pain  during  eight  hours  of  labor.  He  also 
advises  this  form  of  amesthesia  for  examination  of  the 
pelvis.  DoK-ris  (Bui.  tie  rAcatl.  ch-  Med.,  .July  17th,  1900) 
goes  still  further,  and  according  to  him  cocaine  increases 
the  duration,  frequency,  and  intensity  of  uterine  contrac 
tion,  thus  making  the  labor  more  rapid,  and  putting  the 
uterine  muscle  in  a  condition  which  he  designates  as 
p.seudo-tetanic.  At  the  same  time  it  acts  as  a  hemosta- 
tic without,  however,  injuring  the  fa'tus,  interfering 
with  the  course  of  delivery,  or  impeding  operative  inter- 
vention. He  was  able  to  observe  this  condition  of  the 
muscle  directl}'  in  a  case  in  which  Ca;sareau  section  was 
done.  Working  along  these  lines  this  observer  tried  co- 
caine to  bring  on  artificial  abortion,  and  in  two  cases,  by 
the  intraspinal  injection  of  1  cgin.  of  cocaine,  he  suc- 
ceeded in  bringing  about  such  energetic  contraction  of  the 
uterus  that  delivery  followed  from  four  to  si.x  hours  later. 
Thus  we  have  in  cocaine  a  new  method  for  the  induction 
of  premature  labor,  to  say  nothing  of  its  possible  use  in 
atony  of  the  uterus.  A  corollary  to  this  observation  is 
that  spinal  cocaine  is  contraindicated  in  general  surgical 
operations  upon  pregnant  women,  as  an  abortion  might 
result.  Other  observeis  express  themselves  emphatically 
in  favor  of  this  method  of  obstetric  anaesthesia.  Dupaignc. 
(Bill,  del' Acad,  de  Ili'd.,  August 28th,  1900)sa)'s,  in  prop- 
erly selected  cases  it  is  simply  ideal.  Others  may  be 
mentioned,  as  Stouffs  (Centrnlhliittfi/r  Gi/itd/color/u',  1901, 
No.  1)  and  Gueniot  (Bui.  de  VAcad.  de  Med.,  Janviary  33d, 
1901).  This  latter  oliserver  suggests  the  following  indi- 
cations as  a  substitute  for  general  antesthesia  in  cases 
with  severe,  weak  or  slow,  irregular  pain,  and  in  tenden- 
cies to  hemorrhage.  It  is  contraindicated,  he  says,  in 
chronic  heart  and  lung  affections,  and  in  nervous  women. 
Jlore  sceptical  as  regards  spinal  ana'sthesia  is  Ehreufest 
{Mfdieid  liecord,  December  22d,  1900),  for  he  says  the 
method  itself  is  not  without  danger,  and  the  significance 
of  the  unpleasant  after-ett'ects  ought  not  be  underesti- 
mated. Voluntary  abdominal  action,  which  is  so  impor- 
tant in  the  period  of  expidsion,  is  absent,  and  it  is  3-et  a 
question  whether  the  new  method  is  not  followed  l)y  de- 
rangements which  are  worse  than  the  normal  pains  of 
labor.  Grandin  and  Porak  (Bid.  de  I' Acudemie  de  Med., 
January  39th,  1901)  are  also  uncertain,  the  latter  having 
had  four  failures  in  ten  cases.  "Dumont  (Correspondeiiz- 
blatt  fill-  Srliweizer  Aerxie,  1900,  No.  19)  speaks  strongl_v 
against  this  method  which,  he  claims,  is  entirely  super- 
fluous as  in  no  other  human  being  are  conditions  more 
favorable  for  general  narcosis  than  in  the  laltoring  woman. 
The  effect  on  the  child  has  been  noted  by  Hawley  and 
Taussig  (Medictil  /iVfort/,  January  19th.  1901)  who  saw 
Ave  cases  in  which  the  toxic  effect  Avas  marked,  three  of 
which  were  asphyxiated. 

From  the  above  review  it  will  be  noted  tliat  the  method 
has  its  friends  and  its  enemies.  The  author  has  had  ab- 
solutely no  experience  with  its  practical  ap])lication.  and 
can  only  call  attention  to  IJicr's  latest  communication  on 
the  subject  (Archie  fin-  IdinUcIie  Chinirgie,  1901)  in 
which  he  emphasizes  the  fact  that  the  method  is  still  in 
its  experimental  stage,  and  to  the  statement  made  by 
Bloodgood  (Piiv/eessire  Medicine.  December,  1901)  in 
which  he  says  that  of  1,708  operations  there  are  8  deaths 
recorded  as  being  due  to  cocaine,  a  much  higher  mortal- 
ity than  belongs  lo  cither  chloroform  or  ether.  This  being 
the  case  the  writer  thiidis  that  obstetricians  are  hardly 
yet  justified  in  advising  cocaine  as  a  safe  method  of  an- 
ffisthesia  in  prixate  jiractice. 

From  a  personal  communication  from  Dr.  Lynch,  resi- 
dent obstetrician  at  the  Johns  Hopkins  Hospital,  the 
atltliov  finds  that  he  has  used  the  method  eight  times  and 


does  not  consider  it  favorably,  for  in  three  of  liis  cases 
ana;sthesia  was  not  produced,  and  in  one  apparently  no 
effect  at  all.  The  duration  of  the  ansesthesia  was  only 
from  one  hour  to  an  hour  and  a  half,  and  three  of  bis 
cases  had  to  be  delivered  instrumentally.  The  effect  on 
the  mother  and  child  was  negative. 

3.  During  the  Third  Stiige.  The  child  having  been  de- 
livered, its  eyes  and  mouth  are  to  be  at  once  wijied  with 
a  solution  of  boracic  acid.  After  pidsation  in  the  cord 
has  ceased,  it  is  to  be  ligated  in  two  places,  and  cut  be- 
tween the  ligatures,  leaving  a  stump  2  or  3  cm.  long  at- 
tached to  the  umbilicus.  The  infant  is  then  handed  ini- 
mediatelj'  to  a  nurse,  who  should  wrap  a  sti'iile  towel 
around  the  abdomen  to  prevent  infecti<in  of  the  cord  from 
dirty  bedclothes,  etc.  The  operator  and  nurse  sliould 
now  turn  their  attention  to  the  mother.  The  nurse  is  di- 
rected to  report  anj'  relaxation  of  the  fundus  of  the  uterus, 
and  the  operator  examines  the  perineum  for  laceration 
and  applies  sutures  if  necessarj'.  The  method  of  perineal 
repair  is  considered  in  another  section  of  the  w-ork.  (See 
Obstetric  Operations.)  Suffice  it  tosa}'  here  that  in  simple 
cases,  time  can  be  saved  by  applying  the  sutures  before 
the  placenta  is  delivered,  after  which  they  can  be  tied. 
The  same  antiseptic  precautions  which  have  been  observed 
heretofore  should  be  continued. 

Delirery  of  the  Placenta. — If  the  uterus  be  v.'atched  b}^ 
the  hand  upon  the  abdomen  for  thelirst  fifteen  or  twenty 
minutes  after  the  labor,  it  will  be  noted  to  contract  and 
relax  at  regular  intervals.  If  the  relaxation  is  not  exces- 
sive and  there  is  no  hemorrhage,  no  anxiety  need  be  felt. 
If  relaxation  occur,  however,  a  contraction  may  be  ex- 
cited by  general  massage  ui)on  the  fundus  through  the 
abdominal  wall.  The  hand  upon  the  uterus  will  notice 
that  in  from  ten  to  thirty  minutes  after  labor  the  fundus 
rises  and  occupies  a  position  3  or  3  em.  higher  than 
formerly.  This  is  an  indication  that  the  placenta  has 
passed  from  the  upper  portion  of  the  uterus  and  lies  in 
the  lower  uterine  segment  or  vagina.  If  now  pressure  be 
made  upon  the  fundus  of  the  uterus  in  a  direction  toward 
the  hollow  of  the  sacrum  the  placenta  will  l)e  directly  ex- 
pressed through  the  vagina  and  out  at  the  vulva.  It  is 
not  uncommon  to  notice  at  this  time  that  the  attached 
membrane  offers  some  resistance  to  extraction,  which  is 
probably  due  to  a  spasm  of  the  cervix.  This  spasm, 
iiowever,  will  probably  relax  in  a  few  moments,  and  the 
membranes  will  then  droji  from  the  vagina.  If  this  does 
not  occur  it  is  an  excellent  plan  to  twist  the  placenta  sev- 
eral times  so  that  the  mciubrancs  are  rolled  into  a  cord, 
general  traction  upon  which  will  extract  them. 

If  it  is  noted  that  the  uterus  does  not  rise  in  the  ab- 
dominal cavity  at  the  expiration  of  one-half  hour,  the 
('rede  method  of  delivering  the  placenta  can  be  practised. 
By  this  method  uterine  contractions  are  excited  by  mas- 
sage on  the  fundirs  through  the  abdominal  wall,  and  when 
a  contraction  is  felt,  downward  pressure  in  the  direction 
mentioned  above  will  usually  deliver  the  placenta. 

A  word  of  caution  as  to  the  danger  of  manual  extraction 
of  the  placenta,  or,  in  fact,  of  any  iutravaginal  or  uterine 
manipulatious  during  the  third  .stage.  When  examina- 
tions are  made  in  the  first  or  second  stage  of  labor,  they 
are  made,  so  to  speak,  inside  of  the  amniotic  cavity,  which 
entire  cavity  is  cast  off.  On  the  other  hand,  when  exami- 
nations are  made  in  the  third  stage  the  hand  comes  into 
direct  contact  with  the  abraded  jilacental  site,  and  hence 
the  danger  of  infection  is  greatly  increased.  The  manual 
removal  of  the  placenta  should  be  considered  for  this  rea- 
son one  of  the  most  dangerous  of  obstetric  ojierations. 
and  should  never  be  resorted  to  until  all  other  measures 
have  failed,  and  only  then  after  thorough  re-disinfection 
of  t  he  hand.    Happily,  a  retained  )dacenta  is  a  great  rarity. 

After  delivery  of  the  placenta  the  condition  of  the  fun- 
dus uteri  shoTiid  be  watched  by  the  hand  of  the  nurse 
through  the  abdominal  wall  and  any  relaxation  immedi- 
ately reported.  If  at  the  end  of  one  hour  all  is  well  the 
physician  may  leave  the  patient.        George  IF.  Dobbin. 
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LABOR :  UNUSUAL  MECHANISMS.— Under  this 
lu'adiiii;- an-  iiirlinli-d  varieties  of  ialinr  due  to  auoinalies 
in  prcseutatiou  and  position  of  llie  fietiis.  Tlie  mecliau- 
isms  wliicli  are  the  resnlt  of  contracted  pelves,  or  acci- 
dents and  disease,  ^^■ill  he  found  described  elsewliere  un- 
der ajijiropriate  titles. 

Vkuthx  PiiESEN'TATiONS.  OcciPi'T  PosTEUiOR. — There 
ai-c  two  posterior  positions  of  the  occiput  occurring  with 
vertex  presentations,  viz.,  occiput  right  posterior  and 
occiput  left  po.sterior.  In  R.O.P..  which  is  the  more 
common,  the  occipito-frontal  diameter  oceuiiies  the  right 
iibliipieof  the  pelvic  inlet,  the  occiputbeinguear  the  right 
Sivcro-iliac  synchondrosis;  in  L.O.P.  the  occipito-frontal 
lies  in  the  left  oblique  with  the  occiput  near  the  left 
sacroiliac  synchondrosis. 

DUijinosis'. — In  posterior  occipital  positions  the  back  of 
the  child,  being  turned  away  from  the  anterolateral  wall 
of  the  uterus,  is  difficult  to  palpate,  while  the  small  parts 
are  easily  felt  in  front  on  the  right  or  left  side.  On  aus- 
cultation the  fietal  heart  sounds  are  indistinct  and  are 
heard  at  a  point  posterior  to  the  centre  of  a  line  running 
from  the  umbilicus  to  one  of  the  anterior  superior  spines 
of  the  ilium.  When  the  cervix  is  jjatnlous  the  posterior 
fontanel  is  felt  with  difficulty  at  the  back  of  the  pelvis, 
the  sagittal  suture  following  a  direction  toward  the  pecti- 
neal eminence  of  the  opposite  side.  If  flexion  be  not  well 
marked  the  anterior  fontanel  is  easily  accessible  in  fnmt 
anil  to  one  side. 

Mechanism. — The  uterine  contractions  often  are  weak 
in  occiput  posterior,  probably  owing  to  deficient  reflex 
-stinudation,  and  the  first  stage  of  labor  may  be  prolonged. 
In  normal  cases  descent  and  flexion  occur  in  the  same  way 
as  in  an  L.O.A.  Flexion  insures  the  occiput  striking  the 
pelvic  floor  in  advance  of  any  otlier  portion  of  the  head; 
hence  this  leading  part  is  rotalecl  forward  through  one- 
third  of  the  circumference  of  the  pelvis.  The  anterior 
shoulder  lies  opposite  the  pectineal  eminence  of  the  same 
side  as  that  upon  which  the  occiput  originally  was  i)laced ; 
as  the  occiput  turns  toward  the  symphysis  this  shoulder 
is  obliged  to  swing  across  the  pelvis  toward  the  pectineal 
eminence  of  the  opposite  side  on  account  of  the  severe 
torsion  of  the  cervical  tissues  produced  by  such  a  long 
rotation  of  the  occiput.  In  some  cases,  owing  to  delay 
in  the  establishment  of  good  flexion,  tlie  anterior  rotation 
of  the  occiput  does  not  occur  until  the  head  is  quite  low 
in  the  pelvis.  After  the  occiput  has  come  under  the 
symphysis  the  head  is  delivered  by  the  movement  of  ex- 
tension, and  the  subsequent  steps  of  the  mechanism  are 
the  same  as  in  occiput  anterior  cases. 

Anterior  Rotation  op  the  Sinciput. — From  all  pos- 
terior positions  of  the  occiput  the  vertex  must  enter  the 
excavation  with  the  wide  bi-parietal  diameter  occupying 
the  sacro-cotyloid  diameter  of  the  pelvis,  while  the  narrow 
bi-tein))oral  lies  in  the  roomy  oblique  diameter.  If  the 
back  of  the  head  becomes  retarded,  owing  to  the  con- 
tracted sacro-cotytoid  diameter,  or  if  there  be  some  ab- 
normal relation  between  head  and  pelvis,  an  undoing  of 
the  flexion  results,  so  that  the  sincijiut  descends  to  a  lower 
level  than  the  occiput,  strikes  the  pelvic  floor  first  and 
rotates  under  the  symphysis.  The  occiput  now  is  turned 
into  the  hollow  of  the  sacrum,  the  forces  on  both  sides  of 
the  liead  balance,  and  we  liave  the  position  known  as 
"occiput  ijcrmanently  posterior."  Delivery  takes  place 
by  the  descent  of  the  occiput  along  the  posterior  wall  of 
the  canal,  which  is  so  much  longer  than  the  anterior  wall 
that  the  leading  part  cannot  reach  the  vulva  without 
drawing  into  the  excavation  a  certain  portion  of  the 
trunk  of  the  ftctus.  Flexion  now  becomes  exaggerated 
as  the  child  wedges  itself  into  the  pelvis  with  the  sinci- 
put jammed  against  the  inner  surface  of  the  .symphysis, 
and  ihecervico-bregmatic  diameter,  plus  the  thickness  of 
the  child's  thorax,  occupying  tiie  antero-posterior  diam- 
eter of  the  excavation.  Considerable  power  is  required 
to  drive  the  occiput  to  the  vulva,  and  the  uterus  labors 
under  the  disadvantage  of  having  a  lessened  amount  of 
ftetus  within  its  grasp;  at  the  same  time  the  f(etal  curve 
does  not  coincide  with  the  curve  of  the  genital  canal,  the 
leading  part  pointing  backward  and  tending  to  plough 


into  the  posterior  wall.  When  the  occiput  reaches  the 
vulva  the  ])erineum  is  pushed  far  back  and  frequently 
lacerated;  the  sinciput  is  released  from  under  the  pubis 
l)y  extension  of  the  head.  lieKtitution,  or  tlie  establish- 
ment of  the  normal  relation  between  head  and  shoulders, 
takes  place  as  usual,  but  it  may  be  noted  tliat  external 
rotation,  which  depends  upon  the  internal  rotation  of  the 
shoulders,  is  from  back  to  front  instead  of  from  front  to 
back.  The  rest  of  the  mechanism  of  delivery  presents  no 
peculiar  features. 

Conversion  into  a  Face  Presentation. — When  the 
flexion  is  greatly  disturbed  by  delay  in  the  passing  of  the 
bi-parielai  diameter  complete  extension  may  occur  and  a 
face  presentation  result,  or  the  occipitomental  diameter 
may  become  wedged  across  the  pelvis  and  further  prog- 
ress cease. 

PriM/no.n.'i. — As  compared  with  anterior  jiositions  the 
labor  is  longer  in  casesof  occiimt  posterior  and  iiiterveii- 
tiim  is  more  frequently  recinired.  Tlie  delay  is  chiefly  in 
the  Hrst  stage  of  labor,  but  the  forward  rotation  of  the 
occiput  occurs  in  the  vast  majority  of  cases;  according 
to  Bataillard  and  Varnier,  out  of  400  cases  of  occiput 
posterior  at  the  brim  of  the  [lelvis  rotation  failed  to  take 
place  in  but  6.  When  the  state  of  things  described  as 
"occiput  ]iermanently  posterior"  develops  the  prognosis 
for  the  child  becomes  serious  on  account  of  tlie  long- 
continued  pressure  and  exaggerated  flexion  due  to  the 
impaction.  For  the  mother  there  is  greater  danger  of 
laceration  of  the  soft  tissues  and  she  is  involved  in  all  the 
risks  incitlent  to  long  labors  and  operative  interference. 

Treatment. — During  the  last  few  weeks  of  pregnancy 
and  early  in  the  first  stage  of  labor  the  postural  treat- 
ment may  be  tried.  This  ccmsists  in  having  the  woman- 
assume  the  knee-chest  jiosition  at  intervals  for  as  long  a 
time  as  she  can  avoid  fatigue,  in  order  to  allow  the  head 
to  free  itself  from  the  pelvis  and  the  weight  ot  the  s]unal 
column  to  turn  the  occiput  to  the  front.  With  the  ex- 
ception of  the  postural  treatment  there  is  nothing  else  to 
be  done  until  the  cervix  is  dilated.  At  the  end  of  the 
first  stage  one  of  three  courses  may  be  followed:  1.  The 
case  maybe  left  to  nat  ti  re  when  the  patient  is  a  multi- 
para with  a  normal  pelvis  and  ftctus,  the  history  of  pre- 
vious labors  being  favorable.  3.  Ma  mini  Jh.iinn  and 
rotation:  Under  an  an;tsthetic  the  whole  hand  may  be 
introduced  into  the  vagina,  tlieheail  lifted  above  the  pel- 
vic brim,  flexed,  and  tlie  occiput  rotated  into  an  anterior 
position.  Unless  an  assistant  at  the  same  time  turns  the 
body  of  the  child  bj' external  manipulation  the  torsion  of 
the  neck  will  cause  the  occiput  to  regain  its  jiosterior  posi- 
tion as  soonasthe  hand  is  withdrawn.  After  the  occiput 
is  brought  into  one  of  the  anterior  positions  the  forceps 
should  be  applied  and  the  head  drawn  well  down  into 
the  pelvis  or  completely  delivered.  3.  Vemlon  :  Consid- 
erable skill  is  required  to  perform  manual  flexion  and  ro- 
tation ;  hence  the  inexperienced  obstetrician  will  find  inter- 
nal podalic  version  an  easier  operation  for  the  correction 
of  occiput  posterior.  4.  In  rare  cases  it  might  be  advis- 
able to  extend  the  head  and  allow  the  labor  to  proceed  as 
a  face  with  chin  anterior. 

During  the  natural  delivery  of  a  vertex,  occiput  pos- 
terior, the  physician  should  keep  watch  regarding  the 
maintenance  of  flexion  and.  if  necessary,  make  counter- 
pressure  upon  the  sinciput.  If  the  bi-parietal  diameter 
becomes  caught  in  the  sacro-cotyloid  so  that  the  head  tends 
to  exteiiil,  interference  according  to  one  of  the  methods 
described  above  is  called  for.  A  head  low  down  in  the 
pelvis  souK'times  can  be  flexed  by  the  application  of  re- 
versed forceps,  but  if  forceps  be  applied  while  the  head 
is  still  at  the  brim  the  almost  invariable  result  is  to  bring 
the  occiput  into  the  hollow  of  the  sacrum.  Under  ileep 
anaesthesia  it  is  surprising  from  how  low  a  position  in  the 
Iielvis  the  head  can  be  lifted  and  rotated  when  the  oiier- 
ator  is  expert.  The  forcible  rotation  of  the  head  while 
in  the  grasp  of  the  forceps  is  a  dangerous  jirocedure  al- 
though suggested  by  several  writers.  Forcejis  are  often 
re(iuired  for  the  extraction  of  the  head  after  the  occiput 
has  become  permanently  posterior. 

Face  Presentations. — Face  presentations  are  rarely 
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found  before  tlie  onset  of  labor  jiains  and  are  caused  by 
ciiuditions  wliich  allow  or  jimduce  extension  of  the  head, 
sueh  as  obliquity  of  the  uterus,  coiling  of  the  cord  about 
the  neck,  deformities  of  the  head  or  pelvis  hindering  de- 
scent of  the  occiput,  and  excessive  mobility  of  the  ftetus 
dui'  to  small  size  or  to  a  large  quantity  of  liquor  anuiii. 
Face  presentations  are  said  to  occur  once  in  about  two 
hundred  and  tiftv  labors. 

Piiaitifiii.^. — The  fa?tal  denominator  is  the  chin  which 
may  lie  opjiosite  one  of  the  ilio-pectineal  eminences  or 
sacro-iliac  synchondroses.  The  positions  are  designated 
as  follows;  R.M.P..  right  mentoposterior;  L.M.A.,  left 
niento-auterior;  L.M.P.,  left  mento-posterior;  R.M.A., 
right  mentii-anterior. 

"Diiiyiiiixis. — The  face  does  not  lit  well  into  the  pelvis, 
and  consequently  the  fa'tus  lies  higlier  in  the  abdomen 
than  ill  normal  presentations.  If  the  chin  be  anterior  the 
child's  chest  and  extremities  are  in  contact  with  the 
nicither's  abdominal  wall  and  are  easily  palpati'd;  the 
heart  sounds  are  very  distinct,  being  heard  near  the  level 
of  the  umbilicus  on  the  right  or  left  side.  When  the  chin 
is  posterior,  the  extension  of  the  head  prevents  a  close  re- 
lationship between  the  fietal  back  and  mother's aljdonien, 
so  that,  as  the  baud  follows  down  fi'om  the  breech,  the 
maternal  tissues  must  be  moi'e  and  more  depressed  to  reach 
the  child.  Low  down  the  right  angle  formed  by  the  oc- 
ciput and  back  may  be  noted.  On  internal  examination 
the  high  position  of  the  presenting  part  is  detected,  and 
when  the  cervix  is  dilated  the  finger  palpates  the  orbital 
ridges,  nose,  mouth,  and  chin.  If  the  woman  has  been 
in  laI)or  .some  time,  an  extensive  caput  succedaneuni  may 
make  it  very  ditlicult  to  distinguish  between  a  face  and 
a  breech.  In  doubtful  cases  care  must  be  taken  lest  the 
eyes  be  injured  by  the  examining  finger. 

Mechdnisin. — As  the  head  descends  the  extension  be- 
comes complete,  so  that  the  occijiut  is  pressed  against  the 
child's  back  and  the  chin  is  made  the  leading  part.     The 
chin,  therefore,  is  exposed  to  the  forward  thrust  from  the 
pelvic  floor  and  rotated  under  the  .symphysis;  the  shoul- 
ders are  now  upon  the   [lelvic  fioor  and  cannot  descend 
further  without  rotation  into  the  long  diameter  of  the 
outlet.     The  head  being  the  only  jiart  free  to  move  flex- 
ion occurs,  sweeping  the  occijiut  over  the  perineum  and 
delivering  in  succession  mouth,  nose,  sinciput,  and  occi- 
put,    Restituticm  and  external  rotation  with  delivery  of 
i  the  trunk  occur  in  the  same  manner  as  in  vertex  cases, 
i  In  chin  anterior  cases  the  rotation  of  the  chin   may  be 
[hindered  by  the  occiput  striking  the  promontory  of  the 
isaerum  so  that  the  face  often  descends  quite  low  iu  the 
I  pelvis  before  turning.     From  a   posterior  po.sition  the 
Ichin  must   make  a   long   turn,  which   is   possible   only 
Itlirough  good  extension,  strong  labor  pains,  and  concomi- 
|tant  turning  of  the  shoulders  to  relieve  the  torsion  of  the 
jiieck.     When  extension  is  deticient  or  the  forces  are  ab- 
jiiornial,  the  sinciput  may  be  turned  forward  and  the  con- 
lilition  of  "chin  pennaneutly  posterior"  be  <'Stal>lisheil. 
Under  the  ordinary  rehitionsof  ftetusand  pelvis  delivery 
is  impossible  with  the  chin  permanently  to  the  rear,  as 
Ihe  distance  between  the  thorax  and  point  of  chin  is  so 
much  less  than  the  length  of  the  posterior  wall  of  the 
•anal  that  impaction  develops  before  the  chin  can  reach 
he  vulva. 

Configuration  ok  the  He.\d. — The  moulding  of  the 
lead  during  face  labor  produces  a  flattening  of  the  ver- 
ex  with  bulging  of  the  frontal  and  occi]iital  bones;  con- 
sequently the  transverse,  occipito-mental,  and  occipito- 
i'rontal    diameters    are    increased   in   length   while    the 
luboccipito-bregmatic  is  diminished.     The  caput  succe- 
jlaneum  forms  over  the  malar  region,  about  the  eye  and 
Ingle  of  the  mouth,  producing  a  very  striking,  though 
emporary,  disfiguration.     There  maj'  be  an  ecchymotic 
rea  where  thi'  occiput  presses  against  the  back. 
\  Pmjniixi.'i. — The  fa'tal  mortality  in  face  labor  is  much 
igher  than  in  vertex,  being  placed  at  from  ten  to  fifteen 
er  cent.     The  dangers  are  the  extreme  extension  of  tlie 
ead  and  the  exposure  of  the  anterior  portion  of  the  neck 
)  pressure  against  the  pelvic  walls;  as  the  face  is  a  poor 
ilator  the  labor  is  apt  to  be  long  and  iirolapse  of  the 


umbilical  cord  is  favored  because  of  the  irregular  outline 
of  the  presenting  part;  the  freciucnt  necessity  for  oper- 
ative interference  is  also  injurious  for  the  child.  In 
neglected  cases  of  "chin  permanently  posterior"  the  out- 
look for  the  child  is  welluigh  bopele.ss.  For  the  mother 
the  prognosis  is  unfa\'orable  in  proportion  to  the  length 
of  the  labor  and  the  operative  measures  required. 

Treatment. — At  the  end  of  gestation,  cu'  during  the  first 
stage  of  labor,  an  elfort  may  be  made  to  correct  the  pres- 
entation by  means  of  external  manipulation.  The 
method  of  Schatz  consists  in  elevating  the  fa'tus  from 
the  pelvis,  flexing  the  trunk  upon  the  head  and  then 
pressing  downward  u]ion  the  breech;  an  assistant  mean- 
while should  aid  in  pressing  the  occiput  away  from  the 
child's  back.  The  substitution  of  a  vertex  presentation 
by  means  of  external  manipulation  is  possible  only  in 
cases  in  which  the  fcetus  is  cpiite  movable  and  the  mater- 
nal tissues  are  lax.  If  the  face  presentation  is  not  diag- 
nosed until  labor  isin  progress,  every  care  should  be  taken 
not  to  rupture  the  membranes  until  there  is  full  dilatation 
of  the  cervix.  When  the  bag  of  waters  is  large,  owing  to 
the  fact  that  the  face  does  not  fit  snugly  into  the  pelvic 
brim,  it  is  advisable  to  make  counter-pressure  by  intro- 
ducing the  col|)eury  nter  into  the  vagina.  When  the  face 
is  above  the  brim  with  the  c/iiii  autenor,  we  have  a  choice 
of  three  courses:  1.  The  del irery  may  be  left  to  nature: 
this  is  justifiable  only  when  the  patient  is  a  multipara 
with  a  history  of  previous  easy  labors  and  when  the  fw- 
tus  is  not  above  normal  size.  Good  extension  must  be 
assure<l  by  making  counter-pressure  against  the  sinciput, 
and  the  finger  or  forceps  blade  may  be  ajiplied  behind  the 
])ointof  the  chin  when  there  are  signs  of  delayed  rotation. 
The  fcetal  heart  must  be  frequently  examined  and  the 
forceps  applied  whenever  the  indication  arises,  but  the 
physician  must  remember  that  there  is  great  danger  of 
injury  to  the  child's  neck  from  the  tips  of  the  instrument. 
In  leaving  a  face  case  to  nature  the  physician  takes  upon 
himself  a  grave  responsibility,  and  it  is  well  to  warn  the 
family  iu  advance  of  the  dangers  and  of  the  temporary 
disfigurement  of  the  child's  face.  2.  Flerion  and  rota- 
tion. This  is  the  best  treatment  in  the  majority  of  cases ; 
the  flexion  gives  a  vertex  presentation,  and  manual  rota- 
tion is  necessary  to  correct  the  posterior  position  of  the 
occiput.  The  mode  of  procedure  is  the  same  as  that  de- 
scribed in  the  section  on  "  vertex  presentations,  occiput 
posterior."  After  correcting  the  presentation  the  forceps 
should  be  applied  to  draw  down  and  fix  the  head.  'i. 
Venion.  This  operation  is  indicated  when  the  physician 
desires  to  alter  the  presentation,  but  is  unable  to  jjerforni 
manual  flexion  and  rotation. 

}aee  Bitoir  tlie  Brim.  Chin  Anterior. — Under  these 
conditions  the  case  may  be  left  to  nature;  forward  lota- 
tiou  of  the  chin  may  be  delayed  and  require  the  assis- 
tance of  the  finger  or  forceps  blade ;  delivery  by  forceps 
may  be  necessary. 

Face  Abore  t/ie  Brim,  C'liin  Posterior.  —  In  this  position 
interference  always  is  demanded,  the  proper  treatment 
being  manual  flexion  which  gives  a  vertex  with  occiput 
anterior.  After  the  flexion  forceps  mav'  be  applied  if 
there  is  a  tendency  for  the  extension  to  recur. 

Faee  Below  tlie  Brim.  Chin  Posterior. — This  is  a  serious 
state  of  affairs.  1.  Introduce  the  hand  into  the  vagina, 
place  the  fingers  behind  the  chin  and  attempt  to  rotate  it 
forward.  Some  authorities  advise  grasping  the  face  in 
the  forcepsand  attempting  anterior  rotation;  this  is  very 
dangerous  and  no  one  but  an  expert  should  attempt  it. 
'i.  Elevation  and  flexion:  if  the  uterus  is  not  in  a  state 
of  tetanus  it  may  be  relaxed  under  deep  ana-sthesia  sutfi- 
ciently  to  allow  the  hand  to  elevate  and  flex  the  head.  It 
often  is  astonisliing  how  readily  the  head  may  be  lifted 
to  the  pelvic  brim,  even  when  low  down,  provided  the 
patient  is  deeply  ana'sthetized.  3.  If  ]Udcedures  Nos.  1 
and  2  fail  eraniotom//\s  indicated  if  the  child  be  dead,  but 
if  it  be  alive  the  claims  of  syinphyseotomi/  must  be  con- 
sidered. 

Buow  PnESENT-VTioNS. — Thcse  presentations  are  rare 
and  may  be  looked  upon  us  jiartialfaee.  the  head  being 
ill  an  attitude  midway  between  extension  and  flexion. 
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Brow  labors  occur  once  in  about  two  thousand  cases,  for 
the  first  contractions  of  the  uterus  usually  complete  the 
extension  or  ilexion. 

Diiigntisis. — Bv  external  palpation  the  case  would  have 
the  features  of  a  face  presentation  ;  internal  examination 
would  show  the  forehead  and  anterior  fontanel  occupy- 
iuic  the  centre  of  the  pelvic  inlet. 

'^fechanism.— As  the  attitude  of  the  head  brings  the 
largest  cephalic  diameters  into  tlie  pelvic  planes  sponta- 
neous delivery  is  possible  only  when  the  pelvis  is  roomy 
and  the  fietus  small.  The  brow  rotates  to  the  front  so 
that  the  face  cojues  to  lie  against  the  inner  surface  of 
the  sjmphysis.  By  a  movement  of  flexion  the  occiput 
sweeps  over  the  perineum,  then  by  extension  the  face  is 
freed  from  uu<ier  the  symphysis.  "Spontaneous  delivery 
of  lirow  permanently  p"osterior  is  impossible. 

Head  MoiikliiKj.—Xiiev  brow  labor  the  head  is  some- 
what triangular  in  shape,  the  occipito-mentul  diameter 
being  markedly  diminished.  The  caput  succedaueum 
occupies  the  forehead. 

Progiinxis. — Tlie  mortality  of  the  children  is  placed  as 
high  as  thirty  per  cent.  The  outlook  of  the  mother  de- 
pends upon  the  nature  of  the  labor  and  the  operative 
procedures  involved. 

Treatment.— 'When  diagnosed  early  in  labor  a  brow 
presentation  ahva.vs  should  be  corrected.  When  the  oc- 
ciput is  anterior  manual  flexion  is  the  best  treatment,  as 
the  result  is  vertex  in  a  favorable  position.  If  the  occi- 
put is  posterior,  extension  will  give  a  favorable  position 
of  the  resulting  face  presentation,  whereas  flexion  must 
be  supplemented  with  manual  rotation  of  the  occiput 
forward.  When  the  head  has  become  moulded  and  the 
brow  presentation  tends  to  recur  ver.sion  should  be  per- 
formed. In  an  impacted  brow  case  with  the  forehead 
anterior  a  cautious  trial  of  the  forcejis  may  be  attempted, 
but  craniotomy  or  .symphyseotomy  is  often  necessarj'. 
When  the  head  is  wedged  with  the  forehead  in  the  sa- 
crum, craniotomy  is  indicated. 

Pelvic  Pre.sent-\tioxs. — There  are  foiu'  varieties  of 
pelvic  presentations:  1.  The  breech  may  present  with 
the  thighs  flexed  upon  the  trunk  and  the  legs  upon  the 
thighs.  2.  The  legs  may  be  extended  along  the  length  of 
the  anterior  surface  of  the  child's  body.  3.  The  thighs 
maj'  be  extended  and  the  legs  flexed,  forming  a  knee 
presentation.  4.  Both  thighs  and  legs  may  be  extended 
downward,  giving  a  footling  presentation.  There  may 
be  \'arious  combinations  of  the  above. 

Eti'ilo;iy  Olid  Freqi.iency. — Pelvic  presentations  are 
caused  b}'  alterations  in  the  relation  between  the  fcetal 
and  uterine  ovoids.  Hydrocephalus  and  multiple  preg- 
nancy may  alter  the  shape  of  the  fcetal  ovoid  ;  the  shape 
of  the  uterus  may  be  changed  by  laxity  of  tissue,  excess 
of  liquor  amnii,  tumors,  contracted  pelvis,  and  placenta 
pnevia.  Including  cases  of  premature  labor  pelvic  pres- 
entations occur  once  in  tliirty  deliveries,  but  only  once 
in  sixty  if  none  but  full-term  cases  arc  included.  The 
higher  percentage  in  premature  cases  depends  upon  the 
fact  that  before  the  end  of  gestation  the  bulk  of  the  fce- 
tus  is  small  relative  to  the  size  of  the  uterine  ovoid. 

Positions. — The  fcetal  denominator  is  the  sacrum  and 
the  positions  are  as  follows: 

R.S.A.,  right  sacroanterior,  )  Bitrochanteric  diameter  in 
L.S.P.,  left  sacro-posterior,     \      R.  oblique. 
L.S.A.,  left  sacroanterior,      )  Bitrochanteric  diameter  in 
R.S.P.,  right  sacroposterior,  J'      L.  oblique. 

Diiif/iiosis. — On  abdominal  paljiatiou  tlie  head  is  felt  in 
the  upper  part  of  the  uterus  as  a  large,  hard,  round,  mov- 
able body ;  the  dejiression  marking  the  site  of  the  neck 
can  be  detected.  On  following  down  the  fcetal  trunk  the 
breech  and  small  parts  may  be  found  at  tlie  brim  of  the 
pelvis.  The  fcetal  heart  sounds  are  best  heard  over  the 
child's  back  above  the  level  of  the  umbilicus.  On  vag- 
inal examination  the  presenting  part  is  found  high  up 
and.  If  the  cervix  be  dilated,  the  sacrum,  coccyx,  and 
ischial  tuberosities  may  be  felt.  The  depressions  between 
the  buttocks  and  the  genital  organs  often  are  easy  to  dis- 
tinguish. To  differentiate  a  buttock  from  a  shoulder,  the 
finger  should  be  passed  into  the  groin  and  the  absence  of 


ribs  noted.  The  projection  of  the  heel,  the  malleoli,  and 
the  parallel  toes  are  the  marks  by  which  a  foot  is  distin- 
guished from  a  hand.  The  presence  of  the  i)atella  en- 
ables one  to  diagnose  a  knee  from  an  elbow.  During  the 
second  stage  of  labor  meconium  may  be  discharged  on 
account  of  the  pressure  to  which  the  child's  body  is  ex- 
posed. 

Mechanism. — The  first  stage  of  labor  may  be  prolonged 
as  the  soft  breech  seems  to  be  an  inefficient  irritant  to 
uterine  contraction.  Often  the  bag  of  waters  is  large 
and  therefore  tends  to  rupture  before  the  cervix  is  com- 
pletelj'  dilated.  As  the  breech  descends  the  anterior  hip 
is  the  lower  and  therefore  rotated  to  the  front  under  the 
.symphysis:  the  posterior  hip  sweeps  over  the  perineum. 
When  both  hips  are  at  the  vulva  there  results  a  lateral 
curvature  of  the  child's  trunk,  as  the  upper  portion  still 
is  in  the  axis  of  the  superior  strait.  The  shoulders  enter 
the  pelvis  iu  the  same  oblique  diameter  as  the  hips  and 
rotate  into  the  antero-posterior  diameter  of  the  outlet. 
When  the  trunk  is  delivered  as  far  as  the  scapula-,  the 
flexed  head  enters  the  plane  of  the  pelvic  brim  with  the 
suboccipito-bregmatic  diameter  occupying  an  oblicpie 
diameter  opposite  to  that  traversed  by  the  hips  and 
shoulders.  The  projecting  occiput  strikes  the  jielvic 
floor  and  rotates  to  the  front,  the  face  looking  into  the 
hollow  of  the  sacrum.  The  head  is  delivered  flexed,  the 
chin,  nose,  forehead,  and,  finally,  the  occiput  being  born. 
In  rare  instances  the  cxx-iput  turns  liackward  instead  of 
forward:  the  head  is  now  delivered  by  one  of  two  mech- 
anisms. If  flexion  is  maintained  the  delivery  is  like 
the  one  already  described,  except  that  the  face  slips  out 
from  under  the  symphysis  instead  of  over  the  perineum. 
If  the  chin  should  catch  ui)on  the  top  of  the  symphysis 
extension  occurs  until  the  face  comes  to  look  directly  up- 
ward :  in  this  attitude  the  occiput  is  the  first  part  of  the 
head  born  and  the  face  the  last.  In  some  instances  the 
legs  extended  alongside  the  trunk  act  as  splints  and 
hinder  the  descent  of  the  breech  by  preventing  lateral 
flexion  of  the  child's  body. 

Pi-orjnmis, — The  labor  is  longer  and  the  risk  to  the  fo"- 
tus  twice  as  great  in  breech  labors  as  in  vertex.  The 
dangers  to  the  fcetus  lie  in  the  unavoidable  compression 
of  tfie  cord  bi-tween  the  pelvic  walls  and  after  coming 
head,  in  t!ie  po.ssibility  of  an  insufficiently  dilated  cervix 
causing  constriction  about  the  child's  neck,  in  asphyxi- 
ation resulting  from  premature  efforts  at  respiration. 
Raiiid  extraction  ma_y  produce  fractures  or  dislocations 
of  the  limbs.  Even  in  good  hands  a  number  of  children 
are  lost  and  sometimes  resuscitated  infants  die  a  few  days 
later  from  bronchopneumonia  due  to  the  inspiration  of 
foreign  matter.  Tlie  prognosis  for  the  niotlier  is  not 
much  affected  by  a  breech  labor  unless  artificial  extrac- 
tion is  necessary  and  the  soft  tissues  are  lacerated. 

Manarjement. — At  the  end  of  pregnancy  or  very  early 
in  the  first  stage  an  effort  maj'  be  made  to  substitute  a 
cephalic  presentation  by  performing  external  version. 
If  this  treatment  succeeds,  which  is  rarelj'  the  case,  pads 
should  be  aiiplicd  to  the  sides  of  the  abdomen  to  prevent 
recurrence  <if  the  original  presentalion.  In  the  manage- 
ment of  breech  labor  the  physician  must  be  extremely 
careful  not  to  interfere  unless  the  indications  are  cleai'. 
During  the  first  stage  ])remature  rujiture  of  the  mem- 
branes must  be  avoided,  for  the  breech  ma.v  not  cause  , 
sufficient  dihxtation  for  the  passage  of  the  head  through 
the  cervix.  When  the  bag  of  waters  is  very  large,  coun- 
ter-pressure by  means  of  the  colpeurynter  is  a  wise  pre- 
caution. AVhen  the  second  stage  is  in  progress  it  is  well 
to  have  a  competent  assistant  ])resent,  the  forceps  ready. 
a  warm  blanket  for  wrapping  about  the  child,  and  all  the 
conveniences  for  resuscitating  asphyxiated  infants.  Dur- 
ing the  descent  of  the  hips  the  physician  should  fre- 
quently examine  the  fcetal  heart.  As  the  presenting 
part  nears  the  vulva,  thi-  patient  should  be  placed  in  the 
lithotomy  position  across  the  bed  or,  preferably,  upon  ii 
table.  As  the  trunk  is  liorn  it  is  ]irotected  from  the  ae 
lion  of  the  cool  air  liy  being  wrapped  in  the  blanket:  as 
soon  as  the  umbilicus  appeals,  the  cord  is  placed  asfar 
back  in  the  pelvis  as  possible  to  escape  compression,  i 
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Whilc  tilt'  attoudant  supports  the  bod_y  of  the  cliild,  the 
assistant  maintains  lirm  pressure  upon  the  uterus  in  order 
to  prevent  the  slipping  upward  of  the  arms  and  the  un- 
doing of  the  flexion  of  the  head.  If  there  be  delay  in  the 
descent  of  the  head,  the  child  should  be  made  to  straddle 
the  physician's  left  arm  while  the  fingers  of  the  left  hand 
are  passed  up  to  the  child's  mouth  or  superior  ma.xilla 
and  used  to  maintain  the  flexion;  the  fingers  of  the  right 
hand  are  placed  over  the  shoulders  and  traction  is  made 
directl}-  downward  until  the  chin  reaches  the  vulva,  when 
the  child's  trunk  is  elevated  to  enable  the  face  to  sweep 
over  the  perineum.  'When  the  mouth  has  been  brought 
to  the  outlet  there  is  no  need  for  haste,  and  the  attendant 
can  preserve  the  soft  tissues  by  slow  extraction  of  the 
head.  Cessation  of  the  pulsation  in  the  cord,  or  prema- 
ture efl'orts  at  respiration,  calls  for  immediate  delivery. 
The  most  serious  mistake  which  can  be  made  is  to  exert 
traction  upon  the  child's  trunk,  as  extension  of  the  arms 
and  head  will  probaljly  be  tlie  result  and  the  consequent 
delay  in  extracting  the  Jiead  be  fatal.  The  vast  majority 
of  cases  call  for  nothing  beyond  counter  pressure  over  the 
uterus  with  support  of  the  trunk  and  maintenance  of 
flexion. 

Ii/ipdciioii  of  the  Brecrli. — If  the  breech  is  low  down  the 
finger  may  be  hooked  into  the  groin  and  traction  made. 
When  the  finger  cannot  be  employed  a  gum-elastic  cathe- 
ter can  be  tbreaded  with  a  double  Too])  of  silk  and 
passed  over  the  groin  ;  the  loop  is  caught  with  the  finger, 
ilrawn  down,  and  used  to  carry  back  a  fillet  made  of  tape 
or  narrow  gauze.  The  traction  upon  the  fillet  should  be 
almost  directly  downward.  The  forceps  also  is  applied 
to  the  breech  in  cases  of  impaction,  but  it  is  very  apt  to 
slip. 

ExUnsinnof  the  Legs  Along  the  Trunk. — If  thisattitude 
of  the  limbs  hinders  descent  by  preventing  lateral  flexion, 
the  hand  nuist  be  passed  up  and  the  legs  flexed  and 
drawn  down. 

E.tten»>(jn  of  the  Arms  and  Head. — Arms  extended 
alongside  of  the  head  are  freed  in  the  manner  described 
under  the  head  of  version  and  extraction.  Flexion  of 
the  head  can  sometimes  be  re-established  by  pushing  the 
child  upward,  passing  the  fingers  up  to  the  mouth,  rotat- 
ing the  head  into  the  transverse  diameter,  and  making 
traction.  In  cases  of  deliver}-  of  face  to  the  pubes  the 
child's  body  is  swung  in  a  direction  opposite  to  that  fol- 
lowed when  the  occiput  is  anterior. 

Tninsrerse  Presentations. — In  these  presentations  the 
axis  of  the  fcctus  forms  an  angle  with  the  longitudinal 
axis  of  the  uterus.  The  great  majority  of  these  presen- 
tations are  shoidder  presentations  and  will  Ije  treated 
under  that  heading.  In  rare  instances  the  examining 
finger  impinges  upon  the  ventral  or  dor.sal  aspect  of  the 
child. 

Ciiuses  of  Transverse  Presentations. — The  causes  are 
much  the  same  as  those  producing  pelvic  presenta- 
tions; alteration  in  the  shape  of  the  uterus  from  tu- 
mors, pendulous  abdomen,  or  excessive  amount  of 
liquor  amnii.  deformed  pelvis,  and  fcetal  monstrosities 
are  the  most  worthy  of  mention.  Transverse  presenta- 
tions occur  in  less  than  one-half  of  one  per  cent,  of 
labor  cases. 

Position. — Shoulder  presentations  are  described  by  stat- 
ing whether  the  head  is  right  or  left  and  the  back  in  front 
or  behind;  hence  we  have: 

Head  to  the  right. 
1.  Dorso-anterior. 
3.  Dorso-posterior. 

Head  to  the  left. 

1.  Dorso  anterior. 

2.  Dorso-posterior. 

Diagrams. — On  inspection  and  palpation  the  long  diam- 
eter of  the  uterus  is  not  longitudinal  with  the  mother's 
abdomen  and  the  head  is  felt  in  one  or  the  other  iliac 
fossa ;  the  heart  sounds  are  best  heard  below  the  level  of 
the  umbilicus.  On  internal  examination  the  presenting 
part  is  high;  the  point  of  the  shoulder  is  characterized 
by  the  presence  of  the  clavicle  and  scapula ;  the  finger 
may  enter  the  axilla  and  distinguish  the  ribs;  the  arm 


may  be  followed  out  imtil  a  hand  is  reached.  In  some 
cases  the  hand  or  elbow  is  |:iriilapsed. 

Prognosis. — Neglected  shoidder  presentations  offer  an 
imfavorable  prognosis  for  both  mother  and  child,  for  if 
left  to  nature  the  uterus  contracts  dow-n  upon  the  fo'tus 
in  a  condition  of  tonic  spasm,  destroying  tlie  child's  life 
and  threatening  the  mother  with  the  dangers  of  rupture 
of  the  uterus,  postpartum  hemorrhage,  and  sepsis. 

Meehanism. — There  are  two  mechanisms  by  which 
shoulder  presentations  are  sometimes  spontaneously  de- 
livered, but  they  occur  so  infrequently  that  they  have  not 
the  least  bearing  upon  treatment. 

1.  Spontaneous  Version.  The  uterine  contractions 
gradually  force  one  or  the  other  foetal  pole  into  the  su- 
perior strait. 

2.  Spontaneous  Erolution.  The  fittus  is  doubled  u])on 
itself  iintil  the  breech  and  lower  extremities  of  the  child 
are  able  to  sweep  by  the  head  which  is  delivered  last. 

Treatment. — All  shoulder  presentations  call  for  inter- 
ference. Very  early  external  cephalic  version  may  be 
possible  in  some  cases,  but  the  usual  treatment  is  internal 
podalic  version  except  when  the  uterus  is  in  such  a  state 
of  spasm  that  there  is  danger  of  rupture;  in  which  event 
decapitation  is  the  safer  procedure. 

PiiOL.^rsE  OF  theLimbs. — Prolapse  of  the  limbs  along- 
side of  the  presenting  part  may  affect  the  mechanism  by 
producing  impaction  or  faulty  rotation.  Irregularities  in 
the  outline  of  the  pelvic  biim  constitute  a  predisposing 
cause  of  such  jirolapse. 

1.  In  Head  Presentations.  One  or  both  hands  may 
prolapse  alongside  of  the  head  and  prevent  descent  or 
cause  the  chin  or  occiput  to  rotate  into  the  hollow  of  the 
sacrum. 

If  the  diagnosis  be  made  in  the  first  stage  of  labor  noth- 
ing should  be  done  until  the  cervix  is  dilated.  An  effort 
then  may  be  made  to  replace  the  prolapsed  limb  or  limbs 
and  the  head  drawn  down  by  forceps.  If  replacement  or 
forceps  fail  version  is  indicated.  The  treatment  is  the 
same  when  the  foot  is  prolapsed. 

2.  In  Breech  Presentations.  A  prolapsed  hand  is  of 
very  little  import;  it  usually  slips  up  as  the  breech  de- 
scends, although  that  is  of  little  moment  as  the  presenting 
part  is  compressible  and  requires  less  space  than  does  the 
head. 

3.  In  Transterse  Presentation.  A  prolapsed  foot  sim- 
plifies the  performance  of  version.  A  hand  may  be  se- 
cured by  a  piece  of  tape  about  the  wrist  so  that  it  can  be 
drawn  to  one  side  and  prevented  from  ascending  as  the 
child  is  turned.  Montgomery  A.  Crockett. 

LACHRYMAL     APPARATUS,    AFFECTIONS    OF.— 

The  laehryinal  aiqiaiatus  consists  of  two  distinct  parts — 
the  lachrymal  gland,  described  by  anatomists  as  divisible 
into  an  orbital  and  a  palpebral  portion,  divided  by  a 
fibrous  septum,  which  lies  in  a  fossa  just  within  the  up- 
per margin  of  the  orbit  near  to  its  outer  angle,  and  which 
has  for  its  function  the  secretion  of  the  tears ;  and  the 
puncta,  the  canaliculi,  the  lachrymal  sac,  and  the  nasal 
duct,  which  together  form  the  drainage  system  of  the 
e_ve,  carrying  away  the  tears  from  the  neighborhood  of 
the  inner  canthus,  where  they  tend  to  accumulate  after 
having  accomplished  their  pur])ose  of  moistening  the 
conjunctival  sac.  It  is  commonly  taught  that  under  or- 
dinary conditions  the  lachrymal  gland  is  quiescent,  and 
that  it  is  onl}-  in  response  to  some  unusual  stimulus  that 
it  becomes  active  and  secretes  tears.  It  seems  proljable. 
however,  that  this  view  is  incorrect ;  for  in  occlusion  of 
the  nasal  duct  the  lachrymal  sac  soon  refills  with  tears 
after  having  been  emptied  by  pressure,  even  when  there 
is  no  inflammation  of  the  e_ye  or  of  the  sac  to  act  as  a 
special  stimulus.  It  is  held  "by  some  that  it  is  chiefly,  if 
not  solely,  the  palpebral  portion  of  the  gland  which 
secretes  habitually ;  but,  whether  this  be  true  or  not. 
there  seems  to  be  little  room  for  doubt  that,  at  least  when 
the  eyes  are  open  and  in  use,  there  is  a  constant,  though 
slight,  flow  of  tears,  which  disappear  in  part  by  evapor- 
ation from  the  surface  of  the  eye,  and  in  part  by  evapor- 
ation from  the  mucous  membrane  of  the  nostril  after 
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having  passed  through  the  nasal  duct.*  In  order  that 
the  chainage  of  tlie  eye  shall  be  perfect,  it  is  essential 
not  only  tliat  the  puncta  and  th<'  lachrymal  canals 
shall  be  ])ervious.  liuf  Ihat  the  eyelids  shall  be  in  such 
position  that  the  ])inicla  are  in  apjiosiliou  with  the 
ball,  otherwise  the  tears  fail  to  find  I  heir  way  into  the 
canaliculi.  The  lachrymal  gland  is,  comparatively 
spealiing,  rarely  the  seat  of  disease;  affections  of  the 
drainage  apparatus  are,  on  the  other  hand,  of  very  com- 
mon occurrence. 

Affectio.nsop  TnELACHiiVMAi.  Gland.  —  Lii.Kdion  af 
tlielachri/iiKil  (Jiind.  thuugh  from  its  protected  position 
it  is  little  exposed  to  external  violence,  has  happened  in 


Fig.  3090.— Hypertniphied  I.aehrjijiul  lUaiid. 


a  few  instances,  but  is  an  accident  of  e.xtreme  rarity. 
Neiiralfjia  nf  the  ghiiid  has  also  been  observed,  and  tiie 
name  ^'(Incryiiatlemilgia"  was  given  to  it  by  A.  Schmidt, 
who  first  described  it.  Severe  lancinating  pain  in  the 
region  of  the  gland,  intolerance  of  light,  and  excessive 
lachrymation  are  the  symptoms  which  characterize  it. 
It  is  said  to  occur  most  frequently  in  children,  and  in 
women  in  the  puerperal  state;  also  in  gouty  subjects. 
It  is  liable  to  become  chronic,  and  relapses  are  apt  to  oc- 
cur. In  this  country,  at  least,  it  is  a  very  uncommon 
affection,  and  the  writer,  if  he  has  met  with  such  a  case, 
has  failed  to  recognize  it.  The  application  of  moist  heat 
is  recommended  as  a  useful  remedy.  The  olcatc  of  mor- 
phine, or  of  morphine  and  at]opiue,  or  of  morjihine  and 
cocaine,  to  be  rublied  ujiou  the  brow  and  lid,  or  a  lotion 
of  belladonna  or  of  opium,  to  be  applied  over  the  closed 
lids,  suggest  themselves  as  the  local  remedies  from  which 
most  benefit  might  be  expected.  Constitutional  treat 
ment  also  should  not  be  neglected. 

^m\]>\chypirtr,qilniofthehichri/malglaridSsoccsL?,\o-aa\\y 
met  with.  It  is.saidto  occurmost  frequently  in  children, 
and  may  even  be  congenital.  The  gland  may  in  time  be'- 
come  so  large  as  to  force  the  eye  from  the  orbit,  and,  hy 
pressure  upon  its  nutrient  vessels  and  traction  upon  the 
optic  nerve,  to  destroy  sight.  Cases  have  been  observed, 
however,  in  which  there  was  great  disjilacement  of  the 
eye,  with  an  astonishing  amount  of  elongation  of  the 
optic  nerve  and  the  external  mu.seles  of  the  globe,  and 
yet  a  fair  amount  of  siglil  and  ability  to  rotate'the  eye  in 
various  directions  were  retained.  The  accompanying  il- 
lustration (Fig.  3lt9G),  which  is  an  accurate  reproduction 
of  a  photograph  of  the  patient,  represents  a  remarkable 
case  of  this  cluuueter  whieli  came  mider  the  observation 
of  Prof.  Christopher  Johnston,  of  Baltimore,  in  1876. 
Notwithstan<ling  the  great  displacement  of  the  eye  its 
movements  were  retained,  and  there  was  a  visual  acute- 


♦  It  is  a  common  oliservation,  witli  persons  who  have  oceluslon  of 
one  nasa.\  duct,  that  tlie  ujrrespondinc  nostril  is  drier  than  the  oppo- 
.<lte  one.  This  ilitTercnce  would  hardly  he  remarked  unless  the  nostril 
were  habitually  moisteued  by  a  constant  flow  of  tears. 


nes.s  equal,  at  least,  to  counting  fingers.  Professor 
Johnston  removed  the  greatly  hypertrophied  gland,  and 
the  eye  gradually  became  retracted  into  the  orbit  until  it 
finally  resuiued  nearly  its  normal  position.  This  is  the 
only  plan  of  treatment  likely  to  prove  effectual  in  cases 
of  this  character,  and,  to  prevent  impairment  of  vision,  re- 
sort to  it  should  not  be  too  long  delayed.  In  the  condi- 
tion known  as  .xerophthalmia  the  atropliic  process  is  said 
to  extend,  in  some  instances,  fi-oni  the  conjunctiva  to  the 
lachrymal  gland,  wliieh  unilergoes  iit.r<iiili)/  and  ceases  to 
secrete  tears. 

Ihirryocuienitis,  or  inflammation  of  the  lachrymal 
gland,  is  another  affection  which  is  seldom  encountered. 
In  explanation  of  this  fact  Power  leriiaiks;*  "It  is  not 
diHicult  to  a.ssign  reasons  why  inflammation  of  this  gland 
should  be  of  exceptional  occurrence,  for  it  occupies  a 
])osition  that  is  remarkably  protected  both  from  injury 
and  from  cold.  Then,  again,  the  product  of  its  secretion 
is  of  so  limpid  and  watei-y  a  character  that  concretions 
from  iiispissationor  deiiosition  ai'e  extremely  rare;  while 
it  is  diseliargrd  by  ilucts  uliieb,  though  very  fine,  are  yet 
numerous,  and  perha])S  communicate,  so  that  there  is  lit- 
tle risk  of  the  secretion  being  retained."  In  proof  of  the 
rarity  of  this  disease,  he  mentions  that  Arlt  states  he  has 
never  seen  a  case  of  it;  that  Desmarres  makes  the  same 
observation  ;  that  Hirschberg,  among  23,000  eases  of  dis- 
ease of  the  eye,  saw  but  one  case  of  suppurative  dacryo- 
adcnitis;  and  that  in  tin-  indi<:es  of  the  "Royal  Ijondon 
(>]ihthalmic  Hospital  Re]iorts,"  thei'c  occurs  only  one 
ease  of  abscess  of  tile  lachrymal  gland.  On  the  other 
hand,  however,  it  is  to  be  remarked  that  the  diagnosis  of 
this  affection  is  not  always  an  easy  matter,  and  that  it  is 
probable  that  it  has  not  infrequently  been  mistaken  for 
simple  orbital  cellulitis.  Galezowski  has  pointed  out 
that  daeryoadenitis  sometimes  assumes  an  epidemic  char- 
acter, ami  he  states  that  he  met  with  an  unusual  number 
of  cases  during  an  epidemic  of  mumps. 

There  are  two  varieties  of  inflanuiiation  of  the  lachry- 
mal gland— ;a  chronic  form,  which  is  the  more  common, 
and  an  acute  variety,  in  which  there  may  be  a  rapid  for- 
mation of  pus,  or  a  resolution  of  the  inflammation,  with- 
out the  occurrence  of  suppuration.  In  the  chronic  form 
the  gland  becomes  more  or  less  enlarged,  and  maybe  felt 
as  a  "firm,  nodulated,  immovable  swelling  at  the  upper 
and  outer  margin  of  tlie  orbit."  The  ujipcr  lid  is  usually 
somewhat  swollen  and  red,  and  the  conjunctiva,  espe- 
cially in  the  superior  retmtar.sal  fold,  is  injected.  Pain 
is  not  a  prominent  syni]itom.  Displacement  of  the  eye- 
ball downward  and  inward,  with  impairment  of  its  mo- 
bility, may  occur  if  the  swelling  of  the  gland  be  consid- 
erable. In  the  acute  variety  there  is  severe  pain  in  the 
region  of  the  gland,  accompanied  by  redness  and  O'deina 
of  the  upper  lid.  The  gland  itself  becomes  greatly  en- 
larged, and  in  consequence  the  eyeball  is  displaced,  and 
a  s(|uiiit  is  jirodueed  which  may  "be  accompanii'd  liy  dip- 
lo])ia  ;  the  movements  of  the  e3'eball  are  al.so  attended  by 
pain.  It  is  possible,  at  the  beginning  of  the  attack,  to 
recognize  the  firm  resistant  border  of  the  swollen  gland, 
and  by  raising  the  upjier  lid  to  see  it  projecting  into  the 
conjunctival  sinus;  but  the  sxvelling  of  the  lid  which 
supervenes  soon  prevents  the  gland  from  being  either 
felt  or  seen  (Power).  There  is  usually  congestion  and,  in 
the  neighborhood  of  the  gland,  chemosis,  of  the  conjunc- 
tiva. Cerebral  excitement,  sleeplessness,  and  delirinni 
are  mentioned  by  some  authors  as  occurring  in  the  mon^ 
severe  cases,  an(i  are  ascribed,  in  part,  to  implication  of 
the  duramater.  If  suppuration  supervene,  which  it  may 
do  within  a  few  days,  the  pus  may  make  its  way  to  the 
external  surface  of  the  lid,  or  it  niay  be  discharged  into 
the  eonjunelival  sac.  Usually  thi'  i'nilanimation  is  uni- 
lateral, but  both  glands  are  sometimes  siiiuillaneou.sh' 
affected.  The  causes  which  are  supposed  to  be  cajiable 
of  ex-citing  inflammation  of  the  lachrymal  gland  are  vari- 
ous— traumatism,  "cold,"  rheumatism,  gout,  struma, 
syphilis,  mumps,  influenza,   leucocythoemia,   tuberculo- 

*  In  a  very  interesting  lecture  upon  "  Affections  of  the  Lachrymal 
Apparatus,"  published  in  the  London  Lancet,  July  31st,  1S86. 
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sis,*  and  the  extension  of  inflammation  from  the  cornea 
and  conjunctiva,  are  among  tlio.se  wliicli  have  been  as- 
signed. The  treatment  will,  of  course,  vary  with  the 
character  of  the  attack  and  the  cireumstjmces  which  have 
given  rise  to  it.  In  the  chronic  form  benetit  nia\'  be  ex- 
pected from  the  local  ajiplication  of  mercurial  ointment, 
oleate  of  mercury,  or  compound  iodine  ointment;  or  an 
ointment  of  iodoform  or  of  iodol  may  be  tried.  Jlercury, 
iodide  of  potassium,  salicylate  of  soda,  quinine,  and  iron 
are  tlie  constitutional  remedies  whicli  are  most  likel.v  to 
be  u.scful.  E.xtirjiation  of  the  gland  maj'  be  required,  if 
it  shnuld  become  so  enlarged  as  to  endanger  the  integrity 
of  the  eye.  In  the  acute  variety,  if  there  is  hope  of  cut- 
ting sliort  the  attack.  leeching  should  be  resorted  to.  and 
a  lotiiin  of  acetate  of  lead  and  opium  should  be  applied 
externally,  while,  internally,  a  brisk  calomel  purge 
shoidd  be  given,  to  be  followed  by  the  liberal  administra- 
tion of  (piinine,  salicylate  of  soda,  or  pyroplmsphate  of 
soda.  ( )]iium  or  chloral  ma_v  be  recpiired  fur  the  relief  of 
pain.  Warm  fomentations  should  take  the  jilace  of  the 
lead-and-opium  wash  if  it  becumes  manifest  that  suppu- 
ration is  to  supervene;  and  when  pus  can  be  detected,  a 
free  incision  should  be  made  through  the  upper  lid  to 
permit  of  its  escape.  Some  autliorities  recommend  that 
the  incision  shoidd  be  made  beneath  the  upper  lid,  but 
the  swelling  of  the  parts  makes  this  difficult  of  accom- 
pli.shnient. 

It  sometimes  hajipens,  after  suppurative  inflammation 
of  the  lachrymal  gland,  that  a  fistulous  opening  is  left  in 
the  inte.gument  of  the  lid,  through  which  there  is  a  con- 
stant and  aimoying  discharge  of  tears.  Such  lachryiudl 
fistula  are  difficult  to  cure,  and  it  is  not  always  safe  to 
attemjit  their  closure,  as  this  may  be  followed  by  a  fresh 
attack  of  iuHannnation  of  the  gland.  Necrosis  of  the  mar- 
gin of  the  orbit  and  of  tlie  orbital  plate  has  been  known 
to  occur  as  a  result  of  severe  inHammation  of  the  gland, 
and  temporary'  tistuhe  may  be  produced  in  consequence. 

From  obstruction  of  ime  or  more  of  the  excretory 
ducts,  <■(/.«<  of  the  liir/iri/mul  gl/ind,  termed  dacn/ops,  is  oc- 
casionally formed.  Upon  everting  the  lid  it  ma}' be  seen 
as  "a  bluish-pink,  .semitransparent,  elastic,  and  some- 
what fluctuating  swelling,  consisting,  perhaps,  of  several 
nodulated  segments  of  varying  size.  .  .  .  The  swelling, 
moreover,  increases  suddenly  and  markedly  in  size  if  the 
patient  cries,  or  the  secretion  of  tears  is  stimulated  by  the 
application  of  some  irritant  to  the  conjunctiva  "  {Soelberg 
Wells).  The  wall  of  the  cyst  is  so  delicate  and  ill-defined 
that  it  is  impossible  to  dissect  it  out.  The  treat- 
ment which  lias  proved  most  successful  is  tlie  establish- 
ment of  an  artificial  opening  between  the  cy.st  and  the 
conjunctival  sac,  whicli  may  be  done  either  by  making 
an  incision  from  tlie  conjunctiva  through  the  anterior 
wall  of  the  cyst,  and  keeping  the  edges  apart  by  thedail}' 
introduction  of  a  jirobe  until  they  have  healed;  or,  as 
von  Grade  suggested,  by  introducing  a  suture  through 
the  wall  of  the  cj'st,  tying  it  loosely,  and  allowing  it  to 
cut  its  way  out. 

In  rare  instances  chalky  concretions  known  as  ducryo- 
lillis  are  found  in  the  lachrymal  gland.  If  so  situated  as 
to  cause  irritation,  they  should  be  removed  liy  incision 
through  tlie  conjunctiva.  Tuinors  of  the  lachrymal 
gland  are  rare.  The  following  varieties,  believed  to  have 
had  their  origin  in  the  gland,  have  been  observed:  Ade- 
noma, myxoma,  myxosarc<iina,  h'mpho-sarcoma.  spin- 
dle-cell sarcoma,  epithelioma,  cylindroma,  chloroma.  and 
carcinoma.  As  soon  as  the  diagnosis  can  be  established 
complete  extirpation  of  the  gland  should  be  practised. 
This  niav  be  accomplished  by  means  of  a  free  incision 
tlirough  the  skin  and  fascia  of  the  upper  lid.  close  to  the 
margin  of  the  orbit,  or  the  outer  canthus  niav  be  divided, 
and  the  gland  removed  through  an  incision  in  the  superior 
conjunctival  cul-de-sac. 

Affections  of  the  Dr.vin.\c;e  ApPAR.\Trs. — Al- 
though the  secretory  portion  of  the  lachrymal  apparatus 

*  Foran  IntfTestinc  paper  bv  Dr.  EilwanI  Stii-rc-n  npon  •'Tuln'ivulims 
Dacryoadenilis  and  rmijunctivitis,"  with  ivfi'ivm-.-s  tn  tin-  litrinuire 
of  ttic  subject,  see  the  Jolins  Hopkins  Hospital  I'.iilleiiii  foi  \o\  ciuber, 
1901. 


is  so  rarely  affected  by  disease,  those  parts  which  have  to 
do  with  the  drainage  of  the  eye  are  very  frequently,  as 
has  been  said,  the  seat  of  pathological  changes.  There 
is  a  twofold  reason  for  this — first,  the  mechanism  by 
which  the  tears  are  carried  from  the  conjunctival  sac  to 
the  uose  is  somewhat  complex,  and  a  disarrangement  of 
any  one  of  its  parts  is  likely  to  disturb  the  normal  action 
of  the  whole;  and,  second,  the  whole  drainage  apparatus, 
while  an  appendage  of  the  eye,  is,  pathologically  consid- 
ered, a  part,  rather,  of  the  nasal  cavity,  and  it  is  a  (pies- 
tion  whether,  under  the  conditions  of  modern  civilization 
— paradoxical  as  the  stiitement  may  appear — a  perfectly 
healthy  state  of  the  latter  is  not  an  abnormal  state. 
Whatever  maj'  be  the  nature  of  the  pathological  changes 
which  affect  the  drainage  apparatus,  or  wherever  they 
maj"  be  located,  a  common  symptom  characterizes  them 
all:  the  pas.sa.ge  of  the  tears  into  the  nose  is  more  or  less 
completelv  interrupted,  and,  in  consequence,  they  over- 
flow the  lids.  This  is  the  condition  known  as  eiiijjliom, 
or  stillicidium  lacrimnrum,  which  is  not  only  in  itself 
very  annoying,  but  frequently  gives  ri.se  to  chronic  con- 
junctivitis, blepharitis,  and  even  to  eczema  of  the  lids 
and  cheek. 

Considering,  in  their  anatomical  order,  the  several  con- 
ditions which  may  cause  epiphora,  we  have,  first,  ordu- 
xioii  of  the pii nefd  {[he  closure  of  the  lower  punctum  prob- 
ably' producing  more  disturbance  than  that  of  the  upper), 
an  att'ection  of  not  ver)- common  occurrence,  and  ma/jwsi- 
tion  ofthepiincta,  a  condition  which  may  be  brought  about 
by  a  variety  of  causes,  and  which  is  much  more  fre- 
quently encountered.  The  effect  of  each  of  these  condi- 
tions, which  are  often  associated,  is  the  same — the  tears 
are  prevented  from  gaining  entrance  to  the  caualiculi. 
Complete  obliteration  of  the  punctum  rarelj'  happens, 
except,  perhaps,  as  the  result  of  traumatism  (laceration, 
burn,  or  injuiy  of  the  lid  from  snnie  destructive 
chemical  agent),  or  of  inflammation  attended  by  necrotic 
changes  involving  the  tissues  in  its  neighborhood.  More 
or  less  complete  occlusion,  especially  of  the  lower  punc- 
tum, is,  however,  a  common  result  of  ectroiiion.  and, 
indeed,  of  any  condition  which  causes  the  punctum  to 
turn  outward,  and  so  not  only  prevents  the  tears  from 
entering  it,  but  brings  about  a  desiccation  of  the  parts. 
Under  such  circumstances  the  mucous  membrane  lining 
the  punctum  becomes  dry  and  cuticle-like ;  the  opposite 
walls  of  the  orifice  adhere;  and  a  layer  of  epidermis, 
continuous  with  that  of  the  external  surface  of  the  lid, 
forms  over  it.  In  this  condition  it  is  not  always  easy  to 
ascertain  the  positi(m  of  the  occluded  punctum  {though 
it  is  usually  iudicate(l  by  a  slight  depression);  but,  when 
it  can  be  found,  there  is  generally  little  difficulty  in 
reopening  it.  the  best  instrument  for  the  purpose  being  a 
straight,  rather  sharp-pointed  probe  (Fig.  8100).  which, 
with  a  drill-like  motion,  can  be  made  to  penetrate  the 
newly  formed  eiiidermis,  and  enter  the  still  patent  canalic- 
ulus. When  there  is  complete  obliteration  of  the  orifice 
this  method  is  not  likely  to  be  successful.  By  putting  the 
lid  upon  the  stretch  we  may.  however,  succeed  in  entering 
the  canaliculus,  near  the  jninctum,  with  a  sharp-pointed 
knife,  and,  having  satisfied  ourselves  that  we  have  ac- 
complished this  by  passing  a  fine  probe  along  the- canalic- 
ulus into  the  lachrymal  .sac,  we  can  then  introduce 
Weber's  probe-pointed  knife,  and  slit  the  canaliculus 
throughout  its  whole  length.  The  cut  margins  will  have 
to  lie  separated  every  twenty-four  or  forty -eight  hours  for 
three  or  four  da^'S.  by  which  time  they  will  have  cica- 
trized, and  henceforth  the  tears  will  find  their  way  into 
the  lachrymal  sac  through  the  divided  canaliculus.  An- 
other method  of  dealing  with  such  cases,  projio.sed  by  Jlr. 
Streatfield,  is  to  slit  the  ujiper  canaliculus,  .and  to  pass  a 
small,  properly  bent  probe  through  this  aperture  into  the 
lachrymal  .sac,  and  then  along  the  lower  canaliculus  to 
the  occluded  ptmctum.  If  practicable,  the  point  of  the 
jirobe  is  then  to  be  forced  through  the  obstruction,  or, 
if  this  cannot  be  done,  it  is  to  be  cut  down  upon.  After- 
ward the  lower  canaliculus  may  be  slit  in  the  manner  de- 
scribed. 

There  are  several  malpositions  which  the  puncta  may 
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Flo.  3097.— Weher' 
Canaliculus  Knife. 


assume  (the  lower  one  especially),  that  give  rise  to  epiph- 
ora by  ijreventing  the  tears  from  entering  the  canali- 
culi.  They  may  iDe  more  or  less  completely  everted,  so 
that  they  no  longer  lie  in  contact  with  the  eyeball;  they 
may  be  so  strongly  inverted  that  a 
sim'ilar  effect  is  produced ;  or,  owing 
to  the  sniiill  size  of  the  eyeball  or  its 
sunken  position,  they  may  lie  away 
from  it,  a  narrow,  triangular  space  in- 
tervening, in  tlie  neighborhood  of  the 
inner  canthus,  between  the  lids  and 
the  fi-oiit  of  the  eyeball.  Eversion  of 
the  ]iunctnm  is  a  usual  accompaniment 
of  the  ditfcrent  varieties  of  ectropion. 
It  may  also  be  jiroduced  by  chronic 
inflammation  of  the  margin  of  the  lids, 
and  is  frequently  present  in  paralysis 
of  the  facial  nerve.  In  persons  ad- 
vanced in  life  it  is  often  met  with  as 
one  of  the  evidences  of  senile  decay, 
being  due  to  relaxation  of  the  tissues 
of  the  lid  and  loss  of  tone  of  the  or- 
bicularis muscle.  The  epiphora  which 
accompanies  eveision  tends  to  aggra- 
vate the  malposition  of  the  puuctum, 
for  it  is  apt  to  excite  an  eczematous  inflammation  of 
the  external  surface  of  the  lid,  which,  by  inducing  further 
couti'action,  increases  the  ectropion.  Inveisiou  of  the 
punctum  is  usually  due  to  entropion,  and  is  not  infie 
queutly  one  of  the  later  consequences  of  chronic  tiachoma. 
The  remedy  for  all  malpositions  of  the  puncta  is  the 
operation,  devised  by  Bowman,  of  slitting  the  canalicu- 
lus. There  are  several  methods  of  performing  this  little 
operation  (which  can  be  done  almost  painlessly  under  the 
influence  of  cocaine),  and  a  variety  of  instrumeuts  have 
been  contrived  for  tlie  purpose.  In  the  writer's  opinion, 
the  best  plan  is  to  use  the  beak-pointed  knife  of  AVebei 
(Fig.  3097),  or  one  of  its  mauy  moditications.  The  lid 
should  be  put  well  ujiou  the  stretch  while  the  knife  is 
being  introduced  and  the  section  completed,  and  care 
should  be  taken  to  hold  the  edge  of  the  hlade  in  such  a 
way  that  the  gutter  made  b.y  the  division  of  the  canali- 
culus shall  present  rather  toward,  than  away  from,  the 
eyeball.  This  precaution  is  not  infiequently  disregarded. 
and  in  consequence  there  not  only  results  a  conspicuous 
deformity,  but  the  purpose  of  the  operation  is  less  per- 
fectly accomplished.  The  effect  of  this  simple  surgical 
procedure,  when  jiroperlj'  done,  is  in  most  cases  very 
gratifying:  not  only  is  the  epijihora  cured,  but  the  palpe- 
bral con  jvmctivitis  and  blepharitis  which  it  induces  disaji- 
pear,  and  the  malposition  of  the  lid  margin  is  corrected 
or,  at  least,  improved.  This  commendation,  it  may  be 
remarked,  applies  more  especially  to  the  slitting  of"  the 
Imoer  canaliculus.  The  division  of  the  upper  canaliculus 
is  an  operation  which  the  writer  has  very  rarely  found 
necessary.  If  it  is  impossible  to  gaiu  entrance  to  the 
lachrymal  sac  by  way  of  the  lower  canaliculus,  or  to  re- 
store its  pernreability,  we  may  operate  upon  the  ujiper 
one;  but  otherwise  "there  seems  to  be  no  advantage  in 
doing  so.  When  the  eversion  of  the  lower  pimctum  is 
considerable,  and  is  only  partially  remedied  by  the  simple 
division  of  the  canaliculus,  we  n'liiy  increase  the  effect  by 
excising  the  posterior  wall  of  th"e  latter,  with  a  small 
piece  of  the  adjoining  conjunctiva,  as  suggested  bv  Crit- 
cliett.  As  a  rule,  the  edges  of  the  divided  canaliculus 
show  but  slight  tendency  to  reunite,  and,  if  separated 
once  or  twice,  will  cicatrize  and  remain  apart.  In  excep- 
tional instances,  however,  they  adhere  and  re-adhere  in 
a  most  persistent  manner.  When  this  hapjieus  the  difli- 
eulty  can  usually  be  overcome  by  the  excision  of  the  pos- 
terior lip  of  the  canaliculus,  as  just  described.  After  di- 
vision of  the  canaliculus  for  malposition  of  the  punctum, 
an  astringent  collyrium  is  usually  required  to  facilitate 
the  cure  of  the  attendant  conjunctivitis.  A  .solution  of 
sidjihate  of  /,inc(gr.  ss.-i.  to  3  i.),  or  of  alum  (gr.  i.-ij. 
to  I  i. ),  or  a  combination  of  either  of  tlie.se  astringents 
witii  boracic  aciil  (gr.  x.  to  |  i.),  answers  well  for  this 
purpose.     If  blepharitis  also  be  present,  an  ointment  of 


yellow  oxide  of  mercury  (h3^drarg.  ox.  flav.,  gr.  ij.  to 

"vaseline  cerate,"  or  ung.  aquas  ros»,  3  i.)  should  be 
presciibed,  and  the  margin  of  the  lids  should  be  touched 
occasionally  with  a  crayon  of  nitrate  of  silver. 

The  ]Hmcta  may  be  pervious  and  in  normal  position, 
and  yet  the  tears  ma}'  fail  to  reach  the  lachrymal  sac  be- 
cause of  (iccliifikni  of  till'  I'll  iiitlii-iiU.  Extensive  obliteration 
of  the  canaliculus  is  usually  of  traumatic  origin,  but  lo- 
calized strictures  may  occur  inconsequence  of  plastic  in- 
flammation arising  in  other  ways.  The  obstruction  may 
be  situated  in  any  pait  of  the  canal,  but  is  most  apt  to  be 
near  its  inner  extremity,  either  at  the  point  where  the 
upper  and  lower  canaliculi  join,  or  at  the  juncture  of  the 
coimnon  canal  with  the  laclnymal  sac.  It  is  difficult  to 
cure  such  strictures  simply  bj'  jjiobing,  as  they  are  very 
apt  to  re-form.  Tlie  best  plan  is  to  slit  up  the  canalicu- 
lus, preceding  the  introduction  of  the  knife  b}'  the  forci- 
ble passage  of  a  tine,  stiff  probe,  and  being  careful,  if 
possible,  to  get  the  b<'ak  of  the  knife  well  into  the  lach- 
rymal sac.  If  the  probe  cannot  be  made  to  enter  the  sac, 
a  sharp-pointed  knife  must  be  employed  instead.  When 
both  canaliculi  are  extensively  obliterated,  it  is  difficult, 
and  may  be  impossible,  to  restore  a  permanent  passage- 
way for  the  tears. 

Fureu/H  bodies,  especially  loose  eyelashes,  are  liable  to 
find  their  way  through  the  puncta  into  the  canaliculi, 
where  they  excite  irritation  and  obstruct  the  passage  of 
the  tears.  If  possible,  they  should  be  extracted  through 
the  punctum;  but,  if  this  cannot  be  done,  their  removal 
may  be  accomplished  bv  slitting  the  canaliculus.  Ducrij- 
iiliths  occasionally  form  in  the  canaliculi,  and  small  polypi 
may  develop  in  them.  Dacrj-olitlis  are  commonly  due  to 
the  presence  of  a  vegetable  fungus  (leptothrix),  which, 
as  it  grows,  distends  the  canaliculus,  and  ma}'  project 
through  the  punctum.  In  order  to  remove  these  growths 
completely,  division  of  the  canaliculus  may  be  necessary. 

Diicryocystitis. — The  lachrymal  sac,  into  which  the 
canaliculi  empty,  and  which  is  continuous  below  with 
the  nasal  duct,  is  frrciucntly  the  seat  of  inflammation. 
An  uncomplicated,  primary  inflammation  of  the  lachry- 
mal sac  is,  however,  not  often  encountered.  In  a  very 
large  majoritj-  of  cases  the  inflammation  is  secondary  to, 
and  dependent  u])ou,  disease  of  the  nasal  duct.  Primary 
inflammaliou  of  the  sac  is  oftenest  met  with  in  the  new- 
born, usually  in  the  form  of  a  mild  blennorrha'a ;  it  also 
occurs  in  strumous  children,  and  it  may  be  produced  by 
external  violence — for  exam]ile,  a  blow  upon  the  eye — 


Fig.  3098.— Case  of  Acute  Dacryocystitis. 

or  by  the  entrance  into  the  sac  of  an  irritant  fluid.  The 
usual  cause  of  dacryoc}'stilis,  however,  is  stricture  of  the 
nasal  duct.  When  this  condition  exists  tears,  mucus,  and 
epithelial  debris  accumulate  in  the  lachrymal  sac  and 
form  an  excellent  medium  for  the  growth  of  invading 
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bacteria.  In  this  way  there  is  set  up  a  chronic  catarrhal 
iutianimation,  or  blenuorrlioea,  wliicli  ma.v  last  for  3'ears, 
the  sac  being  constantly  distended  with  mucopurulent 
matter,  which  oozes  out  through  the  puncta  and  spreads 
over  the  eye,  obsciu'ing  vision,  or  mixes  witlt  the  tears, 
to  overrim  the  lid.  and  so  increases  tlie  annoyance  of  the 
stillicidium. 

The  individual  who  suffers  in  this  way  is  fortunate, 
however,  if  he  does  not  experience  a  periodical  aggrava- 
tion of  his  troubles;  for  in  chronic  blenuorrhiea  of  the 
lachrymal  sac  acute  exacerbations  of  the  intlammation 
are  by  no  means  unusual,  while  conjunctivitis  and  kera- 
titis are  complications  which  may  occur  at  any  time. 
Acute  dacryocystitis,  or  abscess  of  the  sac  (Fig.  3098), 
as  it  is  termed,  is  a  serious  malady ;  at  least,  it  is  attended 
by  intense  suffering  and  at  times  by  very  considerable 
constitutional  disturbance.  The  swelling  which  accom- 
panies it  is  not  confined  to  the  region  of  tlie  lachrymal 
Siic.  but  involves  tlie  lids  and  cheek;  indeed,  the  whole 
side  of  the  face  may  be  swollen,  (edematous,  and  red,  so 
that  tlie  appearance  presented  is  not  uulike  that  of  facial 
erysipelas,  for  which  it  is  often  mistaken.  If  the  intlam- 
mation is  allowed  to  run  its  course,  the  sac  becomes  dis- 
tended by  pus  which  after  a  time  makes  its  way  through 
the  walls  and  liualiy  through  the  external  integument. 
After  this  has  occurred  the  acute  symptoms  suliside.  and 
usually  the  parts  return  to  their  former  condition.  It 
may  happen,  however,  that  the  external  opening  through 
which  the  pus  has  found  exit  fails  to  heal,  because  of  the 
constant  passage  through  it  of  tears  and  mucus,  and  there 
is  then  established  the  condition  known  as  fintula  lacri- 
mnlis. 

It  follows,  from  what  has  been  said  regarding  tlie  eti- 
ology of  inflammation  of  the  lachrymal  sac,  that  the 
treatment  of  this  affection — at  least  of  the  chronic  variety 
of  it — is.  practically,  the  treatment  of  stricture  of  the 
nasal  duct,  and  of  this  we  shall  speak  presently.  A  few 
suggestions  may  be  offered  here,  however,  in  regard  to 
the  ireaimcnt  of  in-ute  (lacri/oci/stitis.  It  does  not  often 
happen  that  cases  of  this  character  are  seen  early  enough 
to  enable  us  to  cut  short  the  attack  by  antiphlogistic 
measures;  but  when  it  does,  every  effort  should  be  made 
to  bring  about  tliis  result.  The  abstraction  of  blood  by 
leeches,  the  application  of  a  lotion  of  lead  and  opium 
(ext.  opii,  gr.  x.  to  xv. ;  plumb,  acetat. ,  gr.  xv. ;  acpioe 
destill.,  3  iv,),  and  the  administration  of  a  brisk  calomel 
cathartic,  to  be  followed  by  liberal  doses  of  pyrophos- 
phate of  soda  (gr.  xv.  to  xx.  every  two  or  three  hours), 
are  the  measures  which  are  most  likely  to  prove  effectual. 
If  these  measures  fail  to  subdue  the  intlammation,  warm 
flaxseed-meal  poultices,  or,  better  still,  a  pad  of  gauze 
wet  with  a  lotion  of  opium  and  boracic  acid  (ext.  opii, 
gr.  x.-xv.  ;  acid,  boracic,  gr.  Ix.;  aq.  destil.,  Jiv.)  and 
■covered  with  a  piece  of  rublier  protective  to  prevent 
•evaporation  (a  cleanly  and  convenient  substitute  for  a 
poultice),  should  be  applied  constantly,  and  as  soon  as 
fluctuation  can  be  detected,  or  it  is  evident  that  pus  has 
formed  and  is  endeavoring  to  make  its  way  to  the  sur- 
face, vent  should  be  given  it  by  an  incision  through  the 
integument  and  the  anterior  wall  of  the  sac.  As  such 
an  incision  leaves  no  perceptible  scar  (provided  it  is  made 
in  the  direction  in  which  the  skin  tends  to  wrinkle,  that 
is,  from  above  and  toward  the  nose  dtiwnward  and  out- 
ward), it  is  much  better  to  give  the  pus  free  exit  in  this 
way  tlian  to  attempt  to  drain  the  sac  by  slitting  the  ca- 
naliculus. 

The  close  relationship  which  exists  lietween  affections 
■of  the  nose  and  disorders  of  the  drainage  apparatus  of  the 
■eye  has  a!rea<ly  been  alluded  to.  This,  as  might  be  ex- 
pected, applies  especially  to  pathological  states  of  the 
nasal  duct;  for  this  canal,  wliich  is  continuous  above 
with  the  lachrymal  .sac,  aiJd  empties  below  into  the  infe- 
rior nasal  fossa,  is  in  reality  almost  a  part  of  the  nose 
■cavity  itself.  The  membrane  which  constitutes  its  walls 
is  continuous  with  the  lining  membrane  of  the  nose,  and, 
like  the  latter,  is  extremely  vascular,  contains  erectile 
tissue,  and  is  at  once  both  a  periosteal  and  a  mucous 
membrane.     It  is  then  no  matter  of  wonder,  since  nasal 


catarrh  is  so  common  a  condition,  that  catarrh  of  the 
lachrymal  duct  should  also  be  of  frequent  occurrence, 
and,  in  view  of  what  has  just  been  stated  as  to  the  histo- 
logical peculiarities  of  the  tissues  which  compose  the 
membranous  canal,  it  is  not  surprising  that  an  intlamma- 
tion commencing  here  as  a  simple  mucous  catarrh  should 
often  lead  to  stenosis  of  the  duct,  and  ultimately  to  the 
formation  of  periosteal  or  bony  strictures;  for,  owing  to 
the  vascularity  of  the  parts  and  tlie  erectile  character  of 
the  sulmuicous  tissue,  it  is  manifest  that  even  a  slight  in- 
tlammation must  be  attended  by  marked  engorgement 
and  tumefaction,  which  will  tiuiekly  lead  to  obliteration 
of  the  cavity  of  the  duct.  And  it  is  further  evident  that 
this  temporary  occlusion,  by  causing  retention  of  tears, 
will  tend  to  "aggravate  and  prolong  the  intlammatory 
process.  And  so  what  was  at  first  simply  a  catarrhal 
process  becomes  presently  a  periosteal  inflammation,  at- 
tended bj' plastic  effusion,  whicli  leads  ultimately  to  per- 
manent stenosis  of  the  duel.  The  usual  sequence  of 
events  in  obstructive  lacluymal  disease  is,  first,  na.sal  ca- 
tarrh, with  secondary  involvement  of  the  lachrymal  duct; 
in  consequence  of  this,  temporary  occlusion  of  the  duct 
followed  by  periostitis,  and  ultimately  by  permanent 
stricture;  then,  persistent  blennoriiia>a  of  the  lachrymal 
sac,  culminating  at  intervals  in  acute  outbreaks  of  inflam- 
mation, which  may  give  rise  to  lachrymal  fistula.  If  it 
be  added  that  obstinate  conjunctivitis  and  ulcerative  or 
suppurative  keratitis  are  complications  of  not  infrequent 
occurrence,  and  that  when  stenosis  of  the  lachrymal  duct 
is  once  established  it  never  undergoes  spontaneous  cure, 
but,  with  all  its  unpleasant  consequences,  lasts  for  a  life- 
time, we  shall  have  a  fair  comprehension  of  this  trouble- 
some affection,  which  surgeons  have  for  so  long  regarded 
with  interest,  and  in  the  treatment  of  which  they  have 
expended  so  much  ingenuity.  It  is  doubtless  true  that 
inflammation  of  the  lachrymal  sac  ajid  stricture  of  the 
duct  do  not  alwaj's  arise  in  this  manner,  for  we  meet  with 
cases  that  are  clearly  of  traumatic  origin,  in  which  the 
starting-point  of  the  trouble  is,  perhaps,  a  lilow  upon  the 
bridge  of  the  nose  or  over  the  region  of  the  lachrymal  sac; 
and,  moreover,  it  is  commonly  taught  that  inflammation 
of  the  ocular  membranes  may  extend  to  the  lachrymal 
passages;  but,  in  the  writer's  opinion,  the  pathogenesis 
of  a  very  large  portion  of  these  cases  is  such  as  has  just 
been  described.  How  slight  a  tendency  inflammation  of 
the  conjunctiva  has  to  involve  the  lachrymal  passages  is 
shown  by  the  fact  that  in  so  virulent  a  disease  as  gonor- 
rhojal  ophthalmia  dacryocystitis  scarcely  ever  occurs. 

The  history  of  the  treatment  <if  strietiire  of  the  naml 
duct,  if  fully  written,  would  fill  a  volume  of  no  mean 
proportions.  Many  distinguished  surgeons  have  consid- 
ered tills  affection  worthy  of  their  study,  and  innumer- 
able plans  for  its  cure  have  been  devised  from  time  to  time. 
Auel,  Petit,  Wathen.  Ware,  Scarpa,  Dupuytreu,  Beer, 
Desault,  Travers,  Desmarres,  Hays,  Bowman,  Critchett, 
Weber,  Stilling,  Noyes,  H.  W.  Williams.  John  Green, 
and  E.  Williams  are  among  those  who  have  suggested 
methods  of  treatment,  or  have  modified  those  previously 
in  vogue.  More  than  a  hundred  years  ago  (1781)  the 
plan  of  introducing  a  hollow  tube  of  gold  or  silver  into 
the  nasal  duct  was  proposed  liy  Mr,  Wathen,  in  England, 
and  until  quite  recent  times  this  method,  which  was  re- 
vived l)v  Dupuytren,  was  still  practised.  Tlie  intention 
was  that  the  tube  should  remain  jiermanently  in  the  duct, 
and  alford  a  passagewa_y  for  the  tears.  It  was  intro- 
duced tlirough  an  incision  made  into  the  lachrymal  sac 
below  the  tendon  of  the  orbicularis  muscle,  and  to  pre- 
vent its  falling  through  the  duct  it  was  made  flange- 
shape  at  the  ujiper  extremity.  In  spite  of  this,  how- 
ever, the  tube  usually  fell  out,  sooner  or  later,  generally 
dropping  into  the  nose,  or,  if  this  did  not  happen,  it 
became  obstructed  by  calcareous  matter,  so  that  its 
usefulness  was  in  a  great  measure  destroyed.  The  writer 
has  in  his  possession  one  of  these  tubes,  made  of  gold, 
which  was  worn  for  over  twenty -five  years.  During  this 
period  the  patient  was  free  from  inflammation  of  the 
lachrymal  sac.  but  was  constantly  annoyed  by  epiphora. 
The  tube,  which  finally  fell  into  "the  pharynx,  was  filled 
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for  about  one-third  of  its  length  with  oalcareous  material. 
A  case  has  also  come  under  the  writer's  observation  in 
which  a  gold  tube,  after  being  worn  for  some  time, 
passed  through  the  alveolar  process  of  the  superior  max- 
illary bone,  and  was  linally  removed  through  the  socket 
of  one  of  the  incisor  teeth  which  had  been  extracted 
some  time  before. 

Aceoi-ding  to  Desmarres.  J.  L.  Petit  was  the  first  to  al- 
tenii>t  the  cure  of  lachrymal  stricture  by  the  use  of  a  con- 
trivance intended  to  be  worn  temporarily  in  the  na.sal 
duct.  His  plan  was  to  make  an  incision  into  the  lach- 
rymal sac,  and  then  to  pass  a  grooved  director  through 
the  duct,  and,  by  the  aid  of  the  latter,  to  introduce  a 
bougie,  which  was  changed  every  day.  Desmarres  him- 
self "practised  essentially  this  same  method  of  treatment. 
Anel  attempted  to  overcome  th<^  obstructiim  of  the  duet 
by  forcing  water  into  the  lachrymal  sac,  through  tiie 
canaliculus,  by  means  of  the  syringe  which  bears  his 
name.  He  also  endeavored  to  dilate  the  stiictures  by 
means  of  slender  prolies,  which  he  introduced  through 
the  canaliculus:  but  he  admitted  that  the  latter  method 
was  applicable  only  to  cases  of  slight  obstruction.  Ben- 
jamin Travers,  who  was  very  scejitical  as  to  the  utility 
of  the  gold  cannula  which  Dupuytren  used  so  e.\- 
tensiveh',  also  matle  use  of  probes,  which  he  passed 
through  the  nasal  duct  by  way  of  the  punctum  and  ca- 
naliculus. His  probes  were  larger  than  those  of  Anel, 
and  his  results,  therefore,  were  more  satisfactory.  Dr. 
Isaac  Hays,  in  this  country,  early  adopted  this  plan  of 
treatment,  and  modified  and  improved  the  probes  of 
Travers.  The  probes  which  he  used  varied  in  size  from 
0.8  to  1..5  mm.  in  diameter.  Ware  suggested  the  use  of 
nail-headed  stj-les,  which  were  to  be  worn  temporarih", 
■with  the  expectation  of  curing  the  stricture.  They  were 
introduced  through  an  incision  in  the  lachrymal  sac,  the 
round  flat  head  of  the  style  being  permitted  to  remain 
outside  the  opening.  Beer  employed  catgut  cords  of 
different  sizes,  which  he  introduced  in  a  similar  way  and 
passed  slowly  through  the  duct,  a  fresh  portion  of  the 
cord  (which  was  kept  coiled  upon  the  head) being  drawn 
into  the  duct  each  day,  while  the  part  which  had  been 
used  was  pulled  out  through  the  nose  and  cut  oJT.  Jle- 
jean  used  meshes  of  silk  threads,  which  he  introduced 
into  the  duct  through  the  canaliculus  by  means  of  a  slen- 
der needle-like  probe.  A  more  novel  idea  was  that  of 
Blizzard,  Avho  filled  the  lachrymal  sac  with  quicksilver, 
expecting  the  olistructiou  of  the  duct  to  be  overcome  by 
the  weight  of  the  small  globule  of  mercury  which  the 
sac  is  capable  of  holding.  Probes  intended  to  be  passed 
by  way  of  the  inferior  orifice  of  the  duct,  through  the 
nose,  were  also  devised,  and  great  advantages  claimed 
for  them,  but  they  were  not  received  with  favor. 

Coming  now  to  a  more  recent  period,  we  find  a  great 
advance  made  over  all  previous  methods  of  dealing  with 
lachrymal  obstructions  in  the  operation,  devised  by  Bow- 
man, of  slitting  the  caualicidus,  to  facilitate  the  passage 
of  the  probes  which  bear  his  name.  This  procedure  not 
only  enabled  the  surgeon  to  make  use  of  larger  probes 
than  had  been  employeil  previously,  but  it  facilitated  the 
application  of  medicinal  agents  to  the  lachrymal  pas- 
sages. Still,  however,  the  results  obtained  by  those  who 
followed  Bowman's  method  were  far  from  satisfactory. 
and  relapses  after  the  discontinuance  of  the  treatment 
were  discouragingly  frequent.  In  consequence  of  this, 
various  modifications  of  his  method  were  proposed.  3Ir. 
Pridgin  Teale,  of  Leeds,  and  Mr.  Critchett.  euiploved 
probes  with  bulbous  extremities.  Dr.  E.  Williams,"  of 
Cincinnati,  used  sinnlar  probes,  but  with  the  bulbous 
portion  considerably  larger,  the  largest  of  his  probes  at 
the  bulbous  extremity  having  a  diaineter  of  3}  mm.  Dr. 
H.  D.  Noyes,  of  New  York,  following  the  example  of 
Dr.  E.  Williams,  insisted  upon  the  necessity  of  moi'c 
thorough  dilatiition  of  the  duct  than  could  be  acccom- 
plished  by  means  of  Bowman's  probes,  and  ju-obably  as 
early  as  inTO  (as  lie  informed  the  writer)  made  use  of 
short,  hard-rubber  probes  which  in  their  higher  numbers 
had  a  maximum  diameter  of  4  nun.  He  also  devised  a 
gouge  and  a  bulbous  probe  of  muisual  length,  "having  a 


slight  bend  at  the  bulb,"  for  the  especial  purpose  of  deal- 
ing with  the  ver3'  firm  strictures  which  are  occasionally 
encountered  at  the  lower  extremity  of  the  duct. '  Dr.  H. 
W.  Williams,  of  Boston,  employed  a  bulb-pointed,  Hex- 
ible  probe,  which  he  claimed  could  be  passed  with  greater 
ease  through  the  sinuosities  of  the  contracted  duct,  while 
Mr.  Crouper,  of  London,  used  bougies  of  laminaria  digi- 
tata.  Dr.  Stilling,  of  Cassel,  made  a  more  ilecided  tle- 
parture,  by  recommending  free  Incision  of  the  strietiu'es 
liy  means  of  a  knife  which  he  devised  for  the  purpose, 
iuid  which  he  introduced  into  the  duct  through  the  di- 
vided canaliculus.*  Dr.  Warlmont,  who  followed  Stil- 
ling's  examjile,  obtained  good  results,  but  others  were 
not  so  fortunate,  and  this  method  has  never  come  into 
general  favor.  The  use  of  styles  of  various  patterns  was 
also  combined  with  the  slitting  of  the  canaliculus.  Dr. 
E.  Williams,  of  Cincinnati,  reported  favorable  results 
from  the  use  of  .silver  styles,  while  Dr.  John  Green,  of  St. 
Louis,  employed  styles  made  of  lead,  because  they  could 
be  easily  fashioned  to  suit  the  pecidiarities  of  each  case, 
and  because  the}- adapted  themselves  to  any  irregularities 
in  the  shajie  or  curvature  of  the  duct.  Instead  of  the 
nail-head  of  the  oldei  form  of  st3le,  all  of  these,  as  they 
were  introduced  through  the  slit  caualicidus,  had  curved 
necks,  which  were  bent  over  the  margin  of  the  lid.  Fi- 
nally, in  severe  cases  which  were  not  relieved  by  any  of 
these  methods  of  treatment,  extirpation  of  the  lachrymal 
sac  (Berlin),  or  its  destruction  by  means  of  nitrate  of  sil- 
ver (von  Graefe),  nitric  acid  (Agnew),  chloride-of-zinc 
paste  (Pagenstecher),  or  the  galvano-cautery,  was  recom- 
mended. Removal  of  the  lachrymal  gland  was  also 
practised,  imder  similar  circumstances,  by  Mr.  Zachariah 
Laurence  and  others. 

In  1877  the  writer,  having  become  convinced  that  suc- 
cess in  the  treatment  of  lachrymal  strictures  was  to  be 
found  in  the  use  of  probes  large  enough  to  restore  fidly 
the  normal  calibre  of  the  contracted  duct  and  to  obliterate 
every  trace  of  stricture,  determined  to  ascertain  what  is 
the  usual  size  of  the  healthy  nasal  duct,  and  how  large  a 
probe  might,  as  a  rule,  be  passed  through  it.  With  this 
end  in  view,  he  had  a  number  of  large  probes  nuidc  of 
copper  wire,  varying  in  diameter  from  3  to  7  mm.,  and 
with  these  he  gauged  the  size  of  the  bony  canal  of  the 
nasal  duct  in  all  the  sktdls — thirty-nine  in  number — 
which  were  to  be  fovuid  in  the  Anatomical  Museum  of 
the  University  of  Maryland,  the  method  followed  being 
simply  to  asceitain  how  large  a  probe  could  be  passed, 
without  violence,  through  each  duct.  In  a  similar  man- 
ner a  uuudjer  of  canals,  with  their  membranous  lining 
intact,  were  measured  upon  the  dead  subject.  The  re- 
sult of  these  measurements  was  to  make  plain,  what  the 
writer  had  been  almost  convinced  of  before,  that  there 
was  a  ridicidous  contrast  between  the  size  of  the  nasjU 
duct  and  the  size  of  the  lachrymal  probes  which  were 
commonly  employed  at  that  time.  For  examjile,  while 
the  largest  of  the  six  jirobes  originally  recommended  by 
Bowman  had  a  diameter  of  scarcely  1.3  mm.,  it  was 
found  that  the  smallest  ducts  in  the  thirty-seven  adult 
skulls  examined  (there  were  only  six  as  small  as  this) 
admitted  a  probe  3  mm.  in  diameter,  and  that  twenty- 
three  of  the  seventy  ducts  which  these  sktdls  pos.sessed 
in  a  sufficiently  perfect  condition  to  be  measured  ad- 
mitted probes  varying  from  4J  to  7  mm.  in  diameter, 
four  of  them  i)erTnilting  a  jirobe  of  5J^  mm.  to  be  jiassed. 
The  measurements  made  upon  the  cadaver  wen^  not  less 
striking.  Of  the  twelve  ducts  examined,  one,  which 
seemed  to  be  ijathologically  contracted,  woidd  admit  a, 
probe  of  only  2  J  mm.,  but  the  next  smallest  admitted  one 
of  3J  mm.,  while  through  three  of  them  a  probe  5^  mm. 
iu  diameter  was  passed  without  difficulty,  f     It  is  true 

*  It  has  recentlv  coiiH'  tu  the  writer's  knowU^dtre  tliat,  a.s  earlv  as 
lS4li,  Dr.  Natlian  It.  Smith,  iif  BalUmore,  praclis.^.l  (liMsimi  ol 
lachrymal  strirtiiivs  c  [>rulial)lv  through  an  incision  iiiailt-  ilit-i-ctiy  into 
the  lachrymal  sac),  and  that  tie  contrived  a  probe-pointed  knife  for 
this  purpose.  (See  Norris  and  Oliver's  "  System  of  Diseases  of  the 
Eye,"  vol.  iii.,  p.  161.) 

+  The  inadeiiuate  size  of  Bowman's  probes  is  made  more  manifest 
if,  instead  of  rnni|>aririg:  Mie  diaineter  of  his  No.  *i  with  the  diameter  of 
the  larger  probes  used  i)y  the  writer  in  his  investigation,  the  ratio  of 
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tliat  Bowman's  No.  6  was  uot  the  largest  probe  in  gen- 
eral use  at  this  time;  but  few  operators  had  ventured  to 
go  bejond  a  diameter  of  '2  mm. 

The  writer  learned  afterward  that 
Dr.  H.  D.  Noyes  had  previously  made 
an  investigation  of  similar  character, 
and  as  the  result  of  his  measurements 
had  reached  the  same  conclusion 
which  the  writer  did  as  to  the  inade- 
quate size  of  Bowman's  probes  and 
the  necessity  for  employing  very 
nuich  larger  ones.* 

In  conse<juence  of  the  knowledge 
gained  by  liis  investigation  of  the 
normal  calibre  of  the  nasal  duct,  the 
writer  had  a  series  of  probes  made, 
cnuiprising  sixteen  different  sizes, 
I  lie  smaller  numbers,  from  1  to  y, 
iieing  made  of  coin-silver;  the  larger 
ones,  from  9  to  16,  of  pure  silver; 
No.  1,  the  smallest,  having  a  diameter 
of  0.25  mm.:  No.  16,  the  largest,  a 
diameter  of  4  mm.,  with  a  difference 
of  0.25  nun.  in  the  diameter  of  each 
succeeding  nmnljer.  Subsequently 
he  had  the  sizes  from  7  to  16  made 
of  aluminum  because  of  its  lightness 
and  smoothness;  he  has  also  had 
them  made  of  copper,  nickel-plated, 
and  has  foimd  these  very  satisfactory, 
one  advantage  being  that  they  stand 
1  lolling  much  better  than  do  those 
made  of  aluminum.  The  ends  of 
these  ijrobcs  W(?re  fashioned  with 
especial  care,  being  made  more  coni- 
cal and  pointed  than  those  of  Bow- 
man ;  for  it  was  evident  that  the 
larger  sizes  could  not  be  passed  into 
the  sac  through  the  slit  canaliculus, 
if  their  ends  were  as  square  and  blunt 
as  they  had  previou.sly  been  made. 
The  accompan3'ing illustration,  which 
represents  the  actual  size  of  No.  16, 
the  largest  of  the  series,  shows  cor- 
rectly the  shape  of  the  ends  and  also 
the  curve  which  has  been  fouml  most 
convenient.!  The  practicability  of 
using  the  largest  of  these  probes  in 
Ts„  ■jnnn  a. ..  „  tl""  treatment  of  lachrymal  strictures 
bald's  Prot)e  for  Dl-  ^''l''  soon  demonstrated,  and  it  was 
lating  Strii-turns  of  not  long  before  the  advantage  of  do- 
the  Laclirymal  Jqj,  g(,  became  manifest.  Althouffh 
Duet.     (Actual        r-  *i    1     »i     ^    Ai  *        *  ^  e 

sl^g  ,  satisfied    tliat   tliey  were  not  out  ot 

proportion  to  the  actual  .size  of  the 
duct,  the  writer  had  at  first  some  misgivings  as  to  the 
practicability  of  introducing  them  into  the  sac  through 


the  calibre,  or  thickness  of  thi'  former  to  that  of  the  latter,  be  stated. 
For  example,  if  we  credit  Bowman's  No.  l)  with  a  diameter  of  l..imm., 
which  is  larger  than  it  is  usuall.v  iiiailc.  wf  ilnd  that  a  probe  4  mm.  in 
diameter  is  actuall.v  more  than  seven  limes  as  large;  while  one  of 
5.25  mm.  (which  isthe  size  Uie  writer  passed  through  several  ducts 
U|K'n  the  eiiiiaver)  is  twelve  and  a  quarter  tithes  as  large,  and  one  of 
7  mill,  itlie  largest  introduced  into  the  skulls)  is  nearly  twenty-two 
times  as  large. 

*  Dr.  .Noyes  measured  the  ducts  in  live  skulls,  in  some  of  which  sec- 
tions hail  Iveen  made,  so  iiiai  tlie  size  <>{  Uie  l-iwer  as  well  as  Uie  upper 
extremity  of  the  duct  r-niild  he  ascertained.  They  were  all  found  to 
be  more  or  less  decidedly  oval  in  ernss  sect  Inn.  with  ttie  long  axis  from 
befoiH  haekward.  and  he  measured  the  Iohl'  and  shnrt  axis  of  each. 
A(  the  upper  end  tliey  varied  in  sue  fnim  s  tii4  inm.  h>  5  ^:  4  mm.: 
at  the  inwer  end.  from  T'*4  ■  .*>  mm.  lo  s  .  4  mm.  See  his  paper, 
alreailv  referred  to,  in  the  Transactions  cf  the  New  Vttrk  State  >redi- 
cal  Soclet)  for  the  year  ISTIi.  Company  also  the  measurements  of  the 
lachrymal  duct  made  by  Mr.  Henry  Power,  and  described  in  "  Lec- 
tures upon  Disea.ses  of  the  Lachrymal  Apparatus,"  published  in  the 
London  Lancet,  ISNi,  vtil.  ii. 

+  A  description  of  these  pp'bes.  with  an  account  of  the  measure- 
ments of  tlie  nasal  duct  referred  to  above,  was  first  published  in  the 
Transactions  of  the  .Medical  and  Chirurgical  Faculty  of  Maryland  for 
the  yeai-  ls:7.  See.  also.  "Archives  nt  ( iphthaltm.loiry,"  vol.  vi.. 
Transactions  of  the  American  ( iptit!iiilniiii.)L:ical  Snriety  for  the  year 
1879.  and  Transactions  of  the  Eighth  International  (Jphthalmological 
Congress,  1894. 


the  divided  canaliculus:  but  he  soon  found  that  this  was 
not  attended  w-ith  difficulty. 

The  writer's  e.\perieuce  in  the  use  oi.  ,liese  probes  now 
extends  overman}'  ^'ears,  and  he  is  to-day  more  than  ever 
convinced  that  it  is  by  such  thorough  and  complete  dila- 
tation as  they  afford  that  permanent  benefit  is  to  lie 
gained  in  the  treatment  of  lachrymal  obstructions.  The 
comjilete  obliteration  of  all  coustrictjons  and  the  restora- 
tion of  the  normal  calibre  of  the  duct  are  the  results 
which  we  should  aim  to  accomplish:  and  to  secure  this 
result  it  is  essential  that  probes  as  large  as  those  which 
the  writer  has  recommended  should  be  employed.  When 
smaller  ones,  of  1.5  or  2  mm.  diameter,  are  used,  we 
merely  open  a  small  passageway  tlirough  the  constric- 
tion, instead  of  obliterating  it  completely,  and,  as  might 
be  expected,  a  reclosure  of  this  narrow  channel  is  the 
usual  result  of  a  discontinuance  of  the  probing.  The 
large  probes,  on  the  other  hand,  not  only  open  a  free 
passagewav'  through  the  tibrous  and  bony  obstructions, 
but.  by  the  pressure  which  thev  exert,  bring  about  their 
absorption,  ami  in  this  way  tentl  to  restore  the  lining 
membrane  of  the  duct  to  its  normal  state.  This  change 
in  the  condition  of  the  walls  of  the  duct  can  be  detected 
during  the  introduction  of  the  probe,  and  is  a  matter  of 
frequent  observation.  The  rougli.  grating  sen.sation 
which  is  felt  at  first  from  the  jirobe  coming  in  contact 
with  diseased  bone  gradually  disappears,  imtil.  after  a 
lunger  or  shorter  time,  the  prol.)e  glides  smoothly  through 
the  duct,  giving  a  sensation  not  uidikethat  which  attends 
the  introduction  of  a  sound  into  the  healthy  uretliia. 

The  writer  has  never  contended  that  the  largest  probe 
of  his  series  can  be,  or  should  be,  passed  through  every 
strictiued  duct;  but  his  experience  has  convinced  him 
that  the  cases  in  which  it  cannot  be  used  with  advantage 
are  exceptional.  The  iiuesti<m  is  frequently  asked.  Does 
the  use  of  such  veiy  large  probes  never  occasion  any 
mischief?  In  reply  it  may  be  said  that  the  surgeon  is 
less  likely  to  do  harm  with  them  than  with  probes  of 
small  size,  since  the  risk  of  making  a  false  passage  is 
much  less.  It  is  undoubtedly  true  that  they  frequently 
leave  the  previously  strictured  duct  more  pervious  than 
the  canal  usually  is  in  its  normal  condition:  but  this 
causes  no  inconvenience,  beyond  the  fact  that  when  the 
nose  is  blown  air  is  apt  to  find  its  way  through  the  duct 
to  the  corner  of  the  eye.  The  impression  held  by  some 
that  the  physiological  action  of  the  canaliculus  and  duct 
in  carrying  off  the  tears  must  be  iiujiaired  by  the  use  of 
such  large  probes,  experience  has  shown  to  be  absolutely 
groundless.  If  necessary,  it  is  permissible  to  use  a  con- 
siderable amount  of  force  in  gaining  a  passage  through 
the  duct,  and  the  writer  would  not  be  surprised  if  some- 
times he  has  not  onlj'  broken  through  bony  strictures, 
but  has  "rectified"  the  boundaries  of  some  physiologi- 
cally contracted  canals.  A  fracture  of  these  thin  plates 
of  bone  is,  however,  a  matter  of  little  moment,  and  less 
timidity  in  dealing  with  these  cases  should  be  encouraged. 

It  will  not  be  out  of  place,  perhaps,  to  give  here  a 
brief  description  of  the  method  which  the  writer  usually 
follows  in  treating  strictures  of  the  nasal  duct:  A  few 
drops  of  cocaine  (4  to  100  solution)  or  holocaine  (1  to  100 
solution)  are  instilled  into  the  inner  canthus,  and  when 
this  has  produced  its  effect  a  fine  probe  (No.  1  or  No. 
2)  is  introduced  into  the  lower  canaliculus,  to  ascertain 
whether  it  is  obstructed  at  any  ijoint;  for  it  is  not 
uncommon  to  find  occlusion  of  the  inner  end  of  the 
canaliculus  associated  with  stricture  of  the  nasal  duct; 
and  if  this  be  the  case,  it  is  better  to  make  the  discov- 
ery, and  to  relieve  the  obstruction  before  slitting  the 
canaliculus,  otherwise  the  beak  of  the  knife  will  fail  to 
enter  the  sac  as  it  should,  and  the  operation  w  ill  be  im- 
perfectly accomplished.  A  straight,  stiff,  rather  shaip- 
pointed  probe  (Fig.  3100)  is  the  best  instnumnt  with 
which  to  force  this  stricture,  should  one  be  encountered. 
It  should  be  passed  along  the  canaliculus  to  the  stricture, 
and,  the  lid  being  kept  upon  the  stretch,  should  be  forced 
through  it  with  "a  boring  movement.  If  this  cannot  be 
done,  a  sharp-pointed  knife  must  be  used  to  make  an 
opening  into  the  sac.  cither  before  or  after  the  division  of 
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the  taiialiciilus,  as  the  operator  may  prefer.  If.  how- 
ever, no  obstruction  to  the  entrance  of  the  small  probe 
into  the  sue  is  eneountered,  Weber's  probe-pointed  knife 
is  iutrodiieed,  its  blunt  end  carried  well  into  the  sac,  and 
the  canaliculus  freelj'  divided,  caie  lie 
ins  exercised  (as  has  been  previously 
sun^ested)  to  incline  its  cutting  edge 
soincwiiat  toward  tlie  eye.  so  that  the 
gutter  made  by  the  division  of  the  can- 
aliculus shall  not  present  in  an  outward 
direction.  In  performing  this  opera- 
tion, as  well  as  in  introducing  probes 
into  the  nasal  duct,  the  writer  prefers 
to  stand  behind  the  |>atient,  using  his 
righl  hand  for  the  right  eye.  and  his 
left  for  I  he  left  ej'e.  In  this  position 
the  patient's  head  can  be  held  firmly 
by  I  he  operator,  which  is  an  iinjKjr- 
tant  consideration,  while  at  the  same 
time  it  is  convenient  for  his  manipu- 
laliims.  Although,  formerly,  the  writ- 
er did  not  feel  it  incumbeut  upon  him 
to  sterilize  the  knives  and  probes  used 
in  dealiug  with  lachrymal  strictures, 
an  occasional  infection  from  a  seem- 
ingly clean  lachrymal  probe  has  con- 
vinced him  that  only  sterile  instruments 
should  be  used.  A  brief  immersion  in 
boiling  water  has  been  found  to  be  the 
most  effective  and  convenient  way  of 
accom])li.sliing  the  desired  result. 

The  canaliculus  having  been  divid- 
ed, an  attempt  is  next  made  to  iiitro- 
FiG.  3im.- stralKht,  duce  a  probe.  It  is  not  often  practi- 
Sharp-pointed  cable  to  pass  into  the  sac,  immediately 
after  dividing  the  canaliculus,  a  larger 
probe  than  No.  5  of  the  writer's  series, 
so  this  is  the  one  usually  introduced 
first ;  but  if  No.  fi  or  No.  7  can  be  gotten  into  the  sac  with- 
out difficulty,  it  is  better  to  start  with  one  of  these,  since 
the  larger  the  jjrobe  the  less  the  danger  of  getting  out  of 
the  right  track.  It  may  happen  that  even  No.  5  cannot 
be  made  to  enter  the  sac,  and  then  No.  4  or  No.  3  must  be 
tried.  If.  however,  there  is  much  difficulty  in  entering 
the  sac.  it  is  better  to  wait  twenty-four  or  forty-eight 
hours  before  making  further  attempts,  as  the  clianges 
which  take  place  during  this  time  in  the  cut  edges  of  the 
canaliculus  frequently  enable  the  operator  to  introduce 
easily  a  probe  which  at  tirst  could  not  be  gotten  in  at  all. 
Having  succeeded  iu  introducing  a  No.  5  or  No.  6 
prol)e  well  into  the  sac.  the  writer  does  not  hesitate  to 
use  such  force  as  may  be  necessary  to  carry  it.  through 
every  obstruction,  to  the  floor  of  the  nose.  It  is  entirely 
.safe  to  do  this,  provided  the  force  is  e.xerted  iu  the  right 
direction  and  we  are  sure  the  probe  has  fairly  entered  the 
lachrymal  sac.  Some  nose-bleed,  perhaps  a  little  ecchy- 
mosis  in  the  region  of  the  lachrymal  sac.  and  a  slight 
temporary  increase  of  the  existing  inflammation  are  the 
only  ill  consequences  likely  to  ensue.  If,  during  the 
early  stages  of  the  treatment,  pain  and  soreness  are  com- 
plained of.  a  lotion  of  acetate  of  lead  and  opium  or  bor- 
acic  acid  and  opium  is  prescribed.  The  writer,  except  in 
dealing  with  young  children,  when  a  few  whilTs  of  chloro- 
form answer  a  better  jnirpose,  always  makes  sevei-al  aji- 
plications  of  cocaine  (4  to  100  solution)  or  holocaine  (1  to 
100  solution)  to  the  inner  corner  of  the  eye  before  probing 
the  duct.  Although  this  does  not  render  the  operation 
entirely  jiainle-ss,  it  makes  it  much  more  endurable.  He 
has  also  thought  that  he  derived  benefit  from  adding 
cocaine  to  the  vaseline  with  which  the  jirobes  are 
smeared  before  being  passed.  This,  of  course,  does  not 
make  the  introduction  of  the  probe  less  painful,  but  it 
lessens  the  iiaiu  caused  by  its  presence  in  the  duct  and 
by  its  withdrawal.  The  length  of  the  interval  between 
the  successive  probings  must  be  determined,  in  a  great 
measure,  by  the  .sensitiveness  of  the  sac  and  duct.  If  the 
irritation  and  soreness  which  the  passa.ge  of  the  i>robe 
excites  are   not    marked,    and   subside   quickly,    which 
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usually  happens,  the  probing  should  be  repeated  every 
other  da.v  ;  but  if  they  are  more  pronounced,  it  is  Ijetter 
not  to  lepeat  it  oftener  than  once  in  three  or  four  days. 
It  i.s  nearly  always  practicable,  and  is  eerlaiidy  desirable, 
eacli  time  that  the  prol)e  is  in- 
troduced to  increase  the  size 
by  one  number;  occasionally  a 
number  may  be  skipjied,  liut 
this  is  not  often  the  case.  When, 
on  the  other  hand,  a  size  has  been 
reached  that  is  quite  tight,  it  is 
best  not  to  go  on  to  the  next 
number  until  by  passing  this 
one  .several  times  it  has  become  looser.  It 
is  well  to  allow  the  probes  to  remain  in  the 
duct  for  from  ten  to  twenty  minutes.  As  to 
the  size  of  the  largest  probe  wdiieh  should  be 
used,  it  has  been  stated  already  that  it  is 
not  necessary,  in  every  case,  to  employ  one 
of  4  mm.  diameter  (No.  10);  but,  as  a  rule, 
it  is  certainly  best  to  do  so,  since  by  such 
thorough  dilatation  the  cure  of  the  case  is 
hastened,  and  the  danger  of  relapse  greatly 
lessened.  When  a  case  is  doing  well,  and 
No.  14  or  No.  15  is  passed  with  some  diffi- 
culty, it  is  not  expedient  to  employ  a  larger 
probe;  but,  on  the  other  hand,  if  the  im- 
provement is  not  .satisfactory,  and  the  lin- 
ing membrane  of  the  duet  gives  evidence 
of  still  being  diseased,  the  use  of  a  larger 
probe  (though  it  may  be  passed  at  tirst  with 
some  difficulty)  is  indicated,  and  will  al- 
most certainly  be  of  benefit.  After  as  large 
a  probe  has  been  introduced  as  seems  de- 
sirable, the  interval  between  the  probings 
is  gradually  increa.sed,  first  to  four  or  five 
days,  then  to  a  week,  and  then  U>  ten  days 
(u-  a  fortnight.  Finally,  when  all  evidence  of 
inflammation  hasdisajipeared,  and  the  strict- 
ures show  no  tendency  to  recoutraction,  a 
period  of  a  month  or  six  weeks  is  allowed 
to  intervene,  and  when  two  or  three  such 
intervals  have  passed,  without 
any  symptoms  of  a  relapse,  the 
probing  is  discontinued,  and  the 
case  is  dismissed  as  cured.  If 
the  u.se  of  the  i^robes  is  discon- 
tinued while  there  is  slill  a  bleii- 
norrho?a  of  the  .sac  or  inflam- 
mation of  the  duct  walls,  a 
recuri'ence  of  the  strictures  is 
not  improbable. 

Usually,  after  these  long  in- 
tervals, it  is  not  difficult  to 
introduce  the  probe  which  has  been  ]U'eviously  passed; 
but  occasionally,  owing  to  a  contraction  occurring  at  the 
point  of  juncture  of  the  canaliculus  and  the  sac,  the 
probe  is  arrested  at  this  point  and  a  smaller  one  has  to  be 
substituted.  To  meet  this  difficulty,  and  also,  iu  the  early 
stages  of  the  treatment,  to  ovei'come  sti'ictures  existing 
at  this  point  which  prevent  the  introduction  of  probes  as 
large  as  otherwise  might  easily  be  pa.ssed.  the  writer  has 
recently  devised  the  sharp  pointed  probe  shown  in  the 
accompanying  illustration*  (Fig.  31(11).  While  this 
probe  is  manifestly  unsuited  to  probing  the  duct  itself, 
it  has  been  found  most  usefvil  for  the  purpo.se  for  which 
it  was  intended — the  ra]«d  and  efteetual  dilatation  of 
strictures  or  contractions  at  the  juncture  of  the  canalicu- 
lus and  the  sac.  For  several  millimetres  from  the  tip,  as 
is  shown  in  the  illustration,  it  is  quite  slender  and  then 
dilates  rapidly  to  a  much  larger  size.  The  slender  por- 
tion has  been  made  to  correspond  in  size  to  a  No.  3  probe, 
the  larger  portions  to  No.  13  and  No.  14,  respectively. 
To  effect  the  requisite  dilatation  it  is  necessary  to  pass  it 
only  a  short  distance  into  the  duct,  when  it  may  be  with- 

*  Transactions  of  the  .\nierioan   Ophthalnioloffical  Society,  1901; 
American  Journal  of  Ophtlialmoloffy,  September.  19U1. 


Fig.  aiOL-Thcobakl's  Sup- 
plementary Probe. 
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■dra'nn  aud  one  of  tlio  ordinary  probes  passed  to  tlie  floor 
of  the  nose. 

The  writer  has  never  thought  anj'  of  the  contrivances 
for  applying  astringents,  or  other  mediciited  solutions,  to 
tlie  sac  aud  duct — such  as  tlic  sj-ringe  of  Auel  and  the 
more  recently -proposed  fenesti'ated  hollow  probe — of 
much  practical  value;  but  in  every  case  lie  prescribes  an 
antiseptic  or  astringent  coUyrium,  which  the  patient  is 
carefully  instructed  to  drop  into  the  inner  corner  of  the 
eye.  with  a  pipette,  three  times  a  day;  and  this  he  regards 
as  an  important  adjunct  to  the  proljing  treatment,  espe- 
cially when  there  is  bleunorrhtta  of  the  sac  (which  thei'e 
usually  is  during  the  early  part  of  the  treatment)  or  in- 
flammation of  the  lining  membrane  of  the  duct.  Before 
making  this  application  the  patient  empties  the  sac  of 
any  tears  or  mucus  which  it  may  contain  by  pressure 
with  the  finger,  and  then,  to  facilitate  tlie  entrance  of  the 
drops  into  the  sac  aud  duct,  he  is  instructed,  after  having 
instilled  them  in  the  neighborhood  of  the  inner  canthus, 
to  look  upward  and  wink  the  lids.  The  collyrium  which 
has  been  found  most  useful  is  bichloride  of  mercury  dis- 
solved in  nonual  salt  solution  (1  to  13,000  to  1  to  8,000); 
a  solution  of  alum  and  boracic  acid — one  or  two  grains  of 
the  former  and  ten  grains  of  the  latter  to  an  ounce — has 
also  given  good  results.  When  there  is  a  decided!}' 
liurulent  discharge  from  the  lachrymal  sac  a  weak  solu- 
tion of  protargol  (3  to  KlO  to  4  to  100)  \\ill  be  found  effi- 
cacious. The  use  of  the  collyrium  should  be  kept  up,  not 
only  throughout  the  treatment,  but  for  some  time  after 
the  introduction  of  the  probes  has  been  discontinued. 
The  condition  of  the  nasal  mucous  membrane  should  be 
looked  to,  and  should  receive  such  treatment  as  may  be 
called  for.  Constitutifjnal  remedies  may  also  be  re- 
quired, tonics  and  alteratives  being  useful  in  some  cases, 
and  muriate  of  ammonia  being  especially  indicated  when 
there  is  nasal  catarrh. 

The  length  of  time  during  which  the  probing  is  con- 
tinued varies  greatly  in  different  cases.  The  strictures 
yield  readily,  and  the  epiphora,  the  blennorrhcea  of  the 
sac,  and  the  inflammation  of  the  lining  membrane  of  the 
duct  disappear  quickly  in  some  cases,  while  in  others  the 
improvement  is  slow.  It  is  never  safe  to  stop  the  use  of 
the  probes  altogether,  as  long  as  the  epiphora  persists 
aud  there  are  any  traces  of  inflammation  present;  but  in 
obstinate  cases  we  may  vary  the  interval  between  the 
]irobiugs,  increasing  it  considerably  at  times,  for  it  occa- 
sionally happens  that  the  inflammation  is  kept  up  by  the 
too  frequent  use  of  the  probes.  To  supplement  the  dila- 
tation effected  by  the  probes  the  writer  has  emjiloyed 
electrolysis  to  a  limited  exent,  but  it  has  not  seemed  to 
liim  that  much  good  was  accomplished  therebj'. 

Are  the  results  obtained  by  this  rather  tedious,  and  to 
the  patient  somewhat  trying,  plan  of  treatment  satisfac- 
tory? Does  it  permanently  cure  a  con.siderable  portion 
of  the  cases  in  which  it  is  employed  ?  And  is  it  really  an 
improvement  upon  the  innumerable  other  methods  wiiieh 
have  preceded  it?  The  writer's  judgment  upon  these 
points  will,  perhaps,  hardl.y  be  regarded  as  unbiassed  ;  he 
has  no  hesitation,  however,  in  giving  an  emphatic  affir- 
mative rejily  to  each  of  these  interrogatories.  If  the  pa 
tient  can  be  kept  under  the  observation  of  the  surgeon, 
and  if,  having  confidence  in  him,  he  is  willing  to  accept 
his  dictum  as  to  the  size  of  the  probes  to  be  employed 
and  the  duration  of  the  treatment,  the  cases  are  ex- 
trcniel}'  few  in  which  an  absolute  and  permanent  cure 
cannot  be  obtained.  The  cases  which  fall  b_v  the  way- 
side, the  patients  who  become  discouraged  when  the 
treatment  is  but  half  accomplished  and  discontinue  their 
visits  to  the  surgeon,  are  not  few;  but  those  who  hold 
out  to  the  end  are  almost  sure  to  reap  their  reward  by 
obtaining  entire  relief  from  their  previous  discomforts. 
The  writer  does  not  claim  that  no  failures  occur.  They 
do  happen  in  a  small  minority  of  cases,  even  when  every 
detail  of  the  treatment  has  been  carried  out.  There  are 
two  classes  of  cases  in  whicli  the  treatment  is  more  likely 
to  be  unsuccessful:  AVhen  the  stenosis  of  the  duct  is  de- 
pendent upon,  and  associated  with,  ozama  or  severe  nasal 
catarrh,  the  strictures  show  a  greater  tendency  to  recur, 
Vol.  v.— 36 


because,  though  the  canal  may  have  been  widely  dilated, 
its  lining  membrane  is  not  apt  to  assume  a  healthy  con- 
dition so  long  as  there  exists  pronounced  disea.se "in  the 
contiguous  lining  membrane  of  the  nose.  In  another 
class  the  canaliculi  exhibit  a  pereistent  inclination  to  be- 
come occluded  at  their  point  of  juncture  with  the  lach- 
rymal sac,  and  in  conset|Ucnce  of  this  we  not  only  have 
the  epiphora  re-establisheil,  but,  probably  because  of  the 
tears  not  passing  through  it,  the  nasal  duct  itself  is  apt 
to  become  again  obstructed. 

There  are  also  some  sources  of  failure  which,  by  being 
kept  in  mind,  may  be  avoided.  For  example,  the  writer 
has  in  several  instances  met  with  cases  that  had  pre- 
viously been  treated  with  only  partial  success,  in  which 
there  was  discovered,  close  to  the  lower  extremity  of  the 
duct,  a  stricture  which  there  was  good  reason  to  believe 
had  never  before  been  ]icnetrated  b}'  the  ]iiobe.  Under 
such  circumstances,  when  the  prolie  was  first  passed 
through  this  stricture  to  the  floor  of  the  nose,  the  patient 
at  once  exclaimed  that  the  sensation  produced  was  a  new 
one,  and  that  the  instrument  had  never  before  seemed  to 
"  go  so  far  down. "  Of  course,  such  a  mistake  as  this  must 
necessaril}'  render  the  treatment  of  no  avail.  The  oper- 
ator should  always  bear  in  mind  that  in  occlusion  of  the 
nasal  duct  multiple  stricture  is  the  rule  rather  than  the 
exception,  and  that  the  strictures,  wl'.ich  may  be  circum- 
scrilied  and  annular,  or  ill-defined  and  of  large  extent, 
are  liable  to  be  encountered  at  any  point  in  the  duct 
from  its  upper  rim  to  its  valve-like  lower  extremity. 
When  doubt  exists  as  to  the  probe  having  reached  the 
floor  of  the  nose,  an  endeavor  should  be  made  to  see  the 
tip  of  the  probe  by  light  reflecteil  into  the  nose  or  to 
touch  it  with  a  bent  probe  introduced  through  the  an- 
terior nasal  orifice.  Another  mistake  which  may  be  made 
is  in  the  introduction  of  the  probes  into  the  Jachryraal 
sac.  At  the  outset  of  the  treatment,  especially,  there  is 
at  times  considerable  difliculty  in  accomplishing  this 
owing  to  the  existence  of  a  constriction  at  the  juncture 
of  the  canaliculus  and  the  sac,  and  if,  by  mistake,  the 
probe  is  turned  up  and  forced  down  into  the  nasal  duct 
before  its  point  has  fairly  entered  the  sac.  a  false  passage 
will  be  made  directly  from  the  canaliculus  into  tln'  duct. 
If  the  probes  are  afterward  passed  through  this  false 
channel,  the  probabilitiesarethat  the  natural  channel  into 
the  sac  will  after  a  time  become  closed,  aud,  as  the  false 
passage  is  very  apt  to  share  the  same  fate  ultimately, 
it  is  evident  that  the  treatment  will  come  to  naught. 

During  an  attack  of  acute  inflammation  of  the  lachiy- 
mal  sac  it  is  never  prudent  to  attempt  the  introduction 
of  probes.  It  will  be  time  to  begin  this  after  the  acute 
symjitoms  have  been  completely  relieved  by  the  means 
which  have  been  already  described.  The  writer  has 
not  found  it  necessary  to  resort  to  any  special  meas- 
ures to  jiromote  the  closure  of  lachrymal  fistula?,  excejit, 
perhaps,  to  touch  exuberant  granulations,  if  the}'  are 
present,  with  a  crayon  of  nitrate  of  silver  or  a  crystal  of 
sulphate  of  copper.  He  has  always  found  that,  as  the 
condition  of  the  lachrymal  sac  aud  the  duct  improve  un- 
der the  use  of  jirobes'  and  antiseptic  coUyria,  the  fistulie 
heal  without  difficult3^ 

Blennorrhaea  of  the  lachrymal  sac,  with  or  without 
epiphora,  is  occasionally  met  "with  in  infants.  Operative 
treatment  is  only  exceptionally  called  for  in  these  cases; 
but  if  the  antiseptic  coUyria  which  have  been  mentioned 
fail  to  relieve  the  condition  after  having  been  tried  pcr- 
severingly.  the  canaliculus  should  be  divided  aud  probes 
be  introduced.  The  outcome  of  this  treatment  is  usuall}' 
very  satisfactory,  and  to  efl'ect  a  cure  it  is  seldom  neces- 
sary to  repeat  the  probing  oftener  than  four  lU'  five  times. 

The  possibility  of  mistaking  tumors  lying  in  the  region 
of  the  lachrymal  sac,  or  extra-cystic  abscesses,  for  disten- 
tion of  the  sac  should  be  borne  in  mind.  The  writer  has 
once  or  twice  seen  cysts  in  this  region  which  in  appear- 
ance closely  resembled  "mucocele." 

At  onetime  the  writer  used  quite  extensiveh"  the  leaden 
styles  of  Dr.  John  Green;  but  the  results  obtained  from 
them  were  not  encouraging,  and  for  some  years  he  has 
not    employed    them.  '  Arthough   they   us"ually  afford 
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relief  while  they  are  in  the  duct,  a  returu  of  the  for- 
mer symptoms  "is  very  apt  to  follow  their  withdrawal. 
As  a  substitute  for  the  probe  in  cases  which  can  remain 
but  a  short  time  under  the  surgeon's  care.  they,  or 
styles  made  of  aluminum,  may  be  used. 
Under  such  circumstances,  however, 
the  writer  not  infrequent!}'  has  found 
it  practicable  to  teach  patients.to  probe 
tlieir  own  lachi'ymal  ducts;  and  for  this 
purpose  he  has  devised  the  probe  shown 
in  Fig.  3102.  After  the  duct  has  been 
well  dilated  by  the  passage  several  times 
of  one  of  the  larger  probes,  it  is  not 
diflicult  for  the  patient  to  introduce  a 
probe  of  this  pattern,  usually  No.  13  or 
No.  14.  With  a  probe  of  this  size  there 
is  .practically  no  danger  of  making  a 
false  passage,  and  the  previous  instilla- 
tion of  a  few  drops  of  cocaine  renders 
tlie  procedure  almost  jiainless.  In  this 
wa}'  relapses,  liable  to  follow  a  too  early 
discontinuance  of  the  probing,  are  ob- 
viated and  the  permanency  of  the  cure 
is  assured. 

It  only  remains  to  be  said  that  the 
writer  has  been  so  well  satisfied  with 
the  results  which  he  has  obtained  in  the 
treatment  of  nasal-duct  strictures  by  the 
thorough  dilatation  plan  which  he  pur- 
sues that  he  has  not  been  temjited  to 
make  trial  of  the  treatment  by  divis- 
ion recommended  b.y  Stilling.  He  can 
scarcely  persuade  himself,  however,  that 
permanent  benefit  woiUd  often  result 
from  this  operation,  unless  it  were  fol- 
lowed by  systematic  and  thorough  dila- 
tation. The  operations  of  destruction 
of  the  lachrymal  sac  and  extirpation  of 
the  lachrymal  gland,  which  have  been 
referred  to  as  measures  recommended  in 
intractable  cases  of  obstructive  lachry- 
mal disease,  are  also  procedures  which 
he  has  never  resorted  to.  There  may 
be  cases,  perhaps,  in  which  it  is  proper  to  employ  these 
extreme  measures,  but  he  has  not  encountered  them  and 
he  believes  they  are  of  very  rare  occurrence. 

tiamuel  Theobald. 

'  Transactions  of  the  Medical  Society  of  tbe  State  of  New  Yorli  for 
tbe  year  1S76,  \\.  130. 

LACTANIN — Bismuth  di-lacto-mono-tannate — is  a  bis- 
muth compound  of  lactic  and  tannic  acids  which  occurs 
as  an  odorless,  tasteless,  yellow  powder  insoluble  in 
water.  For  the  diarrhcea  of  infants,  or  in  tuberculous  or 
simple  enteritis,  Moncorvo  uses  it  in  some  such  combina- 
tion as:  I^  Lactanin,  gr.  xxiv.-xxxvi.  (1.6-2.4  gm.), 
syrupi  acacis,  %  i.  (30  c.c).  M.  Sig. ;  One  teaspoonful 
three  to  five  times  a  day.  TF.  A.  Bastcdo. 

LACTATION.    See  Breast,  Female,  and  Oalactagoguex. 

LACTEALS.     See  Lyiiiphatics. 

LACTIC  ACID. — Of  the  isomeric  bodies  known  chemi- 
cally by  the  generic  name  of  lactic  acid,  the  common 
acid,  called  technically  isolactic  acid,  is  the  one  used  in 
medicine.  This  body  is  a  product  of  a  certain  form  of 
fermentation  of  sugar,  a  fermentation  that  occurs  veiy 
readily  in  the  case  of  milk.  Hence  the  name  and  the 
common  source  of  this  acid.  Lactic  acid  is  official  in  the 
United  States  Pharmacopneia  under  the  X\\\e  Acidum  Lac- 
ticnm.  Lactic  Acid,  and  is  required  to  be  of  a  strength 
equal  to  seventy -five  per  cent,  of  absolute  lactic  a^id 
(HCsHsOa).  Lactic  acid  is  a  syrupy  liquid,  colorless  and 
odorless,  but  sharply  sour  to  the  taste.  It  mixes  freely 
with  water,  alcohol,  and  ether,  is  hygroscopic,  and  should 
be  kept  in  well-stoppered  bottles.  The  specific  gravity 
of  the  official  acid  is  about  1.213  at  15°  C. 

Although  strongly  acid,  lactic  acid  is  neither  corrosive 
nor  poisonous,     it    is  contained,   normallj',   in  gastric 
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juice,  and  accordingly  is  suggested  as  an  adjuvant  to 
pepsin  in  atonic  dyspepsia.  From  theoretical  consider- 
ations it  was  at  one  time  expected  to  prove  hypnotic, 
but  it  has  not  justified  the  expectation.  Also  it  was 
vaunted  as  an  antidiabetic  medicine,  but  again  has  failed 
of  success.  Tlie  only  really  notable  properties  of  the 
acid  are  that  it  dissolves  to  a  considerable  extent  fi'eshly 
precipitated  calcium  phosphate,  and  hence  is  useful  in 
the  preparation  of  the  so-called  sijrnp  of  lactopJiospkate  of 
calcium;  and  that  it  dissolves  false  membranes,  and  so 
may  be  employed  locally  in  diphtheria  and  croup.  In  the 
latter  application  the  acid  may  be  used  by  spraying  or 
gargling,  in  admixture  with  water,  of  a  strength  of  from 
four  to  twenty  per  cent.  Lactic  acid  may  be  administered 
internally  iu  teaspoonful  quantities  or  more,  well  diluted 
with  sweetened  water.  Edicard  Curtis. 

LACTOL,  lacto-naphtol,  a  lactic  acid  ester  of  beta- 
naphtdl,  is  a  tasteless  substance  which,  splitting  into  its 
components  iu  the  intestine,  acts  as  an  intestinal  antisep- 
tic.    Its  dose  is  0.2.5-0..5  gm.  (gr.  iv.-viij.). 

IF.  A.  Bastedo. 

LACTOPHENIN.  lactyl  para-phenetidin  (C,H4.0Cj- 
Hs.NH.CsHsOs),  is  produced  by  the  action  of  lactic  acid 
on  phenetidin  in  the  presence  of  deh_vdratiiig  agents. 
From  pheuacetin  it  differs  only  in  the  substitution  of  a 
lactyl  group  (C3H5O2)  for  the  acetyl  group  (CH3CO). 
It  occurs  as  a  white  crystalline  powder  without  odor  and 
with  a  bitterish  taste,  is  split  into  its  components  by 
acids  and  alkalies,  and  is  soluble  in  300  parts  of  water 
(some  authorities  sa}'  500  parts)  at  15"  C,  in  55  parts  of 
boiling  water,  and  in  8.5  parts  of  alcohol.  It  is  elimi- 
nated in  the  urine  as  paramido-phenol,  which  gives  a 
deep  red  color  with  ferric  chloride. 

Physiologically,  it  does  not  differ  cssentialh'  from  pheu- 
acetin, except  that  its  sedative  and  lij-pnotic  tendency 
is  greater.  As  an  antipyretic,  it  reduces  tempei-atufe 
rapidly  and  without  much  depression,  though  sweating 
may  occtir.  Untoward  effects  following  a  dose  of  eleven 
grains  were:  pi'ickly  heat,  erythema,  and  swelling  of 
lips,  tongue,  and  vagina.  Witthauer  reports  fotir  cases 
of  cp.tarrhal  jaundice,  and  Wenzel  one  case  of  jaundice 
with  clay-colored  stools  following  fourteen  grains.  Kro- 
nig  has  recorded  a  case  of  cyanosis  and  deatii.  though 
the  amount  of  drug  taken  is  not  stated.  Ex]ierimentally 
Strauss  prodm-ed  hemorrhagic  erosions  in  the  gastric 
mucous  membrane  of  a  rabbit,  and  in  another  conges- 
tion and  prof  use  secretion  of  mucus  in  both  stomach  and 
duodenum. 

There  is  abundant  clinical  evidence  that  lactophenin  is 
a  valuable  antipyretic  and  analgesic.  Franz  Riedl,  from 
a  carefid  study  iu  a  large  number  of  cases,  came  to  the 
conclu.sion  that  it  is  a  specific  for  acute  articular  rheu- 
matism, is  antipyretic  but  not  at  all  a  specific  for  tj'phoid 
fever,  and  has  no  influence  on  the  intensity  or  duration 
of  sepsis,  pneumonia,  or  erysipelas.  Cleveuger  finds  it 
analgesic  in  various  acute  pains  such  as  toothache  from 
alveolai'  abscess,  but  declares  it  useless  in  the  shooting 
pains  of  locomotor  ataxia,  the  pains  of  syphilis  of  the 
cord,  and  those  associated  witli  cancer.  \ou  .laksch, 
Martin,  Jacciuet,  Caille,  and  many  others  have  used  it 
with  good  results  in  various  febrile  conditions,  rheuma- 
tism, colic,  the  pains  accompanying  the  onset  of  acute 
fevers,  neuralgia,  and  as  a  sedative  iu  restless  and  ner- 
vous conditions.  Cristiani  gave  it  iu  over  two  hundred 
cases  of  insomnia  in  the  insane,  and  from  this  experience 
concluded  that  it  was  capable  of  induciug  quiet,  deep 
sleep  for  from  four  to  nine  hours.  Comliined  witli  the 
extracts  of  belladonna  and  stramonium,  JIartin  employs 
it  for  ovarian  neuralgia.  A  mixture  of  cafleiue  gr.  ij. 
(0.13  gm.),  quinine  hydrobromate  gr.  iij.  (0.2  gm.jand 
lactophenin  gr.  vi.  (0.4  gm.),  makes  an  excellent  capsule 
for  migraine.  The  dose  is  gr.  iij.  to  viij.,  or  even  gr. 
XV.  (0.2-0.5-1.0  gm.)  for  an  adult,  given  diy  on  the 
tongue,  suspended  in  syrup,  or  in  capsule  or  cachet. 
The  dose  for  a  child  is  gr.  ss.  to  gr.  ij.  (0.03-0.13  gm.), 
and  several  writers  speak  of  its  apparent  safety  for  chil- 
dren. W.  A.  Bastedo. 
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LACTUCARIUM.— "The  concrete  milk  juice  of  Lnc- 
tucn  firiisK  L.  (fam.  Compos^itte)"  {V.  S.  P.).  Although 
thus  defined,  the  product  is  actually  obtained  from  sev- 
eral species  of  the  genus.  The  one  specified  is  native  of 
Central  and  Southern  Europe  and  is  also  cultivated  for 
the  sake  of  the  lactucarium.  It  is  a  coarse,  narcotic- 
smelling,  and  bitter-tasting  biennial  herb,  vvith  an  up- 
right, prickly,  paniculatelj'  branching  stem  a  metre  or 
more  in  height,  and  long,  spreading,  ovate  or  oblong, 
sinuate-dentate,  pointed,  and  prickly  leaves,  and  flowers 
similar  to  those  of  the  common  garden  lettuce. 

The  herb  itself  has  been  ofticial  in  the  British  Pharma- 
copa<ia,  but  is  no  longer  so.  L.  altissima  Biel).  of  the 
Caucasus,  is  a  gigantic  species  cultivated  in  France  for 
the  production  of  a  Fi'ench  variety  of  lactucariiun.  L. 
scaiiohi  L.,  another  prickly  European  species,  is  also 
said  to  yield  a  porti(jn  of  the  drug,  as  well  as  L.  sulini 
Linn.,  the  common  salad  or  garden  lettuce.  The  Ameri- 
can species,  L.  canadensis  L.,  h;is  also  been  experimented 
with;  it  yields  a  lactucarium  of  but  little  bitterness  and 
of  inferior  qualitj'. 

Lactucarium,  in  its  present  form,  was  introduced  by 
Dr.  Co.xe,  of  Philadelphia,  who  collected  it  from  garden 
lettuce  at  the  end  of  the  last  century.  Lettuce  itself,  as 
a  medicine,  is  of  much  older  date,  and  garden  lettuce,  as 
a  salad,  has  been  cultivated  for  several  hundred  years. 

Collection. — After  the  plants  have  sent  up  flowering 
stems,  they  are  cut  off  about  a  foot  from  the  top,  when 
the  "milk"  flows  out  freely;  this  is  wiped  olf  with  the 
finger  and  conveyed  to  a  little  cup;  the  operation  being 
continued  with  successive  stems  until  the  cup  is  suffi- 
ciently filled.  Fresh  slices  are  cut  off  and  fresh  collections 
made  daily,  throughout  the  season.  As  first  e.xuded,  it  is 
liquid  and  pure  white,  but  it  soon  sets  upcm  exposure, 
and  turns  yellow  anil  then  brown.  When  it  has  coagu- 
lated, it  is  emptied  from  the  collecting  vessel  and  dried 
by  gentle  heat.  The  form  of  lactucarium  varies  with 
the  details  of  its  collection.  French  samples  are  in  small 
circular  cakes,  the  English  (Scotch)  is  in  broken  frag- 
ments, and  the  German,  which  comprises  mo.st  of  that 
imported  here,  evidently  consists  of  quarters  of  a  plano- 
convex cake  cut  up  before  it  is  quite  hard.  It  is,  liow- 
cver,  brittle,  and  often  much  broken. 

Descuii'tiox. — Lactucarium  is  a  brittle,  structureless 
solid,  of  a  gra}'  or  didl  red-brown  color,  whitish  or  yel- 
lowish within,  as  shown  by  fresh  fracture,  of  a  waxy 
lustre  when  freshlj'  cut,  heavy  narcotic  odor,  and  dis- 
agreeable bitter  taste.  It  is  a  composite  substance,  and 
not  wholly  soluble  in  any  one  menstruum.  Alcohol  and 
ether  dissolve  portions  of  it ;  boiled  with  water,  it  forms 
a  turbid  mixture. 

Composition. — The  most  abundant  ingredient,  consti- 
tuting nearly  half  of  it,  is  larttieenn.  orlnctiiajii,  a  wax- 
like substance,  common  to  other  milky  Juices.  Lacturin 
is,  however,  its  active  principle.  This  crystallizes  in 
pearly  scales;  is  soluble  in  boiling  water,  cold  alcohol, 
and  acetic  acid,  but  not  in  ether,  and  is  very  bitter. 
Yield,  0.3  per  cent.  Lactucic  acid  and  lachicopicHn  are 
other  constituents.  Besides  these,  lactucarium  contains 
vegetable  tissue,  caoutchouc,  gum.  cellular  tissue,  and 
other  vegetable  substances,  but  no  starch. 

Action  and  L^se. — Common  lettuce  is  well  known  to 
be  slightly  soporific;  its  effects  are  occasionally  quite 
marked.  The  various  extracts  of  lettuce  are  also  more 
or  less  so.  These  apparently  contain  a  trace  of  hyoscya- 
mine,  but  it  is  doubtfid  if  this  gets  into  the  lactucarium. 
Lactucarium  has  so  far  shown  Itself  to  be  an  uncertain 
medicine,  often  of  no  value,  but,  when  good,  an  efficient 
and  pleasant  hypnotic;  its  power  of  overcoming  pain  is 
slight  when  compared  with  opium — in  fact,  almost  none, 
— but  simple  discomfort  or  moderate  distress  is  occasion- 
ally relieved  by  it.  In  cardiac  asthma  and  restlessness  It 
is  frequentlv  useful,  and  it  may  be  tried  in  numerous 
cases  in  wliich  opium  is  indicated  but  not  well  borne.  It 
is  free  from  the  subsequent  constipation  and  headache  of 
opium. 

Administration. — The  uncertain  quality  of  this  drug 
makes  its  dose  a  tentative  one,  but  0.5  gm.  or  1  gm. 


(gr.  viij.  ad  xv.)  should  show  some  effect.  It  may  be 
given  in  powder  or  pill,  or  the  fifty-per-cent.  official 
tincture.  From  the  extract,  a  syrup  (Syrujms  Lac/ucarii, 
of  ten-per-cent.  strength  of  the  tincture,  five  per  cent,  of 
lactucarium)  is  made;  a  useful  vehicle  and  adjuvant 
for  opium  or  ether  hypnotics.  TI'.  P.  BoUes. 

LADANUM.— Labdanum.  A  resin  collected  in  Greece 
and  the  Grecian  Islands  from  several  species  of  Rock 
Rose  (Cistus  Creticus  Linn..  C.  ladaniferns  Linn.,  C 
Cyprias  Lam.,  etc.;  Fam.  Cistacem),  whose  stems  and 
branches  abound  in  a  sticky  exudation.  Two  methods, 
both  coarse  and  dirty,  are  in  vogue  for  collecting  it. 
The  first  is  to  whip  or  rake  the  bushes  by  an  instrument 
having  a  number  of  leather  thongs  at  the  end,  to  which 
the  resin  sticks,  and  from  which  it  is  scraped  off;  the 
second,  and  more  common,  has  been  in  use  for  many  cen- 
turies, viz..  to  comb  and  press  it  out  fi-om  the  beards  and 
wool  of  goats  and  sheep  which  pasture  among  it.  It  is 
then  melted  and  manipulated,  and  often  adulterated  with 
other  resins,  or  mixed  with  sand,  etc.,  perhaps  as  much 
to  give  it  solidity  as  for  falsification.  Common  Ladanum 
is  imported  in  snake-  or  worm-like  coils;  it  is  a  dark  gray 
or  greenish-gray  brittle  solid,  of  resinous  odor  and  a  bit- 
ter balsamic  taste.  It  consists  of  from  twenty  to  eighty 
per  cent,  of  resin,  a  small  amount  of  oil,  gum.  and  other 
vegetable  products,  and  the  rest  of  dirt,  sand,  or  other 
foreign  admixture. 

Action  and  Use. — The  same  as  those  of  other  resins. 
As  a  medicine  it  is  obsolete;  plasters,  fumigations,  etc., 
sometimes  contain  it.  TI''.  P.  Poller. 

LAKE  PARK  WHITE  SULPHUR  SPRINGS.— Vernon 

County,  Missouri. 

Post-Office. — Nevada.     Hotels. 

Nevada  is  a  flourishing  and  beautiful  little  city,  located 
in  western  Missouri,  one  hundred  miles  south  of  Kansas 
City.  It  is  accessible  by  three  railroads,  viz.,  the  Mis- 
souri, Kansas  and  Texas,  the  Missouri  Pacific,  and  the 
Nevada  and  Jlinden  Railroad.  Lake  Park,  in  which  the 
springs  are  located,  is  an  attractive  spot  one  mile  out  from 
the  city,  and  reached  bj'  horse-cars,  which  run  every 
twenty  minutes.  The  three  principal  springs  are  known 
as  the  "White  Sulphur."  the  "Iron."  and  the  "Clear 
Water  "  springs.  No  analysis  seems  to  have  been  made, 
liut  Ihe  springs  are  beginning  to  attract  considerable  at- 
tention on  account  of  their  medicinal  properties.  The 
park  is  about  one  hundred  and  thirty  acres  in  extent, 
and,  besides  the  springs,  contains  two  lakes  which  afford 
abundant  opportunities  for  boating,  bathing,  fishing, 
etc.  James  K.  Crook. 

LAKE    TAHOE,   or  CARNELIAN    HOT   SPRINGS.— 

Placer  County,  California. 

Location. — These  hot  and  cold  mineral  springs  are 
located  on  Carnelian  Bay,  at  the  northern  end  of  Lake 
Tahoe.  They  form  part  of  the  attractions  of  this 
famous  inland  sea.  They  are  reached  bj-  rail  to 
Truckee,  and  from  thence  \>y  stage  over  a  good  moun- 
tain road  in  about  two  and  one-half  hours'  drive.  The 
sceneiy  en  route  is  grand.  The  Truckee  River  is  crossed 
and  recrossed,  mountainsides  and  heights  are  scaled,  and 
fertile  valleys,  on  which  graze  immense  herds  of  cattle, 
are  traversed.  Forests  of  beautiful  pine  and  cedar  rear 
themselves  at  intervals,  humming  sawmills  fill  the  air 
with  life,  and  wild,  romantic  views  greet  the  eye  at  every 
turn.  Lake  Tahoe  is  a  noble  sheet  of  water,  having  an 
altitude  of  6,203  feet  above  the  sea  level.  It  is  divided 
by  the  California  and  Nevada  State  line,  has  a  length  of 
31  miles,  a  width  of  13  miles,  and  is  1,645  feet  in  depth. 
The  appointments  at  the  springs  resort  are  ver}'  com- 
plete. Excellent  bathing  facilities  have  been  provided, 
where  all  kinds  of  cold  or  hot  sulphur  baths  may  be 
taken.  The  springs  are  about  fift}-  in  number,  and  are 
well  kept  and  cared  for.  The  waters  are  sulphurous  and 
saline,  and  a  few  are  carbonated.  They  contain  sodium 
chloride,  calcium  sulphate,  silica,  organic  matter,  mag- 
nesium sulphate,  and  free  sulphureted  hydrogen  gas. 
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The  baths  are  used  with  success  in  vlieuniatic  and  gouty 
troubles  and  the  waters  are  taken  iuterualh'  for  liver  and 
kidney  disorders,  chronic  constipation,  and  cutaneous 
diseases.  The  higli  altitude  and  invigorating  mountain 
air  recommend  tlie  location  as  a  resort  for  broncho-pul- 
monary affections.  There  are  excellent  facilities  for 
camping,  hunting,  and  tisliing  in  the  vicinit\-. 

James  K.  Crook. 

LAKE  VIEW  HOT  SPRINGS.— Lake  County,  Oregon. 

Pust-Offke.— Lake  View.     Hotels  in  the  town. 

Access. — Vid  Southern  Pacific  Railroad  to  Ager,  Cal., 
and  thence  by  stage.  The  springs  are  located  one  mile 
and  a  half  south  of  Lake  View,  and  four  miles  north- 
east of  Goose  Lake,  one  of  tlie  largest  bodies  of  fresh 
water  in  the  West  (.50  miles  in  lengtli.  with  an  average 
breadth  of  1.5  miles).  The  elevation  is  aljout  .5,000  feet 
above  the  sea  level,  and  the  surrounding  country  of  a 
mountainous  character.  The  climatic  conditions  are 
very  favorable.  We  are  informed  that  the  water  lias  a 
temperature  of  164°  F.,  and  flows  at  the  rate  of  about 
oOO  gallons  per  hour.  A  partial  analysis  by  Dr.  Parnell. 
post  surgeon  at  Camp  Warner,  Ore.,  in  1869,  showed 
tlie  presence  of  iron,  soda,  sulphur,  magnesia,  and  other 
mineral  ingredients.  The  water  is  said  to  be  beneficial 
in  numerous  complaints,  especially  rheumatism.  The 
attractions  at  this  place  afford  excellent  inducements  for 
the  establishment  of  a  first  class  health  resort. 

James  K.  Crook. 

LAKEWOOD.— The  village  of  Lakewood,  formerly 
known  as  Bricksburg,  and  situated  in  Brick  Township, 
Ocean  Count}',  N.  J.,  has  attained  a  world-wide  rejjuta- 
tion  as  a  wiuter  resort  for  pleasure  and  health;  and 
among  the  physicians  of  this  country  it  is  widely  known 
as  a  place  where  the  climiitic  conditions  intluence  most 
favorably,  during  the  winter  and  early  spring  seasons, 
those  people  who  go  there  while  convalescing  from  dis- 
ease, whether  acute  or  chronic. 

Reference  to  the  large  geological  map  of  New  Jersey, 
accompanying  the  rei^ort  of  the  State  Geologist  for  the 
year  1.S81,  shows  that  tlie  village  is  situated  forty-foui' 
miles  south  by  west  from  New  York  City,  nine  miles 
back  from  the  Atlantic  coast-line  on  Squan  Beach,  and 
tive  miles  back  from  the  mainland  shore  of  Barnegat  Bay ; 
and  that  it  stands  ujion  a  tongue  of  .sandy  "  pine-land  " 
soil  which  runs  back  fmm  the  latter  to  a  point  some  two 
and  a  half  miles  beyond  Lakewocid.  has  at  Lakewood  a 
breadth  of  a  niiU.'  and  a  half,  and  is  inserted,  wedge-fash- 
ion, between  two  portions  of  an  extensive  "oak-land" 
district.  Both  the  "  pine-land  "  and  the  "oak-land  "  soils 
are  sandy ;  the  "  pine-land  "  being  especiall}-  so.  The 
geological  map  just  referred  to  shows  us  a  very  large  ex- 
tent of  country,  triangular  in  shape,  which  reaches  from 
the  Atlantic  coast  at  Long  Branch  (twenty  miles  north- 
cast  of  Lakewood)  almost  to  the  very  shores  of  Delaware 
Bay,  having  an  extreme  length  of  about  ninety  miles  and 
an  extreme  Ijreadtli  of  about  forty-five  miles."  This  area 
is  made  up  exclusively  of  " oak-lands "  and  of  "pine- 
lands,"  in  the  proportion  of  about  two  parts  of  the 
former  to  one  part  of  the  latter.  The  greater  portion  of 
the  "pine-land"  or  "pine-barren"  soil  is  to  be  found  in 
the  northern  half  of  this  great  triangle ;  so  that  for  this 
half  tlienflalive  proportionsof  "oak-land"  and  of  "pine- 
land  "  siiijs  are  exactly  the  reverse  of  those  just  stated — 
tliat  is,  the  very  sandy  "  pine-lands  "  are,  throughout  this 
northern  half,  twice  as  great  in  area  as  are  the  less  sandy 
"oak-lands."  It  has  already  been  stated  that  the  village 
of  Lalvcwood  is  built  upon  pure  "pine-barren"  .soil,  but 
the  "  oak-land  "  predominates  over  the  "  june-land  "  in  the 
inimediatel}'  surrounding  country.  Nevertheless,  by  far 
the  most  extensive  region  of  unbroken  "  pine-barren " 
country  to  be  found  in  the  State,  comiirising  an  area 
which  may  be  roughly  estimated  at  no  less  than  four 
liundred  square  miles,  lies  to  the  southward  of  Lake- 
wood,  and  at  a  distance  from  the  village  of  less  than 
twenty  miles:  while  the  intervening  "oak-land"  region 
is  intersected  by  tongues  of  "pine-land"  similar  to'the 


one  upon  which  Lakewood  itself  stands,  but  of  decidedly 
greater  area  than  tliis  one.  Otlier  strips  of  "pine-laud" 
country  are  dove-tailed  into  the  "oak-land  "  region  to  tlie 
northward.  From  this  account  of  the  geology  of  the 
New  Jersej'  soutiiern  interior  it  must  be  evident  to  the 
reader  that  the  soil,  for  man_y  miles  about  Lakewood,  is 
of  an  exceptionally  sandy  and  dry  nature. 

Its  distance  back  from  the  coast  excludes  Lakewood 
from  the  category  of  seaside  stations:  for,  in  Professor 
Smock's  appendix  to  the  "Report  of  the  State  Geologist 
of  New  Jersey  "  (1881),  we  read  that  "  the  influence  of  the 
ocean's  waters  is  felt  very  decided!}'  to  a  distance  of  four 
to  eight  miles  from  the  line  of  beach  or  outer  coast-line, 
from  Sand}'  Hook  to  Cape  Ma}',"  and  that  tiie  climatic 
limit  of  the  Atlantic  coast  belt  in  Monmouth  County  "is 
thought  to  be  four  or  five  miles:  in  Ocean  County  "  (the 
county  in  which  Lakewood  is  situated)  "it  follows  closely 
the  line  of  clearings  or  settlements,  not  going  beyond  the 
line  of  woods  or  into  the  forest  belt.  It  is  here  from  four 
to  seven  miles  wide."* 

Of  the  3,234  siiuare  miles  of  forest  area  in  the  State  of 
New  Jersey,  Ocean  County  contains  313,087  acres  of  for- 
est land:  to  this  and  the  prevalence  of  the  pine  in  great 
abundance  in  this  vicinity  the  salubrity  of  the  place  is 
greatly  due.  For  decades  past  the  balsam-laden  air  of 
pine- woods  regions  like  Aiken,  S.  C,  and  Arcachou, 
France,  has  lieen  looked  upon  by  physicians  as  particu- 
larly beneficial  for  their  convalescent  patients,  and  Lake- 
wood,  which  bears  such  a  close  resemblance  to  the  former 
place,  owes  its  reputation  primarily  to  the  beneficial  in- 
fluences of  the  climate  upon  invalids  of  various  types — 
not  merely  tliose  with  pulmonary  comijlaiuts,  Ijut  that  far 
more  numerous  class  of  neurasthenics  and  convalescents 
from  all  acute  diseases.  In  localities  where  tlie  pines 
grow  a  sandy  soil  may  always  be  looked  for.  Borings 
from  the  many  artesian  wells  in  tlie  village  proper  show 
strata  of  almost  pure  sand  down  to  a  depth  of  six  hun- 
dred feet  below  the  surface.  Consequently  the  dryness 
of  the  soil  is  one  of  the  mo.'it  noticeable  features  of  this 
region.  Fogs  are  rarely  seen,  and  the  relative  liumidity 
is  always  low.  Government  meteorological  records  for 
Lakewood  are  unfortunately  wanting.  However,  the 
actual  tliermometric  readings  for  Ne\v  York  and  Lake- 
wood  will  be  found  to  differ  to  only  a  slight  extent,  but 
the  greater  dryness  of  the  atmosphere  in  the  latter  region 
conveys  the  impression  that  its  temperature  is  noticeably 
higher  than  that  of  New  York.  At  times  there  are  vary 
high  winds,  and,  were  it  not  for  the  protection  afl'in'ded 
by  the  forests,  walking  and  dri\ing  would  on  such  neca- 
sions  be  very  unpleasant.  Rains  occur  with  about  the 
same  frequency  as  along  this  section  of  the  New  Jersey 
coast.  During  recent  winters  snow  has  covered  the 
ground  for  only  short  periods  of  time :  sleighing  can 
rarely  be  enjoyed  for  one  week's  time,  and  occasionally 
an  entire  winter  may  pass  without  any  sleighing.  There 
is  one  peculiarity  of  the  climate  which  deserves  notice. 
I  refer  to  the  fact  that  a  marked  lowering  of  the  temper- 
ature takes  place  at  sunset  and  is  as.soeiated  with  cnusid- 
erable  dampness  of  the  atmosphere.  These  conditions 
last  for  only  two  or  three  hours.  During  the  winter 
months,  therefore,  invalids  should  be  within  floors  by 
sundown. 

Originally  intended  for  a  health  resort  Lakewcmd  lias 
rapidly  outgrown  the  dreams  of  its  promoters  ;iiiil  has 
developed  into  one  of  this  country's  most  noted  winter 
jileasure  and  residential  resorts.  Its  population  is  now 
3,200,  and  it  is  capable  of  caring  for  more  than  2,.5U0 
transient  guests  in  its  hotels  and  numerous  boarding- 
houses.  Luxurious  accommodations  and  an  excellent 
cuisine  are  afforded  by  the  leading  hotels,  while  for  those 
who  prefer  a  quieter  and  less  expensive  mode  of  life 
there  are  many  pleasant  boarding-houses.  The  majority 
of  both  the  hotels  and  the  boarding-houses  now  decline 
to  accept  as  guests  those  who  are  suffering  from  pulmo- 
nary tuberculosis.     Quite  recently  one  of  the  larger  hotels 

*  These  two  paracraphs  are  from  Dr.  Huntineton  Richards'  article 
on  Lakewood  In  the  former  edition  of  the  Handbook. 
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has  iuereased  its  attractiveness  aud  usefulness  by  install- 
ing a  complete  jjlaiit  for  liydrotlierai))'. 

Tiie  season  begins  on  October  1st  of  each  year,  and 
by  the  middle  of  Xovembcr  all  the  hotels  are  ojien 
aud  the  cottages  full.  Daih-  morning  and  evening  con- 
certs are  given  at  the  liotels.  The  walks  around  the  lake 
aud  into  the  woods  are  ke])t  iu  the  best  condition  possi- 
ble: even  after  a  lieavy  rain  the  soil  absorbs  the  water  so 
rapidly  that  in  the  course  of  a  few  hours  it  is  possible  to 
walk  out  without  getting  one's  feet  wet  or  muddv. 
■Well  kciit  roads  foster  the  spiiit  of  outdoor  life  and  driv- 
ing, bicycling,  and  automobiliug  are  thereby  made  more 
enjoyable.  Bridle  paths  add  to  the  charms" of  the  more 
vigorous  horseback  exercise,  and  cross-country  riding 
may  Ije  watched  at  stated  intervals  each  season.  Polo 
games  and  tournaments  luove  the  mo.st  attractive  feature 
of  the  season  and  may  be  witnessed  every  spring  and  au- 
tumn on  one  of  the  liuest  polo  tieids  in  this  country.  A 
speedway,  one  mile  aud  a  ([uarter  iu  length,  bringsnian}' 
a  gentleman  with  his  trotting  horses  to  the  "village. 
Then,  besides,  there  are  a  country  club,  a  golf  chib.  and 
facilities  for  boating  on  the  lake,  for  bowling,  and  for 
lawn-tennis.  There  is  an  abundant  water  supply,  chiert}' 
from  artesian  wells,  and  the  sewers  empty  into  a  rapidly 
tlowing  stream  at  some  distance  outside  the  village 
proper. 

Lakewood  to-day  offers  every  inducement  and  advan- 
tage to  parents  who  wi.sli  to  bring  their  children  up  iu 
the  countr}-.     There  is  no  lack  of  schools  aud  churches. 

Lakewood  is  one  hour  aud  thirty -five  minutes  from 
New  York  City  by  rail,  aud  two  hours  from  Philadelphia. 

Iriciii  Jloirdl  Mauce. 

LAMINARIA. — The  prepared  stipes  of  Laminaria  digi- 
tate Lam.  (lam.  Furnceir).  This  species  is  a  large,  foli- 
aceotis,  olive  seaweed,  which  from  a  branching  aud  stout 
foot  ("root")  sends  up  a  long,  terete,  strong  stem,  sur- 
mounted by  a  flat,  leaf-like,  lanceolate,  oval  or  more  or 
less  divided  and  crispy-margined  thallus.  It  attains  a 
great  size,  often  measuring  six  or  eight  metres  long,  with 
a  blade  oue  metre  or  more  in  lireadth.  Laminaria  is  not 
used  iu  medicine,  but  its  cylindrical,  and,  when  dry,  horn- 
like stipes  are  cut  aud  filed  into  suitable  shapes  for  tents, 
for  dilating  the  os  uteri  and  sinuses,  which  they  do  by 
their  capacity  of  swelling  exceedingly  when  soaked  iii 
watery  fluids.  These  tents  are  generally  cut  in  cylinders 
friini  3  to  8  mm.  (i  to  i  inch)  in  diameterand  from"2.5to  .50 
mm.  (1  to  3  in.)  in.  length;  they  are  filed  and  sand- 
papered smooth,  aud  the  en<ls  are  carefully  rounded.  A 
liole  made  iu  oue  extremity  holds  the  loop  of  silk  for  re- 
moving it.  Its  swelling  capacity  is  developed  iu  three  or 
four  hours,  aud  often  enlarges  the  teut  to  two  or  three 
times  its  original  diameter.  It  was  introduced  into 
medical  use  but  a  few  years  ago,  as  a  substitute  for  the 
sponge  tents,  which  had  iu  a  number  of  in.stances  already 
shown  how  apt  they  were  to  hold  or  develop  infectious 
material,  and  cause  chills,  septica-mia,  and  even  death. 
Laminaria,  iu  consequence  of  its  close  texture,  presents 
uo  apertures  iu  which  such  mateiial  could  be  perma- 
iientlv  held,  and  practice  has  showu  it  to  be  much  safer. 

W.  P.  Bolhii. 

LANE  MINERAL  SPRINGS.— Calaveras  County,  Cali- 
fornia. Tiiese  springs  lie  tliirty-five  miles  east  of  Stock- 
toji.  They  are  l.HOO  feet  above  the  sea  level,  aud  are 
surrounded  Ijy  hills  and  valleys  clad  in  forests  of  pine. 
The  main  spring  flows  from  50  to  T.5  gallons  per  hour. 
The  following  probably  iucorrectly  reported  analysis  is 
said  to  have  been  made  by  the  Sau  Francisco  Refining 
and  Analytical  Association : 

Lake  Mineral  Sprixos. 
OxE  rxiTED  States  G.illon  Coxtai.vs  : 
Solids.  Grains. 

Iron  oarthinate 122.00 

Mairne.sium  carbonate 38..51 

Epsom  (^rbonate  (Vi 29.76 

Alumina 2.(11 


Solids.  Grains. 

Sodium  carbonate )i..52 

Free  sulpUuric  acid I'l'H 

Silica 15.2(1 

Potassium  carbonate Is.Ol 

Organic  matter 2!t2 

Total  solids 251.97 

Free  sulpliureted  hydrogen  gas,  105  cubic  incbes. 

This  water  has  been  in  use  for  several  years,  and  is  said 
to  be  beneficial  in  constipation,  d\-spepsia,  chronic  mal- 
arial poisoning,  aud  in  kidney  and  liver  complaints. 

James  K.  Crook. 

LANOFORM.    See  Formaldehyde. 

LANOLIN. — Under  the  title  of  InnoUn,  Oscar  Liebrcich 
proposed,  to  serve  as  a  basis  for  ointments,  the  peculiar 
body  that  results  from  the  mixture  of  a  cholesterin  fat 
with  water.  The  cholesterin  fats  ai-e  peculiar,  in  com- 
jjarison  with  ordinary  glycerin  fats,  in  not  decomposing, 
in  "  takiug  up "  and  holding  in  intimate  blending  an 
ecxual  quantity  of  water,  iu  mixing  also  with  glycc'riu, 
an<l  in  possessing  a  high  diffusion  power.  Hy  reason  of 
the  latter  power,  lanolin  used  as  an  inunction  ointment 
is  supposed  rapidly  to  impress  the  system  with  any  ab- 
sorbable active  drug  substance  that  may  be  incorporated 
with  it.  Lanolin  is  obtained  from  tlie  natural  fat  of 
sheep's  wool,  and  such  fat.  purified  aud  mixed  with  not 
more  than  thii-ty  per  cent,  of  water,  is  otHcial  in  the 
United  States  Pharmacopu-ia  imder  the  title  Adeps  Lnnw. 
Hydroms.  Hydrous  Wool-fat.  This  wooi-fat.  or  lanolin, 
as  it  is  still  commonly  called,  isa  yellowish-white  material 
of  ointment-like  quality  and  a  faint  charticterisric  odor. 
It  is  insoluble  in  water,  but  yet  will  mix  with  twice  its 
weight  of  water  and  still  reta"in  its  unctuous  quahtv.  It 
melts  at  about  40'  C.  (104'  F.).  It  is  somewhat  sticky, 
but  this  quality  can  be  removed  by  the  addition  of  from 
twenty  to  twemy-ti  ve  per  cent,  of  some  ordinary  oil,  such 
as  castor  oil,  or  of  vaseline. 

Clinical  experience  with  lanolin  does  uot  seem  fully 
to  realize  the  expectation  of  unusual  power  on  the  part 
of  the  substance  to  penetrate  the  skin,  on  inunction. 
Nevertheless,  lanolin  makes  a  very  serviceable  material 
for  inunction  purposes,  either  by  itself  or  medicated. 

Edward  Curtis. 

LAPPA.     See  Burdock. 

LARCH  BARK.— The  bark  of  the  trunk  and  branches 
of  the  Eui-ojH-an  Larch,  Li(rt>  e»ropti:a  I).  C.  (fam.  Cotiif- 
tro).  was  formerly  largely  used  for  its  rather  mild  tere- 
binthinate  aud  astringent  properties,  aud  was  at  one  time 
oflicial  in  the  British  Pharmacopoeia.  It  has  now  almost 
disappeared  from  the  Materia  Jledica,  in  favor  of  the 
more  definite  products  of  that  family. 

It  contains  rohitile  nil,  resin,  a  peculiar  taiunn.  and 
lari.rinie  acid.  The  turpentine  and  tannin  make  larch 
aud  other  fir  barks  astringent  and  stimulating  to  the 
renal  aud  bronchial  mucous  membranes.  It  is  i^scd  to  a 
slight  and  diminishing  extent  in  bronchitis,  vesical  and 
urethral  catarrh,  as  well  as  in  purpura  and  other  hemor- 
rhages. A  tincture  (two  and  a  half  ounces  to  the  pint) 
is  an  eligible  form.  Dose,  1  or  3  c.c.  (til  xv.  ad  sxx.), 
several  times  a  day.  Henry  E.  Rushy. 

LARD.— Adeps.  "The  prepared  internal  fat  of  the 
abdomen  of  Svs  scrofa  L.  (order  Pachydermata),  purified 
by  washing  with  water,  melting  and  straining  "  (U.  S.  P.). 
_  The  tissue  from  which  lard  is  obtained,  lying  at  each 
.side  of  the  backbone  and  enclosing  the  kidneys,  and 
whidi  goes  by  the  name  of  "leaf  lard,"  is  waslied, 
chopped,  cleaned  from  connective  bands  and  tiabecula', 
and  then,  with  a  little  water,  exposed  to  a  boiling  tem- 
perature until  the  connective  tissue  is  softened  and  the 
fat  has  run  out :  it  is  then  strained,  and  the  heat  contin- 
ued until  the  water  is  nearly  removed  and  the  melted  fat 
is  clear  and  homogeneous,  when  it  is  poured  out  and 
cooled.  If  a  very  fine  product  is  desired,  it  should  be 
filtered  iu  a  hot  filtering  apparatus. 
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Lard  shnvild  be  of  a  soft  solid  consistency,  wliite,  unc- 
tuous, with  a  faint  b\it  not  at  all  ranciil  odor,  and  a 
bland  taste.  Its  specific  tti-avitv  is  about  0.933  and  it 
melts  at  38'  to  40°  C.  (100.4'  to  104^  F.).  It  is  iu.soluble 
in  water  arid  veiT  little  soluble  in  alcoliol. 

Olein,  palmitiu,  and  stearin  are  the  principal  constitu- 
ents of  lard,  their  relative  proportions  (upon  which  its 
consistency  depends)  varying  considerably. 

Commercial  lard  is  so  universally  impure,  either  being 
mixed  with  water  or  salt,  or  having  a  portion  of  its  liquid 
oil  removed,  that  it  is  in  general  vuitit  for  medicinal  use, 
and  the  apothecary  will  do  well  always  to  prepare  liis 
own.  Tens  of  thousands  of  barrels  of  cotton-seed  oil  are 
annually  used  in  tliis  coimtry  for  the  manufacture  of 
artificial  lard. 

Ordinary  lard  rather  rapidly  becomes  rancid  and  irri- 
tating, but  if  perfectly  pure  and  free  from  water  it  Avill 
keep,  in  a  cool  place,  for  a  very  long  time.  When  it  is 
to  be  used  during  warm  weather,  live  per  cent,  of  it,  or 
more  if  necessary,  should  be  replaced  with  white  wax. 
For  pharmaceutical  purposes  it  is  scented,  as  well  as  pre- 
served, with  benzoin,  a  little  of  the  balsam  being  tied  in 
a  bag  and  suspended  in  the  melted  lard  for  two  hours. 
Thus  treated,  it  is  almost  entirely  permanent,  besides 
having  an  agreeable  odor. 

Lard  is  an  article  of  food,  and  is  emulsified,  like  other 
fats,  when  taken  into  the  intestines,  without  any  par- 
ticular phj'siological  action.  As  an  external  dressing,  it 
is  protective  and  bland  in  a  high  degree,  qualities  which 
have  given  it  its  popularity  as  a  basis  of  ointments  and 
cerates.  Those  of  the  United  States  Pharmacopa»ia  fol- 
low: A.  Benzoinatus,  just  mentioned,  Ceratum,  Ceratum 
Cantharidis,  Ceratum  Extract!  Cantharidis,  C.  Resina?, 
Unguentum,  Ung.  Hydrargyri,  Uug.  Mezerei,  L'ng. 
lodi.  etc.  '  '       W.  P.  Balks. 

LARDACEOUS  DEGENERATION.     See  Amyloid. 

LARYNGISMUS  STRIDULUS.     See  Croiip. 

LARYNX,  ANATOIVIY  OF  THE.— The  larynx,  which 

is  the  principal  organ  of  phonatiou  as  well  as  the  guar- 
dian against  the  entrance  of  foreign  bodies  into  the 
trachea  and  bronchial  tubes,  is  situated  at  the  upi)er  and 
fore  part  of  the  neck.  Until  puberty  it  is  small  and  pre- 
sents a  rounded  form  in  front.  At  about  this  time  in  the 
male  there  are  marked  and  rapid  changes.  It  becomes 
nearly  double  in  size  and  the  thyroid  produces  a  promi- 
nent ridge  in  front,  called  the  Adam's  apple. 

The  larynx  lies  between  the  base  of  the  tongue  and  the 
hyoid  bone  above  and  the  beginning  of  the  trachea  be- 
low, and,  when  at  rest,  in  the  adult,  is  in  front  of  the 
fourth,  fifth,  and  sixth  cervical  vertebra;,  from  which  it 
is  separated  by  the  lower  portion  of  the  pharynx  and  the 
prevertebral  muscles.  In  front,  it  is  covered  near  the 
median  Hue  by  the  skin  and  cervical  fascia.  On  either 
side  there  are  also  the  sterno-hyoid,  the  sterno-thyn  lid,  and 
the  thyro-hyold  muscles  with  the  upper  portion  of  the  lat- 
erallobeofthe  thyroid  gland  andaportion  of  the  inferior 
pharyngeal  constrictor.  Fai-ther  back  and  on  the  side  are 
the  large  cervical  vessels.  At  the  upper  part  the  larvnx  is 
triangular  in  shape  with  the  apex  pointing  at  the'ante- 
rior  median  line,  but  it  aiiproaches  the  shape  of  a  cylinder 
and  is  much  smaller  below,  where  it  joins  the  ti'achea. 
The  hyoid  bon<\  the  thyroid  and  crii/oid  cartilages,  the 
thyro-liyoid  membrane,  and  tlie  cricothyroid  membrane 
are  easil}'  located  and  aie  important  landmarks. 

Thp:  IxTEKiou  OF  THE  Laryxx.— The  first  portion  of 
the  larynx  we  see  when  looking  from  above  is  the  epi- 
glottis situated  at  the  base  of  Uie  tongue.  This  varies 
greatly  in  shape,  size,  and  position.  Its  crest  may  present 
itself  as  the  arc  of  a  small  oracomjiaratively  large  circle. 
It  is  usually  situated  inllie  median  line,  and  is  commonly 
but  not  always  symmetrical;  it  swings  up  and  dowii 
over  the  superiorujierl  ore  of  the  larynx,  so  that  it  may  be 
found  in  any  iiosilion  from  the  vertical  to  the  horizoiital. 
Immediately  below  the  crest  of  the  e])iglottis,  is  a  rounded 
prominence,  the  cushion  i)roduced  by  a  prominence  of 
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the  petiolus  together  with  some  fatty  and  adenoiil  tissue. 
The  nuicous  membrane  covering  the  epiglottis  is  of  a 
yellowish  pink  color  and  is  more  adherent  to  the  poste- 
rior surface,  in  which  open  the  mouths  of  a  number  of 
glands.  From  both  sides  of  the  epiglottis  there  extend 
toward  the  arytenoids,  at  tlie  posterior  portion  of  the 
larj'ux,  two  folds  of  mucous  membrane,  the  aryteno-epi- 
glottidean  folds,  which  contain  some  ligamentous  and 
muscular  fibres  as  well  as  the  cuneiform  cartilages. 
These  cartilages  show  as  a  whitish  nodule  in  front  of  the 
prominence  produced  by  the  arytenoid  and  Santorini's 
cartilages  on  either  side.  At  the  posterior  portion  of  the 
larynx,  between  the  arytenoid  cartilages,  is  a  space  called 
the  iuterarytenoid  space.  This  is  quite  extensive  during 
respiration  but  is  much  shorter  during  phonation.  Just 
below  the  apex  of  thearN'tenoids  and  extending  from  the 
front  of  these  to  the  angle  of  the  thyroid  cartilage,  below 
the  attachment  of  the 
epiglottis,  are  two 
folds  of  mucous  mem- 
brane enclosing  deli- 
cate fibrous  bands,  the 
■superior  thyro-aryten- 
oid  ligaments.  These 
folds  are  called  the 
ventricular  bands  and 
form  the  upper  bound- 
ary of  a  siiace,  the 
ventricle  of  the  larynx, 
which  extends  under 
and  between  them  and 
the  ahe  of  the  thyroid 
cartilage,  and  then  ter- 
minates anteriorly  in  a 
pouch,  the  saeculus 
laryngis.  This  jiouch 
contains  many  mucous 
glands  which  by  their 
secretion  moisten  the 
vocal  cords.  Just  be- 
low and  parallel  with 
the  ventricular  bands 
are  two  white  bands, 
the  tnie  vocnl  CJirds. 
They  appear  to  be  a 
part  of  the  ventricular 
bands,  but  are  at  a 
lower  level  and  are 
separated  from  them 
by  the  ventricles. 
They  are  composed  of 
3'ellow  fibrous  tissue 
covered  by  a  very  thin 
and  closely  adherent 
mucous  membrane.  A 
cross  section  sho  ws  the 
vocal  cord  to  be  a  tri- 
angular prism  with  the 
base  outward  and  at- 
tached throughout  its 
whole  extent  to  fibres 
of  the  thyro-arytcnoid 
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FIG.  :!103.— Frontal  Section  of  an  I'ndis- 
seeted  Larynx.  The  tliree  divisions 
of  the  larynx  are  marked  otT  hy  Uie 
straight  dotted  lines  on  thn  riulit  side 

of  the  figure.    .4,  The  siijiehnr i- 

parlnient,  extending  from  the  aryepi- 
glottic  folds  to  the  superior  vocal 
cords  (ventricular  bands) ;  B,  the 
cavity  of  the  veutriclp,  biniiidcd  almve 
by  tlie  superior  vocid  rnrd,  iiclow  by 
the  inferior  or  tnie  vocal  cord,  and  ex- 
ternally by  the  elastic  membrane  of 
the  larynx ;  C,  the  inferior  or  subglot- 
tic compartment,  extending  from  the 
true  vocal  cord  to  the  inferior  boi-dcr 

of  the  cricniil  cartilage  ;  S.  edge  of  lliH 

supeiior  vocal  i-t)rd;  !i.  \-^\mv-  of  itic  in- 
ferior vocal  cord.  Below  the  true 
vocal  cord  is  seen  the  (/ij/ro-nr.i/tc- 
noidetis  muscle. 


muscle.  Anteriorly  the 
cord  is  attached  to  the  receding  angle  of  the  thyroid 
cartilage  just  below  the  ventricular  baud  and  within 
the  insertion  of  the  thyro-arj'tenoid  muscle.  Posteiiorly 
there  are  three  sets  of  fibres:  one  is  attached  to  the 
vocal  process  of  the  arytenoid  cartilage,  another  to  its 
anterior  surface,  and  the  third  to  the  crico  ttrytenoid 
capsular  ligament.  At  their  posterior  attachment  there 
is  often  seen  a  slight  depression  of  a  pearly  white  color; 
this  is  the  tip  of  the  vocal  process  of  the  iirytenoid  carti- 
lage. There  is  an  open  triangular  space  between  the  vo- 
cal cords — the  ylotth  or  riwn  r/lottkh's.  This  varies  in 
extent  according  to  se.\  and  age,  being  about  seven- 
eighths  of  an  inch  long  in  the  adult  male  and  about  five- 
eighths  of  an  inch  in  the  female.  The  width  constantly 
varies  as  the  cords  are  approximatetl  or  separated,  and  in 
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I<ai-daeeou»»  I>egeii- 
Laryirx,       [eratlon. 


Fir.  3104.— Anterior  View  of  the  Carti- 
lajres  of  tlie  Larvnx.  1,  Upper  rings  of 
the  trachea  ;  2.  anterior  arch  of  the  cri- 
coid: .3,  anit'iinr  pi-rtinn  of  the  cricoid- 
thvroid  nieiiiliiane  (conoid  ligament): 

4,  4,  lateral  halves  or  al£e  of  the  thyroid : 

5,  median  portion  of  the  thyroid;  li, 
epitrlottis:  7,  thyro-epiglottic  ligament. 
(Luschlca.J 


the  tnale  i.s  about  one-half  inch  at  the  postci-ior  portion 
when  tlie  cords  are   sepaiated   to   their  fullest  extent. 

Through  the  glottis 
can  be  seen  the  an- 
terior portion  of  the 
cricoid  and  a  few 
of  the  superior  rings 
of  the  trachea  and  at 
times  the  wliole  an- 
terior portion  of  the 
trachea  as  far  down 
as  the  bifurcation. 
Below  the  glottis  the 
sjiace  widens  and  is 
oval  hiterally.  but 
gradually  approaches 
a  circular  form  as  it 
extends  toward  the 
trachea. 

Cartilages  of 
THE  Larynx. — 
There  are  five  prin- 
cipal cartilages  of 
the  larynx,  the  epi- 
glottis, the  thyroid, 
the  cricoid,  and  the 
two  atytenoid,  and 
two  pairs  of  very 
small  unimportant 
cartilages,  the  cor- 
uicula  laiyngis  (car- 
tilages of  Santorini) 
and  the  cuneiform 
cartilages  (cartilages 
of  Wrisberg).  The 
thyroid,  the  cricoid, 
and  the  two  aryte- 
noid cartilages  are  of 
hyaline  cartilage  and 
liable  to  become  o.ssi- 
fied  with  age,  while  the  epiglottis  and  the  four  small  car- 
tilages ai'e  of  a  tibrous  nature. 

the  Thiiroid  Citrtilage.  the  largest  in  the  larynx,  con- 
sists of  two  large  (luadrilateral  symmetrical  jilates  called 

ala',  which  unite  an- 
teriorly at  an  angle 
of  85°  to  95°  and 
form  the  greater 
poi'tion  of  the  front 
and  sides  of  the 
larynx. 

The  alse  present 
an  external  flat- 
tened surface, 
niarkcd  by  a  rather 
indistinct  oblique 
line,  running  from 
the  inferior  tuber- 
cle at  the  lower  an- 
terior border  up- 
ward, outward,  and 
backward  to  the  su- 
perior tubercle  at 
the  posterior  part 
of  the  superior  bor- 
der. This  ridge 
gives  attachment 
below  to  the  sterno- 
thyroid, and  above 
to  the  thyro-hyoid 
muscle,  and  just 
below  this  line  are 
attached  a  part  of 
the  inferior  con- 
strictor of  the 
pharynx  and  the  stylo-pharyngeus.  The  internal  sur- 
faces are  more  or  less  concave  and  smooth,  and  near  the 
angle  of  union  in  front  are  attached  the  epiglottis,  the 


Tig.  3105.— Posterior  View  of  the  Cartilages 
of  the  Laryn.x.  1.  Broad  posterior  arch  of 
the  cricoid  :  3,  internal  surface  of  the  ala 
of  the  thyroid;  3,  arytenoid  cartilage;  4, 
corniculum  laryngis  (cartilage  of  Santo- 
rini) ;  5,  the  posterior  surface  of  the  epi- 
glottis.   (Luschka.) 


Fifi.  3106.— Posterior  View  of 
the  Cricoid  and  .\rytenoid 
t  artila^-M-s.  slmwing  tlie  At- 
ta'-lniient  of  the  Aryteltoi- 
deus  Muscle.  1,  Cricoid;  ~, 
arytenoid ;  3,  corniculum 
laryngis:  4,  arytenoideus 
muscle.     (Luschka.) 


thyro-epiglottidean  and  thyroarytenoid  muscles,  and  the 
true  and  false  vocal  cords.  Of  the  borders,  the  anterior 
is  the  shortest,  and,  except  for  a  bursa  wliicli  is  some- 
times present,  is  subcutaneous. 
The  upper  is  somewhat  convex 
except  for  a  well-marked  con- 
cavity near  the  superior  cornu. 
The  posterior  extends  above 
into  a  long  delicate  process, 
the  superior  cornu,  which  gives 
attaclmient  at  its  extremity  to 
the  thyro-hyoid  ligament,  and 
terminates  below  in  a  short 
and  tliick  process,  the  infeiior 
cornu,  presenting  on  the  inner 
side  a  small  oval  facet  which 
articulates  wiih  the  side  of  the 
body  of  the  cricoid.  The  lower 
bonier  is  nearly  straight  and 
is  notched  near  the  inferior 
cornu.  It  gives  attachment 
anteriorly  to  the  crico-thyroid 
membrane  and  laterally  to  the 
ciico-thyroid  muscle. 

The  Cricuid  Cartilage,  much 
thicker  and  stronger  than  the 

thyroid  cartilage,  forms  the  lower  and  greater  part  of 
the  posterior  portion  of  the  larynx.  The  anterior  por- 
tion is  rounded  and  convex  in  shape  and  measures  verti- 
cally about  one-fifth  of  an  inch.  The  external  surface  at 
the  front  and  sides  is  smooth  and  gives  attachment  to 
the  crico-thyroid  muscles  and  inferior  pharyngeal  con- 
strictors. Posteriorly,  it  rises  until  its  vertical  diam- 
eter is  about  three  times  that  of  the  anterior  portion. 
It  also  increases  in  thickness  and 
forms  the  signet  portion  of  the 
ring.  This  shows  a  depression 
near  the  middle  on  the  superior 
border,  on  either  side  of  which, 
looking  upward  and  outward,  is 
an  elongated,  oval  and  sliglit- 
ly  convex  facet  for  articulation 
with  the  arytenoid  cartilages.  At 
the  middle  of  the  posterior  sur- 
face is  a  slight  vertical  ridge  to 
which  are  attached  a  few  of  the 
longitudinal  fibres  of  the  a'sopha- 
gus.  On  either  side  of  this  are 
depressions  which  are  occupied  by 
the  posterior  crico-aiytenoid  mus- 
cle; and  just  outside  of  the.se  are 
the  slightl}^  raised  oval  facets  for 
articulation  with  the  inferior  cornua  of  the  thyroid  car- 
tilage. The  whole  interior  surface  is  smooth  and  covered 
with  mucous  membrane. 

The  Arytenoid  Cartilages,  two  in  number,  are  situated 
at  tlie  posterior  superior  portion  of  the  larynx,  and  are 
the  most  active  of  all  the  cartilages  in  tuning  the  larynx 
for  the  production  of  sound.  To  them  are  attached  the 
vocal  cords  and  all  of  the  muscles  controlling  their  move- 
ments except  the  crico-thyroid. 
In  shape  they  are  three-sided 
pyramids  and  are  aliout  half  an 
inch  high  and  one-fourth  of  an 
inch  wiile.  The}'  articulate  near 
the  outer  portion  of  the  base 
with  the  facets  on  the  superior 
surface  of  the  cricoid,  and  their 
inner  surfaces  are  nearlv  paral- 
lel. At  each  apex  is  situated 
the  cartilage  of  Santorini.  The 
inner  surface,  which  is  the  nar- 
rowest of  the  three,  is  triangtilar 
in  shape  and  nearly  flat,  li  is 
covered  with  luucous  membrane. 

The  anterior  surface  has  a  triangular  ridge  at  the  junc- 
tion  of  the  lower  and  middle  thirds,  above  and  below 
which  are  concavities.     Near  the  inner  end  of  this  ridge 
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Fig.  .jlur.— I^aieral  View 
(right  side)  of  the  cri- 
coid Cartilage.  3,  -Ar- 
ticular surface  for  the 
inferior  cornu  of  the 
thyroid;  4,  articular  sur- 
face for  the  base  of  the 
arytenoid.    (Luschka.; 


Fic.  3108.— Anterior  View  of 
the  Cricoid  Cartilage.  1, 
The  anterior  arch  ;  i.  the 
posterior  arch,  (From 
Luschka.) 
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is  attached  the  veiitvir-ular  band.  Tlio  tliyro-arvtcnoid 
muscle  is  attached  to  the  rest  of  the  surface.  The  pos- 
terior surfaie  is  triangidar,  broad,  aud  concave  from 
above  downward  aud  gives  attadiraent  to  part  of  the 


Fig.  3U19.— Posterior  View  of  tlie  Lar.vnx.  The  pharynx  and  mucous 
menibraue  are  removed.  1,  Trachea :  3.  posterior  crico-tracheal 
ligaineut;  3,  cricoid;  4,  posterior  border  of  the  thyroid;  5,  epiglottis; 
6,  great  cornu  of  the  hyoid  bone ;  7,  root  of  the  tongue :  8,  thyro- 
hyoid ;  9,  hyo-epigluttic  membrane;  10,  hyoglossal  membrane;  11, 
middle  glosso-epicriottic  ligament :  12,  lateral  glosso-epigiottie  liga- 
ment :  13.  pharyugo-epiglottic  fold ;  U,  stylo-Iarrngeus  muscle  ;  1.5, 
aryteu<:)ideiis  muscle ;  16,  IH,  crossing  bundles  of  the  aryteno- 
epiglotlideus  (constriitor  vcf^tilniU  laryinji'^}  :  IT,  posterior  crico- 
arytenoideus  muscle:  1^.  1^,  a  few  slender  bundles,  crico-thy- 
roideus.  posticus,  or  kerato-cricoideus  of  Merkel;  19,  Inferior 
laryngeal  nerve.  The  aryepiglottic  folds  are  seen  reaching  from 
the  sides  of  the  epiglottis  to  the  arytenoid  eminences,  and  liouniiing 
the  superior  orifice  of  the  larynx,  the  veftihujiiin  hiryuyis. 
(LiLschka.) 

arytenoid  muscle.  The  whole  base  is  slightly  concave, 
with  a  smooth,  more  marked  concavity  near  the  outer 
portion  for  articulation  with  the  cricoid  cartilage.  The 
anterior  angle  extends  into  a  horizontal  process  (the 
vocal  process),  to  which  the  vocal  cord  of  that  side  is  at- 
tached. The  external  angle,  which  e.xtends  outward  and 
backward,  forms  a  short  aud  rounded  process  (the  mus- 
cular pi'ocess),  to  wliieh  are  attached  the  posterior  and 
lateral  crico-aryteuoid  muscles. 

The  Kp/yhttis  is  a  thin  leaf  like  cartilage  which  is  at- 
tached to  the  inside  of  the  thyi-oid  cartilage  just  below 
the  superior  median  notch.  It  is  inside  of,  and  attached 
to,  the  body  of  the  hyoid  bone.  During  respiration  it  is 
nearly  vertical,  but  during  deglutition  as  the  larynx  is 
drawn  upward  it  drops  backwai-d  aud  more  or  le.ss  com- 
pletely closes  the  laiyngeal  opening.  The  anterior  sur- 
face is  covered  by  mucous  membrane  which  is  reflected 
on  to  the  sides  and  base  of  the  tongue,  forming  the  lateral 
and  median  glosso-epiglottidean  ligaments.  The  ]ioste- 
rior  surface  is  concave  from  side  to  side  and  convex  from 
above  downward.     There  are  numerous  small  pits,  some- 


times perforating  the  cartilage,  which  lodge  small  glands. 
The  raucous  membrane  is  smooth  aud  at  the  sides  tVirms 
the  ar3'teno-epiglottidean  folds. 

The  cai-tilagcs  of  Santoiini,  two  small  conical  nodules 
of  fibro-cartilage,  articulate  with  the  tip  of  the  arytenoid 
cartilages  and  are  sometimes  firmh'  united  to  them.  The 
aryteno-epiglottidean  folds  are  attached  to  these  cartilages 
and  enclose  the  cnrtihiges  of  Wiisberg  at  a  short  distance 
in  front  of  this  attachment.  These  latter  cartilages  give 
rise  to  the  elevations  which  are  plainly  seen  in  the  laryn- 
geal image. 

Liydiii.enU. — The  cartilages  of  the  larynx  are  liound 
together  and  to  the  hyoid  bone  above,  and  the  ti-achea 
below,  by  fibrous  bands  and  membranes.  The  thyroid 
cartilage  is  attached  to  the  hyoid  bone  by  a  broad  central 
membrane  and  two  lateral  rounded  ligaments.  The 
thyrohyoid  ligament  is  a  broad  fibrous  and  slightly  elas- 
tic membrane,  thick  in  the  middle  where  it  is  subcuta- 
neous, and  thin  and  loose  at  the  sides  where  it  is  pierced 
by  the  superior  laryngeal  vessels  and  nerve.  It  is  at- 
taclied  below  to  the  whole  upper  edge  of  the  thyroid 
cartilage,  and  above  it  passes  behind  the  posterior  sur- 
face of  the  hyoid  bone,  being  separated  from  it  by  a 
synovial  bursa,  to  be  attached  to  its  upper  surface.  This 
allows  the  larynx  to  be  drawn  upward  within  the  hyoid 
bone.  The  lateral  thyro-hyoid  ligaments  are  two 
rounded  elastic  cords  just  bixck'of  the  middle  ligament. 
They  connect  the  superior  cornua  of  the  thyroid  carti- 
lage with  the  extremities  of  the  great  cornua  of  the  hy- 
oid bone. 

The  epiglottis  is  connected  with  the  receding  angle  of 
the  thyroid  cartilage  by  a  long  rounded  bundle  of  tibro- 
elastic  tissue,  the  thyro-epiglottic  ligament.  It  is  also 
attached  to  the  hyoid  bone  Ijy  a  fibro-clastic  membrane 
extending  from  near  the  apex  of  its  anterior  surface  to 
the  upper  surface  of  the  body  of  the  hyoid  bone.  There 
are  two  lateral  folds  aud  one  median  fold  of  mucous  mem- 
brane, already  men- 
tioned, which  at- 
tach the  epiglottis 
to  the  base  of  the 
tongue. 

The  crico-thyroid 
membrane  and  two 
capsular  ligaments 
bind  the  thyroid 
and  cricoid  cartila- 
ges together.  The 
crico -thyroid  mem- 
brane, triangular  in 
shape,  is  thick  in 
front  where  it  joins 
the  cricoid  and  thy- 
roid cartilages,  and 
thin  at  either  side 
where  it  extends 
from  the  cricoid 
cartilage  to  the  iu- 
ferior  margin  of  the 
true  vocal  cords, 
and  is  joined  with 
them  at  their  an- 
terior insertion  into 
the  thyroid  carti- 
lage. Anteriorly 
the  crico  -  thyroid 
membrane  is  sub- 
cutaneous and  is 
crossed  horizontal- 
ly by  a  small  ar- 
terial branch  which 
forms  an  anastomo- 
sis between  the 
crico  -  th_yi'oid  ar- 
teries of  either  side.  At  the  sides  the  crico-tliyroid 
membrane  is  covered  by  the  crico-thyroid  and  crico-aryte- 
noid  muscles.  The  capsular  ligaments  are  lined  with 
synovial  membrane,  and  bind  the  articulations  of  the  iu- 


FIG.  3110.— Right  Lateral  Viev/  of  a  Dis- 
sected Larynx.  The  ala  of  the  thyroid  is 
removed.  1,  Cricoid  ;  2,  thyroid  ;  3.  ary- 
tenoid ;  4,  epiglottis ;  .5,  hyoid  bone ;  6, 
posterior  crico-arytenoid  muscle ;  7,  ary- 
teno-epiglottideus  muscle:  s,  the  lateral 
crico-arytenoideus ;  9,  thjTo-arytenoideus. 
The  other  flbres,  seen  n'mning  in  varitms 
directions,  are  inconstant  in  their  distri- 
bution.   CAfter  Luschka.) 


408 


REFERE^'C■E   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 
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Fig.  3111.— Lateral  View  ot  the  Laryn- 
geal Muscles.  1,  Crii-uid  ;  2.  tuynnd : 
3.  arytenrild ;  ^,  epiarlottls ;  -5.  elastic 
membrane  of  the  larynx  ;  tj,  posterior 
cricoid-artenoid  ;  7,  lateral  erico-ary- 
tenoid  :  8.  lliyro-arytenoid;  9.  thyro- 
erisrl'ittideus;  In.  fine  tltires  spreading 
out  in  ttie  elastic  membrane  (rtri/- 
mcmhrti  itot^-u^) .     (Luschka.) 


ferior  cnrnua  of  the  thyroid  -n-ith  the  sides  of  the  cricoid 
cartilage.  A  loose  capsular  ligament  liccd  with  synovial 
meiiibraue  and  strengthened  posteriorly  bj'  a  strong 
band,  the  posterior  crieo-ar.vtenoid   ligament,  connects 

the     arytenoids     with 
the  cricoid  cartilage. 

Mn  scles.  ■ —  The 
larynx  as  a  whole  is 
moved  and  also  fixed 
in  its  varying  posi- 
tions by  muscles  which 
attach  it  to  the  hyoid 
boue  above,  the  ster- 
num below,  and  the  re- 
gion of  the  fourth  and 
fifth  cervical  vertebrne 
behind.  It  is  elevated 
^.^^.^  principally  by  the  tliy- 

I  "  v3^  ro-hyoid    muscle    and 

■.  ,  \  depressed  by  the  ster- 

\      ..,- .,  no-thyroid ;     and     the 

y\j<(t"-.l'  two  muscles,  acting  at 

V'X  the  same  time,  tend  to 

\  hold  it  firmly  in  a  fixed 

position. 

There  are  also  some 
muscular  fibres,  fonn- 
iug  the  so-called  laryn- 
go-pharyngcal  muscle, 
which  are  attached  to 
the  posterior  border  of 
the  thyroid  cartilage 
and  pass  backward 
around  the  pharynx  to 
be  in.serted  into  the 
vertebra;  behind.  The 
stemo-hyoid,  the  omo- 
hyoid, the  two  lower 
constrictors  of  the 
pharynx,  the  stylo- 
pharyngeus,  and  the  palato-pharyngeus  also  act  more  or 
less  upon  the  larvnx  as  a  whole.  The  thyro-hyoid  is  a 
small  quadrilateral  muscle  arising  from  the  l(.)wer  boi'der 
of  the  l5ody  and  greater  coi'nu  of  the  hyoid  bone  and  is 
inserted  into  the  oblique  line  on  the  ala  of  the  thyroid 
cartilage:  and  the  sterno-thyroid  has  its  upper  attach- 
ment to  this  same  oblique  line  and  is  attached  below  to 
tlie  posterior  surface  of  the  nianubrial  portion  of  the 
sterniun,  below  the  attachment  of  the  stemo-hyoid.  The 
middle  thyroid  vein  is  situated  along  its  inner  border. 

The  muscles  which  change  the  shape  of  the  laiynx  and 
act  directly  upon  the  vocal  cords  are  the  crico-thyroid. 
the  cn'co-arytenoideus  posticus,  the  aiytenoideus  latera- 
lis, the  arytenoideus,  and  the  thyi-o-ar_vtenoideus. 

The  crico-thyroid.  a  short  triangular  rau.scle.  isattached 
below  to  the  anterior  and  lateral  jjortiou  of  the  cricoid 
cartilage.  From  this  the  fibres  pass  upward  and  outward 
and  divide  into  two  bundles,  the  anterior  being  attached 
to  the  inner  lower  margin  of  the  thyroid  cartilage  and 
the  posterior  to  the  anterior  border  of  the  lower  cornti. 
Whether  this  muscle  depresses  the  thyroid  or  elevates 
the  cricoid  it  increases  the  length  and  tension  of  the  vo- 
cal cords.  The  posterior  crico-arvtenoid  muscle  is  at- 
tached to  the  muscular  process  of  the  arytenoid  cartilage 
behinil  that  of  the  lateral  crico-arytenoid.  The  fibie.s 
spread  like  a  fan.  the  upper  nearly  horizontal  and  the 
lower  nearly  vertical,  and  are  attached  to  the  broad  de- 
pression on  the  posterior  surface  of  the  cricoid  cartilage. 
This  muscle  draws  the  muscular  process  of  the  arytenoid 
backward  and  inward,  and  thus  by  rotating  the  vocal 
processes  outward  widens  the  riiua  glottidis.  The  lateral 
crico-arytenoid,  from  its  attachment  to  the  muscular  pi-oc- 
ess  and  adjacent  part  of  the  anterior  surface  of  the  aiyt- 
enoid  cartilage,  spreads  out  and  passes  downward  and 
forward  to  be  attached  to  the  upper  slanting  surface  of 
the  cricoid  cartilage  as  far  back  as  the  articulation  of  the 
arytenoid.  The  action  of  this  muscle  is  to  draw  the  mus- 
cular process  of  the  arytenoid  forward  and  downward 


and,  by  rotating  the  vocal  process  inward,  to  approxi- 
mate the  vocal  cords.  The  action  of  this  muscle  i.s  anta- 
gonistic to  that  of  the  posterior  crieo-aryfeuoid,  and 
when  the  two  act  simultaneously  the  ar3-tenoid  is  not  ro- 
tated but  is  drawn  inward  and  the  glottis  is  narrowed. 

The  arytenoideus  is  a  single  muscle  which  passes  be- 
tween the  posterior  outer  borders  of  the  arytenoid  caiti- 
lages.  The  deeji  fibres  are  transverse  but  the  superficial 
pass  obliquely  from  the  base  of  one  to  the  ape.x  of  the 
other  arytenoid.  Some  of  these  fibres  pass  around  the 
cartilages  and  join  with  the  fibres  of  the  thj-ro-arytenoid 
or  the  aryteno-epiglottic  muscle.  The  arytenoideus 
draws  the  bases  of  the  ai'vtenoid  cartilages  together. 

The  thyro-arytenoid  muscle  contams  both  longitudinal 
and  transverse  filires  and  is  made  up  of  internal  and  ex- 
ternal portions  which  aie  sonietiiues described  as  two  dis- 
tinct muscles.  The  long  fibres  of  the  inner  poi'tion  arise 
in  front  from  the  receding  angle  of  the-thyroid  cartilage, 
a  few  sometimes  from  a  nodule  of  fibrous  ti.ssue  in  the 
anterior  portion  of  the  cord,  the  cartilage  of  Luschka. 
They  pass  backward  with  a  slight  outward  curve  and  are 
attached  to  the  whole  length  of  the  vocal  process  and  ad- 
jacent outer  surface  of  the  arytenoid.  Th&  whole  inner 
border  is  attached  to  the  vocal  cord.  The  outer  portion 
arises  from  the  thyroid  cartilage  near  that  of  the  inner, 
and  also  from  the  crico-thyroid  membrane.  Some  of  the 
fibres  pass  backward  and  are  inserted  into  the  lateral  bor- 
der and  muscular  process  of  the  arytenoid  cartilage,  others 
pass  obliquely  upward  to  the  aryteno-epiglottidean  fold, 
and  still  others  pass  vertically  in  a  thin  layer  around  the 
ventricle  and  sacculus,  ending  in  the  false  cord.  There 
is  one  set  of  fibres  which  pass  fi-oni  the  anterior  attach- 
ment outward  around  the  sacculus  laryngis  and  are  in- 
serted into  the  side  of  the  epiglottis.  On  account  of  the 
various  directions  and  attachments  of  this  muscle  its  ac- 
tion is  rather  complicated.  The  longitudinal  fibres  of  the 
inner  portion  tend  to  bring  the  edges  of  the  vocal  cords 
together,  while  the  short  oblique  fibres  tend  to  tighten 
them. 

The  Blood  Supply. — The  superior  thyroid  artery  gives 
off  a  branch,  the  superior  laryngeal,  which  passes  with  the 
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Fig.  3112.— Arteries  ot  the  Larvii.\.     irrom  Lusi-liia.)    C.  th..  Thy- 
roid cartilage ;  G(.  (/i.,  th.vrold  gland ;  Tr.,  tracbea. 

superior  laryngeal  nerve  between  the  great  cornu  of  the 
hyoid  bone  and  the  thyroid  cartilage  through  the  thyro- 
hyoid membrane,  and  supplies  the  strtictures  of  the  an- 
terior superior  portion  of  the  larynx.  The  inferior 
laryngeal  artery  also  arises  from  the  superior  thyroid. 
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near  the  lower  bonier  of  the  thyroiil  cartilage.  It 
divides  into  two  branches,  one  anastomosing  with  its  fel- 
low of  the  other  side  and  the  other  with  branches  of  the 
superior  laryngeal.  The  posterior  laryngeal  artery,  a 
branch  of  tlie  inferior  thyroid,  passes  with  the  recurrent 
laryngeal  nerve:  it  then  divides,  near  the  crico-arj'te- 
noid  articulation,  into  two  branches  which  anastomose 
with  l)ranches  of  the  superior  laryngeal  artery. 

The  laryngeal  veins  are  associated  with  tlic  arteries  and 
empty  into  "the  internal  jugular  through  the  superior, 
middle,  and  inferior  thyroid. 

Lyiniihiitics. — The  lymphatics  may  be  divided  into 
two" sets.  The  upper" pierce  the  thyro-hyoid  membrane 
and  empty  into  the  glands  located  near  the  bifurcation  of 
the  comm"(m  carotid  artery.  The  lower,  after  inercing  the 
crico-thyroid  membrane,  end  in  glands  in  front  of  this 
membrane  or  at  the  side  of  the  cricoid  cartilage. 

Nerres. — The  pneumogastric  nerves,  joined  by  sympa- 
thetic fibres,  give  off  the  superior  laryngeal  nerves,  which 
supply  the  mucous  membrane,  the  crico-thyi'oid  muscles, 
and  a  part  of  the  arytenoideiis  muscle,  and  tiie  inferior 
laryngeal  nerves  which  supply  all  of  the  other  muscles 
of  the  larynx.  E<hjar  M.  Htilmes. 

LARYNX,    DISEASES    OF:    ABSCESS.— Abscess    of 

the  laryn-\  is  a  ciicumscribed  collection  n{  pus  due  to  an 
inflammatory  process  which  has  developed  principall}' 
in  the  submucous  tissue.  L<injii(/itis  .inhinucosii  ((ciitu 
ma.v  cidminate,  aside  from  abscess,  in  either  acute  oede- 
ma of  the  larynx  or  in  diffused  phlegmonous  iufiltratioii, 
and  when  abscess  is  present  these  conditions  to  some  de- 
gree are  usually  associated  with  it.  Very  rarely  is  there 
more  than  one  abscess.  Both  acute  and  chronic  suppura- 
tion may  also  be  dependent  upon  perichondritis  and  its 
various  constitutional  and  local  causes,  but  this  type  of 
abscess  will  be  reserved  for  consideration  in  connection 
with  the  subject  of  perichondritis. 

Etiolo(;y. — Any  of  the  caiLses  of  acute  laryngitis,  any 
exposure  leading  to  infection,  can  by  a  more  intense  ac- 
tion involve  the  submucous  tissue.  It  is  probable,  how- 
ever, that  the  microbic  invasion  wliich  is  incidental  to 
"taking  cold,"  vocal  abuse,  inhalation  of  steam,  smoke,  or 
badly  vitiated  air,  damage  by  foreign  bodies  and  corro- 
sive poisons,  may  be  different  from  that  which  occurs  with 
some  of  the  graver  forms  of  laryngitis.  Thus,  from  the 
similarity  of  acute  phlegmonous  laryngitis  to  recognized 
erysipelas  it  is  thought  tliat  the  strejitococcus  ervsipel- 
atis  may  be  responsible  for  it.  However,  the  ordinary 
]iyogenic  cocci  are  doubtless  atlcquate  to  ju-oduce  the 
cii'cumscribed  abscess.  Secondarily,  acute  submucous 
laryngitis,  possibly  leading  to  abscess,  may  result,  by 
contiguity,  from  neighboring  infections,  e.g.,  peritonsillar 
abscess,  phlegmonous  pharyngitis,  Ludwig's  angina,  etc. 
It  follows  syphilitic  and  tuberculous  ulceration  of  the 
larynx  doubtless  by  secondary  jiyogenic  infection.  It 
occurs  as  a  serious  complication  of  tyjihoid  fever,  typhus 
fever,  septicannia,  idcerative  endocarditis,  erysi]ielas, 
smallpox,  scarlet  fever,  and  measles.  It  is  liable  to  fol- 
low contusions  and  fractures  of  the  cartilages  due  to 
external  injury.  Marked  systemic  depression  and  sejisis 
are  predisposing  conditions. 

P.\TnoLOGic.\L  An.vto.mt. — When  an  abscess  forms  on 
the  lingual  surface  of  the  epiglottis  it  extends  to  the  val- 
lecula', in  one  of  Avhich  it  may  rupture.  It  does  not  ex- 
tend over  the  free  edge  of  the"  epiglottis  to  the  laryngeal 
surface.  It  may  point  externally  "at  the  side  of  the  neck. 
When  it  is  due  to  perichondritis,  fragments  of  necrotic 
cartilage  are  likely  to  be  exfoliated. 

Sy.mctoms. — Apart  from  the  symptoms  of  simple 
laryngitis  a  subnuicous  inflammation  fir.st  manifests  it- 
self by  increasing  dyspmca.  The  formation  of  an  ab- 
scess is  indicated  by  tenderness  to  ]jressnre  and  by  severe 
pain  on  swallowing  ami  speaking,  if  tlie  ab.scess  is  on 
the  lingual  surface  of  the  i-piglot lis  there  may  be  no  dysp- 
noea, only  very  jiainful  dysphagia:  if  it  is  o'n  the  aryeiii- 
glotlic  fold  the  (lyspn(ea  may  be  only  inspiratory.  If  the 
abscess  iswilhiu  the  larynx  and  is  not  opened,  it  is  likely 
to  cause  sulfoeation;  but  it  may  bin-st  spoutaneousl}". 


The  development  is  sometimes  quite  gradual,  or  again 
the  suppuration  may  culminate  within  a  very  few  days. 
The  temperatiu'e  varies  with  the  extent  of  iuflanunation 
and  with  the  nature  of  the  underlying  affection. 

Lavynijiid  Imai/e.^Xt  first  the  appearance  is  that  of 
submucous  inflanunation,  more  or  less  diffused,  although 
if  the  inflanunation  is  circumscribed  an  abscess  is  more 
strongly  indicated.  Pointing  and  a  yellow  color  are  the 
only  certain  laryngoscopic  signs  of  abscess. 

Di.MiNosis. — The  differentiation  from  other  obstructive 
conditions  of  the  lar^-nx  must  be  based  largely  upon  the 
laryngoscopic  apijearancc.  The  yellowish  point  of  an 
abscess  is  less  translucent  than  simple  (edema  and  the 
swelling  tends  to  be  circumscribed,  unlike  that  of  diffuse 
phlegmonous  inflammation.  In  subglottic  laryngitis  the 
swelling  is  liilaferal  and  svmmetrical.  Fluctuation  is 
discernible  only  when  tlie  abscess  is  at  the  radix  Unguis. 
Severe  pain  indicates  an  abscess,  but  perichondritis  should 
also  be  remembered  in  this  connection.  In  doubtful 
cases  an  exploratory  puncture  with  a  laryngeal  lancet  is 
justified.  In  children  the  epiglottis  and  aryepiglottic 
folds  can  be  palpated,  thus  serving  to  exclude  an  abscess 
of  these  parts  or  to  establish  its  exact  location.  Retro- 
pharyngeal abscess  pressing  upon  the  larynx  should  be 
kept  in  mind. 

Piiocixosis. — In  all  the  thirteen  cases  observed  by 
^Mackenzie,  the  symptoms  were  very  severe,  but  all  ter- 
minated in  recovery ;  in  nine  the  ab.scess  was  opened,  and 
in  four  it  burst  spontaneously.  Nevertheless,  without 
surgical  interference — eit-her  evacuation  of  the  abscess 
or  when  necessary  a  prompt  tracheotomy — the  jaroguosis 
wnvild  be  grave. 

TitE.iTMEXT. — "While  the  disease  is  still  in  the  stage  of 
hiryiif/itis  svbitiKCfim  aeiiUi,  appropriate  measures  to  pre- 
vent the  possible  formarion  of  an  abscess  are  ab.solute  rest 
for  the  voice  and  cold  aiqilications.  Cold  wet  cloths  fre- 
quently reapplied  may  be  used  externally,  and  cracked 
ice  may  be  dissolved  in  tlie  mouth.  Cold  applications, 
however,  should  not  be  indefinitely  prolonged.  When 
suppuration  is  obviously  imminent  hot  applications  are 
more  comforting.  If  a-dema  is  a  marked  feature  scarifi- 
cation is  usually  recommended,  but  the  benefit  is  slight. 
Afour-per-cent.  cocaine  spray  affords  temporary  relief  by 
causing  the  edematous  tissue  to  shrink.  The  atmosphere 
should  be  kept  moist.  The  abscess  when  formed  should 
be  opened  untler  laryngoscopic  observation  by  means  of 
a  laryngeal  lancet.  When  it  is  veiy  large,  care  should 
be  taken  not  to  evacuate  it  too  rapidly  as  there  is  danger 
of  suffocation  by  inspiration  of  the  pus.  If  there  is  pro- 
nounced dyspntea  and  evacuation  of  tlie  abscess  is  not 
feasible,  the  only  efficient  resource  is  tracheotomy.  This 
should  not  be  too  long  delayed,  on  account  of  the  danger 
of  fatal  congestion  of  the  lungs  secondary  to  stenosis  of 
the  larynx.  Intubation  is  not  a  satisfactory  substitute 
for  tracheotomy  in  these  cases.  ir.  E.  Cnrndherry. 

LARYNX,  DISEASES   OF:   ACUTE    LARYNGITIS.— 

(Synonyms:  Acute  laryngeal  catarrh,  pseudo  cnnip, 
laryngorrha'a,  mucous  laryngitis,  and  sore  throat.) 

Defixitiox. — Acute  laryngitis  is  an  acute  inflamma- 
tion of  the  mucous  membrane  lining  the  larynx,  charac- 
terized by  a  moderate  degree  of  exudation,  with  or  with- 
out some  slight  febrile  disturbance.  The  characteristics 
of  the  disease  in  children  differ  somewhat  from  those  of 
the  adult,  but  these  variations  are  not  sntticient  to  require 
the  separate  study  of  the  tw'o  classes,  and  they  will  there- 
fore be  considered  here  under  a  common  title.  In  the 
adult  acute  laryngitis  seldom  threatens  life,  although  the 
dys])Utt'a  and  loss  of  voice  are  often  unduly  alarming  to 
the  ])atient.  In  childhood  the  disease  occurs  in  three 
tliffercnt  forms,  the  mild,  the  severe,  and  the  grave. 

Etiology. — The  most  common  predisposing  cause  is 
some  pathological  condition  of  the  no.se  or  naso-iiharynx, 
the  occasional  or  continued  mouth-breathing  which  ac- 
companies these  inflammations  of  the  upper  air  tract, 
rendering  the  larynx  sensitive  to  the  more  immediate 
causative  factors.  The  laryngeal  mucous  memlirane  in 
these  cases  of  improper  breathing  is  subjected  to  more 


410 


REFEREXCE  HA^'DBOOK   OF  THE  JIEDIC-AL   SCIENCES. 


Larj-ox. 
Larynx, 


irritation  than  is  its  due  liy  the  dry  and  uufiltered  air 
whieli  passes  over  it,  and  this  induces  a  more  or  less  se- 
vere clirouie  intlamniation  in  tliis  locality;  and  the  vari- 
ous exciting  causes  of  laryngitis  then  find  a  ready  soil  in 
the  existing  chronically  inflamed  membrane.  The  dis- 
ease occurs  more  often  in  males  than  in  females,  and 
more  often  in  adnlt  life  than  in  childhood.  It  is  more 
a|)t  to  be  grave  in  chihlreu,  and  in  them  occurs  oftenest 
between  the  ages  of  two  and  four  years  and  witli  equal 
frequency  in  the  children  of  either  sex.  Amongst  the 
inuiiediate  causes  of  acute  laryngitis  ai-e  exposure  to 
cold,  depressed  general  vitality,  inhalations  of  irritating 
dust,  vapors,  steam  or  gases;  the  dust  from  our  modern 
asphalted  streets,  the  vapors  of  chlorine,  iodine,  ammonia, 
or  sulpluu',  and  the  excessive  use  of  alcohol  are  exciting 
causes.  Overtaxing  the  voice  by  public  speaking,  sing- 
ing, or  shouting  is  a  common  cause.  Wetting  of  the  feet 
may  be  rated  as  one  of  the  most  fretiuent  causes.  Pre- 
vious attacks  make  the  patient  more  liable  to  subsequent 
ones.  Amimg  the  general  causes  may  be  mentioned 
rheiuiiatism,  the  eruptive  fevers,  influenza,  and  ha^' 
fever.  The  introduction  of  drugs  like  the  iodide  of  po- 
tassium into  the  general  economy  or  the  introduction  of 
various  irritating  drugs  locallj'  into  the  larynx  may  bring 
on  an  attack. 

Pathology. — The  patholog_y  is  similar  to  that  of  in- 
flammations of  mucous  membranes  elsewhere,  there  being 
a  primary  hyperemia  with  scanty  secretion,  the  dr;/  sdige, 
and  after  that  a  second,  or  /ituiiit  stage,  caused  by  the 
ponring  out  of  serum  from  the  distended  blood-vessels 
and  the  increased  secretion  of  mucus  from  the  glands. 
The  desquamation  of  epithelial  cells  and  the  exudation 
of  leucocytes  give  the  whitish  color  and  the  tenacious- 
ness  to  tlie  secretions  of  the  later  stages.  While  there 
may  be  some  desquamation  of  epithelium,  there  are  as  a 
rule  no  deeper  destructive  changes.  The  swollen  mem- 
brane encroaches  on  the  breathing  space,  thus  interfering 
to  some  degree  with  the  respiration,  and  the  dry  feeling 
of  the  early  stages  adds  to  the  discomfort.  The  inflam- 
mation may  be  general  or  conflned  to  certain  localities. 
The  interarytenoid  commissure  shows  the  most  decided 
changes  and  the  ventricular  bands  or  aryepiglottic  folds 
come  next.  These  areas  show  more  marked  changes  be- 
cause of  the  loose  attjichment  of  the  mucous  membrane 
lo  the  subjacent  tissue  in  these  regions,  and  also  of  the 
fact  that  the  unusual  mobility  of  tlie  commissure  favors 
desquamation  of  the  epithelial  cells.  The  submucous 
layers  are  not  often  affected,  tlie  inflanmiation  being 
more  conunonlj-  confined  to  the  supeiticial  layers,  and  so 
too  the  supraglottic  region  is  more  often  affected  than  the 
subglottic — which  is  fortunate,  as  the  subglottic  vaiiety 
is  accompanied  by  grave  symptf)ms.  In  children  the 
pathological  changes  are  exaggerated ;  the  exudation, 
being  more  plastic,  becomes  almost  p.seudomembranous; 
and,  owing  to  the  relative  smallness  of  the  breathing 
space,  respiration  is  more  interfered  with,  this  resulting 
in  stridor  and  spasms  of  respiration,  which  add  to  the 
gravity  of  these  cases.  The  mucous  membrane  of  the 
epiglottis  does  not  as  a  rule  show  marked  inflammatory 
change,  but  in  chicken  pox  jello  wish  vesicles  may  appear 
in  this  region,  while  in  measles  and  Rotheln  the  mucous 
membrane  partakes  of  the  cutaneous  characteristics. 
Stcerck  descrilx-d  a  "tissura  mvicosa  "  of  the  interaryte- 
noid space  which  occurs  when  there  is  an  erosion  in  this 
region,  and  the  writer  has  seen  at  least  two  cases  of  this 
in  which  there  was  marked  hemorrhage. 

SvMPTO.MS. — The  symptoms  are  somewhat  more  aggra- 
vated in  childhood  than  in  adult  life.  This  is  owing 
partly  to  the  narrowness  of  the  lumen  in  children,  partly 
to  the  excess  of  lymph  cells  in  their  mucous  membranes, 
and  partly  to  the  muscular  deficiency  which  makes  it 
more  dillicult  for  them  to  throw  oft'  the  tenacious  exu- 
date. In  the  adult  the  chief  complaint  is  the  disturbance 
in  vocalization,  the  voice  becoming  hoarse  and  husky  or 
even  completeh'  lost,  the  degrees  of  loss  depending  upon 
the  progress  of  the  disease.  Some  tones  can  usually  be 
elicited,  but  talking  is  difficult  and  requires  a  manifest 
effort.     This  is  owing  to  the  thickening  and  congestion 


of  the  mucous  membrane  which  interferes  with  the  prop- 
er approximation  of  the  cords  and  with  their  resilience. 
The  thickening  of  the  arytenoid  commissure  and  of  the 
subglottic  mucous  membrane  especiallj'  interferes  with 
clear  speech,  and  at  times  the  ventricular  bands  may  be- 
come so  swollen  as  to  lap  over  the  true  cords  and  add  to 
the  disturbance.  It  is  possible  that  the  loss  of  nerve  tone 
also  adds  to  the  ditficulty  in  controlling  the  muscles  of 
speech,  and  at  times  too  there  seems  to  be  an  hysterical 
element  in  the  exaggerated  speech  deficiencj'. 

Cough  is  an  occcasional  symptom  of  acute  laryngitis. 
This  is  due  to  the  swelling  of  the  mucous  membrane  and 
the  excessive  secretionr  in  the  later  stages,  but  severe 
coughing  usually  implies  an  extension  of  the  disease  to 
the  subglottic  region  or  to  the  trachea  or  bronchi.  The 
cough  is  apt  to  be  harsh,  metallic,  and  irritating,  and  may 
be  due  to  congestion  in  any  of  the  four  cough  centres. 
There  may  be  some  distress  in  the  larynx  accompanying 
attempts  to  speak  or  upon  coughing,  but  this  is  not 
marked  as  a  ride.  There  is  not  apt  to  be  tenderness  or 
pain  externally,  and  respiration  in  adults  is  little  inter- 
fered with  except  when  there  is  a  concurrent  adema  glot- 
tidis.  Exjiectoration  is  scant}'  and  serous  at  first,  later  be- 
coming mucous  and  more  coijious  and,  when  the  bronchi 
are  involved,  muco-inirulent  and  abundant.  The  consti- 
tutional symptoms  when  present  are  vej-y  mild  in  the 
adult,  consisting  of  slight  fever  with  possibly  some  an- 
orexia, headache,  and  general  malaise. 

In  children  the  supraglottic  variety  is  similar  to  the 
acute  lar3-ngitis  of  adults,  but  the  subglottic  form  is  more 
Serious.  The  first  marked  symptoms  are  more  often 
those  relating  to  respiration.  This  becomes  spasmodic 
and  there  may  even  be  attacks  of  suffocation.  Tliese 
suffocative  or  croupous  attacks  occur  more  often  at 
night  and  imply  subglottic  inflammation.  The  fijst 
night  attack  is  apt  to  be  the  most  severe,  and  although 
there  ma\'  be  subsequent  attacks  on  three  or  four  suc- 
ceeding nights,  each  is  apt  to  be  less  severe  than  its  pred- 
ecessor. These  night  exacerbations  are  brought  on  by 
the  mouth-breathing.  In  the  subglottic  form  cough  sets 
in  earlier,  it  is  croupy  in  character  and  is  probably  due 
to  the  approximation  of  two  opposite  portions  of 
swollen  subglottic  mucous  meiubrane.  The  cough  is 
harsh,  dry,  and  husky,  e\'en  when  the  chiUl  is  aphonic. 
Children  sulijected  to  these  attacks  are  especially  apt  to 
liave  lymphatic  enlargements  in  the  naso-pharynx,  or 
chronic  inflammations  of  the  nasal  mucous  membrane. 
One  attack  predisposes  to  another,  and  children  are  more 
apt  than  adults  to  have  febrile  disturbances. 

Di.\GXosis. — The  diagnosis  is  made  from  alterations  in 
the  voice,  from  the  fact  that  the  cough,  if  present,  is 
dry,  and  not  accompanied  b\'  secretion  as  in  bronchitis, 
and  from  the  absence  of  the  constitutional  symptoms  pres- 
ent in  syphilis,  tuberculosis,  etc.  The  most  important 
aid  to  diagnosis,  however,  is  the  laryngeal  image,  by 
means  of  whicli  laryngitis  symptomatic  of  the  more  se- 
vere constitutional  disturbances  may  be  recognized  or 
eliminated.  This  image  can  usually  be  obtained  even  in 
children.  The  writer  has  at  times  been  enabled,  in  a 
child,  to  get  a  good  laryngeal  image  with  the  largest  size 
mirror,  one  inch  and  a  half  in  diameter,  when  smaller 
sizes  had  failed.  The  laryngoscope  reveals  a  generally 
red  and  congested  mucous  membrane,  and  this  appear- 
ance is  more  marked  in  localities  where  the  mucous  mem- 
brane is  loosely  attached.  The  cords  vary  in  color,  they 
appear  slightly  thickened,  and  somewhat  sluggish  in 
their  movements.  The  color  of  the  mucous  membrane 
varies  from  a  delicate  pink  to  a  biick  red,  or  a  beefy 
color.  The  vocal  cords  may  be  pink  or  may  show  blood- 
vessels running  over  the  elastic  tissue  or  may  be  ecchy- 
motic  and  show  bleeding  spots  from  the  rupture  of  the 
capillaries  due  to  coughing.  This  latter  form  is  the  so- 
called  "hemorrhagic  laryngitis."  If  the  interarytenoid 
desquamation  has  been  excessive  a  slit  like  a  knife-cut 
may  show  in  the  median  line,  and  this  is  apt  to  be  found 
in  cases  of  severe  bleeding  like  the  two  referred  to  above. 
The  fact  that  the  vocal  cords  of  public  speakers  are  often 
habitually  red  must  not  be  overlooked  in  making  this 
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diagnosis.  There  may  at  times  be  local  desc|uamatious 
in  patches  scattered  h-regularly  over  the  surface  of  the 
mucous  membrace.  The  changes  iu  the  interarytenoid 
space  are  usually  the  most  marked.  It  is  here  that  des- 
quamation is  more  apt  to  be  seen,  and  this  region  may  in 
the  later  stages  be  covered  by  a  tenacious  mucus.  In  the 
subglottic  variety  the  bulging  suljglottir  mucous  mem- 
brane may  be  plainly  seen  when  the  coi-ils  are  abducted. 

Diffcn'iitiiil  Dii(;in(isis. — Fi'om  a  study  of  the  above- 
mentioned  subjective  and  objective  symptoms  the  diug- 
no.sis  should  easily  be  made.  The  possibility  of  diph- 
theria, measles,  scarlet  fever,  or  the  more  rare  eruptive 
fevers,  should  be  borne  in  mind.  Iu  the  adult  the  diag- 
nosis should  be  easy. 

The  priifiiiiisifi  is  good  as  to  recovery.  The  disease  is 
never  fatal  in  adults  and  rarely  so  in  children,  but  if 
neglected  it  may  become  chronic  or  may  lead  to  trachitis 
or  bronchitis. 

TiiE.\T.MEXT. — Ln  the  early  acute  stages  topical  appli- 
cations must  be  used  with  great  care.  Catharsis  may  he 
promoted  by  the  mild  chloride  of  mercury  iu  lialf-grain 
doses  combined  with  three  grains  of  bicarbonate  of  so- 
dium; this  to  be  repeated  everv  two  hours  until  it  acts. 
The  old  "  cold  "  remedies,  quinine  and  Dover's  powder, 
may  be  tried,  together  with  a  hot  foot  bath  with  or  with- 
out mustard.  A  pleasanter  and  often  more  efficient 
remedy  is  aconite  or  aconitine  in  full  physiological  doses. 

Local  treatment  consists  iu  thorough  though  gentle 
cleansing  of  the  mucous  membrane  of  the  upper  respir- 
atory tract  followed  by  the  application  of  sedative  and 
astringent  medicines.  The  nose  and  uaso-pharynx  should 
be  thoroughly  cleansed  b.y  means  of  an  alkaline  antisep- 
tic spray  such  as;IJ  Acidi  borici.  gr.  v.;  sodii  bicarb., 
gr.  X. ;  Li.sterine.  fl.  3  vi. ;  aqu;«  destillat. ,  tl.  3  vi. ;  or  a  so- 
lution of  Seller's  tablets ;  or  diluted  Dobell's  solution  may 
be  used  for  this  jnirpose.  Tliis  should  be  gently  blown 
out,  care  being  taken  to  allow  the  nostril  to  be  entirely 
free  from  external  pressure  during  the  blowing  process. 
If  the  nasal  mucous  membrane  is  turgescent,  a  second 
spray  should  be  used,  something  like  the  following; 
Cocaine  hydrochlorate,  gr.  iiss. ;  acidi  borici,  gr.  v.  ;  aqure 
destillat,  fl.  3  i.  Just  enough  of  this  solution  should  be 
used  to  cover  the  turbinates  and  not  enough  to  pass  into 
the  throat.  This  should  be  allowed  to  rest  undisturbed 
for  five  minutes,  after  which  a  watery  solution  of  supra- 
renal powder  (gr.  x.-;i. )  should  be  gently  appHed  to 
the  turbinates  either  with  a  cotton-tipped  probe  or  in 
spray.  The  .solution  of  supi'arenal  powder  will  decom- 
pose in  a  few  hours,  imless  it  be  made  more  lasting  by 
an  addition  of  oue-per-cent.  resorcin  or  of  some  other  pre- 
servative. An  astringent  and  sedative  solution,  such  as 
the  following,  may  now  be  sprayed  into  the  pharynx  and 
inspired  into  the  larynx;  'B,  01.  gaultherije,  gtt.  iv. ;  zinci 
sulph.,  gr.  v.;  antipyrin,  gr.  xx.;  aqua;  destillata\  fl.  5 
ij.  A  small  quantity  of  the  powdered  mild  chloride  of 
mercury  barely  sufHcieut  to  give  tliem  a  grayish  liue.  may 
be  insufflated  over  the  turbinates,  and  finally  the  uares 
may  be  sprayed  with  an  oily  solution  of  I^  Menthol 
(crystals),  gr.  v. ;  liq.  petrolei,  fl.  3  i. 

After  the  mucous  membrane  has  lost  the  extreme  sen- 
sitiveness of  the  early  stages  a  watery  solution  of  sid- 
phate  of  zinc,  two  to  four  per  cent.,  may  be  geutlj-  ap- 
plied to  the  lai'vngeal  mucous  membrane  on  a  curved 
cotton-tipped  probe.  The  above  local  treatment  is  usu- 
ally all  that  is  necessary  in  these  cases  and  should  of 
course  be  carried  out  by  the  physician  himself.  For 
home  use  the  compound  zinc  solution  above  mentioned 
may  be  of  service.  It  may  be  assisted  bj-  the  inhalation 
of  steam,  which  maj'  be  medicated  by  a  solution  such  as 
the  following:  I^  Menthol,  gr.  xv. ;  o"l.  eucal3'pto!,  3  ij. ; 
terebene.  fl.  3  iij.;  tr.  benzoin,  comp.,  fl.  3  iij.,  a  tea- 
spoonful  of  which  maj-  be  added  to  a  pint  of  boiling  water. 
For  the  piu'po.se  of  these  steam  inhalations  a  tin  cup,  spirit 
lamp,  anil  paper  cone  are  all  that  is  necessary.  The  pa- 
tient should  not  be  allowed  to  expose  himself  to  cold  air 
for  from  half  an  hour  to  an  hour  after  the  use  of  steam 
inhalations. 

The  ice  pack  or  Leiter'scoil  sometimes  aids  in  allaying 


symptoms  in  the  subglottic  variety  of  acute  laryngitis. 
Applications  by  the  probe  may  be  carried  between  vocal 
cords  into  the  subglottic  region.  These  applications  may 
be  used  to  promote  emesis  in  the  croups  of  children  and 
are  superior  for  this  ]iurpose  to  the  old-fashioned  ipecac 
and  mustard  given  internally,  as  they  give  the  desired 
local  effect  without  the  constitutional  after-disturbances 

Many  methods  have  been  suggested  hastily  to  clear  the 
throat  of  one  who  must  use  it  in  ptdjlic.  None  of  them, 
however,  is  infallible,  and  all  of  them  are  to  be  discour- 
aged as  far  as  possible.  Rest  of  tlie  voice  and  body  iu 
a  room  heated  to  a  temperature  of  about  70°  F.  is  amongst 
the  best  remedies  tor  this.  The  air  should  be  properly 
renewed  anil  kept  moist.  The  patient  should  drink 
freely  of  non-aerated  water.  The  emunctories  should 
be  properly  cared  for,  and  alcohol  and  tobacco  should  be 
interdicted.  The  local  treatment  outlined  above  should 
be  carried  out.  At  times  the  desired  effect  may  be  more 
quickly  attained  by  the  use  of  aconite  or  aconitine  to  the 
physiological  limit,  and  by  the  application  of  the  gal- 
vanic current  to  the  external  aspect  of  the  larynx. 

The  supraglottic  form  of  acute  laryngitis  iu  children 
is  usually  trivial,  and  a  mild  .spray  such  as  the  compound 
Listerine  mentioned  above  may  be  used  in  the  nose  and 
throat.  The  Politzer  bag  may  be  applied  to  one  nostril 
and  compressed  while  the  other  is  allowed  to  remain  un- 
obstructed ;  this  forces  the  secretions  from  the  nose  and 
naso-pharj'nx  through  the  unobstructed  nostril,  then  a 
large  soft  wad  of  cotton  on  the  applicator  may  be  soaked 
with  a  one-  to  two-per-cent.  solution  of  sulphate  of  zinc 
and  pressed  against  the  pharyngeal  wall,  the  zinc  thus 
ditf  using  itself  will  have  the  desired  effect  of  clearing  the 
throat  of  excessive  secretion.  The  child  should  be  kept 
in  a  room  the  temperature  of  which  is  maintained  at  70' 
F.  and  the  air  of  which  is  kept  moist  by  the  croup  kettle, 
slacking  lime,  or  some  similar  device.  Applications  of 
camphor  and  oil  of  amber,  or  simply  of  suet,  applied  lo- 
callj'  over  the  bridge  of  the  nose  and  the  laryngeal  region, 
will  sometimes  be  of  assistance  in  these  cases. 

In  the  more  serious  subglottic  variety  of  acute  laryn- 
gitis, or  pseudocroup,  in  children,  more  active  measures 
are  at  times  necessary.  The  routine  treatment  suggested 
above  may  be  ]ireceded  by  a  general  hot  bath  to  which  a 
small  amount  of  mustard  has  been  added.  It  may  be  nec- 
essary to  pass  the  curved  cotton-tipped  probe  into  the 
larynx,  emesis  being  brought  about  in  this  way.  Hot 
water  may  be  apjilied  freely  to  the  external  thi'oat  by 
sponge  or  cloths.  It  must  be  borne  in  mind  that  these 
so-called  crouiiy  children  have  some  defect  of  the  nose 
or  naso-pharynx,  and  these  defects  should  be  corrected  in 
the  intervals  "between  the  attacks.  Asau  adjuvant  to  the 
above  a  spray  of  suprarenal  solution,  gr.  x.- |  i.,  may 
be  used  in  the  croupous  child  every  two  or  three  hoiu"s. 
Hydrargyrum  cum  creta.  or  calomel  and  soda,  when  ad- 
ministered internally,  aid  materially  in  reducing  the  qviau- 
tity  of  exudate.  Tincture  of  chloride  of  iron  and  gl3'cerin 
ma}'  be  substituted  for  the  zinc  solution  used  above.  In 
the  more  severe  cases  tracheotomy  or  intubation  maj'  be 
necessary;  intratracheal  injections  of  menthol-creosote 
and  liq.  petrolei  may  at  times  be  of  use  in  these  cases  of 
the  subglottic  variet_y. 

ffiDE>rAT0rS  L.\RYNGITIS  AND  PHLEGMONOUS  LARYN- 
GITIS.— (Sj'nonyms:  ffidema  glottidis;  a^dema  of  the 
larynx,  acute  plilegmonous  laryngitis,  laryngeal  cellu- 
litis, purulent  or  suppurative  laryngitis.)  (Edematous 
laryngitis  is  an  acute  inflammation  of  the  laryngeal  mu- 
cous menil)rane,  which  is  characterized  by  serous  infiltra- 
tion into  the  areolar  tissue  of  the  mucous  membrane.  It 
is  at  times  idiopathic,  or  it  may  have  a  local  (muse,  or  It 
maj'  be  secondary  to  some  general  disease.  In  infected 
cases  there  may  be  pus  formation  resulting  in  the  so- 
called  phlegmonous  laryngitis,  the  suppuration  in  these 
eases  being  unilateral  as  a  rule.  (Edema  is  accomiianied 
b)"  the  usual  .symptoms  of  distress  caused  by  difiicult 
breathing,  and  there  may  be  some  febrile  disturbances. 
This  disease  occurs  more  often  in  the  acute  form,  though 
it  may  at  times  become  chronic. 

Etiology. — Anj'  disease  which  causes  dropsy  or  auasar- 
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ca  in  other  parts  of  the  body  may  cause  an  anlema  of  tlie 
larynx.  It  has  been  said  to  occur  idiopathically,  but  this 
form  is  probably  the  angioneurotic  variety  of  Osier  and 
others.     Disease  of  the  kidneys  is  one  of  the  most  com- 


Fig.  3113.— General  (Edema  of  the  Laryn.x.    (Browne.) 


mon  causes,  since  it  is  prone  to  bring  about  a  venous  tur- 
gesceuce  in  this  region  as  well  as  elsewhere.  Diseases  of 
the  heart,  lungs,  or  liver  which  cause  excess  of  venous 
pressure  or  damming  back  of  tlie  blood  in  the  veins  and 
consequent  oozing  of  serum  into  the  areolar  tissue,  may 
also  bring  about  this  laryngeal  complication.  External 
traumatisms,  or  foreign  bodies  in  the  larynx  or  the  neigh- 
boring [esophagus,  or  the  inlialatiou  of  irritating  gases, 
vapors,  ortluids  are  at  times  causes.  The  oedema  may 
be  secondary  to  tuberculosis, 
syphilis,  scarlet  fever,  diph- 
theria, typhus  or  typhoid  fe- 
ver, smallpox,  or  streptococcal 
infections.  In  the  phlegmon- 
ous variety  some  septic  condi- 
tion is  likely  to  be  the  cause, 
such  as  erysipelas,  tonsillitis,  or 
pericervical  inflammation.  The 
angioneurotic  axlema  is  proliably  caused  by  vaso-motor 
paresis  due  to  a  general  neurotic  condition. 

Patholofju . — There  is  a  primary  engorgement  of  the 
vessels  and  later  a  consequent  leakage  of  serum  into  the 
perivascular  areolar  tissue  ;  rarel_v  this  fluid  is  sanguin- 
eous. This  leakage  is  naturall_v  greater  in  the  localities 
where  the  tissue  is  loosest,  so  that  the  most  marked 
swellings  are  in  the  ventricular  bands  and  the  posterior 
surface  of  the  epiglottis  and  to  a  lesser  degree  in  the  in- 
terarytenoid  commissure.  The  epiglottis  is  ucM'ly  always 
involved,  while  the  vocal  cords  are  not  often  affected,  not 
is  the  subglottic  region  as  a  rule.  In  the  phlegmonous 
variety  the  exuded  serum  undergoes  purulent  change 
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and  an  abscess  is  formed :  and  while,  in  the  ordinary  va- 
riety, the  swelling  is  symmetrical,  in  these  ca.sesit  is  usu- 
ally unilateral  (Fig.  3114).  At  times  the  surrounding 
cervical  tissues  maj-  become  inliltrated  with  serum. 

Sj/iiipti/iinf. — The  prominent  .symptoms are  the  dyspnoea, 
the  impairment  of  the  voice,  the  cough,  and  at  times 


orthopna>a.  The  dyspna^a  comes  on  suddenly  as  a  rule, 
reaching  its  height  iu  about  thirty-six  hours  from  its  on- 
set. Inspiration  in  the  severe  forms  is  more  ditiicult  than 
expiration,  owing  to  the  rolling  in  of  the  swollen  mucous 
covering  of  the  ventricular  bands  and  epiglottis.  The 
voice  becomes  deep  and  nuij'  later  be  lost  entirely.  The 
cough  is  very  wheez}'  and  labored,  brings  no  relief  from 
the  sj-mptoms,  and  is  accompanied  by  but  little  expecto- 
ration. Pain  is  not  usually  present,  although  it  may  be 
experienced  on  swallowing  or  when  the  cervical  tissues 
become  infiltrated.  As  in  other  diseases  which  obstruct 
the  breathing,  the  patient  wears  an  anxious  look,  is  usu- 
all_v  restless,  and  is  more  comfortable  in  the  sitting  post- 
ure than  when  lying  down.  In  the  phlegmonous  variety 
there  is  apt  to  be  fever  or  even  a  chill.  The  laryngoscope 
reveals  a  swollen  mucous  membrane,  smooth,  glassy, 
and  semitranslucent,  not  unlike  the  appearance  of  a  myx- 
omatous polyp.  There  are  u.sually  three  prominent 
projecting  folds  formed  by  the  epiglottis  and  the  two 
aryepiglottic  folds.  Between  these'three  folds  is  a  tri- 
angular opening  in  which  it  is  at  times  possible  to  see 
the  true  cords  and  the  iuteraiytenoid  commissure.  AVhen 
the  use  of  the  laryngoscope  is  impracticable,  which  is 
rare,  a  digital  examination  may  be  necessary  to  disclose 
the  true  condition. 

The  diagnosis  is  made  from  the  above  symptoms  and 
signs. 

Treatment. — The  local  symptoms  should  be  relieved  by 
scarilicatious  which  may  lie  made  with  the  laryngeal  scari- 
fier (Fig.  311.11  or  with  an  ordinary  curved  bistoury  pro- 
tected close  to  the  point  with  a  wrapping  of  adhesive 
plaster.     A  solution  of  suprarenal  powder,  sulphate  of 


FIS.  3115.— Gurdon  Buck's  ScariBcator  for  (Edema  Glottidis.* 


zinc,  or  nitrate  of  sih'er  may  lie  applied  to  the  swollen  mu- 
cous membrane.  External  applications  of  cold  by  means 
of  the  ice  pack  or  Leiter's  coil,  may  be  of  service.     Free 

*Tbe  author's  desoriprion  of  the  procedure  is  quoted  Iiere  iu  full: 

"The  followingr  is  the  luode  of  perforuiiug  tht-  operntiou  of  scarifv- 
ing,  as  employed  in  the  cases  about  to  he  related. 

" The  patient  beioi?  seated  on  a  chair,  with  his  head  thrown  lacli 
and  supported  by  an  assistant,  he  is  directed  to  keep  liis  mouth  as 
wide  open  as  possible :  and  if  there  be  any  difJlculty  in  this  respect,  a 
piece  of  wood  an  inch  and  a  fourth  in  width  and  half  an  inch  in 
thickness,  is  to  be  placed  edgewise  between  the  molar  teeth  of  the  left 
side.  The  foreHuger  of  the  left  hand  is  then  to  be  Introduced  at  the 
right  angle  of  the  mouth,  and  passed  down  over  the  tongue  till  it  en- 
counters the  epiglottis. 

"But  little  dimcuity  is  generally  experienced  in  carrying  the  end  of 
the  liuirei-  above  and  behind  the  epiglottis  so  as  to  overlap  it  and  press 
it  forward  toward  the  base  of  the  tongue.  In  some  individuals  the 
finger  may  be  made  to  overlap  the  epiglottis  to  the  extent  of  three- 
fourths  of  an  inch. 

"  Thus  placed,  the  finger  serves  as  a  sure  guide  to  the  instrument  to 
be  iLsed.  which  is  represented  acciu-ately  in  the  accompanying  plate. 
Tlie  knife  is  then  to  be  conducted,  with  its  concavity  directed  down- 
ward, along  the  finger  till  its  point  reaches  the  finger-nail.  By  elevat- 
ing the  handle  so  as  to  depress  tlie  blade  an  inch  to  an  inch  and  a  half 
farther,  the  cutting  e.xtremity  is  placed  in  the  glottis  between  its 
edges :  at  this  stage  of  the  operation  the  knife  is  to  be  sUghtly  rotated 
to  one  sirle  and  the  other,  giving  it  a  cutting  motion  iu  the  act  of 
withdrawing  it.  This  may  be  repeated  two  or  three  times  on  either 
side  without  renioving  the  linger.  The  margin  of  the  epiglottis,  and  the 
swelling  lietween  it  and  the  base  of  the  tongue,  may  be  scarified  stdl 
more  easily  with  the  same  instrument,  or  scissors,  curved  flatwise,  may 
l)e  employed  fctr  these  parts,  guided  in  the  same  manner  as  the  knife. 

"Though  a  disairreeable  sense  of  suflocatien  and  choking  is  caused 
by  the  operation,  the  patient  sixm  recovers  from  it.  and  submits  to  a 
repetition  after  a  short  interval.  In  every  instance  the  operation  lias 
been  perfonued  twice,  and  in  scune  three  times."  ("(Edematous 
Laryngitis.  Successfully  treated  bv  Scarifications  of  the  Glottis  and 
Epiglottis,"  by  Gm'don  Buck,  .Jr.,  M.D..  Surgeon  to  the  New  York 
Hospital.  From  vol.  i..  p.  i:3ti,  of  Transactions  of  the  American 
Jfedical  Association.  1848.) 

See  also  "  Six  Additional  Cases  of  (Edematous  Larvngitis,  Success- 
fully Treated  by  the  Scarification  of  the  Epiglottis,"  etc  by  Gurdoa 
Buck.  M.D.;  Transactions  of  .\mericau  Medical  Association,  vol.  iv., 
l.iM.  p.  ^rr. 

The  small  knob  shown  in  the  illustration  was  added  at  a  later  date, 
and  is  intendeil  to  serve  as  an  aid  ti'  the  operator  in  estimating,  liy  the 
sense  of  touch,  how  far  down  the  cutting  end  of  the  instrument  has 
been  introduced. 
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diuresis,  ratliarsis.  and  diaplioresis  sliould  Ije  promoted. 
For  tlie  latter  jiiirpose  ]Ml(>ear|)iue  may  he  administered. 
The  underlying  constitutional  symptoms  should  be 
treated  according  to  the  general  principles  laid  down  in 
each  case.  In  a  case  recently  seen  by  the  writer  prompt 
relief  of  the  laryngeal  condition  followed  artificial  pre- 
mature labor  which  was  induced  for  the  relief  of  the  kid- 
ney sj'mptoms.  It  ma_Y  at  times  be  necessar}'  to  resort  to 
tracheotomy  or  intubation  to  save  life.  In  these  cases 
the  former  is  usually  to  be  preferred,  as  the  relief  is  more 
rapid  and  is  usually  brought  about  with  less  inconveni- 
ence to  the  sufferer.  Gtorge  C.  Stviit. 

LARYNX,  DISEASES  OF:  BURNS,  SCALDS,  AND 
INJURIES. — Severe  acute  inflammation  of  the  laryn.x, 
involving  the  submucous  areolar  tissue,  maj'  follow  the 
swallowing  of  very  liot  liquids  and  of  corrosive  poisons, 
the  inhalation  of  flame  or  of  highly  heated  air,  or  the 
impaction  of  a  foreign  bodj'. 

The  pathological  condition  commonly  met  with  in  the 
three  accidents  above-named  is,  practically,  acute  laryn- 
geal a>dema.  The  earl}-  symptoms  are  pain,  dyspncea, 
dysphagia,  aphonia,  and  shock.  Respiration  is  rapid  and 
stridulous,  the  face  pale  and  an.\ious,  and  the  patient 
verj-  restless.  The  sj-mptoms  may  be  mild  at  first  but 
later  they  are  severe,  especially  after  the  ingestion  of 
caustic  licpiids.  Often  cedema  of  the  larynx  and  fatal 
dyspnoea  rapidly  come  on.  or  serious  pulmonary  compli- 
cations quickly  follow. 

Mild  cases  may  end  in  recovery  in  a  few  days.  Death 
is  apt  to  occur  in  from  one  to  two  days  from  dyspnoea  or 
shock,  or  later  from  laryngitis,  bronchitis,  or  pneumonia. 
The  inhalation  of  flame  or  of  steam  is  always  a  very  serious 
complication  of  the  other  injuries,  owing  to  the  general  de- 
pression and  the  mental  shock  which  are  likely  to  accom- 
pany such  cases.  Treatment  should  be  at  once  instituted. 
Absolute  quiet  should  be  secured,  digestion  regulatetl, 
strength  supported,  and  the  patient  carefidly  watched 
for  the  development  of  laryngeal  and  pulmonary  symp- 
toms. Many  writers  recommend  the  administration  of  a 
dose  of  calomel  at  the  outset. 

The  sucking  of  cracked  ice,  the  administration  of  a 
non-depressant  emetic,  and  thorough  scarification  of  the 
cedematous  tissue,  as  described  in  the  preceding  article, 
have  been  highly  recommended.  Applications  of  cocaine 
must  be  used  with  great  caution,  on  account  of  the  de- 
pressing efl'ect  of  this  drug  upon  the  heart.  Extract  of 
tlie  suprarenal  glands  is  very  valuable.  Of  course,  in  case 
of  the  impaction  of  a  foreign  body  the  oft'entling  object 
must  be  removed.  Too  much  stress  cannot  be  laid  u])on 
the  necessity-  for  energetic  treatment,  and  when  the 
symptoms  are  urgent,  immediate  recourse  should  be  had 
to  tracheotomy  or,  better  still,  to  intubation  of  the 
larynx  after  the  method  of  O'Dj'wer  (.see  Iiitubiiiion). 

Laryngitis  from  corrosive  poisoning  is  frequently  fol- 
lowed by  extensive  sloughing,  and  eventually  by  cica- 
tricial contraction  which  may  retnure  more  or  less  im- 
portant surgical  treatment  for  its  relief.  (See  Larynx, 
Diseases  of:  Stenosis.)  D.  Bryson  Ddavan. 

LARYNX,  DISEASES  OF:  CHRONIC  INFLAMMA- 
TION.— There  is,  to  say  the  least,  some  diversity  cjf  opin- 
ion as  to  the  etiology  of  chronic  laryngitis — thisdi  versify 
being  mainly  as  to  whether  the  chronic  form  is  a  second- 
arj'  stage  or  a  sequel  of  the  acute  attack  or  attacks,  or 
whether  it  results  from  the  propagation  downward  of  the 
same  disease  of  the  naso-pharynx. 

Seller  evidently  adheres  to  the  first  suppositicra,  viz., 
that  the  acute  attack  passes  into  the  chronic,  particularly 
in  an}'  case  of  depression  of  the  general  system;  but  he 
also  admits  that  nasal  obstruction  or  misuse  or  abuse  of 
the  voice  may  lead  up  to  the  same  condition. 

Cohen  speaks  of  the  development  of  chronic  laryngitis 
from  a  series  of  at  tacks  of  acute  laryngitis  as  a  very 
rare  occurrence,  but  he  believes  that  it  may  be  caused 
b}'  phthisis,  syphilis,  or  carcinoma,  or  ma_Y  occur  as  an 
extension  from  luonchitis  or  tracheitis,  and  he  thinks  it 
is  frequently  idiopathic. 


Mackenzie  seems  to  lean  about  equally  to  Ijoth  views, 
for  he  says  that  the  disease  may  be  a  result  of  the  acute 
lesion  or  be  due  to  propagation  from  the  pliaryux.  He 
also  goes  minutely  into  a  consideration  of  many  other 
causes,  such  as  the  prolonged  use  of  the  voice  as  in  the 
case  of  clergymen  and  singers,  the  abuse  of  alcohol,  the 
elongation  of  the  velum,  the  breathing  of  impure  or  dust}- 
air,  the  change  of  the  \'oice  in  b03'S  at  puberty,  and  in  the 
aged.  etc..  and  he  fin-ther  states  that  it  may  be  an  accom- 
paniment of  sypliilis,  phthisis,  carcinoma,  polypi,  etc. 

Of  the  later  writers  Coakley — who  divides  chronic 
laryngitis  into  an  hypertrophic  and  an  atrophic  form, 
and  also  into  variovts  other  sub-forms  according  to  the 
jiarticular  seat  of  inflammation,  whether  above  or  below 
the  vocal  cords — believes  that  the  chronic  laryngitis  oc- 
curs either  as  a  sequel  of  the  acute  form,  or  as  a  result  of 
nasal  catarrh,  gout,  rhetuuatism,  syphilis,  the  iidialatiou 
of  dust,  alcoholism,  etc.,  and  he  expresses  no  particular 
preference  for  either  view. 

Newcomb  mentions  as  causes  all  affections  of  the  upper 
air  passages  such  as  atrophic  and  hypertrophic  disease  of 
the  nose,  pharynx,  and  tonsils,  and  all  impediments  to 
normal  respiration,  the  continued  respiration  of  irritating 
substances,  the  excessive  use  of  tobacco  and  alcohol 
(their  moderate  use  he  <loes  not  think  responsible),  severe 
or  prolonged  vocal  exertion — such  as  speaking  in  the  open 
air  to  large  crowds,  faulty  methods  in  singing  or  speak- 
ing, etc. — and  abnormal  conditions  of  the  digestive  ap- 
paratus. 

Shurley.  who  divides  the  subject  into  many  heads,  ad- 
mits that  in  the  greater  number  of  cases  chronic  laryngitis 
arises  secondarily  to  acute  inflammation  or  other  injury 
to  the  larynx.  He  says  it  occurs  most  frequently  between 
the  ages  of  eighteen  and  fifty  years,  commonly  as  a  se- 
quel to  one  of  the  exanthemata,  or  as  an  accompaniment 
of  the  change  of  the  voice  at  puberty,  or  in  old  age. 
Sex  and  occupation  play  an  imjiortant  part  in  the  causa- 
tion, the  occupations  of  the  male  being  much  more  apt 
to  produce  abuse  of  the  voice,  and  he  is  also  more  ex- 
posed to  the  weather,  to  excesses  in  the  use  of  tobacco 
and  alcohol,  etc.  He  says  that  chronic  laryngitis  may 
also  occur  as  a  direct  extension  of  disease  of  the  nose, 
nasopharynx  and  phaiynx,  tonsils,  or  lingual  glands. 
Shurley  appears  to  believe  somewhat  in  heredity,  while 
not  quite  acknowledging  the  existence  of  a  catarrhal  di- 
athesis Avhich  the  French  (according  to  Beverley  Robin- 
son) believe  in.  Nephritis  and  ovarian  disease  are  cited 
hj  him  as  catises.  also  rheumatism  and  litluemia. 

Endeavoring  to  assimilate  the  various  ideas  of  these 
six  undoubted  authorities,  besides  many  other  writers 
whom  I  might  quote,  I  woidd  say  that  the  chronic  form 
of  laryngitis  is  often  the  final  ending  of  one  or  more 
acute  attacks;  and  also  that  it  is  difticult  to  conceive  of 
any  variation  from  perfect  health  or  perfectly  normal 
habits,  which  may  not  cause  chronic  larj'ngitis.  There 
are.  furthermore,  cases  which  aj^pear  to  arise  from  no 
assignable  cause  whatever. 

Pathoi,ogy. — If  it  be  admitted,  then,  that  repeated 
attacks  of  acute  laryngitis  eventuate  in  the  chronic  form, 
it  is  during  these  acute  conditions  that  hypertroiihic 
changes  take  place  in  the  mucous  membrane  of  the 
larynx,  these  changes  varying  with  the  locality.  The 
small-celled  infiltration,  from  whatever  cause  arising, 
does  not  undergo  complete  absorption  and  is  also  asso- 
ciated with  proliferation  of  connective  tissue;  conse- 
quently each  rectu'rent  attack  increases  the  formation  of 
new  tissue. 

The  histological  manifestations  are  generally  the  same 
in  all  forms.  Although  the  chronic  hypertrophy  may  be 
diffuse  in  all  parts  of  the  larynx,  j'ct  there  will  usually 
be  some  particular  spot  where  its  greatest  development 
will  be  attained. 

In  the  chronic  hypertrophic  form  the  inflammatory 
changes  are  found  chieflvin  the  connective  tissue  beneath 
the  epithelium,  being  more  developed  in  the  vicinity  of 
blood-vessels  and  the  elferent  gland  ducts.  There  may 
also  be  thickening  of  the  perichondrium  and  cartilages. 
There  may  have  been  metaplasia  of  the  epithelium — a 
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cliango  to  stratified  pavement  epithelium,  whitli  in  some 
old  cases  may  be  e<-)mposed  of  fioni  tifteeu  to  twenty  lay- 
ers. The  epithelium  is  intiltrated  with  leucocytes,  most 
abundantly  in  those  places  where  the  tissue  underneath 
shows  great  iuliltration. 

The  menibrana  propria  may  be  thickened  and  fibrillary. 
Beneath  the  statitied  cylindrical  epitheliiuu.  the  paiiilia' 
of  the  mucosa  show  proliferation  and  branching,  and 
may  form  prominences.  The  connective  tissue  of  the 
papilUe  is  soft,  poor  in  fibres,  and  shows  a  marked  infil- 
tration with  leucocytes.  The  subraucosa  is  in  general 
much  altered,  but  the  inflammatory  process  varies  in  in- 
tensity iu  different  places.  The  roimd-celled  infiltration 
appears  at  times  dilluse,  or  at  others  circumscribed  in 
the  form  of  nodides,  most  conspicuously  aroimd  the 
efferent  duets  of  the  glands.  It  appears  hard,  coini.iact, 
markedly  fibrillary,  containing  onlj'  a  few  spindle  cells. 
Some  of  the  cells  show  hyaline  degeneration. 

The  blood-vessels  are  in  general  large  and  thin-walled, 
well  filled  with  blood,  except  where  the  mucous  mem- 
brane has  undergone  fibrous  degeneration.  The  mucous 
glands  may  exhibit  hyperplasia.  The  epithelial  cells 
may  show  a  high  degree  of  mucous  degeneration.  The 
pei"ichondrium,  in  the  regions  corresponding  to  the  most 
marked  alterations  of  the  mucous  membrane,  may  be  in- 
filtrated with  leucocj'tes  and  show  hypertrophy  of  the 
cartilage. 

Symptoms. — Among  the  most  noticeable  is  a  huskiness 
or  want  of  clearness  (jf  the  voice,  which  is  realized  more 
in  the  speaking  than  in  the  singing  voice.  Sometimes 
the  voice  may  be  momentarih'  cleared  by  taking  food, 
acid  fruit,  or  a  little  water,  but  this  relief  will  lie  only 
temporary,  and  at  night  particularly-  the  voice  will  be 
worse.  In  singers  the  range  of  the  voice  is  diminished. 
There  is  sometimes  a  slight  cough,  but  an  inclination  to 
clear  the  throat  by  swallowing  is  almost  ever  present. 

The  subjective  symptoms  are  more  a  sense  of  fatigue 
in  speaking  than  absolute  jiain.  I  have  known  of  cases 
in  which  I  have  said  to  a  siugei-,  "  You  are  hoarse,  your 
voice  must  be  otf  " ;  the  reply  would  be,  "  Oh,  no,  1  can 
sing  very  well" — and,  on  singing,  the  greater  tension  put 
upon  the  lar^-ngeal  muscles  would  result  iu  the  voice  be- 
coming quite  clear,  but  it  would  lapse  again  into  hoarse- 
ness when  conversation  was  resumed.  Later  on  in  the 
course  of  the  disease,  cough  is  a  more  constant  symptom, 
but  implication  of  the  trachea  and  bronchi  maj-  be  sus- 
pected if  exiiectoratiou  is  profuse. 

The  cause  of  the  hoarseness  has  been  variously  stated 
by  different  authors,  some  believing  it  to  be  due  to  dry- 
ing and  want  of  lubrication  of  the  parts,  others  to  per- 
ipheral nerve  pressure  and  also  to  mechanical  interference 
due  to  the  hyperplasia.  This  hoarseness  may  so  greatly 
increase  in  the  later  stages  that  the  voice  may  be  entirely 
lost,  and  then  the  effort  to  produce  sound  liy  forcing  a 
large  air  column  through  the  larvux  will  be  followed  by 
great  fatigue,  sometimes  by  an  aching  pain  in  the  chest 
or  larynx.  There  may  sometimes  be  quite  a  lancinating 
pain  in  the  larynx  during  respiration  and,  as  the  patient 
expresses  it,  the  air  seems  to  cut  as  it  passes, 

I)i.\GNOSis. — On  laryngoscopic  examination  the  most 
noticealde  symptom  is  congestion,  well  marked  over  the 
arytenoids,  aryepiglottic  folds,  and  vcntrieidar  bands, 
of  rather  a  dusky  red  but  not  so  high  colored  on  the  vocal 
cords,  and  giving  the  impression  of  slight  swelling  in  the 
hypertrophic  form  or  the  converse  in  the  atrophic.  The 
presence  of  mucus  is  uncertain,  but  it  is  ajit  to  be  of  a 
sticky,  rop}',  tenacious  character,  and  cannot  always  be 
removed  with  the  si)ra3-.  The  edges  of  the  cords  appear 
roughened  and  sometimes  greatly  relaxed,  or  even  cres- 
ceutie  in  form.  In  some  cases  there  is  the  ap]iearauce 
of  interarytenoid  thickening,  which  seems  to  prevent  the 
approximation  of  the  cords  and  thus  produces  the  hoarse- 
ness already  referred  to.  In  the  ulcerative  or  hemor- 
rhagic variet}',  in  addition  to  the  swelling  and  conges- 
tion, there  may  be  shallow  erosions  or  excoriations,  for 
morning  cough,  accompanied  by  an  expectoration  of  mu- 
cus, streaked  or  tinged  with  slight  traces  of  blood,  is  com- 
mon in  chronic  laryngitis.     In  the  atrophic  form,  added 


to  a  wasting  of  the  tissues,  there  is  usually  a  drying  of 
tlie  mucus  on  the  surface,  particularly  in"  the  commis- 
sures. This  inspissated  mucus  will  sometimes  have  to  be 
removed  with  the  cotton-covered  applicator,  or  after 
spraying  with  some  alkalini'  solution  it  may  be  expelled 
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like  a  cast  of  the  parts;  or  it  may  be  expelled  in  smaller 
pieces  which  sometimes  have  tlie  well-known  odor  of 
similar  crusts  in  the  nasal  fossa\ 

ContsE  OP  THE  Disease  .\xd  Prognosis, — If  the 
chronic  inflammation  is  confined  to  the  laiyux,  an  un- 
complieatei-1  case  may  rim  along  for  years  without  occa- 
sioning any  great  discomfort,  and  it  may  after  that  be  re- 
lieved or  cured  by  treatment;  but  the  tendenc_y  is  to 
spread  downward,  where  it  becomes  a  chroinc  bronchitis 
and  perhaps  in  time  prepai'es  the  way  for  an  imjilan- 
tation  of  tubercle  bacilli  either  in  the  bronchi  or  in  the 
larj'ux,  it  being  well  known  that  diseased  tissue  offers 
the  best  conditions  for  receiving  these  germs.  The  ma- 
joritj-  of  these  cases  of  larj'ngitis  do  not,  however,  by 
any  means  have  this  gloomy  termination. 

The  great  majority  of  patients  with  chronic  laryngitis 
are  never  cured;  they  may  get  better  for  awhile,  per- 
haps, during  warm  weather,  but  they  are  never  quite 
cured,  and  when  the  cold  weather  comes  the  symptoms 
return:  and  ])robably  the  next  season  of  amelioration 
will  not  be  for  so  long  a  period.  And  so,  after  a  while, 
there  is  no  period  of  ease,  and  the  condition  is  alwaj'S 
just  the  same, 

TnE.\TMENT, — An  immense  amount  has  been  written 
upon  the  treatment  of  chronic  laryngitis.  According  to 
Newcomb  and  also  Shurlej'  both  general  and  local  treat- 
ment should  be  pursued.  All  "bad  habits"  should  be 
abandoned.  If  a  smoker,  the  patient  should  not  smoke; 
if  a  drinker  he  should  cease  drinking.  If  there  is  any 
abdominal,  visceral,  ve.sical,  or  uterine  abnormality  it 
should  be  thoroughly  cured  first,  in  order  to  permit  of  a 
cure  of  the  laryngitis.  If  there  is  obstruction  of  the  up- 
per air  passages,  the  nose  or  pharynx,  these  crooked  paths 
should  be  made  straight,  and  then,  in  mild  cases,  after 
all  this  has  been  done  the  laryngitis  may  subside  without 
much  local  treatment.  In  eases  in  which  phy.s!cal  and 
moral  reforms  are  impossible  or  in  which  the  patient  can- 
not be  confined  in  prison  (see  Shurley  on  the  treatment  of 
chronic  laryngitis),  something  constitutionally  may  be 
accomplished  by  drugs.  Iodine,  by  reason  of  its  action 
on  the  mucous  membrane,  deservedly  holds  the  first 
place,  and  of  the  forms  of  iodine  the  syrup  of  hydriodic 
acid  is  certainly  preferable.  In  my  experience  the  great- 
est drawback  to  the  use  of  iodine  is  the  iodine  rash,  which 
seems  almost  alwa_ys  to  follow  its  use  except  in  specific 
cases.  Muriate  of  ammonia  is  also  of  some  value.  Shur- 
ley suggests  mineral  waters,  and  Professor  Niemeyer's 
drink  of  Vichy  water  and  hot  milk  is  at  least  pleasant. 
Galvanism  is  advocated  by  some,  but  I  have  foimd  it 
quite  as  useless  as  in  the  cases  of  chronic  pharyngitis  and 
anosmia  from  nasal  catarrh. 

In  the  matter  of  local  treatment,  topical  applications 
are  preferable  to  sprays,  for  with  these  one  can  touch  ex- 
actl_y  the  points  desired,  and  much  stronger  medication  can 
be  used  than  when  the  whole  surface  is  irrigated  with  a 
solution.  Of  course  the  parts  should  be  previously  pre- 
pared for  these  applications  by  spraying  them  with  a 
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mild  solution  of  cocaiue  (3  (o  5  per  cent.).  Nitrate  of 
silver  in  its  varying  solntions  (5,  10,  or  20  grains  to  the 
ounce  of  water)  "is  a  very  old  but  very  reliable  remedy. 
The  glycerite  of  tannin,  or  a  mixture  of  iodine  and 
glycerin  (  3  iss.  to  glycerin  ?  ij.)  is  elIicacion.s.  In  the 
Transactions  of  the  American  Larvugoloijical  Associa- 
tion (1882, 1888),  Dr.  J.  O.  Roc,  of  Rochester,  says,  after 
considering  the  various  systemic  conditions  which  may 
predispose  to  chronic  laryngitis :  "It  will  be  found  that 
local  medication  is  the  plan  not  only  more  generally 
successful  than  all  others  when  the  various  associated 
and  coutributing  conditions  arc  duly  considered  and 
treated  therewith  .  .  .  Cases  which  had  not  been  im- 
proved by  general  medication  alone  have  yielded  a 
ready  obedience  to  the  applications  of  medicaments 
topically  applied  to  the  laryn.x." 

Dr.  Charles  E.  Sajous,  under  the  head  of  "  Treatment 
of  Chronic  Laryngitis  by  Chromic  Acid,"  ipioting  from 
Dr.  Carlo  Labus,  of  jMihin  (1880),  speaks  of  the  process 
of  flaying  the  vocal  bands  or  deuuding  them  of  their  mu- 
cous membrane,  aud  of  the  numerous  cures  of  lar_yngitis 
am!  the  accompanying  hoarseness  thereby  obtained. 
This  mode  of  treatment  was  also  extolled  by  Massini 
in  1888,  but  the  procedure  was  apparently  abandoned 
on  account  of  the  harshness  of  the  operation.  Sajous 
mentions  1  he  fact  that  in  these  chronic  cases,  during  an 
exacerbation,  the  edges  of  the  cords  are  irregular  and 
dentated,  and  he  states  that  it  is  in  this  class  of  cases 
that  vigorous  treatment  is  required.  He  hesitates  to  use 
the  flaj'ing  process  on  accouut  of  the  liability  to  hem- 
orrhage, and  the  solid  stick  of  nitrate  of  silver  or  thegal- 
vanocautery  on  account  of  the  tendency  to  produce  hard 
nodules  of  scar  tissue  on  the  edges  of  the  vocal  cords. 
He  advocates  first  preparing  the  larynx  by  applications 
of  resorcin  followed  by  belladonna.  A  twenty-tive-per- 
cent.  solution  of  cocaine  is  appSied  to  the  larynx  at  the 
time  of  operation,  and  then  a  covered  probe  on  which 
chromic  acid  has  been  fused  is  applied  to  the  vocal  cords, 
but  not  to  their  edges.  This  is  repeated  at  subsequent 
visits  until  the  whole  surface  is  cauterized. 

TR.\cno>iA  OP  THE  Voc.\l Bauds. — (Synonyms:  Chor- 
ditis  nodosa,  chorditis  tuberosa,  singers'  nodes,  vocal  nod- 
ules.) The  various  names  applied  to  this  lesion  are  cer- 
tainly confusing.  Dr.  Charles  H.  Knight,  of  New  York, 
in  a  paper  on  "Vocal  Nodules"  (Transactions  of  the 
American  Laryngological  Association.  1901)  says:  "The 
tenu  '  vocal  nodules  '  has  already  been  applied  by  Els- 
berg  to  certain  anatomical  formations  in  the  larynx,  but 
confusion  is  not  likely  to  arise  since  its  use  in  the  latter 
sense  has  not  been  generally  adopted.  The  term  '  sing- 
ers' nodules  '  implies  a  professional  factor  by  no  means 
always  present.     A  large  proportion  of  these  cases  in  my 


Fig.  3117.  -Singers'  Nodes,    (ropied  Irom  a  photograph  by  Dr.  T.  R. 
Frt'iitb.  ut  Brooklyn,  N.  Y.) 


experience  have  been  in  tliose  who  use  the  voice  in  sing- 
ing but  little,  or  not  at  all.  'Chorditis  tuberosa '  sug- 
gests an  inllammatory  origin,  whereas  marked  hypera-nua 
even  is  rather  an  exceptional  feature.  '  Trachoma  of  the 
vocal  bands  '  and  '  Pachydermia  laryngis '  are  terms  used 
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to  designate  processes  histologically  allied  to  vocal  nod- 
ules, but  very  diflferent  in  their  clinical  aspects." 

On  the  other  hand.  Dr.  Clarence  C.  Rice,  of  New  York 
(Transactions  of  the  American  Laryngological  Associ- 
ation, 1900,  and  the  subsequent  discussion),  says  that 
under  tlie  name  "chorditis  tuberosa"  this  pathological 
condition  of  the  vocal  apparatus  is  of  interest  to  the 
larjaigologist  because  it  occurs  frequently  in  publi<' 
speakers,  singers,  and  actors.  He  quotes  from  Turck. 
who  used  the  same  name :  "  He  says  he  had  noticed  four 
cases  of  this  peculiar  inflammation  of  the  vocal  bands  in 
singers."  Rice  subsequeutl_y  states  that  out  of  eight 
cases  observed  b_y  liim  six  were  in  singers ;  the  remain- 
ing two  cases  were  in  people  who  used  their  voices  more 
than  in  ordinary  conversation — one  a  Hebrew,  who  read 
aloud  some  religious  ceremony  every  week,  and  the  other, 
the  foreman  of  a  large  number  of  laborers,  who  was  in 
the  habit  of  shouting  to  his  men.  The  six  singers  were 
all  sopranos.  In  the  subsequent  discussion  i5r.  West- 
brook,  of  Brooklyn,  reported  the  case  of  a  lady  who  was 
not  a  singer,  but  was  a  great  talker. 

Etiolor/y. — Under  the  head  of  "singers'  nodes,"  Dr. 
Frederick  I.  Knight,  of  Boston  (Transactions  of  the 
American  Laryngological  Association,  1894)  gives  such 
a  clear  description  of  this  lesion  as  it  has  come  vmder  his 
observation  that  I  cannot  do  better  than  to  quote  from 
his  article:  "  Tlie  affection  of  which  I  wish  to  say  a  few 
words  consists,  as  I  have  seen  it,  of  a  small  ovoid  nodule 
situated  on  the  edge  of  one  or  both  vocal  cords  at  about 
the  junction  of  the  anterior  and  middle  thirds,  and  can 
usually  be  attributed  to  extraordinary  or  imjiroper  use 
of  the  voice.  It  has  been  described  as  one  of  tlie  condi- 
tions found  in  chronic  laiyngitis,  and  also  as  trachoma  of 
the  vocal  cord,  and  as  chorditis  tuberosa;  it  occurs.  ho\v- 
ever,  as  has  been  jiointed  out  l)y  Rice,  as  a  primary  affec- 
tion, with  or  without  laryngitis.  The  cases  ofTl'irck 
presented  multiple  granulations,  not  ouly  on  the  edge 
but  on  the  upper  surface  of  the  cords.*  The  single  nod- 
ule on  one  or  both  cords,  although  it  may  be  padiologi- 
cally  the  same,  constitutes  clinically  a  distinct  affection 
and  is,  I  think,  entitled  to  a  separate  designation." 

My  personal  experience,  and  I  have  had  several  cases, 
is  that  this  affectitm  consists  of  the  single  or  bi-cordal 
nodule  usually  situated  at  the  junction  of  the  anterior 
and  middle  thirds  of  one  or  both  vocal  cords,  and  is 
found  in  those  larynges  which  have  been  either  overex- 
erted or  wrongly  used  by  shouting  or  singing  too  high, 
or  in  those  belonging  to  persons  who  have  indulged  in 
singing  when  not  knowing  how  to  sing. 

Finally,  when  looking  at  the  cau.sation  of  this  lesion, 
we  must  not  overlook  the  fact  that  it  is  sometimes  asso- 
ciated with  tiiberculosis,  aud  also  that  the  jiresence  of 
hyperlrophied  tissue  at  the  base  of  the  tongue  seems  to 
be  a  cause. 

Pathology. — Some  confusion  exists  with  regard  to  the 
conceptions  of  the  nature  of  the  so-called  vocal  nodules. 
Three  hypotheses  have  been  brought  forward : 

1.  Phynical,  i.e.,  mechanical,  friction  of  the  margins  of 
the  cords  at  points  determined  by  swelling  of  the^  vocal 
cords. 

2.  Pliysiologiml.  The  vibrating  nodes  of  the  vocal  cords, 
being  points  of  the  most  violent  action,  are  predisposed 
to  the  formation  of  the  nodules. 

3.  Anatomical.  The  vocal  nodules  stand  in  relation  to 
a  gland  situated  at  the  posteiior  cud  of  the  free  portion 
innnediately  tmder  the  margin  of  the  cord. 

The  present  c<insideration  is  limited  to  those  cases  which 
are  dependent  upon  hypertrojjhy  of  the  epithelium.  The 
swellings  are  composed  of  stratitied  jiavement  epithelium, 
ranging  in  thickness  from  10  to  40 /',  d\ie  to  a  consider- 
able increase  in  the  layers  of  polyhedral  and  cylindrical 
cells.  At  the  level  of  the  [lolyhedral  layer  the  protojilas- 
mic  substance  is  well  marked,  the  nuclei  are  large,  aud 
stain  well  bj-  carmine.  The  cells  are  intimately  con- 
nected with  each  other  bj-  a  protoplasmic  substance  aud 
pi'ickle   cells   without  the    interposition   of  leucocytes. 

*  This  is  evidently  a  description  of  pachydermia. 
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Tl]f  chcirinn  is  compuseil  of  fusiform  cells  with  bipolar 
proloiigiitious,  wliicU  one  may  follow  over  an  extent  of 
CO  ji.  The  deeper  la^'ei-s  of  the  section  show  a  few 
strands  of  elastic  iibres.  There  is  no  actual  papillary 
layer  present.  The  libro-elastic  chorion  is  thickened  and 
distinctly  less  vascular  than  normal.  lu  some  cases  a 
process  of  degeneration  and  cyst-formation  occurs. 

Symptomii. — Hoarseness,  even  aphonia,  in  singers' 
nodes  comes  on  very  suddenly-,  following  quicklj-  upon 
the  voice  strain,  and  it  is  accompanied  b_y  a  good  deal  of 
lar3-ngilis  of  the  acute  form,  and  want  of  tone  in  the 
tensors.  The  edges  of  the  cords  look  flabliy,  perhaps 
each  cord  will  be  bicrescentic  in  outline  and  at  the  junc- 
tion of  the  horns  of  each  crescent  will  be  seen  the  little 
node.  In  phonation  this  node  strikes  its  fellow  of  the 
opposite  cord,  or  the  edge  of  tlie  cord  if  there  is  no  fel- 
low ;  but  the  edges  of  the  cords  do  not  approximate,  and 
thus  the  aphonia  is  produced.  Time  and  vicarious  action 
of  the  other  cord  will  to  some  extent  modify  this  aphonia, 
particularlj'  in  singers  who,  when  well  trained,  have  such 
wonderful  control  over  the  action  of  the  larynx. 

J'rngnnsis. — The  prognosis  depends  largely  upon  the 
aliility  of  the  patient  to  rest  tlie  voice,  and  whether  the 
lesion  is  a  recent  one  or  not.  It  is  like  the  law  of  storms: 
"long  foretold,  long  last — qiuck  coming,  soon  past." 

Treatmeitt. — The  most  important  thing  is  rest  for  the 
voice,  and  manj'  cases  are  cited  in  which  the  nodules  have 
spontaneouslj'  disappeared  under  complete  rest.  This, 
however,  is  denied  by  Capart,  who  says  he  has  never  seen 
the  slightest  beuelit  from  rest.  Charles  H.  Knight  and 
Holbrook  Curtis  advocate  vocal  exercises,  or  courses  of 
elocution  performed  in  about  the  following  way :  "The 
tirst  point  insisted  upon  is  a  correct  mcthoil  of  breathing. 
The  upjier  ribs  are  raised,  the  chin  is  depressed,  and  res- 
piration carried  on  by  the  diaphragm  and  lower  ribs;  an 
'effort  is  made  to  focus  tones  in  the  face,  producing  them, 
as  it  is  expressed,  '  dans  le  mas(iue.'  The  word  or  sylla- 
ble used  is  'Ma,'  or  'Man.'  the  'M'  of  course  being 
formed  while  the  lips  are  closed.  The  muscles  of  the 
pharynx  and  neck  are  thus  supposed  to  be  completely 
relaxed  and  the  vocal  bands  to  be  in  a  state  of  gi-eatest 
possible  tension.  A  peculiar  tickling  vibration  of  the 
lips  against  the  incisor  teeth  can  be  felt  during  the  hum- 
ming '  m  '  sound,  provided  the  muscles  about  the  mouth 
are  properly  relaxed.  Jlost  remarkable  results  from  the 
practice  of  these  vocal  gymnastics  are  claimed  in  vai'ious 
laryngeal  derangements  due  to  misuse  or  fatigue  of  the 
voice."  "  Capart  divides  treatment  of  vocal  nodules  into 
hygienic,  medical,  and  operative.  Sprays  and  insuffla- 
tions of  astringents  and  antiseptics  he  looks  upon  as  use- 
less, and  chemical  caustics  like  nitrate  of  silver  and  chro- 
mic acid  he  discards  on  accovmt  of  the  risk  of  their 
diffusion.  Ablation  of  the  growth  with  a  line  delicate 
forceps,  or,  if  that  is  imjiossible,  its  destruction  with  the 
galvano-cautery  is  recommended.  He  warns  against  the 
so-called  punch  forceps,  lest  an  excessive  amount  of  tis- 
sue be  removed  and  the  voice  irreparably  damaged." 

Change  <jf  the  method  of  singing  may  in  some  instances 
conduce  to  a  cure.  Change  of  climate  is  also  suggested. 
Absolute  silence,  though  generally  recommended,  will 
be  found  difficult  to  enforce.  And  the  difficulty  of 
operating  on  so  small  a  neoplasm  without  injuring  the 
surrounding  cord  must  be  borne  in  mind.  C.  H.  Knight 
saw  considerable  improvement  in  one  of  his  cases  follow- 
ing the  instillation  of  adrenalin  chloride,  1  to  5,000,  carric^d 
on  daily  for  a  period  of  three  weeks.  C.  C.  Rice  (discus- 
sion of  Dr.  C.  II.  Knight's  paper.  Transactions  of  the 
American  Larj'ngological  Association,  1901)  states  that  he 
has  had  a  few  cases  which  have  done  well  tinder  treat- 
ment Avitli  chromic  acid,  and  he  prefers  this  to  the  gal- 
vano-cautery. 

P.\CHYDERMi.\  L.iRYNGis. — There  is  one  form  of  pachy- 
dermia, of  syphilitic  origin,  which  I  shall  not  touch  upon, 
as  it  will  be  treated  of  in  connection  with  syphilitic  ]ieri- 
chondritis  of  the  larynx.  The  form  with  which  we  have 
to  deal  here  is  probably  of  infianmiatory  origin,  accord- 
ing to  Virchow ;  or  is  caused  by  friction,  according  to 
Schrotter.  However,  it  is  a  form  of  chronic  laryngitis, 
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and  is  seen  in  those  cases  in  which  laryngitis  is  either 
chronic  or  I'ecurreut  in  form,  and  has  beeu'present  for  a 
long  i^eriod  of  time. 

Cases  which  I  have  seen  have  been  in  persons  who  have 
found  it  necessary  to  use  the  voice  while  suffering  from 
acute  laryngitis,  not  necessarily  straining  the  throat,  bj' 
pitching  the  voice  too  high,  as  in  the  case  of  chorditis 


Fig.  3113.— Pacliydermia ;  Cen  ral  Vesetation  witli  Gray  Plaiiues  on 
Eaih  Side. 


tuberosa,  but  merely  using  the  voice  when  it  should  have 
l.ieen  at  rest.  The  theor_v  of  the  causation  li.v  friction 
hardly  seems  tenable,  for  the  reason  that  the  "plaques" 
and  enlargements  seldom  form  on  the  free  edges  of  the 
cords,  but  usually  on  the  aryepiglottic  folds,  where  fric- 
tion is  very  slight.  This  observation  as  regards  location 
is  that  held  by  E,  Meyer  and  P.  Bergengriin. 

On  laryngoscopic  examination  the  cords  are  seen  to  be 
thickened  and  there  is  a  want  of  approximation  in  their 
entire  length,  a  condition  which  is  largely  due  to  the 
thickening  in  the  posterior  commissure,  as  well  as  to  the 
irregular  growths  which  may  be  seen  there.  These  flat- 
tened and  irregular  nodules  are  not  at  all  of  the  same  size 
or  shape  as  the  singers'  nodes(which  are  small  and  round 
like  large  pinlieads),  but  are  more  like  flattened  warts. 
From  these  warts  as  a  centre  patches  of  thickened  mem- 
brane of  a  grayish-pink  color  extend  outward,  and  are 
always  raised  above  the  surface  of  the  surrounding  mu- 
cous membrane.  Occasionally  these  jiatches  are  present 
by  themselves  and  not  connected  with  the  warty 
growths. 

Symptoms. — This  being  a  form  of  chronic  laryngitis, 
the  s.ymptoms  are  necessarily  similar,  and  it  is  onty  on 
laryngeal  examination  that  the  lesion  will  be  recognized. 
Hoarseness,  and  hoarseness  of  a  most  persistent  charac- 
ter, is  generally  obser\'ed,  and  there  are  great  dryness  and 
some  little  soreness  of  the  throat.  There  will  be  exacer- 
bations of  the  hoarseness,  it  frequently  getting  some- 
what better,  but  never  disappearing  completel.y. 

After  persistent  efforts  to  make  themselves  heard  the 
patients  often  experience  great  fatigue. 

Cough  is  generally  present  to  some  extent  and  mucus 
is  frequentl}-  expectorated,  but  the  improvement  of  the 
voice  after  this  clearing  of  the  throat  is  never  so  great  as 
might  be  expected,  the  condition  differing  in  this  respect 
from  simple  laryngitis. 

Pdthology. — Pachydermia  laryngis,  histologically  con- 
sidered, is  an  inflammatory  hypertrophj'  of  the  connec- 
tive tissue  of  the  mucosa  which  subsequently  affects  the 
epithelium.  This  is  evident  in  those  places  where  this 
process  can  develoji  unnn)dified  by  external  influences. 
Histologically  the  epithelium  is  seen  to  be  thickened  and 
horny  in  its  up]5er  layers,  which  are  formed  by  flat  cells 
with  indistinct  nucleus  and  without  nucleolus.  Among 
them  there  occur  layers  of  cells  in  which  keratohyalin 
may  be  encountered.  The  lowest  layers  of  the  epithelium, 
which  are  situated  upon  the  connective  tissue,  are  com- 
posed of  cylindrical  cells.  Between  these  and  those 
which  contain  keratohyalin  are  layers  of  polygonal  cells 
with  prickle  processesand  deeply  staining  nuclei,  which 
correspond  to  the  rete  Malpighi  of  the  external  skin. 
These  horny  alterations  occur  not  only  in  the  vocal  cords 
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aijtl  those  portions  of  tlie  larynx  -nliich  normally  have 
pavement  epithelium,  but  also  in  other  regions  covered 
with  columnar  epithelium,  as,  for  in.stancc,  the  ventricu- 
lar bands  or  ventricles.  In  these  latter  situations  we  may 
see  a  transition  from  columnar  to  pavement  epithelium. 

On  the  free  surface  of  the  vocal  cords  in  [lachydermia 
there  occur,  in  adilition  to  the  normal  folds,  actual  papilla; 
which  may  penetrate  farther  into  the  thickened  epithe- 
lium than  "the  level  of  the  normal  folds.  These  are  par- 
ticularly well  developed  in  the  region  of  the  vocal  proc- 
esses. While  the  connective  tissue  thus  sends  papillie 
into  the  epithelium,  the  epitlielium  in  ttu-n  penetrates 
the  connective  tissue  with  interpapillary  prolongations 
whicli  may  be  divided  into  several  summits. 

The  subepithelial  layers  of  the  connective  tissue  ex- 
hibit an  increase  in  the  number  of  round  cells,  particu- 
larly in  the  neighborhood  of  the  glands.  The  cells  may 
penetrate  the  cylindrical  epithelium  of  the  latter  and  All 
the  lumen  of  tlie  efferent  ducts.  Keratohyalin  is  apt  to 
occur  together  with  the  fcirmationof  papilla',  giving  the 
tissue  an  epidermoid  character. 

The  origin  of  the  depressions  at  the  sunrmit  of  the 
pachydermal  swellings  on  the  vocal  process  is  uotwlioll}' 
clear!  In  cases  which  have  been  investigated  histolog- 
ically the  clepression  in  the  centre  of  the  swelling  is  seen 
to  correspond  exactly  to  the  j30)nt  of  the  hyaline  cartilag- 
inous process.  This  latter  is  hypertrophied  connective 
tissue,  which,  around  the  point  of  the  cartilage,  is  pro- 
longed upward  into  pa|iilhe  that  are  covered  wilh  a  thick 
layer  of  pavement  epithelium  forming  the  margin  of  the 
growth  in  question.  Virchow  believes  that  the  depression 
occurs  by  reason  of  the  closer  approximation  of  the 
mucous  liiembrane  to  the  point  of  the  cartilage  in  the 
centre  of  the  growth  than  at  its  periphery.  Fraenkel 
explains  it  by  tlie  mutual  pressure  exerted  by  the  vocal 
processes  during  phonation. 

Ulceration  is  apt  to  occur  in  pachydermia  in  most 
cases  of  long  duration.  It  begins  in  all  cases  from  the 
surface,  and  perhaps  is  initiated  by  the  rubbing  of  the 
apposed  portions  of  the  mucous  membrane  on  each 
other.  Perichondritis  may  be  observed  in  association,  but 
its  relation  to  the  ulcerative  process  is  not  clear.  It  is 
jjossible  that  some  of  tlie  cases  reported  owe  the  origin  of 
these  processes  to  tuberculous,  syphilitic,  or  typhoid  in- 
fections. It  is  possible  that  both  Virchow 'sand  Fraen- 
kel's  views  are  correct. 

Priiffitims. — This  is  not  hopeful,  for  there  is  so  much 
structural  change  that  it  seems  almost  impossible  that 
the  larynx  should  ever  return  to  its  normal  condition. 
AVhether  the  j'-rays  may  not  at  some  future  time  reduce 
these  hyperplastic  growths,  as  tliey  have  done  in  cases 
of  sarcoma  and  papilloma  of  the  laiynx,  remains  to  be 
seen. 

Treiitmeitt. — In  my  hands  the  cautery  has  had  to  be 
used  with  great  caution,  for  this  condition  seems  prone 
to  take  on  acute  inflammation  rapidly,  and  the  possibil- 
ity of  an  acute  inflammation  supervening  on  the  chronic 
thickening  cannot  be  overlooked. 

Astringent  applications  do  some  good  if  they  are  not 
too  strong  and  are  used  after  spraying  with  cocaine.  I 
think  perhaps  I  have  obtained  the  best  results  from  in- 
sufliations  of  protonuclein  powder.  The  employment  of 
this  remedy  is  of  course  entirel}'  empirical,  for  there 
seems  to  be  no  reason  why  a  tissue  builder  should  be  in- 
dicated in  a  case  of  exuberant  growth. 

There  have  been  temporary  good  results  from  touching 
the  growth  carefully  with  chromic  acid — just  a  cr3'Stal 
fused  on  a  jirotected  probe.  This  can  be  used  with  more 
certainly  than  the  galvano-cauterj-  knife. 

Thomas  Amory  Be  Blois. 

LARYNX.  DISEASES  OF:  ARTHRITIS  AND  ANKY- 
LOSIS OF  THE  CRICO-ARYTENOID  ARTICULATION. 

—  Dkfimtion. — .\rtbritis  of  the  erico-aiylenoiil  articula- 
tion is  an  inliaiiiinatioii  (if  the  joint,  usually  involving  the 
perichondrium  and  adjoining  tissues.  Ankylosis  is  a 
p:irtial  or  complete  immobility  of  the  joint  from  Ihe  for- 
mation of  adhesions  and  the  organization  of  an  inflam- 


matory exudate,  usually  in  consequence  of  a  ijrevious  ar- 
thritis. 

ETioi.OGy. — The  most  freciueut  cause  is  perichondritis, 
the  various  types  of  which  are  described  under  that 
name.  Quite  rarely,  "  cold  "  and  vocal  abu.se  influence  in- 
fection. It  may  Ije  due,  in  either  the  acute  or  the  chronic 
form,  to  rheumatism,  gout,  and  the  condition  termed  ar- 
thritis deformans.  It  is  liable  to  follow  either  internal 
or  external  traumatism.  It  maj'  be  due  to  metastasis  of 
the  specific  infecting  organism  in  typhoid  and  other  fe- 
vers, conjoined  usually  with  secondary  pyogenic  infec- 
tion, and  it  may  arise  b_y  continuity  of  tissue  in  phleg- 
monous laryngitis  and  diphtheria.  The  crico-arytenoid 
joint  may  become  stiff  or  even  ankylosed  from  prolonged 
immobility  in  vocal-cord  paralj-sis.  The  most  frequent 
of  all  causes,  however,  is  perichondritis  due  to  sj'phili.s, 
tuberculosis,  or  carcinoma. 

P.\TH0L0Gy. — In  the  milder  forms  of  acute  idiopathic 
arthritis  ascribed  to  "cold."  vocal  abuse,  and  laryngitis 
submueosa,  and  more  jiarticularly  in  the  rheumatic 
types,  the  serous  exudation  usually  proceeds  to  resolu- 


FIG.  3119.— Ankylosis  of  Riglit  Crico-arytenoid  Articulation.     CDr. 
Casselberry's  Case.) 

tion  and  alisorption  without  sujipuration,  although  more 
or  less  ankylosis  is  liable  to  result,  presumably  from  the 
formation  of  adhesions.  The  intiltratiou  of  .syphilis  ma_y 
attack  directly  the  cartilages  and  perichondrium,  and 
tuberculous  arthritis  analogous  to  the  white  swellings 
of  the  larger  joints  is  a  jiossibility ;  but  usuall}' in  these 
types,  as  well  as  in  typhoid  fever  and  .septic  cases,  a  sec- 
ondary infection  by  pyococci  occurs  through  ulceration 
of  the  soft  parts,  and  this  results  in  an  abscess,  necro.sis, 
and  exfoliation.  Of  course  if  the  joint  is  involved  in  the 
destructive  process  ankylo.sis  ensues,  ffidema.  which  is  a 
prominent  feature  of  the  acute  stage,  is  replaced  in  the 
chronic  state  by  a  cellular  infiltration  leading  to  tumefac- 
tion of  the  overlying  parts. 

Symptoms. — Acute  arthritis  will  occasion  febrile  symp- 
toms, hoarseness,  and  local  discomfort.  Swallowing  is 
painful,  and  if  there  is  much  a?deraa  or  swelling  respir- 
ation may  be  seriously  obstructed.  Chronic  ankylosis 
may  be  manifested  only  by  impairment  of  the  voice,  al- 
though if  it  is  double  thedj-spntea  is  liable  to  be  serious, 
especially  during  acute  exacerbations.  The  writer  has 
recorded  a  case  of  this  sort  under  the  name  of  "arthritis 
deformans  of  the  laiynx." 

Larynijedl  IiiKtije. — The  aspect  and  more  pronounced 
symptoms  of  arthritis  will  be  found  in  detail  under  the 
title  of  perichondritis,  so  that  only  the  appearance  pre- 
sented b_v  the  resulting  ankylosis,  which  is  of  special 
value  in  diagnosis,  need  be  here  noted.  The  vocal  cord' 
is  more  often  fixed  in  the  cadaveric  position  (Fig.  3119), 
in  whicli  event  on  phonation  the  opposite  movable  cord 
will  make  a  suppiemeiitaiy  excursion  across  the  meiliaii 
line  to  meet  the  fixed  cord,  producing  an  obli(iUe  distor- 
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tion  of  the  larynx.  On  fk-ep  inspiration  the  fixed  cord 
fails  to  abdiiet.  The  voice  is  weak  an<l  hoarse  although 
not  necessarily  lost.  Next  in  order,  the  cord  is  found 
fixed  in  or  near  the  median  line.  \Tlien  the  voice  ^vill  be 
but  little  altered;  and  quite  rarely  tlie  cord  retains  the 
position  of  abduction,  when  the  voice  is  reduced  to  a 
•s\"his]ier.  If  both  sides  are  involved  the  cords  are  not 
usually  symmetrically  placed,  but  if  both  are  near  the 
median  line  there  is  serious  dyspncea;  if  they  are  not 
near  the  median  line,  there  is  aphonia.  Luxation  or  dis- 
placement of  the  arytenoid,  and  absence  of  this  cartilage 
in  consequence  of  previous  exfoliation,  distort  the  image 
in  a  corresponding  manner. 

Di.\oxosis. — Tlie  salient  feature  in  diagnosis  is  to  dif- 
ferentiate ankylosis  of  the  crico-arytenoid  joint  from 
paralysis  of  the  vocal  cord.  Usually  in  ankylosis  there 
is  either  acute  or  remaining  chronic  tumefaction  about 
the  joint,  while  in  paral}-sis  there  is  none,  unless  one  ex- 
amines the  case  of  paralysis  at  a  time  when  the  larynx  is 
inflamed  from  "  cold  "  or  efforts  to  force  the  voice.  In 
ankylosis  without  paralysis  there  is  no  "falling  in  "  of 
the  affected  arytenoid,  the  sound  arytenoid  approaching 
it  on  phonatiiui  but  not  crossing  or  displacing  it.  In  an- 
kylosis there  is  nearly  always  a  slight  adductor  move- 
ment ;  in  complete  recurrent  paralysis  there  is  none.  A 
history  of  previous  arthritis  or  its  causes,  especiall_y 
typhoid  fever  or  syphilis,  is  of  signiticance.  A]iart  from 
tiiese  points  the  diagnosis  is  based  upon  the  laryngeal 
Image  and  upon  the  exclusion  of  any  central  or  peripheral 
cause  of  paralysis,  such  as  syphilitic  bidbar  disease,  ta- 
bes, aneurism,  carcinoma  of  the  tesophagus  or  other  neo- 
plasms, goitre,  toxic  neuritis,  etc.  As  paralytic  immo- 
bility may  lead  to  ankylosis  the  two  may  be  conjoined. 
The  diagnosis  of  arthritis  is  further  described  imder  the 
title  of  perichondritis. 

Prooxosis. — In  acute  arthritis  the  danger  of  life  from 
dyspnwa  may  require  a  prompt  tracheotomy.  In 
typhoid-fever  cases  the  mortality  is  very  high.  The 
prognosis  is  favorable  in  traumatic,  rheumatic,  and 
syphilitic  cases,  hut  there  is  a  liability  to  ank}-lo.sis. 
Tuberculous  arthritis  is  of  grave  import.  True  ankylo- 
sis is  permanent.  The  outcome  of  "false  ankylosis,"  or 
restricted  niobilitj'  from  adhesions  external  to  the  joint, 
will  depend  upon  the  feasibility  of  dividing  the  adhe- 
sions. 

Treatment. — In  rheumatic  and  syphilitic  arthritis  and 
in  cases  of  doubtful  origin  the  patient  should  receive  the 
specific  medication  which  is  appropriate  t(j  the  constitu- 
tional disease.  Cold,  in  the  form  of  ice  swallowed  and 
a  Leiter  coil  spread  over  the  larynx  externally,  is  useful 
in  the  verj'  early  stage  of  acute  arthritis.  Alkaline  antl 
emollient  sprays  serve  to  clear  the  throat  of  mucus.  Co- 
caine in  two-  to  four-per-cent.  solution  is  of  value  in 
causing  temporary  retraction  of  the  cedeniatous  swelling, 
but  its  powers  are  limited.  Chronic  ankylosis  is  not 
amenable  to  treatment  unless  there  is  stenosis  of  the 
larynx,  when  forcible  or  gradual  dilatation  by  intubation 
tubes  and  bougies  may  be  indicated. 

ir.  E.  Casselherry. 

LARYNX,  DISEASES  OF:  CONGENITAL  MALFOR- 
MATIONS.— Ciumrnital  midfornuiticmsof  the  liiryr.x  may 
be  eiassed  under  four  heads,  namely  :  (1)  Absence;  (2)ex- 
cessive  development ;  (3)  cleft ;  and  (4)  deviations  of  form 
and  situation. 

Complete  absence  of  the  larynx  occurs  in  the  rare  cases 
of  monsters  in  which  the  head  and  the  thorax  are  want- 
ing, and  which  are  known  as  acephali.  amorphi,  and 
acardiaci.  A  complete  absence  of  the  larynx  has  also 
been  noted  in  a  monster  described  as  "  inclusio  fcctalis 
peritonei." 

Partial  absence  may  con.sist  either  in  a  general  atrophy 
of  the  organ,  or  in  the  absence  of  one  or  more  of  the  car- 
tilages. Thus,  in  some  instances  there  is  a  complete  ab- 
sence of  the  epiglottis ;  in  others  it  is  represented  b_v  a 
high  riidimentary  ridge :  while  in  one  case  it  is  described 
as  merely  a  fold  of  the  mucous  membrane.  The  thyroid, 
cricoid,  and  arytenoid  cartilages  may  be  absent.     Thej- 


also  may  be  rudimentarily  developed,  either  altogether 
as  regards  one  of  them,  or  only  in  certain  parts  of  each. 
For  instance,  the  thyroid  may  lack  one  or  both  superior 
cornua.  Again,  the  thyroid  ma_v  be  cleft,  and  the  two 
plates  may  be  connected  together  by  a  cartilaginous 
band.  The  same  abnormalit}' has  been  observed  "in  the 
cricoid,  in  some  instances  to  such  an  extent  that  the  con- 
necting band  ma\'  take  the  place  of  the  original  cricoid, 
and  thus  cause  it  to  resemble  a  tracheal  cartilage.  Fi- 
nally, the  whole  larynx  maybe  abnormally  small,  as  seen 
in  the  male  when  there  is  congenitjd  atrophy  of  the  tesli- 
cle,  or  when  castration  has  been  practised  early  in  life. 
In  such  cases  it  resembles  the  lar3-nx  of  the  female  or  of 
a  cluld. 

HYPEiiTRornY. — This  division  may  be  made  to  include 
the  double  formation  of  the  larynx  observed  in  the  case 
of  double  monsters,  namely,  in  the  so-called  thoracodidj'- 
mis  and  also  in  the  dihypogastricus  varieties.  These 
possess  two  larynges,  but  only  one  pharynx  and  one 
oesophagus.  A  cartilaginous  plate  is  sometimes  foimd 
interposed  anteriorly  between  the  wings  of  the  thyroid. 

Supernumerary  cartilages  are  occasionallv  found  on 
the  outer  corner  of  the  cricoid  cartilage.  They  are  anal- 
ogous to  sesamoid  bones.  Supernumerary  folds  of  the 
mucous  membrane  are  sometimes  seen,  as,  for  instance, 
a  transverse  fold  below  the  epiglottis. 

The  lar^'ugeal  ventricle  may  be  abnormally  wide  and 
deep,  and  thus  render  the  part  more  liable  toeversion,  to 
the  lodgment  of  a  foreign  body,  or  to  other  accident. 
The  anterior  section  of  the  glottic  space  maj"  be  moi-e  or 
less  occluded  by  a  web-like  formation,  of  considerable 
density,  and  somewhat  resembling  an  imperforate 
hymen. 

Ci.EFT  Formation. — There  is  no  such  thing,  it  is  said, 
as  a  congenital  laryngeal  fistula  of  the  neck.  A  case  of 
cleft  epiglottis  has  been  reported  by  French. 

Congenital  deviations  of  form  and  situation  of  the 
larynx  are  rare,  and  occur  only  in  connection  with  con- 
genital malformations  of  the  most  marked  type,  such  as 
hemicephalus,  and  double  spina  bifida  of  the  upper  por- 
tion- of  the  spine,  and  in  extreme  lordosis  of  the  cervical 
vertebra'.  In  these  the  whole  larynx  is  depressed  and 
moved  backward  to  the  level  of  the  upper  dorsal  verte- 
bra'. The  thyroid  is  placed  very  obliquel.y,  by  which 
the  inferior  diameter  of  the  larynx  is  markedly  increased, 
while  the  cricoid  is  situated  much  deeper,  in  proportion 
to  the  thyroitl,  and  thereb}'  the  true  and  the  false  vocal 
cords  are  abnormally  lengthened.  The  sinus  pyriformis 
on  each  side  is  obliterated. 

Slight  asymmetry  of  the  larynx,  as  to  position  and 
form,  is  not  infrequenth"  met  with. 

D.  Bryson  Deliivan. 

LARYNX,  DISEASES  OF:  ERYSIPELAS.— Erysipe- 
las of  the  mucous  meml)rane  of  the  i)liarynx  and  larynx 
is,  pathologicallj",  similar  to  the  same  malady  when  situ- 
ated on  the  skin.  It  occurs  either  primarily  or  by  exten- 
sion from  the  face  along  the  mucous  tracts  of  the  mouth, 
no.se,  or  ear.  Its  causes  are  the  same  as  those  which  give 
rise  to  it  when  situated  upon  the  external  parts  of  the 
body,  although  it  has  been  most  often  observed  in  the 
course  of  general  epidemics  of  the  disease.  Of  eighteen 
patients  seen  by  Cornil.  in  whom  the  pharynx  was  af- 
fected, fifteen  were  tmder  the  age  of  thirty,  and  twelve 
were  females.  Upon  inspection  of  the  pharynx,  the  ap- 
pearance of  the  mucous  membrane,  when  alfected  with 
erysipelas,  differs  considerabi}'  according  to  the  form  of 
the  disease  which  is  present ;  the  local  phenomena  are  gen- 
erally verj-  different  from  those  of  simple  infiammation, 
Ijut  sometimes  cannot  be  distinguished  from  it. 

Cornil  makes  three  divisions  of  the  malady,  viz.:  (1) 
Erysipelas  with  simple  redness;  (2)  erysipelas  with 
ph'lyctenuhE:  and  (3)  erysipelas  terminating  in  gangrene. 
Er\-sipelas  most  commonly  reaches  the  larynx  from  the 
pharynx,  but  the  former  organ  may  be  jirimarily  att'ccted 
while  the  pharynx  remains  healthy.  The  disease  may 
extend  still  farther  down  the  respiratory  tract,  and  be- 
come associated  with  pulmonary  congestion  and  oedema. 
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In  cases  which  come  uuder  tlie  first  division  the  diagno- 
sis must  remain  doubtful,  except  wlien  the  throat  lesion 
is  accompanied  by  manifestations  upon  the  skin. 

Erysipelas  of  the  head  and  neck  is  often  accompanied 
by  more  or  less  congestion  of  the  mucous  membrane  of 
the  larynx.  The  symptoms  are  dyspliagia,  hoarseness  or 
loss  of"  voice,  and  pain,  increased  on  pressure  from  with- 
out. Sometimes  the  disease  is  much  more  active,  and 
may  result  in  acute  anlema,  tending  rapidly  to  a  fatal 
terinination.  It  is  believed  by  some  that  the  so-called 
primary  oedema  of  the  larynx,  or  phlegmonous  laryngi- 
tis, corresponds  clinically  "to  a  localization  of  erysipelas 
in  the  larynx,  and  that  "many  cases  reputed  as  primary 
oedema  of"  the  larynx  are  in  reality  erysipelas.  The  two 
affections  seem  at  least  to  be  closely  allied. 

As  to  the  prognvsis,  the  dictum  of  Hippocrates— 
namely,  "  When  erysipelas  extends  from  within  outward 
it  is  a"  favorable  symptom,  but  when  it  i-emoves  to  the 
internal  surfaces  it  is  a  deadly  one" — has  been  confirmed 
by  modern  observation.  In  nine  cases  analyzed  by  Cor- 
nil,  in  which  the  face  was  first  attacked,  seven  deaths 
occurred ;  whereas  in  nine  other  instances  in  which  the 
enauthem  preceded  the  skin  eruption,  seven  recoveries 
took  place.  Mackenzie  saw  but  four  cases  in  the  whole 
course  of  his  practice. 

The  tivatmciit  must  be  both  local  and  constitutional. 
The  latter  should  be  guided  by  the  general  principles 
which  govern  the  management  of  the  disease  in  other 
jjarts  of  the  body. 

As  to  local  treatment,  the  application  of  cold  to  the 
tliroat,  by  allowing  cracked  ice  to  dissolve  in  the  mouth, 
should  be  practised  as  long  as  there  is  any  hope  of 
checking  the  inflammation.  Hypodermatic  injection  of 
pilocarpine,  if  given  carl}',  may  abort  the  attack,  and  mild 
alkaline  spraj'S,  with  a  small  amount  of  alcohol,  have  an 
excellent  effect.  A  solution  of  morphine  applied  in  the 
form  of  spray  is  recommended  by  Mackenzie.  Care 
must  be  observed  lest  the  patient  be  unintentionally  nar- 
cotized. Should  the  disease  progress  and  tumefaction  of 
the  mucous  membrane  of  the  larynx  take  place,  the  con- 
ditions become  similar  to  those  found  iu  acute  oedema  of 
the  larj'nx.  {Vide  also  article  on  Acute  Inflammation  of 
the  Larynx.)  D.  Brysoii  Delavan. 
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LARYNX,    DISEASES   OF:  FOREIGN    BODIES. 

A.ir  I'axsiii/is,  ijr. 


See 


LARYNX,  DISEASES  OF:  FRACTURES  AND  DIS- 
LOCATIONS.— These  injuries,  aUhiiUi;h  rare,  may  occuj- 
from  several  causes,  namely,  violent  manual  compression, 
falls,  accidents  with  machines,  rolling  vehicles,  hanging, 
etc.  Of  fifty-two  cases  collected  by  Henocque,  the  thy- 
roid alone  was  fractured  in  twenty-three,  the  cricoid  alone 
in  seven,  both  of  these  cartilages  in  seven,  while  in  the 
rest  the  hyoid  bone,  larynx,  and  trachea  were  all  involved 
in  a  common  injury.  A  direct  blow  upon  the  larynx 
may  produce  a  contusion  of  the  soft  parts,  but  can  hardly 
result  in  fracture,  unless  the  organ  is  supported  to  some 
extent  upon  the  spinal  column.  Ossification  of  the  car- 
tilages will  necessarily  render  them  more  liable  to  injury. 

The  niimptoms  are  pain  and  tenderness,  dyspna-a,  ex- 
pectoration of  bloody  mucus,  and  cougli,  with,  some- 
times, emphysema  of  the  neigliboriug  areolar  tissue. 
Crepitation  and,  occasionally,  overriding  of  the  fractured 
edges  may  also  be  felt.  These  symptoms  are  sometimes 
so  slight  as  to  be  hardly  recognizable,  the  patient  making 
a  rapid  recovery.  As  a  rule  they  are  severe  from  the 
first  or  gradually  become  so  from  the  development  of  en- 
dolaryngeal  extravasation,  a'dema,  or  the  displacement 
of  fractured  jiarts.  Any  of  the.se  things  may  cause  death 
by  as])hyxia.  Later,  the  danger  is  from  abscess,  necro- 
sis, and  cicatricial  stenosis  of  the  lar3'nx.  The  latter 
may  necessitate  the  permanent  wearing  of  a  tracheal 
cannula. 

The  prognosis  is  very  grave,  especially  in  fracture  of 


the  cricoid;  and,  unless  the  symptoms  are  not  urgent, 
tracheotomy  should  be  performed  at  once,  or  intubation 
of  the  larj'nx  may  be  resorted  to,  with  the  same  object 
in  view. 

Should  the  cartilages  be  much  crushed,  Wagner,  hav- 
ing done  tracheotomy  and  inserted  a  tampon  cannula, 
divides  the  larynx  iu  the  median  line,  separates  the  tliy- 
roid,  asepticizes  the  wound,  replaces  or  removes  the 
fragments  of  cartilage  and  packs  the  cavity  of  the  larynx 
with  iodoform  gauze.  In  extreme  cases,  extii'iiation  of 
the  larynx  or  resection  may  liave  a  future.  Pauas  ad- 
vises that  in  some  cases  the  fragments  be  kept  iu  place, 
and  the  patency  of  the  laryngeal  canal  preserved  liy  the 
introduction  of  a  small,  hollow,  india-rubber  plug  into 
the  larynx  from  the  tracheal  opening,  and  by  its  subse- 
quent inflation.  Leeches  to  the  neck,  and  ice,  both  ex- 
ternally and  internally,  will  sometimes  prove  of  service. 

lutralaryngcal  didocaiions  of  the  larynx  are  extremely 
rare.  They  are  generally  of  the  arytenoids  and  due  to 
cicatricial  contraction. 

Fracture  of  the  Trachea,  a  rare  injury,  is  sometimes  as- 
sociated with  that  of  the  larynx.  As  the  fracture  occurs 
in  tlie  cervical  region  the  edges  of  the  lesion  are  apt  to  be 
inverted  and  to  cause  obstruction.  It  is  sometimes  found 
at  the  bifurcation.  The  symptoms  are  dyspurea,  ex- 
travasation, and  emphysema,  witli  pain  on  pressure  over 
the  seat  of  the  fracture.  The  prognosis  is  bad.  The 
patient  should  be  kept  completely  quiet  and,  if  dyspuwa 
appear,  tracheotomy  should  be  performed  and  a  cannula 
long  enough  to  reach  below  the  obstruction  should  be 
inserted.  D.  Brynon  IJelarun. 

LARYNX,  DISEASES  OF:  GENERAL  DIAGNOSIS.— 

At  various  times  in  the  first  lialf  of  the  nineteenth  cen- 
tury more  or  less  successful  attempts  were  made  to  see 
the  larynx  by  means  of  mirrors  placed  in  the  back  of  the 
mouth.  Bozzini,  in  1807,  by  the  use  of  a  cylinder  con- 
taining an  inclined  mirror  at  its  further  end  was  able  to 
get  a  partial  view  of  the  laiynx.  But  his  idea  was  rather 
to  demonstrate  the  possibility  of  lighting  up  the  different 
cavities  of  the  bod}'  than  to  study  the  appearance  of  the 
larynx  in  health  or  disease.  Babington  (1829),  Liston 
(1840),  and  Avery  (1844)  tried  various  methods  of  illumi- 
nating the  larynx.  But  it  is  to  jMauuel  Garcia,  a  singing 
teacher  of  London,  that  the  credit  should  be  given  of 
first  practically  showing  in  what  way  the  larynx  could 
be  satisfactorily  examined.  In  18.55  he  published  a  work 
on  " Ph3'siological  Observations  on  the  Human  Voice." 
Tiiese  were  based  on  examinations  of  the  larynx,  iisually 
his  own,  b}'  the  use  of  a  warmed  mirror  held  against  the 
uvula  and  soft  palate,  illuminatidn  being  derived  from 
the  sunlight.  The  object  of  liis  paper  and  experiments 
was  to  inquire  into  the  movements  of  the  vocal  cords  and 
the  action  of  the  larynx  in  the  production  of  the  voice, 
and  not  to  discover  a  method  for  clinical  diagno.sis  in 
laryngeal  disease.  He  was  followed  l5y  Tuerck,  of  Vien- 
na, who  used  similar  mirrors  and  sunlight,  but  was  inter- 
ested in  apph'ing  the  method  to  the  discovery  and  study 
of  pathological  changes  in  the  larynx.  Owing  t.')  the 
uncertainty  of  the  sunlight  in  winter,  he  seems  not  to 
have  been  very  enthusiastic  on  the  snliject  until  after  the 
appearance  of  Czermak  on  the  field  in  1857.  The  latter, 
while  using  the  throat  mirrors  of  Tuerck,  by  advocating 
artificial  light  and  a  concave  perforat<'d  mirror  worn  over 
the  examiner's  e_yes  for  reflecting  the  light  on  to  the 
small  mirror  held  against  the  soft  palate,  succeeded  in 
giving  a  great  impulse  to  the  study  and  knoAvledge  of 
diseases  of  the  larynx.  The  rival  claims  of  the  two  men 
brought  about  a  widespread  discussion  of  the  value  of 
the  new  method,  which  has  continued  to  be  of  the  great- 
est service  and  has  not  been  changed  in  any  important 
respect  in  subsequent  years. 

The  name  larynr/oscojie  is  given  to  the  small,  plane 
mirror  placed  in  the  mouth,  but  the  frontal,  reflecting 
head  mirror  is  such  an  essential  aid  that  the  two  togetlier 
are  entitled  to  receive  the  name.  In  the  time  of  Czermak 
round,  square,  oval  and  other  variously-shaped  glass 
mirrors,  as  well  as  those  made  of  polished  metal,  were 
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used  for  examining  tlie  throat,  .but  for  many  years  cir- 
cular mirrors  have  su])ersedcd  all  others. 

For  e.xamiuation  of  the  larynx  a  strong  light  is  needed, 
and  if  the  sun  were  always  to  be  relied  upon,  it  would  be 
of  the  greatest  value,  for  it  gives  a  degree  and  kind  of 
light  which  brings  out  the  color  and  character  of  the  tis- 
sues to  a  remarkable  extent.  But,  as  a  matter  of  fact, 
we  are  compelled  to  use  artiticial  light  in  most  instances. 
Gas  is  generally  used,  and  the  addi- 
IHillllll  tion  of  a   Welsbach   burner   increases 

its  brillianc}-  and  gives  it  a  white  color 
favorable  for  inspection  of  the  parts. 


m 


Fig.  3120.— Convenient  Form  of  Gns  Bracket  for  Use  in  Making  Laryn- 
goscopic  Examinations. 

The  electric  light  has  many  theoretical  advantages,  but 
it  is  not  considered  bj-  most  laryngologists  the  equal  of 
gas.  In  the  form  of  a  small  electric  lamp,  called  a  pho- 
lophore,  it  is  sometimes  worn  on  the  forehead.  Bv  means 
of  a  condensing  lens  the  rays  of  light  are  concentrated 
and  can  be  thrown  directly  U]ion  the  thioat  raiiTor,  thus 
enabling  the  lamji,  usually  placed  by  the  side  of  the 
patient's  head,  to  be  dispensed  with.  The  oxyhydrogeu 
light  is  used  to  a  very  limited  extent. 

To  increase  the  illumination  by  oil,  gas,  etc.,  the  rays 
of  light  are  concenti'ated  b_v  a  plano-convex  lens  placed 
iu  front  of  the  flame,  this  lens  serving  to  throw  out  toward 
the  examiner  a  Inindle  of  brilliant,  pai'allel  ra.vs.  A 
dark  chinuiev  holding  the  lens  shuts  off  the  divergent 
rays  and  makes  the  light  coming  through  the  lens  all  the 
more  eflfective.  It  is  advisable  to  have  the  pai't  of  the 
room  where  the  examining  lamp  is,  faii'ly  dark.  A 
bracket  \\\X\\  a  movable  arm  allows  a  proper  regulation 
of  the  height  and  jiosition  of  the  light,  which  should  be 
on  the  right  side  of  the  patient,  on  a  level  with  his  ear 
and  rather  less  than  a  foot  from  his  head  (Fig.  3120) . 

For  throwing  the  light  into  the  throat,  a  concave  I'e- 
flectiug  mirror  with  a  central  perforation  is  woi'u  over 
the  eye  and  held  iu  place  by  a  head-baud.  This  minor 
usuallvhas  adiameterof  aliout  three  and  one-half  inches, 
and  a  "focal  length  of  fi-om  ten  to  twelve  inches. 

For  the  throat,  a  round  mirror  with  a  diameter  of  about 
three-quarters  of  an  inch  is  used.  For  naiTow  throats,  or 
where  the  tonsils  are  lai-ge.  and  in  young  persons,  smaller 
sizes  may  be  necessary,  and  in  large,  w-ell-trained  throats 
it  may  be  possible  to  u.se  a  glass  as  large  as  a  silver  dollar. 
The  shank  should  be  stiff  eno\igli  not  to  bend  when  the 
miri-or  is  pushed  against  the  palate  and  the  miiTor  is  at- 
tached to  it  at  an  angle  of  12(V.  The  handle  should  be 
of  sufficient  length  to  be  grasped  firmh"  in  the  hand,  and 
it  is  to  be  held  like  a  pencil.  Before  it  is  put  into  the 
mouth,  the  glass  side  of  the  miri'or  should  be  held  over 
the  flame  until  all  moisture  is  gone  from  its  surface, 
otherwise  it  would  become  clouded  when  introduced  into 
the  mouth.  The  back  of  the  mirror  should  always  be 
tested  on  the  hand,  after  heating,  to  insure  its  not  being 
too  hot  (Fig.  3121) . 


When  the  patient  is  properly  seated  near  the  lamp,  the 
examiner  sits  on  a  stool  or  chair  opposite  him  and  takes 
the  previously  warmed  mirror  in  his  right  hand.  The 
patient  is  told  to  tilt  his  head  backward  and  protrude  his 

tongue,  which  the  exam- 
iner grasps  with  a  napkin 
In  the  left  hand.    The  mir- 
ror is  then   passed,  with 
its  glass  side   downward 
and  parallel  with  the  dor- 
sum of  the  tongue,  until  it 
reaches  the  uvula  and  soft 
palate,    which    it    carries 
upward     and     backward 
until  it   almost  or   quite 
touches  the  pharj-nx,  the 
shank  being  then  carried 
to  the  commissure  of  the 
mouth.    The  rays  of  light 
sent   from   the    lamp  are 
by  the  concave  head  mirror  and  thrown  upon  the 
throat  mirror,  which  deflects  them,  downward  into  the 
larynx,  which  is  thus  seen  by  the  eye  behind  the  perfora- 
tion of  the  reflecting  head  mirror.     The  examiner  should 
move  his  head  backward  or  forward  until  the  greatest 
intensity  of  illumination  falls  on  the  throat  miiror. 

Intolerance  of  the  mirror  may  occur  anil  may  be  due  to 
large  tonsils,  long  uvula,  inflammatory  conditions  of  the 
fauces,  irritability  of  the  pharynx  or  stomach,  use  of  al- 
cohol, and  many  other  causes.  The  use  of  a  smaller  mir- 
ror maj'  avail  when  the  tonsils  and  uvula  are  large;  the 
holding  of  pieces  of  ice  in  the  mouth  where  irritable  con- 
ditions of  the  fauces  exist  is  a  decided  help.  The  most 
efficacious  remedy  is  a  solution  of  cocaine  painted  on  the 
pharj'nx  and  soft  palate.  In  most  cases,  however,  pa- 
tience and  a  little  manajuvring  will  result  in  a  satisfac- 
tory view  of  the  larynx.  If  the  tongue  is  short  and 
thick,  it  may  be  impossible  to  pull  it  far  enough  forward 
to  gain  room  enough  for  the  mirror,  in  which  case  we 
can  make  use  of  the  tongue  depressor  and  pull  forward 
the  base  of  the  tongue  sutficiently  to  allow  space  for  the 
mirror.  This  procedure  is  often  of  advantage  also  when 
the  epiglottis  bends  backward. 

The  image  seen  on  the  mirror  shows  the  posterior  part 
of  the  larynx  on  the  lower  part  of  the  mirror,  while  the 
base  of  the  tongue,  the  epiglottis,  and  the  anterior  part 


Fig.  3121.— Sliows  Manner  of  Holding  Tongue  and  Mirror. 

of  the  larynx  are  at  the  top  of  the  glass.  The  right  side 
of  the  larynx  is  on  the  side  of  the  mirror  opposite  the  ex- 
aminer's left  eye  and  the  left  side  is  opposite  the  exami- 
ner's right  eye,  just  as  in  the  ordinary  hand  glass. 

The  epiglottis  has  a  yellowish-red  color  and  varies  in 
shape  and  position,  sometimes  being  quite  erect  and  at 
other  times  quite  pendulous,  formingan  obstacle  to  a  view 
behind  it.  Various  hooks,  forceps,  and  probes  were 
formerly  used  to  lift  up  the  epiglottis,  but  they  usually 
make  matters  worse.  If  the  patient  is  asked  to  take  a 
quick,  deep  inspiration  and  say  the  vowel  short  e  (like  e 
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ill  met),  after  a  little  iiractice  the  epiglottis  is  generally 
raised  enough  to  jiermit  a  view  of  tlio  cords.  The  direc- 
tion, which  is  usually  given,  to  say  all!  in  expiration  is 
faulty  in  that  it  does  iiol  serve  to  lift  up  the  epiglottis. 

The  structures  in  the  lower  jiart  of  tlie  mirror  are  the 
aryepiglottic  folds  and  the  interarytenoid  space,  inipfir- 


Fig.  3123.— Shows  Inversion  of  the  Tarts  in  the  Lnryngoscopie  Image. 

tant  regions  on  account  of  their  being  the  usual  seat  of 
lesions  in  tuberculous  larjngitis.  These  folds  start  near 
tlie  median  line  and  extend  upward  and  outward  to  the 
sides  of  the  epiglottis.  Tlie  small  rounded  projections 
in  their  upper  surfaces  arc  the  cartilages  of  Wrisljerg  and 
Santorini.  The  vocal  cords  are  seen  as  white  bands 
wliich  extend  from  the  inner  angle  of  the  thyroid  carti- 
lage near  tlie  top  of  the  mirror  to  the  vocal  processes  of 
the  arytenoids.  In  phouationthe  cords  are  parallel,  their 
inner  edges  in  contact.  In  respiration  they  resemble  an 
inverted  letter  V.     Even  in  health  the  cords  are  not  al- 


FIG.  3123.— Reflected  Image  of  the  Larynx.    (Farlow.) 


ways  white,  but  are  often  reddisli,  so  tliat  a  diagnosis  of 
congestion  or  iiitliimmation  should  not  be  made  from  the 
mere  fact  that  the  cords  tire  not  white.  A  very  impor- 
tant point  in  reference  to  the  movements  of  the  cords  is 
not  merely  wliether  tliey  come  togetlier  in  phonatiou,  but 
also  whether  tliey  separate  equally  and  to  tlie  iiroper  ex- 


tent on  the  two  sides  in  respiration.  Failure  to  recognize 
thi.3  has  caused  many  cases  of  paralj'sis  of  the  recurrent 
nerve  to  be  overlooked. 

Occasionally  the  larynx  is  not  symmetrically  placed 
in  the  neck,  or  it  may  be  jiushed  to  one  side  bj'  an  ea- 
hirged  tliyroid  or  other  tumor,  in  whicli  case  tlic  chink 
between  the  vocal  cords  is  oblique  in  the  mirror  and  not 
antero-posterior  in  the  middle  line  of  the  neck.  At  the 
outer  edge  of  tlie  cords  are  the  ventricles,  wliich  usually 
are  not  very  evident,  Ijut  in  atrophic  conditions  and 
often  in  debilitateil  persons  are  seen  as  darkish  dej^res- 
sions  more  marked  near  the  anterior  ends  of  the  cords. 
Just  outside  the  ventricles  are  the  false  cords,  or  ventricu- 
lar bands,  which  are  red  folds  of  mucous  membrane  and 
muscular  tissue  and  not  white,  fibrous  cords.  In  very 
forcible  closure  of  the  glottis  and  in  some  pathological 
conditions,  these  bands  may  come  together  in  the  median 
line  in  phonatiou  and  hide  the  true  cords.  Between  the 
aryepiglottic  folds  and  the  sides  of  the  throat  are  the 
pyriform  sinuses,  through  the  floor  of  which  the  superior 
cornua  of  the  thyi'oid  cartilages  may  sometimes  be  seen 
as  whitish  lines.  Between  and  below  the  cords  are  seen 
the  rings  of  the  anterior  wall  of  the  trachea,  often  as 


Fig.  3134.— Kiliau's  Methoil  of  E.xamlning  the  Posterior  Wall  of  the 
Lar\'ux. 


many  as  five  or  six,  and,  in  very  favorable  cases,  a  view 
of  tiie  bifurcation  can  be  made  out  and  even  a  little  of 
the  left  bi'onehus. 

In  the  usual  method  of  examining  the  larynx,  as  de- 
scribed above,  the  patient's  head  is  tilted  backward  and 
the  throat  mirror  reflects  the  image  of  the  anterior  tra- 
cheal wall.  In  order  to  see  the  posterior  wall  and  the 
arytenoid  region  from  a  different  point  of  view,  we  make 
use  of  what  is  called  the  Kilian  method,  advocated  by 
Dr.  G.  Kilian,  of  Freilnirg.  The  jiatient  stands  and 
bends  iiis  head  forward,  the  chin  pressed  against  the 
chest.  The  examiner  kneels  in  front  of  him,  grasps  the 
tongue  and  presses  the  throat  mirror  directlv  upward 
against  the  soft  palate.  The  dark  chimney  with  its  lens 
should  be  removed  from  the  lamp.  In  favorable  eases,  a 
most  satisfactory  view  is  thus  obtained  of  the  inner  and 
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under  surface  of  tlie  arytenoids  and  especially  of  the  pos- 
terior wall  of  the  trachea,  possibly  way  down  to  the  bifur- 
cation. The  absence  of  the  tracheal  rings  makes  a  picture 
quite  unlike  the  usual  laryngeal  image  (Fig.  3124). 

In  iiatients  wearing  tracheotomy  tubes  a  small  mirror 
may  be  introduced  through  the  opening  of  the  tube,  and 
the  subglottic  region  and  the  under  surface  of  the  cords 
can  tlien  be  distinctly  seen. 

Transillumination  was  advocated  by  Voltolini,  but  at 
the  present  time  not  much  use  is  made  of  it.  In  a  dark- 
ened room  an  electric  lamp  enclosed  in  a  liollow  tube 
open  at  the  end  is  placed  against  the  neck  in  the  laryn- 
geal region.  The  throat  mirror  is  jdaced  against  the  soft 
palate  in  the  usual  way,  but  no  head  mirror  is  used,  the 
illumination  coming  through  the  skin,  larynx,  and  tissues 
of  the  throat  to  the  miiror  in  the  mouth.  It  was  e.v- 
pected  that  the  light  thus  traversing  the  laryngeal  struct- 
\n-es  would  bring  out  very  clearly  differences  in  density, 
thickenings,  neoplasms,  etc.,  and  prove  of  great  value  in 
deep-seated  affections,  but,  as  a  matter  of  fact,  it  plays 
no  important  part  in  laryngeal  diagnosis. 

Under  the  designation  of  autoscopy,  Kirstein  has  called 
attention  to  a  method  of  examining  the  larj'nx  directly 
without  the  use  of  the  throat  mirror.  He  uses  a  stiil 
tongue  depressor  bent  at  the  end  so  as  to  tit  into  the  fo.ssa 
in  front  of  the  epiglottis,  by  means  of  which  the  whole 
base  of  the  tongue  and  the  epiglottis  can  be  dragged  up- 
ward and  forward,  making  more  room  between  them  and 
the  pliarynx.  The  head  mirror  worn  over  the  eye  tlirows 
a  strong  light  down  through  the  space  thus  opened  up  in 
the  lower  pharynx,  and  in  suitable  cases  the  ar_ytcnoids 
and  the  posterior  part  of  the  larynx  can  be  seen  directly, 
and  in  exceptional  cases  even  the  anterior  part  has  been 
visible.  Kirstein 's  lirst  tongue  depressors  were  rather 
complicated,  l)ut  later  he  has  made  use  of  simpler  forms. 

Escat,  of  Toulouse,  has  devised  a  forked  tongue  de- 
pressor for  use  in  the  glosso-epiglottic  fossa  for  dragging 
the  tongue  forward  so  as  to  permit  a  view  behind  the  epi- 
glottis. It  is  at  times  possible  in  children  to  obtain  a 
fleeting  view  of  the  larynx  by  hooking  the  tongue  for- 
ward with  the  finger  passed  down  to  the  base  of  the 
tongue  and  then  imroducing  a  small  throat  mirror.  As 
the  base  of  the  tongue  is  a  sensitive  region,  chloroform 
has  been  used  as  an  aid  in  these  examinations.  Ether 
causes  such  an  acciunulation  of  mucus  iu  the  throat  that 
it  is  of  but  little  assistance,  unless  it  has  been  preceded 
by  the  administration  of  atropine. 

Tobold  describes  the  case  of  a  lady  who,  without  an}-- 
thing  in  her  mouth,  could  so  depress  the  base  of  lier 
tongue  that  he  was  able  to  see  her  larynx  veiw  clearly. 

The  .f-ray  has  been  used  principally  for  the  discovery 
and  location  of  foreign  bodies  in  the  larynx  and  has 
proved  of  great  value  in  manj-  instances. 

The  base  of  the  tongue,  the  epiglottis,  and  the  aryte- 
noids can  be  reached  by  the  linger,  and  a>dema,  infiltra- 
tion, and  neoplasms  can  sometimes  be  diagnosed  in  this 
way  when  it  is  not  possible  to  introduce  a  mirror. 

The  laryngeal  probe  serves  to  determine  the  mobility 
and  consistency  of  structures  and  to  test  the  sensibility 
of  the  lower  pharynx  and  larynx  and  the  condition  of  the 
superior  laryngeal  nerve.  .Ii'hn   11'.  Farloir. 

LARYNX,  DISEASES  OF:  LARYNGECTOMY.— Re- 
section OH  EXTIKIWTIOX  OF  THE  LaKYNX,  WITH  ArTI- 

FicuL  Substitutes. — The  historj-of  this  operation,  like 
that  of  numerous  other  so-called  modern  operations, 
shows  that  it  was  conceived  of  some  time  before  being 
p>it  into  actual  execution  ;  that  an  occasional  experiment 
served  to  demonstrate  gradually  the  possibilit}-  of  its  suc- 
cess; and  that,  finally,  a  careful  experimental  study  of  its 
technique  led  to  its' trial  upon  the  human  subject.  In 
1829  A^-lbers  made  some  experiments  upon  dogs  to  learn, 
if  possible,  the  exact  part  placed  b_v  the  larynx  in  the  act 
of  respiration.  He  opened  the  trachea  and  part  of  the 
thyroid,  and  in  two  dogs  removed  the  entire  larynx;  the 
first  of  these  two  died  of  hemorrhage,  the  second  lived 
nine  days  and  died  of  starvation.  Albers  seems  to  have 
drawn  no  special  inferences  as  to  the  feasibility  of  thus 


operating  uijon  man.  Von  Langeubeck,  in  1854,  made 
public  mention  of  the  fact  that  he  was  prepared  to  make 
trial  of  extirpation  upon  a  patient  in  his  clinic,  and  he 
even  gave  a  general  description  of  what  he  intended  to 
do,  but  the  patient  declined  operative  help.  Foulis 
states  that  in  1856Koberle  spoke  of  the  propriety  of  par- 
tial and  total  operations  of  this  nature;  and  that  iu  1866 
A¥atsou,  of  Edinburgh,  operated  upon  and  lost  a  patient. 
The  same  plau  seems  to  have  suggested  itself  to  Hueter, 
in  18T0,  who  saw  an  otherwise  healthy  patient  die  of  can- 
cer of  the  larynx.  His  idea  was  to  make  a  preliminary 
tracheotomy,  and  then,  after  extirpating  the  growth,  to 
sew  the  mucous  membrane  of  the  jiharyn.x  to  the  skin, 
in  order  to  make  a  permanent  fistula  for  purposes  of 
feeding. 

But  the  greatest  credit  sliould  be  ascribed  to  Czerny, 
now  of  Heidelberg,  who,  in  1870,  undertook  a  systematic 
investigation  of  the  subject.  He  was  tlie  first  complete- 
ly to  demonstrate  that  not  onlj'  was  it  possible  to  re- 
move the  entire  lar_vnx  from  dogs,  but  that  the  operation 
was  practicable  on  man;  and  he  even  laid  down  rules  for 
its  performance.  He,  moreover,  showed  that  w-hen  a 
T-shaped  tube  was  introduced  properly,  a  certain  capa- 
bility of  speech  might  be  expected.  Such  tidjes  he  con- 
structed for  some  of  his  dogs,  and  these  tubes  were  the 
rude  and  simple  precursors  of  the  elegant  models  of  to- 
day. 

Three  years  later,  Billroth  found  opportunity,  in  his 
Vienna  clinic,  to  make  the  first  attempt  upon  a  living  pa- 
tient. This  patient  had  already  undergone  a  larvngotomy 
for  cancer,  which  had  returned  in  four  weeks  and  in- 
volved all  the  interior  of  the  larynx.  The  operation  was 
a  brilliant  success,  and  the  patient  in  due  time  was  sup- 
plied with  an  artificial  sidjstitute  by  Gussenbauer,  who 
has  displayed  cous]iicuous  ingenuity  in  his  mechanical 
devices  for  this  purpose.  The  fact  that  the  patient  died 
a  year  later  from  cancer  of  the  cervical  glands  in  no 
wise  detracts  from  the  success  of  the  operation  as  such. 
The  practicability  of  this  extreme  measure  having  re- 
ceived this  brilliant  demonstration,  other  surgeons  were 
not  slow  to  resort  to  it;  and  Billroth  was  quickly  fol- 
lowed by  Heine,  Mass,  Schmidt,  Schonborn,  and  muner- 
ous  others. 

IxDicATioxs. — The  principal  indication  for  this  ex- 
tremel_v  radical  operation  is  obvioush'  the  presence  of  a 
malignant  tumor  which  cannot  be  thoroughly  removed 
by  other  methods,  or  which,  after  previous  milder  opera- 
tive attacks,  shows  a  disposition  to  return.  The  larynx, 
however,  has  been  removed  for  other  causes  besides  the 
presence  of  such  tumors ;  it  has  been  removed  on  account 
of  destruction  of  its  identity  from  cicatricial  stenosis,  for 
lupus,  and  for  intractable  perichondritis  followed  by  ne- 
crosis ;  and  one  may,  at  least,  imagine  a  case  of  primary 
tuberculosis  of  the  larj-nx  in  which,  if  the  diagnosis  could 
be  made  carlj'  enough,  resection  would  be  justifiable. 
Indeed,  iu  one  case  a  tuberculous  larynx  was  removed, 
having  been  considered  to  be  cancerous ;  the  patient  recov- 
ered from  the  operation  to  die  months  later  of  phthisis. 

Of  course  those  general  piinciples  which  obtain  con- 
cerning the  earliest  possible  removal  of  malignant  growths 
elsewhere  apply  with  equal  force  here,  and  the  rule 
should  always  be,  "the  earlier  the  better."  Extreme  ex- 
haustion would,  iu  all  cases,  be  a  contraindication;  so 
wouldbe  the  hemorrhagic  diathesis  and  the  dissemination 
of  the  growth  beyond  the  laryngeal  confines,  although  in 
several  cases  more  than  the  larynx  has  been  removed. 
Thus  Langeubeck.  in  one  case,  did  not  hesitate  to  re- 
move along  with  it  a  number  of  enlarged  submaxillary 
glands,  the  hyoid  bone,  and  base  of  the  tongue,  along 
with  a  part  of  the  pharynx  and  of  the  (esophagus;  he 
was  compelled  to  tie  both  external  carotids,  as  well  as 
both  Unguals,  external  maxillaries,  and  superior  thyroids. 
The  patient  made  an  excellent  recovery,  but  died  some 
months  later  from  a  return  of  the  disease. 

Indeed,  one  may  say  that  the  proportionate  gravity  of 
this  always  grave  operation  depends  in  larcest  measure 
upon  the  general  condition  of  the  patient.  Nevertheless, 
its  results  have  been  so  conspicuously  successful  in  other- 
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■wise  absolutc;.y  hopeless  cases,  that  one  need  never  hesi- 
tate to  advise  "it  when  the  general  couditiou  outside  of 
the  larviix  is  favorable. 

The"  OrEK.\TioN.— The  larynx  may  be  removed  in 
■whole  or  in  part ;  in  other  words,  the  resection  may  be 
comiilete  or  partial.  ^Xe  shall  give  in  this  place  rather 
a  general  idea  of  the  former,  feeling  that  any  one  coutem- 
pktiug  its  actual  perfoi^mance  would  desire  to  refer  to  the 
special  literature  of  the  subject. 

It  has  happened  in  many  cases  that  the  exigencies  of 
the  condition  present  ha"ve  called  for  a  tracheotomy, 
vv-hich  has  thus  been  made  a  preliminary  to  the  more 
radical  extirpation.  Tlius  the  question  has  been  raised 
■whether  preliminary  tracheotomy  is  not  ahvays  advis- 
able. Of  course,  if  it  have  been  alreaily  made,  tlie  ques- 
tion is  at  once  settled,  but  when  the  matter  can  be  taken 
under  advisement  the  writer  woidd  be  adverse  to  it,  and 
on  these  grounds:  -n-hen  undertaken  a  few  days  pre- 
vioush-,  it  leaves  a  certain  amount  of  disturbance  and 
adhesi've  intiammatiou,  which  may  complicate  subse- 
quent dissection;  wlicreas,  if  left  t'ill  the  extirpation,  it 
can  just  as  well  be  merged  into  and  become  a  part  of  the 
latter.  The  surgeou  must,  however,  be  prepared  to  per- 
form it  instautl_y  in  ease  of  impending  sutfocation. 

The  prelimiu"ar\-  skin  incision  should  be  a  long  one, 
down  even  to  the  "sternum.  By  making  this  long  incision 
one  may  be  spared  the  necessity  for  niakiug  others  at  right 
angles;"  it  is  also  in  the  line  of  safety,  and  healing  takes 
place  much  more  satisfactorily.  From  the  level  of  the 
hyoid  bone  to  a  point  Iielow  the  larynx  this  incision 
should  be  deepened,  until  the  entire  respiratorj'  tract  is 
exposed,  and  the  deep  fascia  covering  the  same  divided. 
Now  the  cutting  edge  should  lie  replaced  by  the  handle 
of  the  scalpel,  or,  better  still,  by  a  reasonably  sharp  peri- 
osteum elevator,  by  means  of  which  all  the  lateral  attach- 
ments of  the  laryngeal  muscles  are  separated.  Any  small 
spouting  vessel  must  be  caught  in  the  liaMuostatic  for- 
ceps; anyone  of  sufficient  size  to  call  for  it  must  be 
ligated  twice  and  divided  between  the  ligatures.  The 
isthmus  of  the  thyroid  must  also  be  treated  in  this  way. 
By  this  process  the  larynx  is  freed  anteriorly  aud  later- 
ally. To  free  it  and  the  ujiper  rings  of  the  trachea,  if 
any  are  to  be  removed,  frohi  the  a'sophagus,  is  perhaps 
the  most  difficult  part  of  the  operation.  This  must  be 
done  with  extreme  care.  It  must  be  remembered  that 
the  anterior  wall  of  the  a?sophagus  commences  at  the 
level  of  the  cricoid  cartilage. 

After  the  larynx  has  thus  been  loosened  from  all  lateral 
and  posterior  attacliments,  the  thyro-hvoid  membrane 
exposed,  and  the  hemorrhage  all  checked,  the  operator  is 
ready  to  begin  its  removal.  There  has  been  considerable 
discussion  as  to  whether  it  is  better  to  do  this  from  above 


FIG.  3125.— Trendelenburg's  Cannula.    Easily  supplanted  by  the  rubber  tube  and 
glass  funnel  above  described. 


or  from  below.  The  writer's  preference,  based  upon  his 
own  exix'riencc,  is  for  the  latter.  It  is  perhajjs  a  little 
the  more  aljrupt,  but  it  provides  for  the  in-oper  care  of 
the  trachea  id  once,  and  the  operator  may  jiroceed  to 
comjilete  his  work  with  k'ss  liaste.  The  height  at  which 
division  shall  be  made  being  first  decided  on,  whether 


just  below  the  cricoid,  or  between  some  of  the  upper 
tracheal  rings,  as  circumstances  may  dictate,  the  section 
is  quickly  made.  The  portion  above  being  already 
loose,  ma}'  be  quickly  lifted  out  of  the  way,  and  a  tra- 
cheal cannula,  arranged  to  suit  the  operator,  may  be 
rapidly  inserted  ;  throtigh  this,  for  the  rest  of  the  opera- 
tion, the  anajsthetic  is  administered.  A  rubber  tube 
large  enough  to  tit  into  it  ma_y  be  inserted;  the  outer 
end  of  the  tube  may  then  be  slipped  over  a  small  funnel 
containing  gauze  upon  which  the  chloroform  is  thereafter 
dropped.  Everything  having  been  so  cared  for  as  to  pre- 
vent entrance  of  blood  into  the  trachea,  complete  removal 
is  now  effected.  The  matter  of  removal  of  the  epiglottis, 
if  not  already  settled  upon,  must  now  be  quickly  decided. 
If  diseased,  it  must  of  course  be  removed ;  but  when  it  is 
health}-  one  ma}'  easily  waver  in  opinion.  Here  again 
the  writer  ailvises  its  removal,  since  in  actual  experience 
he  has  had  cause  to  regret  having  left  it.  It  has  in  many 
instances  been  found  a  detriment  rather  thau  an  ad- 
vantage. The  thyro-hyoid  membrane  and  also  the  folds 
connecting  the  epiglottis  with  parts  above,  as  well  as 
any  remaining  connections,  should  now  be  divided,  and 
the  diseased  mass  lifted  out. 

After  this  the  stirrounding  tissues  .should  be  subjected 
to  a  careful  examination,  and  if  any  are  found  to  be  dis- 
eased they  should  be  extirpated.  Thus,  a  part  of  the 
hyoid  bone,  base  of  the  tongue,  lateral  pharyngeal  wall, 
Q"Sophagus,  or  thyroid,  or  some  of  the  cervical  or  other 
lymph  nodes,  may,  if  clearly  diseased  or  even  if  simply 
enlarged,  be  conveniently  dissected  out  without  much 
difficult}'.  Despite  all  this  cutting  the  hemorrhage  is  not 
likely  to  be  severe,  aud  so  long  as  blood  is  kept  out  of 
the  trachea  no  great  difficulty  is  met  with. 

After  the  comjjletion  of  the  excision  a  formidably  large 
wound  is  left,  whose  most  conspicuous  features  are  the 
large  pharyngeal  opening,  the  upper  gaping  end  of  the 
esophagus,  and  the  divided  trachea.  It  is  necessary  first 
to  prevent  the  trachea  from  retracting,  as  it  naturally 
tends  to  do,  by  suturing  it  to  the  margins  of  the  wound; 
three  silk  or  silkworm-gut  sutures  suffice  for  this.  The 
upper  end  of  the  a>sophagus  is  then  brought  up  to  the 
hyoid  bone  aud  held  there  by  silk  sutures,  if  possil)le. 
It  is  now  rarely  the  practice  to  retain  the  trachea  tube; 
the  trachea  being  united  to  the  skin  as  described  above, 
access  to  it  from  the  pharynx  is  shut  oil  by  the  attach- 
ment of  the  (esophageal  margin  to  the  body  of  the 
hyoid.  In  this  way  leakage  into  it  from  above  is  pie- 
vented.  The  large  woimd  is  now  clo.sed  with  sutures 
and  suitably  drained,  and  dressings  are  applied  above 
and  below  the  tracheal  opening. 

After-Caue. — The  requisite  after-care   is   much  the 
same,  so  far  as  surroundings  arc  concerned,  as  in  a  case 
of  tracheotomy.     The  air  of  the  room  .should 
be  kept  moist,  and  at  a  temperature  not  much 
below  80'  F. 

The  patient  is  placed  in  the  Trendelenburg 
position,  as  after  intubation,  the  foot  of  the 
bed  lieing  raised  to  a  height  of  from  eighteen  to 
twenty-four  inches.  In  this  position  he  may  be 
fed  after  from  twenty-four  to  thirty-six  hours. 
At  the  expiration  of  from  seventy-two  to  ninety 
hours  his  feet  may  be  lowered  aud  his  head 
raised,  and  by  the  fourth  day  he  may  sit  up. 
Until  he  can  swallow  food  without  much  diffi- 
culty he  may  be  fed  by  the  rectum. 

With  a  wound  thus  closed  the  use  of  an  arti- 
ficial larynx  is  not  contemplated  and  the  tra- 
cheal opening  remains.  Experience  lias  shown 
that  patients  learn  to  retain  air  enough  within 
the  oropharynx  and  parts  below  to  whisper 
plainly  or  even  to  speak  in  an  ordinary  tone 
of  voice.  If  desired  later,  the  anterior  wall  of 
the  hyo-a'sophageal  opening  may  lie  perforated  to  per- 
mit the  introduction  of  some  form  of  artificial  larynx. 

The  Artipici.\i.  Larynx. — This  most  ingenious  instru- 
ment owes  its  |n-e.sent  perfection  more  to  the  genius  of 
Gusseubaner,  of  Vienna,  than  to  any  other  individual, 
though  it  has  been  variously  modified  or  adapted  to  spe- 
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cial  cases  by  different  surgeons.  The  model  of  the  Gus- 
senbautr  aiiparatus,  as  the  writer  liad  it  from  him  in 
1882,  is  shown  below  in  Fig.  1326. 

It  consists  of  a  traclieal  tube  of  large  size  (.4)  with  lob- 
ster-tailed rings  at  its  lower  end  permitting  a  slight 
motion,  corresponding  to  the  natural  tie-\ibilit_v  of  the 
trachea.  Through  its  front  plate,  and  through  an  open- 
ing on  itsuppercurvature,  passes  a  second  or  pharyngeal 
tube  (B),  also  made  flexible  (or  not,  according  to  the 
case),  with  an  opening  on  its  lower  curved  surface  so 
placed  that  a  stream  of  air  may  plaj-  freely 
through  both  tubes,  even  though  the  exter- 
nal outlet  be  closed.  The  upper  end  of  the  /  i''ii§ 
pharyngeal  tube  lodges  behind  and  below 
the  epiglottis,  if  this  have  been  left  in  siti 


TTr,.  3126.— Gussenbauer's  Artiflrial  Laryn.t. 

or  behind  and  below  the  base  of  the  tongue,  as  the  case 
may  be.  Around  it  the  oesophagus  granulates  and  closes, 
so  that  after  the  healing  process  is  complete  the  only 
passage  from  the  pharynx  into  the  larynx  is  by  way  of  the 
metal  tube.  In  order  that  fluids  and  solids  may  not  jiass 
through  this,  an  obturator  {€')  is  provided. 'which  is 
passed  through  the  external  opening  and  up  throtigh  the 
tube,  so  that  its  rounded  upper  end  plugs  the  upper  end 
of  the  pharyngeal  opening,  thus  preventing  passage  of 
anything  into  the  trachea.  But  since  this  would  also 
shut  off  air.  the  obturator  is  attached  below,  not  to  a 
solid  plug,  but  to  a  ring,  as  seen,  which  fits  acctirately 
into  the  external  opening  of  the  instrument,  and  through 
it  the  patient  breathes  so  long  as  this  plug  is  worn. 
Except  at  meal-times  tiie  simple  stopjjer  (E)  is  worn,  so 
that  the  patient  breathes  through  the  nose  and  mouth. 
After  a  time.  Ijy  an  instinctive  education  of  the  phar3'n- 
geal  and  buccal  muscles,  the  upper  end  of  the  tube  is 
protected  during  the  process  of  deglutition,  and  patients 
wearing  these  instruments  learn  to  swallow  readily  with- 
out the  assistance  of  the  obturator. 

The  feature  of  greatest  interest  about  this  apparatus  is 
the  vocal  part,  "it  will  be  remembered  that  the  vocal 
cords  have  nothing  to  do  with  articulation,  which  is  all 
performed  above  the  larynx :  they  furnish  only  tone  or 
sound.  Possibility  of  articulation,  then,  not  being  inter- 
fered with,  we  have  only  to  And  a  substitute  for  the  vi- 
brating cords.  In  the  simple  mechanism  shown  at  D  we 
have  such  a  substitute— namely,  a  metallic  reed,  like  a 
melodeon  reed,  playing  freely  in  a  movaljle  slotted  bar, 
and  fitted  inside  of  a  shipper.  This  movable  bar  carry- 
ing the  reed  has  an  external  lever,  by  means  of  which  the 
wearer  is  enabled,  with  a  touch  of  his  flnger,  to  throw  it 
into  or  out  of  the  air  current,  and  tlius.^s  it  were,  vol- 
untarily to  open  or  close  his  glottis.  Placing  this  part 
of  the  instrument  in  »it'i.  and  throwing  the  reed  into  the 
air  current,  the  metal  strip  vibrates  as  it  does  in  the  Jew's 


harp,  and  the  sound  thus  produced  is  converted,  by  the 
articulating  parts  above,  into  something  more  than  a 
whisper — into  distinct  speech.  To  be  sure,  the  voice  is 
now  a  monotone,  but  it  is  nevertheless  a  true  spoken 
voice. 

Various  modifications  of  this  apparatus  have  been 
devised  by  different  surgeons  to  meet  the  indications  iu 
individual  cases. 

Patients  display  very  different  degrees  of  toleration  of 
these  instruments.  Soiue  find  them  excessiveh-  incon- 
venient, others  cannot  use  the  reed,  and  still  others  wear 
them  continually  without  much  discomfort.  A  patient  of 
Gussenbauer's,  who  was  known  to  the  writer,  wore  his 
apparatus  withoiU.  apparent  incoveuience;  he  was  almost 
continually  in  the  saddle  as  a  riding-master,  and  still 
ke]5t  up  his  reputation  as  the  best  rider  in  Bohemia. 

Results, — The  moditied  operation,  as  here  described, 
affords,  considering  its  severity,  a  usually  satisfactory 
relief  in  otherwise  desperate  and  fatal  cases.  Recovery 
ma_v  be  expected  in  about  two  out  of  five  cases,  or  even 
iu  a  larger  proportion  if  the  operation  is  done  early. 
Speech  iu  some  form  is  retained,  and  thus  a  great  theo- 
retical objection  is  removed.  But,  as  in  operations  for 
cancer  elsewhere,  we  get  our  best  results  here  iu  cases 
which  have  not  progressed  too  far. 

Parti.\l  or  Ukii.atee-vl  L.akyngectomy. — ^Inasmucli 
as  laryngeal  cancers  are  more  often  confined  to  one  side, 
at  least  at  first,  it  may  bo  possibly  indicated  to  remove 
the  affected  half.  Thus,  of  one  hundred  and  nineteen 
cases  of  cancer  of  the  larynx,  including  the  epiglottis, 


Fig.  3127.— Gussenbauer's  Artificial  Larynx  in  Position. 

there  were  sixty-nine  iu  which  the  disease  was  unilateral. 
That  partial  resecticm  is  feasible,  some  of  the  earlier  cases 
have  abundantly  proved.  Thus,  iu  Billroth's  tliird  case 
he  removed  only  a  lateral  half,  and  still  the  patient  was 
thereafter  able  to  phonate  without  mechanical  aid. 
Ilahn  has  advised,  as  the  method  of  operating  in  such 
cases,  that  by  an  angular  incisii.m  the  larynx  be  first  ex- 
posed, and  then  split  open  for  examination.    If  only  one- 
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luilf  be  involved,  then  it  alone  may  be  removed;  if, 
liowevcr,  the  disease  have  advanced  beyond  the  median 
limit,  then  the  complete  operation  may  still  be  made.  lu 
other  words,  he  recommends  an  exploratory  laryngotomy, 
to  be  followed  by  whatever  may  be  indicated.  After 
the  operation  a  cannula  is  introduced  and  packed  in  the 
manner  above  described.  It  only  half  the  organ  have 
been  removed,  the  patient  will  probably  be  able  to  make 
himself  ea.sily  understood  without  artiticial  aid. 

This  partial  operation  has  been  successful  in  about 
three-fifths  of  the  total  nmnber  of  cases  in  which  it  has 
been  practised.  Its  mechanical  difficulties  are  even 
greater  than  those  of  complete  laryngectomy,  while  there 
is  the  added  danger  of  incomplete  removal. 

RosihH  Park. 


LARYNX,    DISEASES 

Ti'iti:l((_'itoiii!i. 


OF:    LARYNGOTOMY.     See 


LARYNX,  DISEASES  OF:    LEPROSY.— Historical. 

— In  the  Ayiu-Veda,  one  of  the  most  aiu'ient  of  medical 
writings,  suppression  of  the  voice  is  given  among  the 
signs  of  leprosy,'  and  Hans  von  Gersdorff  •  states  that  in 
the  Middle  Ages  a  hoarse  voice  and  shortness  of  breath 
were  regarded  as  characteristic  of  the  disease.  At  the 
commeneement  of  the  present  century  Martins  ^  speaks  of 
ulceration  of  the  palate  (velum)  and  al.so  of  the  trachea 
which  occasions  great  difficulty  of  resjiiration,  as  a  symp- 
tom of  the  tauric  lepra,  which  occurred  in  tlie  Crimean 
w  ar,  and  which  was  supposed  to  have  been  imported  by 
the  Russian  troops  engaged  in  tlie  war  with  Persia. 
Among  other  subsequent  writers,  Struve  ^  also  alludes  to 
altcraticm  of  the  voice  and  difficult  breathing ;  but  noth- 
ing was  known  of  the  larj'ngosco]iic  appearances  of  the 
-affection  until  their  study  during  life  was  made  possible 
by  the  introduction  of  the  laryngeal  mirror. 

In  recent  times  the  disease,  as  it  affects  the  larynx,  has 
been  described  by  Danielson  and  Boeck,*  Hillairet,* 
Wolff,'  Gibb,»  TGbold,'  Schrotter,'  Virchow,'"  Hcbra 
and  Kaposi,"  Elsberg.'- Thoma,"  Eppinger,'^  M.  Mac- 
kenzie," Macckern,'''  Basini,"  Thin,'*  Virchow,"  Plum- 
•ert,-"  Rake,-'  Kaposi,'-  and  others. 

Lejjra  of  the  larynx  is  generally  secondary  to,  or  aji- 
pears  coincidently  with,  pronounced  lesions  of  the 
pharynx  or  nose,  and  as  a  complication  of  a  more  or  less 
advanced  stage  of  the  cutaneous  affection.  It  may, 
however,  occur  without  involvement  of  the  skin,  as  in 
Elsberg's  first  case. 

The  anatomical  appearances  vaiy  from  uniform  thick- 
•euing  and  redness  to  extreme  tubercular  induration  and 
proliferation,  which  may  reach  the  cartilages  and  even 
the  struetiu-es  of  the  external  neck  (Virchow).  The 
laryngeal  disease  develops  as  a  diffuse  h.ypera?mia  and 
swelling  of  the  nmcous  membrane,  or  the  process  may  be 
limited  to  individual  parts,  as,  for  example,  the  epiglot- 
tis. At  isolated  spots  of  the  hyperajmic  laryngeal  mem- 
brane there  develop  subsequently  hard,  "nodular,  ex- 
tremely vascular  excrescences  or  tubercles,  which  are  the 
anatomical  analogues  of  the  tubercles  on  the  skin  and 
other  mucous  membranes.  In  their  incipiency  these  re- 
semble, according  to  Virchow,  the  mucous  patches  of 
syphilis.  The  epithelium  covering  the  tubercles  which 
stud  the  mucous  membrane,  as  \l  siirinkled  there,  is 
tin-own  off  and  granulating  ulcers  are  formed,  which 
finally  cicatrize  with  the  production  of  considerable  de- 
formity. Extreme  destruction  with  necrosis  of  the  car- 
tilages is  thus  sometimes  brought  about,  and  the  larynx 
is  occasionally  so  constricted  \y  cicatricial  tissue  as  to 
threaten  danger  from  suffocation. 

The  tubercles  vary  in  size  from  a  pinhead  or  millet 
seed  to  a  small  jiea  (AVolff).  Their  number  varies  con- 
sideralily;  sometimes  only  a  few  are  found  scattered 
here  and  there  over  the  membrane,  while  in  other  cases 
they  are  so  closely  aggregated  as  to  resemble  a  diffuse 
infiltration,  which  gives  to  the  parts  affected  a  pallid, 
grayish  appearance  (Hillairel). 

Tlic  cicatrices  which  result  from  the  healing  of  the 
laryngeal  ulcer  of  leprosy  resemble  in  physical  charac- 
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tcrs  the  stratiform  scars  of  syphilis.  The  tubercular  nod- 
ules, when  examined  under  the  microscope,  are  seen  to 
be  identical  in  structure  with  those  found  on  the  skin, 
consisting  of  a  granulation  tissue  characterized  by  the 
presence  of  the  granular  lei)ra  cell  and  bacillus,  which 
shows  a  remarkable  tendency  to  remain  as  such,  and 
which  ultimately  becomes  converted  into  a  dense  cicatri- 
cial mass.  In  rare  instances  papillomatous  excrescences 
are  observed  similar  to  tho.se  which  result  from  syphilitic 
ulceration. 

The  leprous  process  develops  slowly  in  the  larynx, 
and  years  may  elapse  before  ulcei'ation  takes  place.  The 
natural  tendency  is,  however,  to  ulceration  and  scar  for- 
mation. 

Symptoms. — The  symptoms  are  those  of  ordinary 
chronic  catarrh.  The  voice  is  generally  hoarse,  and  in 
the  subsequent  stages  of  the  disease  the  respiration 
becomes  embarrassed.  Secretion  is  notably  increased, 
sometimes  bloody,  and,  according  to  Lainblin,--'  the 
breath  is  exceedingly  fetid,  and  the  thyroid  is  tender  on 
liressure.  In  the  anaesthetic  form  of  the  skin  affection 
the  normal  sensibility  of  the  larynx  is  correspondingly 
diminished. 

Complications. — The  most  dangerous  complication, 
according  to  those  who  have  resided  among  the  victims 
of  this  disease,  is  acute  a>dema.  In  other  cases  the  lep- 
rous infiltration  leads  to  disturbances  of  the  motor  appa- 
ratus of  the  cords,  and,  together  with  the  development  of 
fibrous  tissue,  to  stenosis  of  the  larynx  and  trachea. 

Di.AGNosis. — Although  the  anatomical  diagnosis  be- 
tween this  disease  and  syphilis  or  lupus  may  be  difficult, 
from  the  gross  appearances  alone,  its  clinical  recognition 
is  always  possible  from  the  peculiar  apijearance  of  the 
larynx,  the  slow  development  of  the  atlection,  and  the 
lesions  of  the  external  surface. 

Prognosis. — It  is  sufficient  to  state  that,  as  laryngeal 
lepra  is  the  local  expression  of  an  incurable  general  dis- 
ease, the  prognosis  is  necessarily  bad. 

Tre.\t.\ient. — The  treatment,  therefore,  is  palliative, 
and  must  be  guided  by  the  general  principles  involved 
in  the  care  of  chronic  laryngitis,  Elsberg  speaks  favor- 
ably of  the  topical  use  of  an  ethereal  solution  of  iodo- 
form, and  calls  attention  to  gurjun  oil  (balsam,  diptero- 
earpi)  as  a  valuable  local,  as  well  as  general,  remedial 
agent.  Should  oedema  occur,  the  parts  must  be  scarified, 
and  in  stricture  of  the  tube,  life  may  be  prolonged  by 
tracheotomy.  John  ISloland  Mackenzie. 

1  Tom.  i.  Nidiinast  'h'ana,  id  est  Pathologia,  cap.  v.,  p.  181  (Hessler's 
transtiiiioii,  F,iiaTi<ren,  1S44). 

2  cilnl  iiv  \'irrliow:  Die  l(ranlvhaften  Geschwulste,  ii.,  S.  .')19. 
^  De  It'iuji  taiirira.  spei-inicn  niHflicn-practiruiii.  Lipsiie,  1.SU6. 

■■  fclit-r  .III-  aiisNiiizariiLTi-  Kiaiikhcit  Hcilsti-ins.  luai.  See  also  ex- 
tract ill  tin-  i-ldinb.  .>f('il.  jiiHl  suiy.  .loiini..  \r)!.  xviii.,  p.  92.  See  also 
the  work  of  Ludwig  Hiiufllt-ld;  Die  KadesyKe  Oder  seandinavische 
Svphiliod,  Leipzig,  1828. 

"  Tralte  de  la  Spedalskhed,  p.  121,  Paris,  1848 ;  and  Atlas,  PI.  i.,  T. 
and  xi. 

"  Mi?m.  de  la  Soc.  de  Bioloffie,  1862  (cited  by  Virchow). 

'  Vircliow's  Arcliiv,  Bd.  xxvi.,  1863,  S.  44. 

0  Dis.  of  the  Throat,  etc.,  p.  272,  London.  1864. 

9  Schriitter's  Lai'yng.  Mittheilungen,  I8Tl-r3,  Bd.  ii.,  S.  81  (cited  by 
Ziemsscn;. 

■»nii'  kraiikhaflpii  (ieschwulste,  Bd.  ii..  S.  519. 

1'  Viivlinu  's  ^|«■l■.  Path.  u.  Ther..  Bd.  iii.,  Abth.  ii..  S.  402. 

'2  Ni-u  Vnik  Mfil.  l!.-c..rd,  Januarv  4th  and  August  2d,  1879. 

>=  Vuvh..\\  's  Aivhlv.  1873,  Bd.  Ivii.',  S.  44.5. 

'<  Path.  Anal,  drr  Lar\  u.\  u.  dcr  Tl-acliea.  p.  Itjl.  Berlin,  1880. 

"  Ills,  of  Ttn.iat  and  N<.se.  London.  1880,  vol.  C  p.  41X1. 

'•  l.ond.ai  Lan.-,t.  issl,  vol.  ii..  p.  129. 

"  BollciiiK.  drir  .,rivrhi(.,  di'lla  frola.  etc.,  1884,  No.  6  (Int.  Central- 
blatt  fiir  l.aiviiL'..|..Lni'.  .-tc.  .\...  H.  18,8.5). 

"  Britisli  Medical  .loiiinal.  July  19th,  1884. 

'»  Berlin,  klin.  Wc.ehensi-lirift.  188.5.  No.  12,  S.  189. 

2»  Wiener  iiietl.  Zeiti,'..  18,-4.  Nos.  34  to  37. 

2'  Trans.  Path.  See..  London.  18,8,5.  vol.  xxlil. 

=2  Wiener  med.  Woehenselirift,  1885,  Nos.  47  to  49. 

'''  Etude  sur  la  leine  mlM-nnleuse,  etc..  Paris,  1871 ;  Cohen ;  Dis.  of 
the  Throat,  etc.,  p.  .511,  Issii. 

LARYNX.  DISEASES  OF:  LUPUS.-Lupus  of  the 
larynx  is  a  form  of  tuberculosis.  It  is  nearly  always 
consecutive  on  lupus  in  other  parts  of  tlie  body,  espe- 
cially in  the  nose,  in  the  phaiynx,  or  on  the  skin  of  the 
face.  Primary  lupus  involving  the  lai'ynx  and  no  other 
portions  of  the  bodj-  has  been  observeil  by  John  N.  ^lac- 
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keuzie  "  in  two  rases,  bj'  Lefferts*  iu  four,  by  JouaUiau 
Wright  in  one,  and  by  Rice  in  three.  The  epiglottis 
seems  to  be  the  seat  of  eleetion. 

Our  positive  knowledge  of  laryngeal  lupus  dates  from 
the  laryngoscopie  studies  of  Tiirck. '  The  occurrence  of 
the  disease  in  the  larynx  has  also  been  observed  and  de- 
scribed by  Yirchow,'-  Tobold,'  Ziemssen,-*  Grossman,' 
Thoma.'  Stilling,'  LefEerts,*  Beringier,'  Eppinger,'" 
Morell  JIackenzie,"  Knight,'-  Asch,''  Breda,'^  Chiari," 
Bowen,'=  Chiari  and  Riehl,'''  Hunter  Mackenzie,"  Van 
Santvoord,'*  and  others. 

Etiology. — Very  little  is  known  as  to  the  etiology  of 
this  disease.  It  has  been  observetl  more  frequently  iu 
those  who  are  the  offspring  of  tuberculous  parents  or 
who  have  brothers  and  sisters  suffering  from  the  ordinary 
forms  of  tuberculosis.  The  slight  tendency  that  this  dis- 
ease has  to  spread  and  affect  other  regions  of  the  body  is 
accounted  for  in  one  of  two  ways:  either  that  the  type 
of  tubercle  bacillus  producing  lupus  is  less  virulent  than 
that  found  in  tlie  ordinary  forms  of  tuberculosis,  or  else 
that  the  patient  is  possessed,  by  inheritance  or  otherwise, 
of  a  certain  power  of  resistance  or  partial  immunity  to 
the  action  of  the  tubercle  bacilli,  the  result  being  the 
peculiar  pathological  chiinges  found  in  lupus. 

Pathology. — The  portions  of  the  larynx  involved  by 
lupus  are  usually  but  slightly  reddened  and  present  a 
nodular  appearance  with  frequently  an  admixture  of  ci- 
catricial tissue.  The  nodules  are  very  slow  in  formation 
and  consist  of  numerotis,  fairly  well-organized,  round- 
ed! infiltrations  with  the  formation  of  a  few  giant  cells 
in  this  new  tissue.  The  giant  cells,  when  stained  by 
Gram's  method,  do  not  always  show  the  presence  of  tu- 
bercle bacilli,  a  fact  wliich  may  be  accounted  for  by  the 
sparsity  of  the  micro-organisms.  I'lcers  ma}-  be  found 
over  the  site  of  the  nodule,  and  it  is  not  uncommon  to 
find  new  nodule-formation  upon  the  periphery  of  the  in- 
vading inflammatory  process,  while  ulceration  is  .going 
on  just  within  this  border,  with  complete  cicatrization 
somewhere  near  the  centre  of  the  alTected  area.  The 
laryngeal  surface  of  the  epiglottis  is  the  point  where  the 
pathological  changes  are  most  frequently  observed,  al- 
though the  vocal  cords  and  venti-ieular  bands  have  been 
seen  to  be  imiilicated  in  the  process.  The  epiglottis  is 
often  markedly  deformed,  and,  when  the  interior  of  the 
larynx  is  involved,  considerable  stenosis  may  result  from 
ulceration  and  cicatrization. 

Symptoms. — The  symptoms  of  lupus  of  the  larynx  are 
not  very  mai'ked.  There  is  ordinarily  ver}-  little  pain, 
but  usually  a  feeling  of  constriction  in  the  throat  and 
slight  difficulty  in  swallowing  due  to  the  deformed  epi- 
glottis. "When  the  interior  of  the  larynx  is  involved,  the 
changes  in  the  voii-e  and,  later,  the  dj-spncea  may  cause  the 
patient  to  seek  relief  at  the  hands  of  the  physician. 

Prognosis. — This  disease  is  an  exceedingly  chronic  one 
and  especially  liable  to  relapses.  It  may  have  existed 
for  months  before  the  patient  has  been  led  to  seek  relief, 
and  even  after  a  quiescence  of  several  years  it  has  been 
known  to  break  out  again.  Steno.sis  of  the  larynx  may 
occur,  demanding  relief  by  tracheotomy  to  save  the  pa- 
tient from  asph^'xiatiou.  There  is  also  danger  that  in 
the  process  of  ulceration  some  of  the  bacteria  may  be 
carried  into  the  lung,  causing  pulmonary  tuberculosis,  or 
into  the  circvdation,  causing  the  disease  to  manifest  itself 
in  other  parts  of  the  body. 

DiFFEREXTi.vL  DIAGNOSIS. — Lupus  may  be  mistaken 
for  e]jithelioma,  syphilis,  or  the  ordinary  forms  of  tuber- 
culosis. In  the  article,  Litrynx,  Diseaiiisof :  Tti/jcrci/losis, 
there  will  be  found  a  table  indicating  the  differential  diag- 
nosis between  tuberculosis,  syphilis,  and  lupus,  and  to 
this  the  reader  is  referred.  The  differentiation  from  epi- 
thelioma is  not  so  easily  made.  Lupus  is  common  in  early 
life,  while  epithelioma  rarely  occurs  before  the  thirty- 
fifth  year.  Epithelioma  is  accompanied  by  considerable 
pain:  lupus  by  little  pain.  Eiiithelioma  grows  ra|iidly: 
lupus  is  of  slow  development.  Removal  of  a  small  piece 
of  the  growth  and  microscpoical  examination  will  confirm 
the  diagnosis. 

TKBATMENT.^Each  casc  must  be  treated  in  the  way 


that  experience  shows  to  bring  the  best  results  in  that 
case.  In  some,  the  use  of  simple  cleansing  spraj's,  such 
as  a  solution  of  sodium  bicarbonate,  five  grains  to  the 
ounce,  followed  bj-  an  application  of  a  ten-per-cent.  sil- 
ver-nitrate solution  to  the  ulcerated  area,  will  give  good 
results.  In  other  cases  the  disease  seems  to  be  stimulated 
to  greater  pathological  activity  by  this  treatment,  and  iu 
these  the  use  of  the  sharp  curette  or  the  application  of 
the  galvano-cauteiy  to  the  nodules  and  ulcers  is  the  better 
treatment.  In  recent  years  a  number  of  good  reports 
liave  been  recorded  from  the  use  of  tuberculin  in  the 
treatment  of  lupus.  If  this  method  is  adopted  it  is 
wise  to  begin  with  a  dose  of  1  to  2  mgm.,  to  be  repeated 
once  every  four  days,  unless  the  reaction  is  exceedingly 
marked,  in  which  case  the  hyperoemia  and  swelling  should 
be  allowed  to  subside  before  the  injection  is  repeated. 
The  dose  may  be  increased  as  the  patient  becomes  tolerant, 
until  one  of  10  mgm.  is  reached.  In  the  case  of  laryngeal 
stenosis  resulting  from  cicatrization,  tracheotomy  is  the 
wiser  procedure,  as  cutting  operations  and  the  pressure 
resulting  from  intubation  tend  to  aggravate  the  disease. 
The  use  of  the  .r-rays  has  been  suggested  for  the  treat- 
ment of  this  disease,  and,  when  the  epiglottis  is  much  in- 
volved, it  is  possilUe  by  this  procedure  to  limit  its  ad- 
vance; but  the  treatment  has  not  yet  been  employed 
sufficiently  to  allow  us  to  speak  with  any  degree  of  posi- 
tiveness  as  to  its  therapeutic  value. 

Cornelius  G.  Coakley. 

'  Kllnik,  S.  42.5:  Atlas,  tab.  xx..  6  and  xxi.,  1.  Also  Zritschrift  d. 
Geseilsoliaft  d.  Aerzte  in  Wien.  lHo9,  No.  2. 

=  Die  krankhaften  Gesoliwulste,  11..  Bd.  11.,  S.  4HS. 

3 1.aryntrosoopu*  u.  Ketilkupfkrankhfiten,  S.  307,  Berlin,  1874. 

^  Ziemsseu's  cyclopietlia.  Am.  I'd.,  Is7.').  vol.  vli.,  p.  853. 

^  .\nzeip:er  d.  k.  k.  G^m-ii.  d.  Aerzte  in  Wien,  1877,  27. 

^  Vlrehow's  Anhiv.  Bd.  .'m. 

~  Zeitsfhr.  I.  CljiiurLMp.  Is77,  Bd.  vlll. 

'^  Am.  Journ.  Med.  sciHtices.  April,  1878,  p.  370. 

^  Annates  des  mat.  de  I'oreilte  el  du  larynx.  Jull,  1878. 
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LARYNX,  DISEASES    OF:    NEUROSES.— Neuroses 

OP  Sensation.  —  ruder  this  heading  we  distinguish 
three  groups;  (1)  llj'ijenesthesiaandueuralgia;  (3)  ana;s- 
thesia;  (3)  para:'Sthesia. 

Ilyperastliesia  may  occur  as  the  result  of  external  irri- 
tation, or  as  the  expression  of  some  internal  pathological 
process,  or  as  an  intrinsic  alteration  of  the  nerve.  The 
external  irritants  consist  usually  of  acute  inflammatory 
affections,  such  as  simple  acute  catiirrh,  or  that  resulting 
from  traumatism.  When  no  macroscojjic  changes  are 
evident,  the  causative  factors  are  found  usually  to  be 
hysterical  and  general  nervous  affections  which  are  fre- 
quently associated  witli  anaemia  and  chlorosis. 

Symptoms. — Under  normal  conditions,  the  degree  of 
sensitiveness  of  the  larynx  varies  greatly  in  different 
individuals.  Local  disturbances  from  other  causes  are 
apt  to  increase  the  sensitiveness  to  a  striking  degree. 
Schrbtter  reports  a  case  of  a  man  with  a  tumor  on  the 
right  vocal  cord;  this  was  excised,  when  the  patient  was 
suddenl}-  attacked  with  tonsillitis,  which  was  followed 
by  a  great  increase  of  sensitiveness,  persisting  for  several 
weeks. 

The  degree  of  sensitiveness  which  accompanies  acute 
and  chronic  laryngitis  stands  in  no  direct  relation  to  the 
macroscopic  changes,  for  in  neurotic  individuals  local 
alterations  of  even  slight  intensity  may  be  accompanied 
by  the  most  conspicuous  hyperesthesia.  The  reverse  is 
also  the  case. 

In  the  majority  of  instances  in  which  laryngeal  hyper- 
a?sthesiais  dependent  upon  acute  or  chronic  inllammation 
of  the  organ,  similar  alterations  are  present  also  iu  the 
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pharyux.  'We  may  say,  as  a  rule,  tliat  the  local  alter- 
atious  consist  usuallj-  of  iuflanimatiou,  with  a  tendeucj'  to 
h_yperplasia,  and  that  liypenvsthesia  in  atropine  condi- 
tions of  the  nuicoiis  mcmbraue  is  extremely  uuconnnon. 
One  finds,  generally,  ou  examination,  a  granular  condi- 
tion of  the  jiosterior  pharyngeal  wall,  which  is  due  to 
hyiierplastic  inflammation  of  the  lymphoid  tissue  in  that 
vicinity.  Gentle  contact  with  the  probe  is  exceedingly 
apt  toexcite  laryngeal  contraction  or  cough.  In  such 
individuals,  we  fin(l  usually  either  anaimia  or  neurasthe- 
nia, representing  one  type,"or  plethora  or  gout  constitut- 
ing another  well-marked  class. 

In  hysteria  and  hypochondriasis  the  cause  is  to  be 
sought  in  functional  disturbances  of  the  central  nervous 
syst'em.  In  such  individuals,  the  act  of  swallowing  often 
produces  marked  discomfort,  and  patients  sometimes 
comiilain  of  a  noise  which  thev  peiceive  during  the  act 
of  swallowing,  and  which  arises  from  the  rubbing  of  the 
calcified  portions  of  the  larynx  on  each  other. 

Neuralgia  of  the  laiynx  is  referred  to  by  various 
authors  a's  a  well-defined  affection.  It  is  difficult,  how- 
ever, in  many  cases  to  exclude  the  possible  existence  of 
some  pathological  alteration  elsewhere,  which  may  cause 
the  pain.  In  a  case  which  came  imdcr  the  writer's  ob- 
servation, a  severe  intermittent,  neuralgic  pain,  extend- 
ing from  the  base  of  the  tongue  on  one  side  downward 
inthc  direction  of  the  cricoid  cartilage,  was  complained 
of  for  many  years.  A  true  neuralgia  was,  for  a  time, 
considered  to  exist,  but  careful  inquiry  elicited  the  fact 
that  there  had  once  been  a  deep-seated  abscess  in  the 
throat  which  ruptured  externally,  the  slight  scar  being 
completely  hidden  by  a  heavy  growth  of  beard.  As  a 
rule,  such  pains  do  not  appear  spasmodically,  or  follow 
the  direction  of  a  definite  nerve.  Man}'  other  causes  of 
laryngeal  hypera'sthesia  may  be  enumei-ated,  such  as 
swelling  of  the  veins  at  the  base  of  the  tongue  and  en- 
largement of  the  lingual  tonsil.  Smoking  is  also  a  fre- 
quent cause,  particularly  when  strong  tobacco  is  smoked 
either  in  a  cigar  or  in  a  pipe.  This  condition  is  found  usu- 
ally in  men  who  are  otlierwise  strong  and  well,  except, 
perhaps,  for  certain  neurotic  tendencies.  Such  hypertes- 
thesia  is  generally  associated  with  symptoms  of  para's- 
thesia. 

Prognons. — This  depends  upon  the  causative  factoi'. 
In  the  catarrhal  cases,  and  in  those  in  which  ana'mia 
alone  exists,  the  jirospect  of  relief  or  recovery  is  naturally 
better  than  in  those  due  to  h}'steria  or  hypochondriasis." 

Treatment. — This  is  naturally  determined  by  the  eti- 
ology. In  cases  of  hyperesthesia  dependent  upon  or 
associated  with  hyperplastic  alterations  of  the  mucous 
membrane,  much  may  be  done  for  the  patient  by  appro- 
priate local  treatment.  Relief  may  often  be  afforded  by 
encouraging  the  patient  to  tolerate  local  applications  to 
the  l)ack  of  the  pharynx,  which  can  be  carried  out  at 
home.  The  application  of  Mandl's  solution  (iodine  0.5  to 
1,  glycerin  10),  ou  a  cotton-tipped  probe,  may  be  advan- 
tageously practised  several  times  a  week.  In  the  case  of 
hysteria  and  hypochondriasis,  general  treatment  by  the 
family  practitioner  and  neurologist  is  directly  indicated. 

Pin-dxtJiestia  occurs  in  tlie  form  of  subjective  sensations 
of  constriction,  heat,  pricking,  etc.,  in  the  throat,  and  is 
usually  associated  with  hyperesthesia.  It  is  not  uncom- 
mon as  the  result  of  the  penetration  of  foreign  bodies  into 
the  mucous  membrane  of  the  vicinity,  and'persists  often 
after  the  foreign  body  has  been  removed.  In  such  cases, 
either  as  the  residt  of  the  efforts  of  the  patient  to  dislodge 
the  foieign  body,  or  in  consequence  of  manipulative 
efforts  of  the  physician,  the  mucous  membrane  of  the 
larynx  is  often  acutely  inflamed,  particularly  in  the  re- 
gion of  the  epiglottis,  and  this  inflammation  is  almost 
invariably  accompanied  by  acute  lingual  tonsilhtis.  In 
such  cases,  it  is  difficult  to" determine  which  region  of  the 
throat  is  responsible  for  the  persisting  symptoms  of  dis- 
comfott. 

The  treatment  of  such  conditions  follows  closely  the 
lines  laid  down  for  hyiier!Psthesia.  In  addition  to  such 
general  measures  as  will  suggest  themselves  to  every 
physician  in  the  way  of  diet,  hygiene,  and  a]ipropriat^e 


tonics,  ranch  relief  may  be  obtained  from  local  treatment. 
A  frequent  application  of  Mandl's  solution  in  cases  char- 
acterized by  hyperplasia  of  the  lymphoid  tissue  is  service- 
al)le.  When  "the  pain  is  very  severe,  Gottstein  recom- 
mends the  application  to  the  neck  of  cloths  wrung  out 
of  verj-  hot  water.  The  prognosis  in  cases  not  due  to 
the  entrance  of  a  foreign  body  is  undoubtedly  less  fa\'ora- 
ble  than  in  hypera'sthesia. 

Aiia'st/iesia. — Diminution  of  sensibility  in  the  larynx 
may  be  partial  or  total.  In  the  first  instance,  the  condi- 
tion is  called  hyp.-esthesia,  in  the  second,  anesthesia 
proper.  These  conditions  are  to  be  distinguished  from 
loss  of  the  sense  of  pain,  or  analgesia.  In  the  diagnosis 
of  anaesthesia,  it  is  often  dilfieultlo determine  the  liiiund- 
ary  between  normal  degrees  of  tolerance  and  pathologi- 
cal conditions.  In  certain  individuals  it  is  possible  to 
introduce  laryngeal  instruments  without  previous  anes- 
thetizing of  the  parts,  and  3'et  no  evidence  exists  pointing 
to  any  abn(n'malit}-,  either  general  or  local.  A  freijuent 
cause  of  anesthesia  is  to  be  found  in  di]ihtheria,  and  this 
may  at  times  be  associated  with  anesthesia  of  the  soft 
palate  and  uvula.  There  seems  to  be  no  relation  between 
the  severit.v  of  the  infection  and  the  degree  of  paralysis 
present.  The  time  of  onset  of  such  nervous  alterations 
in  the  larynx  ranges  from  two  to  six  weeks  after  recov- 
ery from  the  diphtlieria,  but  it  may  extend  to  from  two 
to  four  months.  Paralysis  in  this  affection  is  probably 
due  to  alterations  pmduced  in  the  nerves  bv  the  diph- 
tlieria toxin.  Syphilis  of  the  central  nervous  system  may 
produce  anesthesia  in  the  laiynx.  Ott  observed  anes- 
thesia of  the  right  lialf  of  the  larj-nx  in  a  case  of  paraly- 
sis of  the  right  vocal  cord,  due  to  sy|:ihilis  of  the  central 
nervous  system.  The  roots  of  the  vagus  showed  no  med- 
ullary nerve  fibres.  Schrotter  has  reported  a  case  of 
malignant  lymjihoma  of  the  throat  in  which  individual 
tumors  extended  up  the  left  side  of  the  neck  between  the 
mastoid  process  and  the  ramus  of  the  lower  jaw.  In  ad- 
dition to  paralysis  of  the  left  vocal  cord,  there  was  also 
anesthesia  of  the  left  half  of  the  larynx.  In  this  case 
the  root  of  the  vagus  must  have  been  subjected  to  p.vess- 
ure  before  giving  off  its  individual  branches,  since,  in 
addition  to  paralysis  of  the  left  laryngeal  muscle,  there 
existed  also  an  acceleration  and  irregularity  of  the  heart's 
action. 

Both  anesthesia  and  hypesthesia  occur  in  hysteria,  al- 
though they  are  rare  manifestations  in  this  disease.  The 
anesthesia  may  be  total  or  unilateral,  and  ma}-  be  associ- 
ated in  the  latter  instance  with  unilateral  cutaneous  anes- 
thesia. Unilateral  anesthesia  has  been  reported  in  cases 
of  hemiplegia,  although  this  is  less  common  than  cuta- 
neous anesthesia;  it  has  been  noted  also  in  association 
with  unilateral  lesions  of  the  medulla,  bulbar  parah'sis, 
tumors  of  the  Iiase  of  the  skull,  gummata,  progressive 
muscular  atrojihy,  railway  sjiine,  and  tabes.  Krause 
reports  a  case  of  tabes  in  which  there  was  anesthesia  of 
the  laryngeal  mucous  membrane  with,  however,  well- 
preserved  reflex  excitability,  as  shown  by  probing,  which 
caused  closure  of  the  glottis.  In  another  patient,  the  re- 
flex irritability  disappeared,  while  sensation  was  pre- 
served. 

When  the  anesthesia  is  complete,  there  is  a  marked 
tendency  for  food  and  drink  to  entei'  the  trachea,  with 
the  production  of  glottic  spasm  or  cough.  It  has  been 
statet!  that  the  epiglottis  in  this  condition  is  more  erect 
than  usual,  owing  to  jiaresis  of  the  th3-ro-  and  aryepi- 
glottic  muscles,  which  are  said  to  be  supplied  with  mo- 
tor filaments  b\-  the  superior  lar3'ngeal  nerve. 

The  prognosis  of  laryngeal  ana'sthesia  is  dependent 
upon  the  etiology  in  each  case.  In  diphtheria  the  con- 
dition usually  jiasses  off  spoutaneouslv.  In  the  func- 
tional nervous  diseases  the  prognosis  may  or  may  not  he 
good,  according  to  the  underlying  general  disease. 

In  organic  diseases  of  the  nervous  system  the  same  is 
true,  so  that  it  is  useless  to  formulate  any  definite  state- 
ments. Treatment  consists  in  that  which  is  appropriate 
to  the  general  underlying  cause.  It  is  important  to  pre- 
vent food  from  entering  the  larynx,  and  it  may  be  neces- 
sary to  feed  the  patient  through  a  tube. 
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Spasmodic  Afffxtions. — Spusm  of  the  Glottis. — Glot- 
tic spasm  may  affect  the  abtluctors  as  well  as  the  adduc- 
tors. But  a  single  case,  however,  of  the  former  condition 
is  known,  namely,  one  reported  by  Pittas  occurring  in  a 
patient  with  hydrophobia,  in  wiiom  the  glottis  remained 
wide  open  for  several  seconds  during  the  attack.  Al- 
most luiiversally  the  term  sjiasm  of  the  glottis  is  em- 
])loyed  to  designate  spasm  of  the  adductors.  It  occiir.s 
most  commonly  in  children,  and  is  tlien  usually  depentl- 
ent  upon  or  related  to  rachitis.  As  contributing  causes 
we  may  mention  general  disturbances  of  nutrition,  ira- 
])roper"  feeding,  and  acute  local  inflammations.  In 
adults  there  is  usually  an  associated  chronic  laryngitis, 
although  new  growths  have  been  observed  to  produce 
such  attacks.  Lichtwitz  has  described  liysterogenic 
zones  in  the  laryn.x,  contact  with  which  excites  glottic 
spasm.  The  laryngeal  surface  of  the  epiglottis  seems  to 
be  especially  sensitive.  Spasm  of  the  glottis  is  common 
in  tabes,  and  ma.y  be  an  initial  symptom.  It  may  also 
occur  in  association  with  chronic  catari'hal  inflammation 
of  the  parts,  particularly  in  alcoholics.  Lesions  of  the 
naso-pharynx,  particularly  those  of  a  hyperplastic  na- 
ture, often  give  rise  to  a  spasmodic  contraction  of  the 
nerves.  Tetanus  has  been  occasional^  found  to  exhibit 
this  C(mditiou.  The  symptoms  vary  according  to  the  de- 
gree and  duration  of  the  attack,  as  well  as  to  the  under- 
lying cause.  The  attack  is  ushered  in  usually  by  cough, 
with  simultaneous  sensation  of  contraction  in  the  throat, 
followed  by  c_vanosis  and  even  unconsciousness.  In  a  few 
seconds,  a  sjjasm  ma\'  be  interrupted  Ijy  deep  inspiration, 
which  is  followed  by  another  contraction.  The  patient 
experiences  marked  anxiety  aud  a  sense  of  impending 
dissolution,  and  sometimes  a  fatal  termination  may  act- 
ually ensue.  Examination  of  the  larynx  shows  a  close 
approximation  of  the  vocal  cords  throughout  their  whole 
length,  although  at  times  their  cartilaginous  portions 
may  remain  open,  producing  a  triangular  cleft  poste- 
riorly. The  ventricular  bands  may  also  share  in  the  con- 
traction. The  epiglottis  may  be  depressed,  but  usually 
stands  erect. 

The  diagnosis  is  readily  made  from  a  consideration  of 
the  symptoms,  although  the  condition  must  be  differen- 
tiated from  that  followiiig  secondary  contractions  which 
take  place  in  paralysis  of  the  postici. 

Prognosis  is  usually  favorable,  but  is  dependent  upon 
the  underlying  cause  and  the  treatment.  In  children, 
the  condition  is  more  serious,  and  a  considerable  number 
of  fatal  cases  have  been  reported. 

Treatment. — The  first  indication  during  an  attack  is  to 
produce  relaxation  of  the  contracted  muscles,  which  may 
be  elTected  b_v  the  inhalation  of  chloroform,  ether,  bro- 
mide of  ethyl,  sudden  application  of  hot  water  to  the 
neck  and  back,  or  of  cold  water  to  the  epigastrium. 
Tracheotomy  has  been  found  necessary  at  times.  For 
the  prevention  of  the  attack,  appro]5riate  general  meas- 
ures must  be  instituted.  In  children  this  is  particularly 
important.  Heroin  in  small  doses  has  been  found  partic- 
ularly serviceable.  Schrotter  recommends  the  introduc- 
tion, in  hysterical  cases,  of  a  hard-rubber  tube. 

Clwred  of  the  the  LnryiLV. — True  laryngeal  chorea  is 
characterized  by  a  choreic  movement  of  the  vocal  cords, 
in  association  with  a  true  general  chorea  minor.  The 
designation  "chorea  of  the  laryn.x"  is  superfluous,  since 
the  laryngeal  muscles  move  in  sympathy  with  the  gen- 
eral muscular  s.ystem.  Onodi  therefore  proposes  to  drop 
the  name  "chorea  lar3'ngis"  and  recommends,  incases  of 
choreic  movement  of  the  cords,  without  general  chorea, 
that  the  term  "choreiform  movement  of  the  cords"  be 
used.  Cases  of  nervous  cougli  upon  which  chorea  super- 
venes are  to  be  termed  "chorea  minor,  with  nervous 
cough."  The  name  "chorea  laryngis"  is  therefore  inap- 
plicable to  many  cases  of  nervoris,  reflex  cough,  whicli 
have  been  described  by  various  authors  imder  that  desig- 
nation. 

JServous  Cough. — By  this  term  is  denoted  a  cough  which 
arises  without  demon.strable  alterations  in  the  mucous 
membrane,  and  is  occasioned  by  reflex  irritation  from 
"Without,  or  by  an  increased   irritability  of  the  central 


nervous  system.  Although  no  macroscopic  alterations 
may  be  found  on  examination,  it  is  possible  that  the  con- 
dition is  due  to  some  previous  disease,  such  as  acute 
inflammation  or  new  growths.  Among  other  extei'ual 
sources  of  irritation,  we  maj'  enumerate  diseases  of  the 
nose  and  pharynx,  ]iarticularl_y  chronic  follicular  pliarj-n- 
gitis.  The  condition  under  these  circumstances  is  closely 
allied  to  that  which  exists  in  hypersesthesia  of  the  huTnx. 
Reflex  irritation  due  to  the  presence  of  wax  or  foreign 
bodies  in  the  external  auditory  meatus  is  somewhat  fre- 
quent. 

Among  the  factors  associated  with  increased  excitabil- 
ity of  the  central  nervous  apparatus,  we  find,  first,  aua;- 
mic  conditions,  secondly,  hysteria.  A  form  of  cough 
which  occurs  in  tabes  may  also  be  included  here. 

Symptoms. — The  attack  of  cotighiug  is  usuallj'  preceded 
bj'  sensations  of  tightness  or  constriction  in  tlie  throat, 
which  cause  a  desire  to  clear  the  parts.  The  cough  ma}' 
occur  only  once  or  be  repeated,  and  there  may  even  be 
spastic  contractions  of  the  abductors,  associate<l  at  times 
with  energetic  contraction  of  the  diaphragm.  The  charac- 
ter of  the  cough  varies,  but  it  is  usually  dry  and  tight, 
although  at  times  there  is  a  rough  or  bellowing  qualit}". 
There  is  little  or  no  expectoration.  The  prognosis  and 
treatment  depend  upon  the  tmderlying  causes. 

Motor  Pahalyses.— These  ma}'  be  divided  into  three 
general  classes  as  follows:  1.  Paralysis  of  the  closers  of 
the  glottis,  namel}',  the  lateral  crico-arj-tenoid  muscles 
(or  adductors  proper),  the  thyroarytenoid  (or  internal 
tensors  of  the  vocal  cords,  which  also  aid  in  closing  the 
glottis),  and  the  interarytenoid  muscle.  3.  Paralyses 
of  the  abductors  or  posterior  crico-ary  tenoid  muscles."  3. 
Paralyses  of  all  the  muscles  supplied  by  the  ix-curreut 
laryngeal  nerve.  Paralyses  of  the  laryngeal  muscles  are 
occasioned  either  by  disturbances  of  the  nerves  which 
supply  the  organs,  namely,  the  recurrent  laryngeal  aud 
the  superior  laryngeal,  or  by  lesions  of  the  vagus  and  the 
accessorius,  from  which  these  nerves  arise.  These  we 
term  peripheral  disturbances.  Paralysis  may  also  arise 
in  consequence  of  intracranial  diseases  affecting  the  nu- 
clei of  the  roots  of  the  vagus  and  tlie  accessorius,  giving 
rise  to  central  paralysis.  Finally,  we  distinguish  myo- 
pathic paralyses,  produced  by  diseases  of  the  muscles 
themselves.  These  paralyses  are  scarcely  separable  from 
the  peripheral,  inasmuch  as  their  etiology  aud  manifes- 
tations are  as  yet  imperfectly  understood.  In  view  of 
the  long  course  of  the  vagus  and  its  exposed  situation, 
it  may  experience  a  variety  of  injuries  through  lesions  of 
the  structures  in  the  vicinity.  Among  these  we  may 
enumerate  traumatism,  pressure  from  mediastinal  tuiuors, 
enlarged  bronchial  glands,  aneurism  of  the  innominate 
and  subclavian  arteries  on  the  right  side  and  of  the  arcli 
of  the  aorta  on  the  left,  carcinoma  of  the  a'sophagus,  and 
enlargement  of  the  thyroid.  Diseases  of  the  pleura  and 
of  the  right  apex  may  produce  paralyses  of  the  recurient 
nerve.  Paralyses  of  the  vocal  cords  have  also  been  (jb- 
served  in  consecjuence  of  the  pressure  of  malignant 
tumors  on  the  accessorius,  within  the  cranial  cavity. 
Remak  has  described  traumatic  j.iaralyses  of  the  sym- 
pathetic, liypoglossus,  and  accessorius.  In  diphtheria 
paralysis  of  the  superior  laryngeal  nerve  has  been  found, 
though  it  is  extremely  rare. 

Among  the  peripheral  paralyses  we  include  those  of 
myopathic  and  neuropathic  nature,  which  affect  usually 
only  iudividual  muscles,  and  arise  in  consequence  of 
overexertion.  These  are  most  frequentl}'  due  to  ca- 
tarrhal diseases.  Certain  infectious  diseases  are  followed 
at  times  by  more  or  less  complete  paralyses  on  the  part 
of  the  laryngeal  muscles.  We  find  this  particular!}-  in 
diphtheria,  t}'phoid  fever,  smallpox,  scarlet  fever,  aud 
erysipelas.  These  are  due  probabl}'  to  the  action  of  the 
toxins  upon  the  nerves  in  question.  Those  paralyses 
which  occur  in  consequence  of  tuberculosis  and  syphilis 
are,  on  the  other  hand,  usually  due  to  alterations  of  the 
tissue  in  the  vicinity,  rather  than  to  a  toxic  action.  Lead 
and  arsenic  poisoning  have  beeu  observed  to  occasion 
laryngeal  paralyses.  Rheumatism'  has  been  cited  fre- 
quently as  a  cause  of  laryngeal  jjaralysis.    Biiumler  de- 
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scribts  nn  independeut  affection  of  tlip  recurront  nerve  in 
the  form  of  a  chronic  neuritis,  and  atl  ril)utes  it  to  intiani- 
mator}'  processes  in  the  neighljorhood  of  the  nerve — jiar- 
ticularly  enlarged  bronchial  glands, — which  arise,  not  nn- 
cominonly,  in  consequence  of  long-continued  inhalation 
of  dust.  "  Complications  of  laryngeal  paralyses  with  those 
of  other  cerebral  nerves  have  been  observed.  Paraly.sis 
of  the  velum  is  frequently  associated  with,  and  lias  been 
observed  to  follow,  influenza, 

Palhvlofjiral  Annioiiii/. —Tht'  histological  alterations  in 
the  larynx  depend  u]io'n  the  etiology  and  the  duration  of 
the  affection.  The  nerves  may  exhibit  dift'erent  degrees 
of  atrophy,  varying  from  simply  fatty  or  amyloid  degen- 
eration to'  a  co'mplete  disappearance  of  the  nerve  sub- 
stance. Ziemsseu  has  found  post  mortem,  in  cases  of  per- 
ipheral paralyses  of  indi\'idual  muscles,  a  degeneration  of 
certain  nerve"  bundles.  The  alterations  in  the  muscles  de- 
pend upon  the  duration  of  the  disease.  In  cases  of  long 
standing,  they  appear  of  a  pale  yellowish-brown  color. 
The  muscle  fibres  show  interstitial  proliferation  of  the 
nuclei,  together  with  atrophy  and  fatty  degeneration. 

Having  thus  i-eviewed  the  laryngeal  paralyses  from  a 
general  standpoint,  we  pass  to  a  more  detailed  consider- 
ation of  the  individual  groups. 

Paralyses  of  the  Tensors  of  the  Vocal  Cords. — We  have 
to  do  here  with  paralyses  of  the  crico-thyroid  and  the  in- 
ternal thyro-arytenoid.  The  crico-thyroid  muscle  is  sup- 
plied chiefly  by  the  superior  laryngeal  nerve,  with  also 
a  few  fibres  from  the  inferior  laryngeal  nerve.  Although 
the  crico-thyroid  muscle  possesses  the  function  of  render- 
ing tense  the  vocal  cords,  it  is  aided  by  the  simultaneous 
action  of  the  hiternal  th_yro-arytenoid.  When  the  former 
muscle  alone  contracts,  the  larynx  is  unable  to  produce 
the  highest  tones  possible,  and  the  margin  of  the  vocal 
cords  does  not  exhibit  a  straight  line,  but  rather  an  out- 
ward bowing.  In  a  case  reported  by  Tuerck,  of  paralysis 
of  the  left  thyro-arytenoid  muscle,  the  ligamentous  glot- 
tis had  the  shape  of  a  strung  bow  with  the  convexity  tow- 
ard the  left. 

Cases  of  paralysis  of  the  crico-thyroid  muscles  alone  are 
not  common,  although  Schrijtter  believes  that  many  pa- 
tients who  have  lost  their  singing  voice,  without  exhibit- 
ing abnormalities  in  the  configuration  and  color  of  the 
larynx,  sutfer  from  paresis  of  these  tensors.  In  uni- 
lateral paralysis,  the  healthy  cord  has  been  found  on  a 
liigher  level  than  the  paralyzed  one.  Moser  observed 
a  case  in  which  the  posterior  portion  of  the  paralyzed 
cord  stood  higher  than  the  anterior  portion.  Kiesel  and 
R.  Wagner  found  an  eveision  of  the  arytenoid  while  at 
rest.  Gottstein  and  Jurasz  believe  that  all  cases  of  pho- 
nation  in  which  there  is  a  normal  closure  of  the  glottis 
without  the  viliration  of  the  vocal  cords,  depend  ujion 
paralj'sis  of  the  crico-thyroid. 

Paralysis  of  the,  Adductors. — The  adductors  of  the  cords 
arc  the  lateral  crico-ary  tenoid  muscles,  the  transverse  aryt- 
enoid and  the  external  thyro-arytenoid,  all  supplied  by 
branches  of  the  recurrent.  There  may  be  a  complete 
paralysis  of  all  the  adductors,  or  a  paralysis  of  one  or 
more  in  various  combinations. 

Paralysis  of  all  the  Adductors  is  found  most  frequently 
in  hysteria,  and  is  marked  by  complete  aphonia,  which 
may  come  and  go  irregtilarly.  This  complete  paralysis 
may  alternate  with  one  or  more  of  the  partial  paralyses 
shortly  to  be  described.  Examination  of  the  larynx 
shows  usually  a  bilateral  paralysis,  although  one  cord 
may  exhibit  a  tendency  to  slight  movement  on  phona- 
tion.  Gottstein  has  called  attention  to  the  fact  that  the 
immobility  of  the  cords  exi.sts  only  upon  attempted  pho- 
nation.  since  they  may  be  induced  to  move  by  contact 
with  the  lU'obe,  this  showing  that  the  reflex  irritability 
is  preserved. 

Pandi/sis  of  the  Lateral  Crico-arytenoid. — Isolated  par- 
alysis of  this  muscle  is  rare,  since  tiie  transverse  arj'tenoid 
and  the  thyro-arytenoids  are  usually  affected  to  a  greater 
or  less  degree.  Laryngoseopic  examination  shows  the 
opening  of  the  glottis  during  phonation  in  the  region  of 
the  points  of  the  vocal  process. 

Paralysis  of  the  Transverse  Arytenoid. — This  is  a  com- 


mon form,  found  usually  in  con.sequence  of  acute  inflam- 
mation, although  also  seen  in  cases  <it  hysteria.  Exami- 
nation of  the  larynx  shows  a  triangular  cleft  in  the 
glottis,  corresponding  to  the  cartilaginous  portions  of 
the  vocal  corils,  while  the  ligamentous  portion  of  the 
glottis  is  closed. 

The  prognosis  of  these  conditions  is  favorable,  although 
in  hysterical  individuals,  constant  relapse  is  apt  to  occur. 

In  the  treatment  one  nuist  have  in  mind  the  general  as 
well  as  the  local  condition.  With  regard  to  the  latter, 
the  application  of  electricity  has  been  of  service.  The 
interrupted  current  is  used.  One  pole  attached  to  a 
metal  plate  is  fixed  over  the  thj-roid,  the  other  connected 
with  a  laryngeal  electrode  is  introduced  as  far  as  the 
arytenoid  region,  and  then  a  strong  current  is  suddenly 
passed  through. 

Paralysis  of  the  Abductors. — The  posterior  crico-aryte- 
noid muscles  have  the  function  of  opening  tlie  glottis  in 
respiration.  Unilateral  paralysis  is  bj'  no  means  rare. 
Among  the  causes  of  this  condition  we  may  enumerate 
tabes,  bidbar  paralysis,  multiple  sclerosis,  injuries  to  the 
brain  and  cerebral  tumors,  injuries  of  the  neck  affecting 
the  pneumogastrio  nerve,  pressure  from  tumors  or  aneur- 
ism in  the  neck  and  thorax,  and  finall.y  malaria  and  poi- 
soning with  lead,  arsenic,  or  belladoima.  Owing  to  the 
longer  covirse  of  the  left  recurrent  nerve,  and  its  greater 
liability  to  involvement  by  tumors,  left  abductor  paraly- 
sis is  the  more  frequent.  Inflammation  of  the  pleura  at 
the  right  apex  has  been  found  to  affect  the  right  recur- 
rent nerve.  Unilateral  paralysis  can  of  itself  never 
progress  to  bilateral  paralysis,  inasmuch  as  there  are  no 
centripetal  fibres  in  the  recurrent.  Laryngo.scopic  exam- 
ination shows  that  the  healthy  cord  on  phonation  often 
jjasses  over  the  middle  line,  .so  that  a  weak,  husky  voice 
is  often  possible.  Inspection  reveals  the  paralyzed  cord 
to  be  in  the  cadaveric  position,  with  a  concave  inner 
margin.  During  phonation  the  healthy  cord  passes  over 
the  other  arytenoid,  and  produces  an  oblique  position  of 
the  glottis.  At  times  the  arytenoid  of  the  paralyzed  side 
makes  a  twitching  movement  during  phonation,  and  may 
even  pass  over  toward  the  liealthv  side.  This  phenome- 
non is  probably  due  to  the  passing  over  of  nerve  fibres 
into  the  transversus  from  tlie  liealtliy  side. 

Bilateral  paralysis  of  the  abductors  may  be  jiroduced 
1)}'  any  of  the  causes  enumerated  above.  As  has  been 
previously  shown,  the  abductorfibres  are  the  first  to  suf- 
fer from  any  lesion  aft'ecting  the  motor  filaments  of  the 
larvnx  between  the  spinal  accessory  nucleus  and  their 
terminations.  We  may  thus  find  abductor  paralj'sis  as  a 
premonitory  symptom  of  complete  recurrent  paralysis. 
Bilateral  paralysis  has  been  observed  particularly  in  tabes 
and  syphilis.  *If  it  is  an  earl_v  stage  of  recurrent  paraly- 
sis, the  severe  dyspnoea  which  it  produces  is  relieved  as 
soon  as  both  cords  assume  the  cadaveric  position.  The 
symptoms  are  chiefly  those  of  severe  ins]jiratory  dysp- 
noea, partictdarly  during  sleep.  Examination  shows  the- 
vocal  cords  lying  more  or  less  parallel  with  each  other, 
separating  slightly  on  expiration. 

Treatment. — When  the  cause  of  the  condition  is  un- 
known it  is  well  to  treat  the  case  as  one  of  a  syphilitic 
nature,  by  the  administration  of  iodide  of  potassium. 
For  the  relief  of  the  dj'spniea  tracheotomy  or  intubation' 
may  be  necessary.  Excision  of  the  vocal  coi-ds  has  lieen 
done,  but  w'ith  tmsatisfactory  results. 

Complete  Bilateral  Paralysis. — This  extremely  rare  con- 
dition has  been  observed  in  compression  of  both  recurrent 
nerves  b)'  cancer  of  the  o'sophagns,  anetu'ism  of  the  aorta, 
or  tumors  of  the  thyroid.  Johnson,  Baumler,  and  others 
have  noted  bilateral  recurrent  paralysis  as  a  result  of 
pressure  on  the  vagus  of  one  side.  This  is  explained  by 
.lohnson  on  the  liypothesis  of  reflex  paralysis;  the  com- 
pressed sensory  fibres  of  the  vagus  transmit  the  irritation 
to  the  nucleus  of  the  accessorii  with  the  result  of  produc- 
ing paralysis  of  the  nmscles  on  the  opposite  side.  Gott- 
stein thinks  it  more  probable,  however,  that  the  irrita- 
tions of  longer  duration  which  aiTeet  one  vagus,  result 
finally  in  central  lesions  and  jiroduce  changes  in  both 
accessorii.  Jo.fepli  Lincoln  Ooodale. 
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LARYNX,  DISEASES  OF:  NEW  GROWTHS.— Class- 

iKliArinN  AM)  lli>Tiii;v. — L:iiviii;r;il  iiucipliisms,  like 
tuiudis  in  an)'  otlicr  portion  of  the  body,  are  clinically 
divisible  into  benign  and  malignant  growths,  and  this 
division,  although  based  upon  purely  clinical  knowledge, 
may  with  propriety  be  retained,  as  may  also  the  purely 
anatonncal  division  of  laryngeal  neoplasms  into  extrinsic 
and  intrinsic  (Grieshaber),  namely,  those  which  start  from 
without  the  true  anatomical  coufiues  of  the  laryngeal 
cavily  and  those  which  start  from  within  that  organ. 
There  is  also  another  clinical  division  into  primary  and 
secondary  or  metastatic  laryngeal  tumors.  One  of  the 
above  classifications  will  serve  a  better  purpose  in  a 
treati.se  on  tumors  of  the  larynx  than  would  a  strictly 
histopathological  division  of  these  growths,  altliough  the 
latter  cannot  be  wholl_v  ignored. 

Prelaryugoscopic  records  furnish  liut  few  instances  in 
which  intralaryngeal  neoplasms  were  discovered  and  suc- 
cessfully removed  during  the  life  of  the  patients,  but 
there  are  a  few  cases  in  which  a  tumor  located  high  up 
in  the  larynx,  or  attached  by  a  long  pedicle  so  that  it 
could  be  "brought  into  view  when  the  tongue  was  de- 
pressed, was  diagnosed  and  removed.  Most  of  these  tu- 
mors were,  however,  first  discovered  post  mortem,  the 
clinical  signs  to  which  they  had  given  rise  during  the 
lifetime  of  the  i>atient  having  remained  unap]u-eciated. 
Middeldorpf  in  18.')-t  colU'cted  the  histories  of  all  tlie 
cases  then  on  record,  sixty  four  in  number,  in  nine  only 
of  which  had  any  attem|it  been  made  to  remove  the  neo- 
plasm. To  Kaderik  in  17.">0  is  due  the  credit  of  having 
removed  a  laryngeal  tumor  per  t'itis  nalnriiles.  Seven- 
teen years  later,  Lieutard  reiiorted  two  undoubted  cases 
of  the  same  nature.  Brauers  in  1833  attemjitcd  to  re- 
move a  larj-ngeal  neoplasm  by  thyrotomy,  and  Regnoli 
in  1836  succeeded  after  a  preliminary  tracheotomj'  in  ex- 
tirpating a  growth  through  the  mouth.  A  little  later  we 
find  a  description  of  laryngeal  tiunors  in  Kylaud's  classi- 
cal work,  and  after  a  long  interval  Ehrmann's  celeljrated 
treatise  appeared  (1850),  containing  a  description  of  thirtj'- 
one  cases.  To  these,  in  1851,  Rokitanskj'  added  ten  cases. 
Green  followed  in  18.53  with  thirty-nine  cases,  Gurdon 
Buck  in  1853  with  forty-nine,  and  finally  Jliddeldorpf  in 
1854  with  sixty-four,  bringing  the  history  of  these  neo- 
plasms down  to  the  date  of  the  introduction  of  the  laryu- 
goscojie  into  medical  practice  in  1858. 

From  tins  date  the  subject  enters  into  an  entirely  new 
phase;  its  historical  interest  ceases,  while  its  practical 
importance  begins  to  develop.  The  rapid  progress  in 
special  knowledge,  resulting  in  an  immense  increase  in 
the  number  of  laryngeal  tumors  diagnosed,  and  the  im- 
petus given  to  intralaryngeal  surgery  by  the  success  of 
von  Bruns  in  removing  a  laryngeal  fibroma  by  the  natural 
passages  with  the  aid  of  the  laryngoscope  (1861),  have 
all  been  the  natui'al  outcome  of  the  discovery  of  this  in- 
strument. Among  the  advantages  derived  from  the  in- 
telligent use  of  the  laryngoscope  are  tlie  detection  of  ap- 
proaching stenosis,  the  determination  of  the  time  when 
tracheotomy  is  necessary,  and  the  ability  to  watch  the 
resiUt  of  medical  and  surgical  treatment. 

Malignant  growths  of  the  larynx,  as  primary  affections, 
are  extremely  rare  in  the  prelaryngoscupic  history  of 
laryngeal  affections.  The  laryngoscope,  however,  has 
not  only  aided  in  the  early  recognition  of  these  growths, 
but  has  also  put  it  in  the  power  of  the  physician  to  ob- 
serve their  gradual  development.  In  1837  an  instructive 
case  of  primary  cancer  of  the  larynx  was  re]iortcd  l)y 
Trousseau.  Louis  and  Barth  each  recorded  a  case,  the 
latter  in  1854.  A  number  of  cases  of  so-called  carcinoma 
extending  from  the  a'sophagus,  tongue,  tonsils,  or 
pharynx  to  the  huynx  were  reported  at  an  early  date, 
but  Fauvel  regards  these  as  "cancers  of  vicinity  "  and 
not,  properly  speaking,  .secondary  or  consecutive  ttunors 
of  the  larynx  itself.  In  the  past  ten  3'ears  uumbers  of 
cases  of  primary  laryngeal  carcinoma  liave  been  reported ; 
in  most  instances  the  diagnosis  being  confirmed  by  his- 
tological examination.  The  case  of  General  Grant  and 
tlmt  I  if  Emperor  Frederick  of  Germany  lioth  served  to 
direct  universal  attention  to  cancer  of  the  throat  and  to 


demonstrate  the  inestimable  value  of  the  microscope  and 
laryngoscope  as  diagnostic  aids,  and  also  the  utility  of 
cocaine  in  diagnosis  and  treatment. 

Etiology. — Before  the  introduction  of  the  laryngo- 
sco])e,  it  is  natural  that  the  number  of  intralaryngeal 
neoplasms  was  supposed  to  be  extremely  small",  inas- 
ntuch  as  they  could  be  diagnosed  only  post  mortem;  and 
be.sides,  owing  to  the  difficulty  of  making  an  examina- 
tion of  the  parts,  and  to  the  disfigurement  of  the  boclv 
necessitated  by  the  removal  of  the  larynx  from  tile 
subject,  many  cases  escaped  observation.  Since  Czer- 
niak,  however,  demonstrated  the  possibility  of  inspecting 
the  laiynx  upon  the  living  subject,  neoplasms  have  been 
frequently  discovered  in  this  organ,  and  their  growth  and 
development,  together  with  the  etiological  factors,  have 
become  absorbing  subjects  of  stud)'  for  laryngologists. 

From  a  review  of  the  literature  of  this  subject  we  are 
forced  to  the  conclusion  that  chronic  catarrhal  infiamroa- 
tion  of  the  laryngeal  mucous  membrane  and  of  that  of 
the  neighboring  cavities  of  the  upper  air  passages  stands 
in  the  first  ]:ilace  among  the  etiological  factors;  it  must 
be  borne  in  mind,  however,  that  this  condition  is  not 
the  only  cause,  for  chronic  laryngeal  catarrh  ma)'  often 
exist  for  some  time  without  giving  rise  to  neopilasms. 
The  occurrence  of  tumors  in  the  lar3'nx  has  been  referred 
to  a  variety  of  ultimate  causes,  such  as  occupation, 
climate,  and  irritation  of  the  vocal  cords  b}'  overstrain- 
ing, as  in  speaking,  singing,  etc.,  and  particularly  by  the 
persistent  use  of  the  voice  in  singing  during  the  period  of 
mutation,  at  the  age  of  puberty  in  the  male  (Fauvel);  but 
all  these  conditions  are  merely  causes  producing  chronic 
inflammation  and  not  direct  causes  of  the  growth  of  the 
tumors  themselves.  The  same  may  be  said  of  the  exan- 
themata as  direct  causes  of  laryngeal  neoplasms  (Lefferts). 

What  might  be  termed  chronic  traumatism  (Seller) — 
that  is  to  sa_y,  repeated  irritation  of  the  laryngeal  mucous 
membrane  by  the  abuse  of  the  voice  in  singers  anil  speak- 
ers, by  tlie  inhalation  of  acrid  vapors,  dust,  etc. — is,  like 
the  factors  above  mentioned,  of  indirect  etiological  signifi- 
cance only ;  and  all  cases  in  which  tratunatism  has  been 
alleged  as  a  cause,  such  as  fracture  of  tlie  larynx  by  at- 
tempted choking,  gunshot  wounds,  inhalation  of  caustics, 
etc.,  must  be  excluded  for  want  of  conclusive  evidence 
that  the  acute  traumatism  was  the  exciting  cause  of  the 
neoplasm.  A  case  cited  li)'  Fauvel.  in  which  there  was  an 
external  wound  in  the  neck,  is  the  only  one  that  I  know 
of  in  which  we  can  with  certainty  refer  the  occui'- 
rence  of  the  neoplasm  to  trauma.  The  French  school  of 
laryngologists  mention  a  rather  curious  etiological  factor, 
namelj'.  the  "polypoid  diathesis,"  which  evinces  itself 
piarticularly  in  the  young,  by  pa])illomatous  growths  in 
various  parts  of  the  body,  and  which  Dr.  Charles  Nan- 
crede,  of  Ann  Arbor,  some  years  ago  explained  on  physi- 
ological principles  in  a  paper  read  before  the  Philadelphia 
Pathological  Societj'.  Heredity  has  also  been  assigned 
as  an  important  etiological  factor,  especially  in  cases  of 
malignant  growths,  but  confirmatory  data  on  this  point 
are  wanting.  There  is,  furthermore,  no  clear  evidence 
that  laryngeal  neoplasms  are  ever  congenital. 

We  maj'  assume,  however,  with  propriety,  that  in  cer- 
tain persons  a  condition  of  the  system  exists  which  pre- 
disposes them  to  localized  cell  prolifcratiou  and  therefore 
to  the  formation  of  neoplasms.  These  will  naturally 
form  in  such  portions  of  the  body  and  such  tissues  as  are 
subjected  to  local  irritation,  andin  this  connection  itiswell 
to  remember  that  some  individuals  are  more  prone  to 
the  development  of  local  accumulations  of  embryonal 
cells  (carcinoma  and  sarcoma),  while  others,  probably  of 
a  more  vigorous  constitution,  are  more  prone  to  the  de- 
velopment of  local  liyperplasise  of  fully  formed  tis.sue 
cells  (tibroma,  lipoma,  papilloma,  etc.). 

It  is  in  the  instance  of  jiapillomata  that  we  find  a  line 
of  demarcation  distinctly  drawn  between  the  benign  and 
the  malignant  tumors,  for,  as  Nancrede  has  pointed  out, 
a  given  subject  with  a  predisposition  to  the  development 
of  Jiapillomata  will  develop  such  growths  only  in  early 
life;  but  this  dvscrasia,  if  it  exerts  its  influence  in  laler 
life,  when  the  "superficial  epithelial  layer  of  the  skin  and 
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mucous  membrane  have  become  hardened  and  indiu^atcd, 
while,  at  the  same  time,  the  couuective-tissue  layer  of  the 
subderraal  and  submucous  tissues  has  become  -weakened, 
will  result  in  a  nialiguaut  epitheliomatous  growth,  the 
cell  proliferation  fi)lT(i\viug  the  line  of  least  resistance 
and  invading  tissues  where  epithelial  cells  do  not  prop- 
erly belong.* 

Chronic  systemic  intoxication,  like  alcoholism,  syphi- 
lis, tuberculosis,  and  eveu  the  excessive  use  of  narcotics, 
has  been  mentioned  as  a  cause;  but  it  must,  from  the 
standpoint  of  both  the  clinician  and  the  pathologist,  be 
looked  upon  only  as  a  jiredisposing  cause  and  not  as  a 
direct  one. 

Syphilis,  as  well  as  tuberculosis,  by  giving  rise  to  tem- 
porary local  hyperijlasias  or  tumors  (gummata  and  con- 
dylomata) may  mislead  the  observer  in  his  diagnosis.  Al- 
though, strictly  speaking,  these  are  tumors  or  neoplasms, 
yet,  owing  to  "their  very  nature,  they  are  self-evidently 
only  pseudo-neoplasms. 

One  important  etiological  factor  in  the  production  of 
carcinomata  or  malignant  growths  of  the  larynx  is  said 
by  some  writers  to  be  the  local  irritation  resulting  from 
repeated  attempts  at  removal  of  a  benign  tumor  through 
the  natural  passages.  A  striking  illustration  of  this,  ac- 
cording especially  to  certain  German  laryngologists,  is  to 
be  found  in  the  case  of  Emperor  Frederick  III.,  who  was 
operated  upon  nine  days  in  succession  with  the  galvano- 
cautery  by  one  of  the  German  military  surgeons  for  a  papil- 
loma, tUe"  nature  of  which  as  a  benign  tumor  had  pre- 
viously been  demonstrated  by  no  less  an  authority  than 
Professor  Virchow.  Still  tlie  majority  of  close  ob- 
servers are  agreed  in  declaring  that  a  benign  growth 
will  not  of  itself  change  into  a  malignant  one,  and 
cannot  be  made  to  do  so,  and  this  opinion  is  borne  out 
bj'  the.  pathologist. 

Finall3',  invasion  of  the  laryngeal  cavity  proper  by  ex- 
trinsic neoplasms  and  the  deposit  of  metastatic  foci  of 
cancerous  growths  must  be  mentioned  as  a  factor  in  the 
production  of  intralaryngeal  neoplasms. 

Of  late,  much  has  been  written  about  the  parasitic  nature 
of  cancer;  but  this  has  been  b}'  bacteriologists  and  not 
by  pathologists.  I  mention  this  only  to  register  ray  be- 
lief that  the  theory  is  utterlj'  without  foundation. 

Frequency. — The  relative  frequency  of  laryngeal  neo- 
plasms, among  all  the  diseases  of  the  upper  air  passages, 
is  extremely  ditticult  to  establish  with  any  degree  of  ac- 
curacy, because,  as  already  stated,  before  the  introduction 
of  the  laryngoscope,  no  data  were  obtainable,  except  post 
mortem,  and  consequently  the  statistics  were  misleading. 
On  the  other  hand,  in  the  early  daj'S  of  laryngolog_y,  be- 
fore the  dillei'ent  laryngeal  diseases  were  thoroughly  un- 
derstood, when  ex])ert  laryngologists  were  few  and  far 
between,  a  neoplasm  was  naturally  the  most  easily  detect- 
ed lesion  in  the  living  subject,  and  consequently  the  num- 
ber of  cases  reported  rose  to  a  very  high  percentage.  Tlie 
advances  made  in  the  diagnosis  and  treatment  of  chronic 

laryngitis  (one  of  the 
chief  causes,  as  we 
have  seen,  of  laryn- 
geal neoplasms), 
since  the  discovery 
of  the  laryngoscope, 
and  the  more  general 
instruction  in  its  use 
given  in  the  medical 
schools,  have  as  a 
d  i  re  c  t  consequence 
reduced  the  relative 
frequency  of  new 
growths  of  the  larynx. 
As  experience  has 
l>roved.  Lefferts  was 
perfectly  correct  in  his  .statement,  in  the  first  edition  of 
this  IIandisook,  that  lai-yngeal  neoplasms,  both  of  the 

*  Perhaps  the  bfst  dennltion  of  what  constitutes  a  cancer,  in  the 
mind  of  the  pathologist,  is  the  same  as  the  deflnition  given  by  Balzac 
in  his  "Country  Doctor"  of  dirt— "the  right  thing  in  the  wrong 
place." 


FiG.  3138.— Papilln:ii:.ta  on  t  le  Vocal 
Cords. 


Fig.  3129.  -Papilloniata  on  the  RiRhi 
Ventricle  of  Morgagni. 


benign  and  of  the  malignant  tyjie,  are  much  more  fre- 
quent in  the  male  than  in  the  female,  and  that  also,  with 
the  exception  of  singers  and  public  speakers,  voca- 
tion, heredit}',  and  climatic  influences  are  of  very  little 

consequence    numerically 
speaking. 

The  one  exception — 
that,  namely,  of  public 
speakers  and  singers,  who 
suffer  most  frequently 
from  laryngeal  neoplasms 
— does  not  prove  that  the 
pi'oper  use  of  the  voice 
predisposes  t  o  n  e  w 
giowths,  but  rather  that 
the  cause  lies  in  the  fre- 
quent (ihusc  of  the  voice 
(Labus,  E.  Seller). 
As  uncertain  as  statistics  have  proved  to  be  in  regard 
to  the  frequency  of  tumors  in  the  larynx  in  the  general 
run  of  cases,  both  in  public  and  iu  piivate  practice,  so  also 
have  statistics  collected  by  me  for  a  period  of  over  thirty 
years  proved  un.satisfactory  in  establishing  any  trust- 
worthy data  in  regard  to  the  frequency  of  occurrence  in 
the  different  nationalities  and  races. 

Clixical  and  Pathological  Aspect  of  Laryngeal 
NEOPLAS>ts. — From  the  foregoing  the  reader  will  very 
readily  gather  that  at  the  present  time  and  in  the  present 
state  of  laiyngological  and  histopathological  knowledge 
the  diagnosis  of  the  nature  of  a  neoplasm,  no  matter 
where  situated,  must  go  hand-in-hand  with  that  of  its 
presence.  I  have  thought  best,  therefore,  in  this  bi'ief 
article,  to  combine  the  clinical  aspect,  the  location,  and 
the  histological  distinction  between  the  different  gi'owths 
under  one  head,  and  I  will  begin  ni}'  description  with  the 
neoplasm  most  frequently  met  with,  namely,  papilloma. 
PapiUoma. — Papillomata,  iu  order  of  fi-eqiiencj',  assume 
the  first  rank,  not 
only  in  adults, 
but  especially  iu 
children.  They 
vary  greatly  in 
size,  viz.,  from  a 
millet  seed  to  a 
walnut.  Their 
most  common  sit- 
uation is  on  the 
anterior  t  w  o- 
thii'ds  of  the  vo- 
cal cords;  on  the 
ventricular  bands 
they  occur  more 
rarelj';  and  they  are  hardly  ever  seen  in  the  ]iosterior 
commissure  or  in  the  posterior  portions  of  the  larynx.  On 
the  epiglottis  thej'  are  seldom  observed. 

Clinically,  three  varieties  of  these  tiunoi-s  are  met  with: 
The  first  class"  includes  small  light-i'ed  tumors  of  uneven 
surface  and  bi'oad  base,  generally  scattered  and  never  of 
gieat  size.  After  removal  their  recurrence  is  unusual. 
The  second  variety  is  a  whitish-gra}'  (the  white  gi-owths  ai'e 
frequently  mistaken  for  condylomata),  jmpillaiy,  warty 
tumor,  seated  upon  a  broad  base  and  spi'ingiug  usually 
from  the  vocal  cords.  It  recurs  verj-  slowly  after  re- 
moval, if  at  all.  The  thii'd  form,  the  most  inti-actable  as 
regards  recurrence,  is  the  large  reddish  tumor,  single  or 
multiple,  variousl}^  designated  by  different  authors  as 
cauliflower,  raspberry,  strawbeny,  mulberrj-,  etc.  They 
grow  rapidly  and  invadeall  partsof  thelaiyngeal  cavity. 
These  papillar}-  growths,  wlien  they  \\a.\<i  assumed  con- 
siderable size,  become  dangerous,  not  because  of  any  teu- 
dcncj'  to  carcinomatous  degeneration,  but  on  accoimt  of 
their  bidk,  b.y  which  they  obstruct  normal  respii'atiou. 
causing  dyspntca  or  even  apnwa.  They  are  frequently 
ulcerated  in  consequence  of  necrosis  of  the  superficial 
cells  I'esulting  fi-om  the  insufficient  blood  supjily.  The 
latter  fact  is  in  all  probability  due  to  the  constriction  of 
the  supplying  blood-vessels  in  the  usually  slender  stem  of 
these  growths,  this  constriction  being  caused  by  the 


FIG.  3130.- 


-Papilloma  at  the  Angle  of  the 
Glottis. 
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]ir('s.iure  c.xeiicd  by  the   growths  themselves  upou  the 
siirrouutliug  tissue. 

Fihi-oinata. — ^These  growtlis  are  second  in  order  of  fre- 
quency. They  are  usually  red  in  color.  They  are  as  a 
rule  sessile  •when  located,  as  tliey  usually  are,  on  the  vocal 
cords,  but  may  be  occasionally  met  with  as  pedunculated 
growths.  The}'  may  be  regarded  as  intrinsic  neoplasms 
wlieu  they  are  attached  to  the  cartilaginous  structures 
of  the  laryu.v,  namely,  the  perichondrium  of  the  epiglot- 
tis, the  arytenoid  carti- 
lages, or  the  cricoid;  or 
as  extrinsic  when  they 
spring  from  the  lingual 
face  of  the  epiglottis, 
the  aryepiglottic  folds, 
I  he  hyoid  bone,  the 
larger  eornua  of  the 
thyroid  cartilage,  or  the 
articulation  of  the  thy- 
roid ligament.  Their 
surface  is  smooth,  they 
always  occur  singly  in 
the  laryn.\,  and  they  are  of  slow  growth.  After  removal 
thev  have  no  tendency  to  reciu'. 

Histologically,  tliehard  fibroid  tumor  isiuade  up  of  in- 
terlacing bunilles  of  white  fibrous  tissue  generally 
covered  by  several  la3X'rs  of  epithelial  cells.  The  softer 
forms  of  fibroma  (sometimes  called  celUdar  fibroma)  are 
l"rgely  made  up  of  more  or  less  developed  fibro-cellular 
tissue,  ditfu.sed  through  the  meshes  of  which  is  a  quan- 
tity of  serum-like  fluid. 

The  vascular  supph'  of  both  varieties  is  but  slight,  and 
is  always  accomplished  by  anastomosis  from  the  adjacent 
tissues  on  whicli  these  tumors  are  located,  except  in  the 
rarer  pedunculated  variety,  in  which,  as  in  the  fibrous 
polypi  of  the  nasal  cavity,  we  not  unfretjuently  find  a 
large  artery  in  the  centre  of  the  pedicle  which  carries  the 
blood  supply  to  the  neoplasm. 

Ci/-itic  Cti-(jw17is  in  the  larynx  rarely  attain  a  large  size. 
On  the  lingual  face  of  the  epiglottis,  their  favorite  seat, 
they  are  usuallj'  seen  of  the  size  of  a  pea,  although  there 
are  a  few  cases  on  record  in  which  they  have  attained  a 
larger  size  than  that  of  an  ordinary  sjilit  pea.  Their 
color  is  yellow  or  white.  They  have  dense  walls,  and 
are  tilled  with  a  thick  gelatinous  material.  "Wlien  situated 
on  the  vocal  cords,  they  ai-e  always  seen  on  the  free  edge, 
and  their  wall  or  enveloping  membrane  is  much  thinner 
than  when  they  are  situated  elsewhere  within  the  lar_yugeal 
cavity,  because  the  epithelial  covering  of  the  vocal  cords 
themselves  is  of  a  more 
delicate  structure  and  of 
a  different  variety  (squa- 
mous) from  that  of  the 
epithelial  covering  of  tlie 
rest  of  the  surrounding 
mucous  membrane.  Rup- 
ture of  these  cysts  is  not 
unusual  when  they  are 
seated  in  this  locality. 
Cystic  growths,  when  laid 
open  and  their  contents 
emptied,  show  no  tend- 
ency to  recur. 
Histologically,  they  be- 
long to  the  class  of  retention  cysts,  and  therefore  it  is  nat- 
ural that  they  should  be  most  frequently  located  in  those 
poi'tions  of  the  laryngeal  cavity  which  aliound  in  race- 
mose glands,  as  the  epiglottis,  the  aryepiglottic  folds, 
the  ventricular  bands,  and  the  ventricle  of  5lorgagni. 

A  few  cases  of  inversion  of  the  ventricle  have  been 
reported  (Cohen,  Fauvel),  and  these — as  the  writer  has 
personally  verified  in  an  unreported  case — closely  resem- 
ble a  cystic  laryngeal  neojilasin. 

Lipoma. — Among  the  rarer  forms  of  laryngeal  neo- 
plasms— which  indeed  are  rarely  seen  e^'en  by  the  spe- 
cialist— are  such  tumors  as  the  lipomata,  which  are  to  all 
intents  and  purposes  nothing  but  encj'sted  overgrown 
fat  cells. 

Vol.  v.— 28 
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Fig.  3133.— Lipomatoiis  Growth. 


Jfi/.ro»u(tn.  which,  strange  as  it  may  seem,  are  so  fre- 
quently found  within  the  nasal  cavity  in  the  shape  of 
soft  polypi,  are  rarely  seen  in  the  larynx.  They  con- 
stitute the  so-called  polypi  of  the  older  writers.  They 
are  composed  of  a  bag  covered  \\ith  a  thin  layer  of  epi- 
thelium and  filled  internallj'  with  delicate  interlacing 
fibrous  strands,  the  large  meshes  of  which  contain  a 
gelatinous  mucoid  substance.  In  the  larynx  they  rarely 
attain  any  great  size.  Their  most  frequent  seat  is  the 
lower  or  laryngeal  face  of  the  epiglottis,  when  by  their 
mechanical  interference  with  the  com])lete  closure  of  the 
glottis  the}'  have,  in  the  few  cases  reported,  caused  partial 
or  complete  aphonia. 

Adenoinitta  and  Angiomata,  owing  to  the  physiological 
function  of  the  upper  air  passages,  as  well  as  "to  the^ma- 
tomical  structure  of  the  lar3'nx,  are  extremel.v  rare,  as  are 
also  fibr(iiny.Vf>iH(ita,  of  which  there  is  but  one  positive  case 
on  record,  the  writer's,  and  Init  one  case  of  intercanieu- 
lar  fibroma,  of  doubtful  diagnosis,    reported  by  E.   O. 

Shakespeare,  and  sup- 
posed at  first  to  have 
been  a  case  of  angioma. 
MaUr/na  lit  I'ti  mors.  — 
Among  the  so-called  ma- 
lignant neoplasms  which 
we  encounter  clinically 
in  the  laryngeal  cavity, 
first  in  point  of  fre- 
quency should  be  men- 
tioned epitludidnm. 

But  I  wish  most  em- 
phatically to  exjireLw  my 
opinion — which  is  that  of  many  others— that  epitliclioma 
is  not  a  true  malignant  neoplasm,  any  more  than  is  a  miliary 
tubercle,  a  condyloma,  a  gumma,  or  a  rodent  ulcer.  The 
only  difference  between  a  benign  and  a  malignant  growth 
consists  in  the  histological  elements.  In  the" one  case  (the 
benign)  these  are  of  the  mature,  perfect  type.,  and  there- 
fore metastasis,  histologically  as  well  as  clinically,  is 
impossible.  On  the  other  hand,  the  cell  elements  of  the 
second  (the  tnalignant)  are  embryonic  in  their  type  and 
may  under  favorable  circumstances  develop  into  farther 
advanced  stages  of  embryonic  cell  structure,  but  under 
no  circumstances  can  the\'  attain  to  the  mature  type 
(Rindfleisch,  Rokitansky,  Virchow,  S.  Gross,  Jr., 
Green,  etc.).  It  is  to  my  miml  preposterotis,  from 
a  purely  histological  and  pathological  point  of  view, 
to  assume  that  a  benign  tumor,  made  up  of  mature 
histological  elements,  can  be  made  to  degenerate  by 
local  irritation  into  a  malignant  growth,  composed  of 
embryonic  cell  structure.  It  would  be  as  sensible  to  as- 
sert the  possibility  of  reducing,  by  local  irritation,  a  hen 
into  her  original  embrvonic  ovum. 

Of  course  it  is  hardly  necessary  to  recall  to  the  mind 
of  the  reader  that  malignant  neoplasms  are  subdi^'ided 
into  carcinomata  and  sarcomata,  the  first  of  which 
are  made  up  of  embryonic  epithelial  cells,  the 
second  of  embryonic  connective-tissue  cells;  nor  is  it  nec- 
essary to  dilate  tipon  the  fact  that  retrograde  metamor- 
phoses into  various 
forms  more  readily  ob- 
tain in  such  embryonic 
adventitious  tissue.  A 
translation  from  a  fo- 
cus in  one  organ  to 
another  distant  one,  by 
metastasis,  is  a  fact  of 
common  clinical  ob- 
servation, and,  as  the 
lymphatics  are  the  car- 
riers and  disseminators  Fig.  3134. 
of  these  embryonic 
seed  cells,  we  find  that 

the  lymphatic  glands  in  the  neighborhood  of  the  orig- 
inal focus  of  the  malignant  growths  are  tisually  the 
temporary  arresters  of  the  progress  of  metastasis,  and 
from  overwork  and  constant  irritation  they  become  in- 
flamed and  enlarged,  this  enlargement   forming  one  of 
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the  most  certain  cliiiiciil  features  iu  the  diagnosis  of 
cancer. 

Epithelioma  is  tlie  most  frequently  oliserveil  of  these 
mali.niiant  growtlis  in  tlie  laryu.x  and  is  usually  seen  on 
the  liuicous  membrane  of  those  portions  of  the  upper  half 
of  the  laryngeal  cavity  which  are  most  prone  to  local 
irritation,  namely,  the  iipper  surface  of  the  vocal  cords, 
the  upper  edge  "of  the  epiglottis,  the  laryngeal  surface 
of  the  epiglottis,  the  ventricular  bands,  and  the  anterior 
comniissufe ;  in  fact,  the  very  same  localities  iu  which, 
as  has  been  mentioned,  papillomata  most  frequently 
occur. 

Sarcoma,  the  form  of  cancer  made  up  of  embryonic 
connective-tissue  cells,  is  extremely  rare  as  a  primary 
growth  in  the  larynx,  as  also  is  the  medullary  form  ;  but 
in  the  few  cases  of  the  latter,  which  undoubtedly  can  be 
looked  upon  as  primary,  the  growths  have  sprung  from 
the  vocal  coi'ds,  the  laryngeal  face  of  the  epiglottis,  the 
aryepiglottic  folds,  the  ventricular  bands,  and  the  ante- 
rior conunissiu-e,  while  the  few  primary  cases  of  medullary 
carcinoma  have  been  mostly  observed  on  the  ventricular 
bands,  the  ventricle  of  Moi'gagui,  and  the  posterior  com- 
missure of  the  larynx.     (See  Plate  XL.) 

In  my  opinion,  however,  one  based  on  an  experience 
of  considerable  magnitude,  primary  cancer  (either  sarco- 
ma or  carcinoma)  is  extremely  rare,  and  iu  most  cases  the 
original  focus  of  the  malignant  new  growth  is  extrinsic. 
Tliis  very  fact  has  given  rise  to  the  still  prevalent  but 
nevertheless  erroneous  impression  among  the  laity,  as 
well  as  in  the  profession,  that  the  smoking  of  tobacco  is 
one  of  the  most  frequent  etiological  factors  in  the  pro- 
duction of  malignant  laryngeal  neoplasms.  Close  obser- 
vation of  many  cases  has  convinced  me  that  such  growths 
are  not  excited  by  the  local  irritation  of  the  acrid  tobacco 
smoke  acting  directly  on  the  mucous  membrane  of  the 
larynx,  because,  aside  from  the  boyish  habit  of  inhaling 
cigarette  smoke,  the  smoker  of  a  \npe  or  cigar  seldom  al- 
lows the  smoke  to  come  in  contact  with  the  larynx. 

Symptomatology.  ^From  what  I  liiive  already  said, 
in  the  above  description  of  iutralaryngeal  neoplasms,  it 
is  plain  that  a  very  few  worfls  will  sultice  to  convey 
to  the  reader  the  needed  additional  information  in  regard 
to  the  clinical  picture  presented  by  a  given  case  of  either 
a  benign  or  a  malignant  laryngeal  growth. 

The  only  appreciated,  subjective  symjitoms  are  those 
of  aphonia,  dysphagia,  and  apno?a,  all  three  of  whicli  may 
vary  in  degree.  Thus,  for  example,  the  aphonia  may 
vary  from  a  slight  hoarseness  to  complete  voicelessness. 
As  regards  the  dysphagia  there  may,  iu  one  case,  be 
merely  a  slight  impediment  in  the  act  of  deglutition 
(particularly  of  liquids),  while  in  another  there  may  be 
absolute  inability  to  swallow  either  liquids  or  solids 
(aphag-ia).  And,  finally,  tliere  may  be  present  symptoms 
of  difflculty  of  breathing,  such  as  shortness  of  breath 
in  ascending  stairs  or  slight  elevations,  usually  aggra- 
vated by  increase  in  atmospheric  pressure,  and  then  fre- 
quently mistaken  (without  a  laryngoscopic  examination) 
for  asthma ;  or,  in  a  more  serious  case,  the  difticnlty  may 
amount  to  absolute  apncca.  In  such  a  case,  as  a  matter  of 
course,  tracheotomy  is  not  only  indicated  but  should  be 
at  once  performed,  whether  the  necessary  or  so-called 
neces.sary  instruments  are  at  hand  or  not,  I  may  add 
here  tliat  the  operation  of  tracheotomy  in  the  adult  is  by 
no  means  so  serious  and  difficult  a  surgical  procedure  as 
it  is  usually  supposed  to  be,  and  Fauvel,  Cohen,  and 
Seller  have  all  mentioned  in  their  works  the  fact  that 
it  is  desirable  for  a  jjerson  sutfcring  from  any  iutralaryn- 
geal uroplasm  to  carry  with  liim  constantly  the  necessary 
instruments  for  tracheotomy.  This  is  particularly  to  be 
urged  iu  those  cases  of  pai>illoma,  .sarcoma,  cysts,  and 
fibrcmia  in  which,  either  by  direct  obstruction  of  the 
rima  glottidis  or  by  reliex  irritation  of  the  abductors  of 
the  cords,  sudden  and  very  serious  dyspnaa  may 
momentarily  be  expected  to  develop. 

Pain  as  a  sul)jective  symptom  is  sometimes  present  in 
the  benign  form  of  neoplasms.  l)ut  is  always  present,  to 
a  greater  or  less  degree,  iu  e;ises  of  malignant  tumors. 
It  is  of  a  neuralgic,  lancinating,  more  or  less  intermittent 
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character,  and  is  usually  felt  in  the  region  of  the  dis- 
tribution of  the  dilferent  branches  of  Jleckel's  ganglion. 
In  the  case  of  extrinsic  fi_>ci  of  sarcomata,  carciuomata, 
orepitbeliomala,  the  pain  is  referred  by  the  patient  to  the 
middle  portion  of  the  external  auditory  meatus  or  else 
to  the  middle  or  inner  ear,  or  to  the  mastoid  process. 
Tuberculous  and  syphilitic  ulcerations,  as  well  as  for- 
eign bodies  embedded  in  either  the  tonsils  or  the  faucial 
pillars,  also  give  rise  to  similar  sensations  of  pain  in  the 
same  regions,  but  in  none  of  these  affections  is  the  pain 
a  severe  or  persistent  one. 

All  other  important  points  in  the  symptomatology  have 
already  been  mentioned  iu  the  descriiition  of  the  different 
types  of  neoplasms  of  the  larynx,  and  the  local  picture  is 
so  manifest  to  the  eye  of  the  observer,  when  the  patient's 
larynx  is  exposed  to  view  by  means  of  the  laryngoscope, 
that  no  further  explanation  is  necessary.  The  general  his- 
tory of  the  patient  and  that  of  his  family  should  be  taken 
into  consideration,  particularly  in  regard  to  prognosis, 
and  in  doubtful  cases,  in  which  a  differential  diagnosis, 
liy  means  of  the  genei'al  historj-,  laryngoscopic  inspection, 
or  other  evidence  presented  is  apparently  ditHcult  to 
make,  the  laryngeal  forceps,  in  the  hands  of  the  expert, 
can  readily  obtain  sufficient  tissue  from  the  neoplastic 
foi'niation  for  microscopic  identification.  It  must  be  a 
*  tyro  "  iu  I  he  art  and  science  of  histology  and  micro- 
scopical technology  who  cannot  differentiate  a  pathologi- 
cal neoplasm  from  sound  tissue,  or  a  benign  tumor  from 
a  cancerous  growth. 

Prognosis. — In  the  case  of  the  benign  variety  of 
laryngeal  neoplasms,  the  prognosis,  if  the  treatment  is 
properly  conducted,  is  invariably  good,  while  on  the 
other  hand,  iu  the  case  of  growths  of  the  lualignant  can- 
cerous variety,  no  matter  how  the  treatment  may  be  con- 
ducted, the  prognosis  is  always  bad;  but  life  may  be 
jirolonged  by  early  tracheotomy  or  thyrotomy  or  even  by 
partial  or  total  laryngectomy. 

Treatment. — "  Atumor  is  a  tumor,  according  to  Hip- 
jiocrates,  the  fatlier  of  medical  lore,  and  as  such  is  a  super- 
abundance of  tissue;  a  neoplasm  is  a  new  growth  and  as 
such  is  too  much  and  thereby  forms  a  tumor  "  (Samuel 
Gross). 

I  do  not  know  that  I  can  better  express  my  opinion  or 
indicate  my  treatment  regarding  laryngeal  neo]ilasms  or 
tumors,  whetl'er  benign  or  malignant,  than  to  follow  the 
precepts  of  my  venerable  teacher.  Prof.  S.  I).  Gross,  who 
emphatically  impressed  upon  his  students  that  no  matter 
in  what  portion  of  the  body  they  might  find  a  tumor  they 
should  "take  it  out,  "adding  in  a  more  gentle  voice  "with 
the  best  means  at  command."  What  he  meant  by  the 
last  gentle  reminder  was  simjilj'  that  no  matter  what 
wonderfully  constructed  instruments  may  be  available, 
no  matter  how  advantageous,  in  the  mind  of  the  con- 
structor, a  certain  form,  bend,  or  shape,  of  the  instru- 
ment devised  by  him  for  a  particidar  piu'|iose  might  be, 
it  still  remains  for  the  surgeon  to  have  acquired  the 
manual  skill  to  manipulate  a  given  instruirient,  and  to 
exercise  his  faculty  as  an  engineer  to  select  the  proper 
instrument  or  tool  for  a  given  case.  It  therefore  matters 
little  whether  we  use  this,  that,  or  the  other  celebrated 
authority's  forceps,  snare,  guillotine,  or  what  not,  |)ro- 
vided  that  we  know,  not  only  how  to  handle  dextrously 
a  given  instrument,  b>it  also  how  to  adapt  ingeniously 
and  adroitiv  any  instrument  to  a  uiven  case. 

Oirl  Sc/ler. 

LARYNX,  DISEASES  OF:  PERICHONDRITIS.-Peri- 

chondritis  laryngca  is  an  intlanimatjon  of  the  iiericlioii- 
drium  which  is  prone  to  i)roceed  to  sujipuration  anil  to 
necrosis  with  exfoliation  of  the  underlying  cartilages. 
Suppuration,  liowever,  is  not  an  invariable  consequence, 
for  resolution  may  occur  or  hyperplasia  continue  indefi- 
nitely. 

Etiology. — Primnry  acute  UUopatldc  perichondritis, 
which  is  rare,  may  be  ascribed  to  "  cold "  and  vocal 
abuse,  but  only  in  the  sense  that  these  conditions  act  as 
fact(n's  which  predispijse  to  infection  h\  jiyogenie  micro- 
organisms.     It  may   arise   by  continuity  of    tissue  ia 
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EXPLANATION  OF  PLATE  XL. 

Fig.  1. — Euccplialoid  Carcinoma,  Origiuating  from  Left  Ventricle,  Vocal  and  Ventricular  Bands. 
Male  palieut  of  tifty-five  years.  Eleventh  montli  of  the  disease.  Death  from  exhaustion  dur- 
ing twenty-ninth  mouth  of  disease  and  one  month  after  tracheotomy.  (Case  of  Dr.  Ethelbert 
Carroll  Morgan,  and  analogous  to  one  recorded  by  Fauvel. ) 

Fig.  2. — Encephaloid  Carcinoma,  Forming  a  Large  Tumor  Covering  the  Superior  Larj'ngeal  Orifice. 
(After  Fauvel.) 

Fig.  3. — Tlie  Same  Laryn.x  after  Extraction  and  Destruction  of  the  Tumor  by  the  Galvano-cautery. 
.The  ventricular  bands  and  left  arytenoid  are  much  swollen.     (After  Fauvel.) 

Fig.  4. — Encephaloid  Carcinoma.     (After  Browne.) 

Fig.  5. — Encephaloid  Carcinoma,  Involving  Larynx  and  CEsophagus.     (After  Fduvel.) 

Fig.  6. — A  third  Instance  of  Encephaloid  Carcinoma.     (After  Fauvel.) 

Fig.  7.— Epithelial  Carcinoma,  Right  Side  of  Larynx.     (Patient  examined  by  Dr.  Morgan.) 

Fig.  8. — Round-celled  Sarcoma  of  Right  Vocal  Band.     Patient  aged  forty;  male.     (Case  of  Dr.  Morgan.) 

Fig.  9. — Spindle-celled  Sarcoma  of  Left  Ventricular  Band  and  Arytenoid.     (After  Poyet.) 

Fig.  10.— Round-celled  Sarcoma,  Sixteenth  Jlonth,  Destroying  Epiglottis  and  the  Adjacent  Tissues. 

Fig.  11. — Encephaloid  Carcinoma,  Involving  Posterior  Laryngeal  Wall.  Left  Arytenoid,  Aryepi- 
glottic  Fold,  and  (Esopliageal  Entrance. 

Fro.  12. — Myxosarcoma,  Originating  from  the  Anterior  Commis.sure  of  the  Vocal  Bands,  Causing 
Gi'eat  Dysphouia  and  Orthopucea. 
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phlegmonous  lai ynjritis.  al.scess  of  the  larynx,  and  sup- 
pui'ative  inllaniniaticm  iu  the  cervical  glanils  and  tissues. 
It  may  be  due.  iu  either  an  acute  or  a  ehrouie  form,  to 
rheumatism,  gout,  or  tlie  coudition  termed  arthritis  de- 
formans, eventuating  then  especially  iu  crico-aryteuoid 
arthritis  which  is  unlikely  to  suppurate. 

Acute  i  run  unit  io  pciichoiidritis  may  be  occasioned  by 
blows,  wounds,  throttling,  bruising  by  high  collars,  the 
impaction  of  foreign  bodies  iu  the  larynx  or  oesophagus, 
or  the  un.skilful  passage  of  intubation  tubes  and  n-sopha- 
geal  bougies.  A  prolonged  recumbent  position,  espe- 
cially in  old  and  poorly  nourished  persons,  occasionally 
results  iu  deculiitus  b_y  pressure  of  the  cricoid  cartilage 
upon  the  .spinal  column.  The  aged  are  also  subject  to  a 
sort  of  spontaneous  perichondritis  in  connection  with 
calcareous  changes  in  the  cartilages. 

Secondary  perichondritis  is  more  frequent.  It  occurs 
in  an  acute  form  during  the  course  of  septic  and  contin- 
ued fevers,  especially  typhoid  fever,  smallpox,  and  dijili- 
theria.  It  may  cither  be  preceiled  by  ulceration,  through 
which  infection  by  pyogenic  germs  occurs,  or  it  may  rep- 
resent a  metastasis  of  the  specific  infecting  organism. 
Typhoid  bacilli  are  usuallj'  found  in  the  necrotic  carti- 
lage in  typhoid-fever  cases,  and  it  has  been  shown  that 
they  alone  are  capable  of  producing  suppuration,  but  it 
is  probable  that  they  act  usually  in  conjunction  with 
pyococci. 

The  most  frequent  of  all  forms  of  perichondritis  are 
those  which  are  secondary  to  syjihilis,  tuberculosis,  and 
carcinoma.  Though  often  commencing  in  an  acute  man- 
ner they  usual!}-  eventuate  iu  a  chronic  process.  The 
iutiltration  of  syphilis  may  attack  directly  the  cartilages 
and  perichondrium,  and  tuberculous  arthritis  analogous 
to  the  white  swellings  of  the  larger  joints  is  a  possibility, 
but  usually  idceratiou  of  the  .soft  parts  serves  as  an  inter- 
mediate cause,  providing  an  opening  through  which  in- 
fection by  pyococci  takes  place. 

PATHOLOGY.—In  acute  perichondritis  there  occurs  a 
purulent  infiltration  of  the  perichondrium  wdiereby  it  is 
separated  from  the  underhiug  cartilage;  and  this,  in- 
volving also  the  overlying  soft  parts,  constitutes  a  peri- 
chondritic  abscess  or  swelling,  which  according  to  the 
layer  affected  may  project  externally  or  into  the  lumen 
of  the  larynx.  The  abscess  maj'  reach  considerable  di- 
mensions before  ruptuiing  provided  its  discharge  has  not 
been  facilitated  by  previous  ulceration.  Necrosis  of  the 
underlying  cartilage  and  exfoliation  of  small  or  large 
sloughs  may  eventually  ensue.  If  the  perichondrium 
and  part  of  the  cartilage  remain  rei^roduction  may  take 
place.  A  fistula  is  apt  to  persist.  In  rheumatic  cases 
the  exudation  usuallj'  jiroceeds  to  resolution  and  absorp- 
tion without  supjiuratiou.  The  author  has  observed  the 
same  fortunate  termination  in  syphilitic  cases  under  vig- 
orous antisj-philitic  treatment.  In  typhoid  fever  and 
other  cases  extensive  ulceration  mav  follow  the  rvipture 
of  the  abscess,  ffidema  is  a  prominent  feature  of  tuber- 
culous  perichondritis  as  well  as  of  the  syphilitic  form 
of  the  disease.  It  helps  to  impede  the  movements  of 
the  larynx,  and  is  liable  to  culminate  suddenly  iu  dan- 
gerous occlusion  of  the  rima  glottidis.  The  cricoid 
cartilage  is  the  one  attacked  in  about  two-thirds  of  the 
eases,  and  the  arytenoid,  usually  affected  on  one  side 
onh',  comes  next  in  order.  In  the  former  case  the  ab- 
scess points  either  into  the  lumen  of  the  larynx  or 
into  the  oesophagus  or  pyriform  sinus;  in  the  latter,  the 
opening  is  seen  near  the  position  of  the  vocal  process. 
Instead  of  one  there  may  be  several  openings,  all  dis- 
charging pus.  When  the  thyroid  is  affected,  the  involve- 
ment is  more  often  unilateral  and  internal.  Extensive 
necrosis  of  this  cartilage  is  less  likely  to  occur  because  of 
a  richer  blood  supply.  The  epiglottis  being  a  fibro- 
cartilage  is  affected  only  by  an  ulcerative  action.  Tile 
tracheal  rings  sometimes  become  involved. 

SvMPTOMS. — The  acute  type  is  ushered  in  by  febrile 
symptoms  and  local  pain  or  discomfort,  followed  by  dys- 
phagia, dyspna-a,  tenderness  on  pressure,  and  impair- 
ment of  the  voice,  all  varying  iu  degree  according  to  the 
cartilage  and  surface  invo'lved. 


In  the  chronic  type  the  tumefaction,  though  usually 
less,  occasions  similar  functional  disabilities,  and  is  sub- 
ject to  acute  exacerbation.  Seated  in  the  cricoid,  when 
the  sides  of  the  cartilage  are  all'ected,  the  swelling  pro- 
jects into  the  lumen  of  the  larynx,  thus  obstructing  res- 
piration; when  the  rear  plate  is  involved  the  tumefaction 
is  toward  the  oesophagus,  then  impeding  deglutition. 
When  the  arytenoid  is  the  seat  of  the  disease  it  is  liable  to 
impede  both  respiration  and  deglutition.  The  crico-aryt- 
enoid  joint  becomes  ankylosed  and  the  vocal  cord  fixed, 
hoarseness  of  the  voice  resulting.  Fixation  of  the  cord 
in  the  median  line  would  contribute  to  dyspnoea. 

Affection  of  the  thyroid  on  the  inner  face  leads  to  dysp- 
ntea  but  may  or  may  not  impair  the  voice.  The  most 
dangerous  dyspnrea  results  from  collapse  of  the  larj-n- 
geal  framework  after  the  expulsion  of  the  greater  part  of 
the  cricoid  cartilage.  Wherever  seated,  the  pus  is  liable 
to  burrow,  discharging  through  fistulre  which  may  open 
either  within  the  throat  or  upon  the  neck.  The  seques- 
trum serves  to  maintain  suppuration  until  exfoliation 
occiu's,  a  process  which  unassisted  may  require  months 
or  years,  depending  upon  the  size  and  position  of  the  se- 
questrum. 

In  typhmd  fever  the  onset  is  usually  rajiid,  although 
slight  hoarseness  and  dysphagia  may  have  been  perceived 
for  some  days.  The  suffocative  attacks  once  commenced 
recur  at  shorter  intervals  and  are  more  and  more  terrible 
until  tracheotomy  becomes  necessary  to  prevent  a  fatal 
termination. 

Larynyeal  Imiiye. — Arytenoid  perichondritis  causes  a 
unilateral  pyriform  swelling,  or  even  if  it  is  bilateral  the 
tmnefaetion  is  not  exaetl}'  .symmetrical.  There  is  immo- 
bilitj'  of  the  cartilage  and  the  a^dema  extends  along  the 
aryepiglottic  fold.  The  necrotic  cartilage  will  sometimes 
be  seen  to  j^roject  from  the  abscess  opening.  After  exfo- 
liation there  is  a  corresponding  depression  of  the  part. 
When  the  inner  surface  of  one  side  of  the  cricoid  cartilage 
is  affected  there  will  be  a  bulging  beneath  the  vocal  cord, 
perhaps  extending  around  the  posterior  laryngeal  wall, 
and  this  condition  is  often  combined  with  tumefaction  of 
the  arytenoid.  A  swelling  in  the  pyriform  sinus  or  iu 
the  larj'ugo-pharynx  indicates  involvement  of  the  outer 
surface  of  the  cricoid.  Tlie  appearance  of  an  abscess  im- 
der  the  anterior  commissure  indicates  a  perichondritis  of 
the  inner  surface  of  one  or  both  plates  of  the  thyroid  car- 
tilage, in  which  position  tuberculous  ulceration  is  the 
usual  cause. 

Diagnosis. — In  the  acute  type  the  diagnosis  is  based 
upon  the  laryngeal  aspect  and  the  exclusion  of  other 
acute  inflammatory  affections  of  the  larynx.  The  tume- 
faction of  perichondritis  is  unilateral  or  at  least  is  not 
equally  bilateral,  and  is  irregular  and  asymmetrical  in 
outline.  In  cedeina  of  the  larjnx  and  actife  phlegmonous 
laryngitis  the  pufliuess  of  the  parts  is  usually  symmetri- 
cal, and  in  laryngeal  diphtheria  there  is  an  exudate. 

In  chronic  cases,  especially  those  secondary  to  syphilis, 
tuberculosis,  and  carcinoma,  the  perichondritis  is  apt  to 
be  obscured,  by  the  infiltration  and  ulceration  incident  to 
the  primary  disease.  A  fistula  discharging  pus,  a  swell- 
ing corresponding  in  location  to  the  cartilages  affected, 
and  ankylosis  of  the  crico-arytenoid  joint,  are  indications 
of  perichondritis.  Ankjdosis  resulting  in  a  fixed  position 
of  the  vocal  cord  is  distinguished,  by  arytenoid  swelling, 
from  abductor  paralysis  of  the  cord.  The  presence  of 
swellin  gaud  the  absence  of  "falbng  in"  of  the  arytenoid 
distinguish  it  from  complete  recurrent-nerve  paralysis. 
Additional  details  are  given  under  the  title,  "Arthritis 
and  Ankylosis  of  the  Crico-arytenoid  Articulation." 

Prognosis. — In  acute  cases  the  danger  to  Ufe  fronj 
dj'spnoea  may  require  a  prompt  tracheotomy,  witliout 
which  the  gravity  cannot  be  overestimated.  In  typhoid- 
fever  cases,  when  necrosis  of  cartilage  ensues,  the  mortal- 
ity is  very  high.  The  prognosis  is  favorable  in  trauma- 
tic, rheumatic,  and  syphilitic  cases  provided  the  nature 
of  the  disease  is  recognized  and  appropriate  treatment 
instituted.  Among  these  there  are  many  mild  cases  in 
which  recovery  takes  place  without  difticulty,  and  in  the 
majority  of  severe  ones  the  patients  siuvive,  but  with 
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more  or  less  damage  to  the  Inrjaix,  Tlie  disease  may  run 
a  course  of  several  j-ears,  for  exfoliation  is  a  slow  proc- 
ess, and  meanwhile  "the  patient  is  liable  to  exhaustion  by 
cough,  dysphagia,  and  general  distress,  so  that  surgical 
assistance  may  improve  his  chances.  Naturally,  the  tu- 
berculous and  carcinomatous  conditions  are  most  unfa- 
vorable. 

Treatment. — In  the  very  early  stage  of  acute  peri- 
chondritis, cold  in  the  form  of  ice  slowly  swallowed  and 
a  Leiter  coil  spread  over  the  larynx  externally,  supple- 
mented by  an  ichthyol  ointment,  tends  to  abort  the  dis- 
ease. Hot  sedative  vapors  and  steam  inhalants  allay  the 
pain,  but  are  indicateil  only  when  the  tumefaction  is  in- 
sufficient to  cause  dyspntea  and  after  tracheotomy  has 
been  jjerformed,  because,  while  allaying  pain,  they  are 
liable  to  intensify  the  dyspnoea  by  increasing  the  swell- 
ing. Alkaline  and  emollient  sprays  serve  to  clear  the 
throat  of  mucus.  Cocaine  in  two-  to  five-per-cent.  solu- 
tion is  of  value  in  causing  temporary  retraction  of  the 
swelling,  but  its  powers  are  limited.  An  accessible  ab- 
scess may  be  opened  by  a  laryngeal  lancet,  but  if  the  pus 
collection  is  large  and  points  within  the  larj-nx,  care 
should  be  taken  to  evacuate  it  slowly  unless  a  trache- 
otomy tube  is  in  place.  ^Measures  which  are  appropriate 
in  the  treatment  of  the  primary  diseases  are  serviceable 
for  secondary  jjerichondritis,  e.(j.,  potassium  iodide  and 
mercury  in  syphilitic  cases.  On  the  appearance  of  severe 
dyspncea  a  low  tracheotomy  should  be  promptly  per- 
formed. Delay  involves  the  risk  of  pulmonary  oedema. 
After  exfoliation  and  cicatrization,  the  resulting  stenosis 
of  the  larynx  will  require  dilatation  in  the  same  manner 
as  syphilitic  stenosis  of  the  larynx',  or  else  the  trache- 
otom}'  tube  will  ueed  to  be  indefinitely  retained. 

W.  E.  Casselberry. 

LARYNX,  DISEASES  OF:  PROLAPSE  OF  THE 
VENTRICLES. — Prolapse,  eventration,  or  hernia  of  the 
ventricles  of  the  larynx  occurs  as  a  result  of  chronic  in- 
flammation of  the  mucosa  and  submucous  tissue  lining 
the  ventricles  of  Morgagnl,  and  is,  in  the  majority  of 
cases,  a  local  manifestation,  in  this  region,  of  a  general 
chronic  laryngitis.  The  condition  is  not,  therefore,  one 
of  true  hernia,  but  is  rather  the  protrusion  of  iuHainma- 
tory  hyperplastic  tissue.  Such  tissue  cannot  as  a  rule  be 
replaced,  and  the  ternr  hernia  or  prolaj^se  is  a  misnomer. 

The  first  case  of  this  kind  was  described  by  Leflerts,' 
in  1875.     Following  this,  Zawerthl-  published  a  case  be- 


Since  then  numerous  other  cases  have  been  reported, 
but  the  condition  cannot  be  regarded  as  of  freciuent  oc- 
currence. 

Thei'e  are  two  varieties — the  soft  and  the  hard,  or 
pachydermatous.  The_v  may  be  pedunculated  or  broad- 
based;  they  may  extend  but  partially  over  the  vocal 
cords,  or  may  reach  so  great  a  size  as  to  project  between 
their  free  edges,  and  thus  interfere  with  respiration  as 
well  as  phonation.  Tlie  soft  variety  is  dependent  upon 
stasis  as  the  result  of  chronic  inflammation  and  is,  there- 
fore, more  readily  influenced  by  treatment  other  than 
surgical.  The  hard  variety  is  rarely  reduced  by  local 
applications  and  almost  invariably  necessitates  amputa- 
tion. It  is  not  impossible,  however,  for  the  latter  variety 
to  undergo  spontaneous  atrophy,  but  this  result  is  by  no 
means   to   be  depended  on  if   cither  the   voice   or  the 


Fio.  3133.— Prolapse  of  the  Ventricles  of  the  Larynx.    (After  Schrotter.) 


fore  the  Medical  Congress  in  Geneva,  Switzerland,  in 
1878.  Soils  Cohen'  described  a  case  in  1883,  and  Mc- 
Kenzie  and  Morton  ■•  two  other  cases.  Gougenheim ' 
described  five  cases  of  hernia  ventriculi,  four  of  which 
accompanied  tuberculosis.  Sclu'oeder'  describes  an  in- 
teresting and  instructive  case  and  Massei '  describes  one. 


Fig.  3136.— Prolapse  of  the  Ventricles  of  the  Larynx.    (From  Hey- 
luan^s  ■'  Handbuch.") 

respiration  furnishes  indications  for  removing  the  mass. 
With  the  soft  variety  we  may  have  considei'able  change 
in  the  laryngoscoijic  ]iicture  from  time  to  time ;  the  size 
of  the  tumor  may  also  vary  greatly,  thus  causing  the 
symptoms  to  change.  Thus,  for  example,  extreme  her- 
nias are  present  when  the  tumor  is  enlarged  from  an 
acute  exacerbation  of  the  chronic  inflammation,  and  there 
will  be  pronounced  hoarseness.  Then  again,  at  other 
tiiues,  the  prolapsus  may  be  less  in  size,  and  the  voice 
will  then  be  scarcely  roughened.  This  is  not  alto- 
gether true  of  the  hard  variety  in  whicli  submucous  con- 
nective tissue  is  greatly  increased.  We  then  have  a 
tumor  that  may  at  times  be  with  difficulty  differentiated 
from  a  true  neoplasm  of  the  cord,  of  the  ventricle,  or 
of  the  false  vocal  cords.  In  the  soft  variety,  again,  it  is 
not  impossible  to  behold  the  prolapsed 
tissue  disappear  or  diminLsh  in  size 
on  phonation,  to  reappear  on  iusiiira- 
tion.  This  is  explained  b}'  the  fact  that 
during  phonation  the  dimensions  of  the 
sinus  are  increased,  and  the  rigidity  of 
the  musculature  of  the  vocal  apparatus 
renders  the  edges  of  the  sinus  as  well  as 
its  walls  tense.  The  prolapsed  tissue  is 
thus  drawn  and  pushed  back  within  the 
confines  of  the  sinus.  During  inspiration 
the  musculature  is  relaxed  ami  the  area 
of  the  sinus  of  Morgagni  is  deci'cased, 
and  the  redundant  tissue  again  slips 
down  into  view.  The  laryngoscopic 
jjicttu'e  shows  a  prolapse  of  the  mucous 
membrane  which  may  occupy  the  entire 
length  of  the  ventricles,  or,  approach- 
ing the  polypoid  form,  may  cover  a 
portiim  of  the  true  vocal  cords.  The 
siu-face  is  smooth  and  of  a  dark  red  color. 
The  disease  may  be  bilateral  or  uni- 
lateral. The  subjective  symptoms  are 
those  of  chronic  laryngitis.  The  con- 
dition may  be  differentiated  from  true 
polypus,  infiltration,  etc.,  l\ythe  use  of  the  sound;  wlien 
touched  with  this  insti'ument  a  prolai^se  conveys  the  im- 
])ression  of  a  hyperplastic  or  turgescent  turbinated  body. 
Tke.\t.ment. — Astringents  and  stimulants  are  of  little 
use  except  in  rare  cases  of  ihe  soft  variety.  Destruction 
with  the  galvauo-cautery  is  a  slow  and  tedious  process. 
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■while  the  resulting  scar  may  produce  changes  in  the 
larynx  which  may  not  be  without  danger  to  the  voice  or 
to  respiration.  Much  more  rational,  as  Jlassei '  says, 
is  the  use  of  cither  the  cold  or  the  hot  snare  in  removing 
this  redundant  tissue.  These  instruments  are  to  be  used, 
however,  by  none  but  the  most  dextrous.     The  usual 


Fig.   3137.— Prolapse    of    the  Ventricles   ot    tbe    Larynx.      (After 
Schrotter.) 

treatment  for  the  chronic  catarrh  must  be  instituted  and 
attention  must  be  directed  to  the  hygienic  conditions 
surrounding  the  individual.  Soils  Cohen"  reports  good 
results  following  insufflation  of  sulphate  of  copper,  and 
other  astringents.  In  Lefferts'  case,  the  performance  of 
thyrotonij'  became  imperative.  ^''oi-cal  11.  Pierce. 
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LARYNX,  DISEASES  OF:    STENOSIS.— Stenosis,  as 

a  medical  term,  means  constriction  or  narrowing  of  an 
opening  or  tube.  It  may  e.xist  in  all  degrees,  from  a 
mere  diminution  of  the  natural  calilue  of  an  organ  to 
complete  closure.  When  applied  to  the  larynx,  the  term 
implies  an  amount  of  constriction  within  the  cavity  itself 
sufficient  to  interfere  with  respiration.  This  interference 
may  or  ma}'  not  be  sufficient  to  endanger  life.  A  very 
large  majority  of  the  cases  of  hiryugeal  stenosis  which 
occur  are  due  to  conditions  arising  within  the  larynx ; 
while  the  small  minority  owe  their  origin  to  pressure 
from  without  occasioned  by  external  pathological  condi- 
tions. The  stenosis  may  not  only  be  variable  in  degree, 
but  variable  in  duration  likewise:  the  condition  being  in 
some  cases  teiuporary.  in  others  permanent,  or  at  all 
events  continuing  until  relieved  by  medical  or  surgical 
measures. 


Stenosis  of  the  larynx  maj'  be  either  congenital  or  ac- 
quired. The  large  majorit}-  of  cases  are  of  the  latter 
character;  while  the  former,  or  pre-natal  stenosis,  is  so 
rare  as  to  have  been  considered  by  some  writers  as  non- 
existent. In  the  museum  of  the  Royal  College  of  Sur- 
geons, London,  no  specimen  can  be  found;  and  no  less  an 
authority  than  Mr.  Bland  Sutton  asserts  that:  "The 
larynx  is,  of  all  organs,  the  least  liable  to  malformation." 

CoNGEKrrAL  Stenosis. ^Nevertheless,  cases  do  occa- 
sionally occur.     They  may  be  divided  into  the  following : 

Si/philitic  Stcnosin. — A  case  has  been  rejiorted  by 
Fraenkel,  in  which  a  child  three  months  old  died  of  syphi- 
litic laiyngeal  stenosis.  Post-mortem  examination  re- 
vealed necro.sis  of  the  cricoid  and  arytenoid  cartilages  and 
the  presence  of  intralaryngeal  abscess.  J.  N.  Mackenzie 
also  describes  a  form  of  congenital  syphilis  characterized 
by  interstitial  laryngeal  inflammation,  and  the  gradual 
deposit  of  lilirous  material  within  the  organ,  resuUiug  in 
stenosis.  This  writer  says  that  laryngeal  lesions  in  con- 
genital syphilis  in  infants  are  not  rare,  and  that  they  have 
not  tieen  found  more  frequently,  simply  because  they 
have  not  been  sought  for. 

Testihular  Stenosis  (Lennox  Browne),  caused  bj'  the 
presence  of  limp  and  collapsible  vestibular  walls.  It  is 
characterized  by  an  approximation  of  the  ar^'epiglottic 
folds  and  an  excessive  curling  in  of  the  epiglottis,  pro- 
ducing more  or  less  narrowing  of  the  passage. 

Diaphragmatic  or  Web  Stenosis. — The  most  pronounced 
case  of  this  class  on  record  was  reported  by  Sir  Felix 
Semon  some  years  ago.  At  birth  the  infant's  cry  was 
weak  and  hoarse  and  attended  by  stridor.  At  the  age  of 
seven  years  the  stridor,  although  still  present,  had  im- 
proved soiuewhat.  Later  on,  the  stridor  increased  again. 
At  the  age  of  sixteen  j'ears  the  laiynx  was  examined. 
The  movement  of  the  vocal  cords  was  jjerfect,  but 
between  the  anterior  three-fourths  of  the  cords  was  a 
perfectly  symmeti'ical,  somewhat  transparent,  slightly 
reddish,  triangular  membrane.  The  free  border  was 
crescentic,  considerabh'  thicker  than  the  rest  of  the  web, 
and  white  in  color.  The  remaining  opening  was  laterally 
oval  and  less  than  one-third  the  normal  size.  The  bor- 
ders of  the  membrane  were  attached  to  the  cords,  the 
latter  being  distinguished  from  the  diaphiagm  by  their 
greater  Inilk  and  rounded  form.  On  attempted  pliona- 
tion  the  vocal  cords  came  almost  together,  and  the  web 
appeared  to  form  a  fold  below  their  level.  The  voice 
was  hoarse,  almost  aphonic.  As  the  dyspnoea  was  in- 
creasing, operative  treatment  became  imperative. 

As  a  rule,  pre-natal  web  formation  is  of  a  less  formi- 
dable character,  being  confined  to  the  extension  of  a  band 
between  the  anterior  portions  of  the  vocal  cords.  Seifert 
has  observed  and  reported  a  remarkable  series  of  four  of 
these  cases  which  occurred  in  one  family.  In  the  father, 
aged  forty-eight,  healthy,  a  membrane  supposed  to  be 
congenital  was  found  at  the  anterior  commissure.  It  was 
between  3  and  4  mm. 
in  width  from  back  to 
front  and  did  not  in- 
terfere with  either  vo- 
calization or  respii-a- 
tion.  In  one  of  tlie 
daughtei's  a  veiy  large 
diaphragm  existed, 
occasioning  stenosis, 
and  similar  in  form  to 
the  one  reported  by 
Semon.  Two  other 
daughters  each  had  a 
web  at  the  anterior 
commissure,  though  of 
smaller  dimensions.  The  mother  and  sou  were  both  free. 
JIcKee  and  Lennox  Browne  have  each  reported  a  similar 
case.  Chiari's  case  appears  to  be  the  only  one  recorded 
out  of  a  total  number  of  about  twenty,  in  which  the 
web  had  formed  between  the  posterior  ends  of  the  cords. 

The  congenital  deformities  of  the  posterior  coiumi.ssure 
are  usually  in  the  form  of  bifurcations  or  dilatations. 
Morell  Mackenzie  reported  one  in  which,  associated  with 
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FKt.   313(-.— Ciincemtal    Wei)    bteiiosis. 
(Sir  Feli.\  Seiuun.) 
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cleft  palate,  there  was  liifuvcation  of  the  epiglottis,  ex- 
temliug  downward  as  a  ilistiuet  lissure  between  the  aryt- 
enoids and  the  posterior  surface  of  the  cricoid.  The 
epiglottis  in  this  case  formed  two  flaps  which  fell  into 
the'larynx.  From  birth  there  were  constant  symptoms 
of  laryngismus  ending  in  sutfocation  at  the  age  of  four 
months.  A  cleft  in  the  interarytenoid  region  is  usually 
the  result  of  defective  development.  Congenital  dilata- 
tions of  the  larynx  in  the  form  of  pouches  or  laryngo- 
celes,  although  "very  rare,  sometimes  occur,  producing 
stenosis  by  the  apparent  prolapse  of  the  ventricle. 

AcQUiKED  Stenosis. — This  is  classed  according  to  its 
cause,  and  may  be  the  result  of  a  large  uiuulx-r  of  differ- 
ent pathological  conditions.  The  situation  may  be 
above,  between,  or  beneath  the  vocal  cords;  or  in  two  or 
all  three  localities  combined.  There  are  certain  symp- 
toms common  to  all  cases  of  laryngeal  stenosis.  All  im- 
pair respiration  to  a  greater  or  less  degree,  inspiration 
being  usually  affected  more  than  expiration.  Except  iu 
cases  of  acute  spasm  of  the  glottis  and  sudden  aHlema,  the 
onset  is  usuallj-  slow,  conmiencing  with  slight  interfer- 
ence with  normal  breathing,  and  inspiration  gradually  be- 
coming stridulous. 

In  cases  of  young  children,  it  is  often  difficult  or  even 
impossible  to  obtain  a  laryngosco])ic  view.  In  these 
cases  direct  linear  inspection  by  means  of  Kirstein's  au- 
toscope  should  accomplish  a  good  result,  by  giving  a  di- 
rect view  of  the  larynx  without  reversion,  as  in  the  use 
of  the  laryngoscope.  Wlien  the  view  is  obtained,  the 
appearance  of  the  larynx  will  be  found  to  vary  greatly 
aceordiug  to  the  cause  which  produced  the  stenosis.  As 
Asch  has  well  said :  "  In  cedema  we  have  a  smooth,  shin- 
ing swelling,  differing  in  color  according  as  it  is  produced 
by  acute  inflammation,  tuberculosis,  or  Bright's  disease. 
In  syphilis  we  have  a  ragged,  deformed,  irregidar  larynx, 
sometimes  filled  with  vegetations,  and  sometimes  ob- 
structed by  membranous  bands  or  adhesions.  In  cancer 
we  find  ulcerated  masses,  sanious  and  vegetating.  In 
perichondritis  the  deformed  condition  of  the  larynx  and 
the  presence  of  abscess  jioint  to  the  nature  of  the  disease ; 
while  the  appearance  of  polypi  and  of  spasm  or  paralysis 
are  at  once  apparent  on  examination." 

One  characteristic  sj-mptom  common  to  all  cases  of 
larvugeal  stenosis  is  the  increase  of  dj'spnwa  during  the 
hours  of  sleep,  owing  to  the  fact  that  the  crico-aryte- 
noidei  postici  muscles,  the  dilators,  are  withdrawn  dur- 
ing that  period  from  the  contml  of  the  will.  As  the  dis- 
ease advances,  respiratiou  becomes  more  diflicult,  the 
air  suppl}-  to  the  hiugs  diminishes,  and  oxygenation  of 
the  blood  is  interfered  with,  vintil  linall}'  the  face  be- 
comes cyanotic,  and,  to  save  or  prolong  life,  tracheotomy 
or  intubation  may  be  called  for. 

^Yhile  the  diagnosis  of  the  exi.stence  of  laryngeal  ste- 
nosis may  not  be  difficult,  the  determination  of  the  nature 
of  the  lesion  which  jiroduces  it  iu  a  giveji  case  may  be  far 
otherwise,  calling,  after  the  period  of  infantile  life,  im- 
peratively for  the  use  of  the  laryngoscope.  If  the  ste- 
nosis is  simply  the  result  of  contractions  or  adhesions,  the 
nature  of  these  may  be  readily  discovered  by  the  use  of 
this  instrument;  but  when  excessive  redema  is  present, 
the  cause  is  not  so  easily  ascertained. 

The  principal  pathological  conditions  which  produce 
acquired  stenosis  are  the  following: 

yeiirosen. — These  may  be  divided  into  acute  and  chronic 
functional,  and  organic. 

An  acute  functional  neurosis,  iu  the  form  of  spasm  of 
the  crico-aryteuoidei  laterales  and  the  arytenoitleus,  is  of 
frequent  occurrence  in  child-life.  These  muscles,  stim- 
ulated to  intense  acti\'ity,  r)vereome  tlie  abductor  mus- 
cles, and.  preventing  their  normal  action,  interfere  ma- 
terially with  respiratiou.  In  many  cases  the  spasm  is  of 
tempnrary  duration — the  stridor  lasting  for  a  short  period, 
to  lie  followed  by  relief — after  which  the  old  symptoms 
of  stenosis  may  recur  or  not.  acecirding  to  the  character 
of  the  case.  The  classical  laryngismus strididus  or  spas- 
modic croup  is  of  this  nature,  and  while  it  may  be  very 
alarming  to  the  friends  cjf  the  little  patient  at  tiie  time,  it 
is  rarelj"  fatal.     The  causes  jiroducing  this  condition  are 


usualh'  congestion  or  inflammation  in  some  part  of  the 
respiratory  tract,  either  subglottic  or  pharyngeal;  in  oth- 
er oases  the  spasm  is  considered  to  be  of  a  inn-ely  reflex 
character.  Probably  of  the  latter  form  were  the  two  fa- 
tal cases  of  neurotic  stenosis  reported  by  Clement  Hunter. 
These  cases  were  so  unusiuil  that  they  are  worth  record- 
ing here.  Tlie  first  was  that  of  a  twin  boy  aged  nineteen 
months.  The  other  twin  had  died  at  the  age  of  one 
month.  The  child  was  reported  as  perfectly  well,  when 
the  mother  lifted  him  out  of  bed  to  give  him  his  regular 
bath.  In  a  fit  of  passion  he  threw  his  head  back  and 
ceased  to  breathe.  His  face  became  blue  and  his  muscles 
rigid.  He  was  put  into  a  hot  bath  b>it  without  avail, 
aud  died  at  once  without  uttering  a  sound.  Two  daj's 
later  the  sister  of  the  boy,  aged  seven  months,  was  seized 
in  a  similar  manner.  She  had  alwaj'S  been  a  healthy 
child.  Suddenly,  while  lying  on  her  mother's  knee,  she 
became  rigid  aud  blue  in  the  face,  and  without  uttering 
a  sound  died  exactly  as  did  her  brother.  In  both  these 
cases  the  seizure  was  accompanied  with  carpo-pedal  con- 
tractions. There  were  no  general  convulsions,  aud  in 
neither  case  had  there  been  crowing  respiration  at  any- 
time. Post-mortem  examination  found  both  bodies  well 
nourished,  all  the  organs  in  a  healthy  condition,  and 
neither  foreign  bod}'  nor  obstruction  in  the  larynx  of 
either.  There  were,  however,  marked  signs  of  rickets  in 
each — a  condition  said  to  be  a  strong  predisposing  factor 
iu  the  development  of  spasm  of  the  glottis. 

A  word  here  in  reference  to  the  stridor  of  laryngeal 
spasm.  The  crowing  sound  so  frequently  heard  is  the 
sign  that  the  spasm  is  either  forming  or  relaxing,  and  that 
the  air  is  entering  the  partially  closed  glottis.  When  the 
attack  is  fatal,  no  soiuid  is  produced,  as  no  air  can  enter. 
When  an  observation  can  be  obtained  during  an  attack  of 
stridor,  the  vocal  cords  will  be  found  in  a  state  of  ad- 
duction, the  niche  between  the  parallel  lines  being  almost 
absent  during  expiration,  and  presenting  the  form  of  a 
very  narrow  isosceles  triangle  during  inspiration. 

Chronic  functional  neurosis  of  the  larj-nx  maj-  occasion 
a  certain  amount  of  stenosis  while  the  neurosis  continues, 
although  it  is  rarely  dangerous  per  se.  It  is  a  condition 
of  general  paresis  of  the  recurrent  nei've  aud  is  supposed 
to  be  occasioned  by  a  toxic  influence  upon  the  nerve  cen- 
tres. In  the  study  of  the  pathology  of  toxic  paralvsis 
of  this  organ  arising  from  Z3-motic  diseases,  Watson  Wil- 
liams and  .lobson  Home  report  instances  in  which 
tyjihoid  fever,  measles,  rhemuatism,  gonorrlxva,  and 
other  affections  were  followed  by  the  development  of  ab- 
ductor ]iaral3'sis.  or  recurreut  laryngeal  paralysis,  when 
both  abductor  and  adductor  muscles  were  affected. 

An  organic  neurosis  of  the  larynx  may  produce  stenosis. 
That  the  abductor  muscles  of  the  larynx  are  always  more 
vulnerable  to  organic  nerve  lesions  than  are  the  adduc- 
tors is  a  generally  conceded  fact ;  and  many  authorities 
go  as  far  as  Sir  Felix  Semon,  who  lays  it  down  as  a  law 
that  paral_ysis  of  the  adductor  is  alwaj'S  secondary  to 
paralysis  of  the  abductor  muscle.  He  summarizes  this 
conclusion  in  these  words:  "While  there  is  not  a  single 
authenticated  case  on  record,  in  which  it  has  been  shown 
by  post-mortem  examination  that,  in  a  slowly  pi-ogres- 
sive  organic  lesion  of  the  motor  nerves  of  the  larynx,  the 
adductors  had  been  primarily  or  exclusively  affected,  we 
are  now  in  possession  of  qviite  a  number  of  well-observed 
cases  demonstrating  the  opposite  order  of  events  " — that 
is,  cases  in  which  the  abductors  had  been  primarily  or 
exclusively  affected. 

Krause  has  advanced  what  is  called  the  spasm  theory: 
that  instead  of  ]iaralysis  of  the  abductors,  it  is  clonic 
spasm  of  the  adductors  that  has  produced  the  stenosis. 
Regarding  this  theory  Bosworth  says  that  "it  is  difficult 
to  understand  how  a  clonic  spasm  affecting  a  given 
group  of  muscles  can  persist  through  a  long  period  of 
\'ears,  without  resulting  in  degenerative  changes  which 
are  to  an  extent  uniform  in  all;  for  repeated  investiga- 
tions have  demonstrated  conclusively  that  the  al>ductor 
muscles  are  the  ones  which  alone  undergo  marked  atro- 
phic degeneration.''  Hence  the  conclusion  that  they  are 
the  ones  primarily  affected. 
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Grossman  combats  the  theory  of  Semon,  his  opposition 
■being  based  upon  a  scries  of  experiments;  but  liis  view, 
apparentl}-,  is  not  supported  by  adequate  clinical  inves- 
ti^r.tion. 

A  contribution  to  the  study  of  toxic  paralysis  of  the 
larynx,  which  has  also  a  lieariug  upon  stenosis  of  that 
organ,  is  given  bj'  Heymann.  It  contains  a  resume  taken 
from  fifty  papers  upou  the  subject.  Lead  poisoning  is 
responsible  for  a  majority  of  these  cases.  There  are 
also  instances  of  paralysis  arising  from  copper,  antimony, 
pliosjihorus,  and  arsenic,  as  well  as  from  cannabis  indica, 
atropine,  morphine,  and  alcohol.  In  these  cases,  al- 
tliougli  there  were  exceiitious,  the  abductor  muscles  were 
the  ones  that  were  in  the  main  affected. 

In  support  of  Kniuse's  view  that  tlie  apparent  paralj'- 
sis  of  the  abductors  is  really  due  to  continual  spasm  of 
the  constrictor  muscles,  Gougeuheim  and  Solis  Cohen 
flseribe  the  resulting  atrophy  of  the  dilator  muscles,  as 
reported  by  Bosworth,  to  be  due  to  mechanical  rather 
than  to  paretic  immobility. 

Acute  ii'ihinii  of  the  larynx  is  an  infrequent  but  danger- 
ous cause  of  laryngeal  stenosis.  It  is  usually  sudden  in 
its  development,  and  may  occur  either  as  a  primary  dis- 
ease or  secondary  to  some  other  affection.  It  is  a  con- 
dition of  the  laiyn.x  attended  by  infiltration  of  the 
submucosa,  due  to  exosmosis  from  the  lymphatics  and 
blood-vessels. 

Primary  redematous  laryngitis  is  exceedingly  rare.  Of 
two  cases  that  I  have  seen,  one  only  was  very  severe.  It 
occurred  in  a  man  agei-1  thirty,  who  was  in  the  enjoy- 


FiG.  3139.— Stenosis  from  Acute  (Edema  of  the  Larynx.    (Bosworth.) 

nient  of  excellent  health.  One  night,  after  playing  bil- 
liards luitil  a  late  hour,  he  retired  feeling  as  well  as 
usual.  Two  hoiu's  later  he  awoke  with  a  sense  of  suffo- 
cation. From  that  time  until  dayhght  his  doctor  did 
what  he  could  to  relieve  him,  when  he  was  driven  to  my 
office  in  a  cyanotic  and  stertorous  condition.  I  found 
the  epiglottis  and  arytenoids  so  [edematous  that  neither 
the  ventricular  bands  nor  the  vocal  cords  could  l)e  seen. 
The  man  was  not  a  drunkard  but  had  been  indulging 
more  freely  than  usual.  Free  scarification  of  the  poste- 
rior siu'face  of  the  epiglottis  and  the  arvtenoids,  together 
with  hot  steam  iidialations,  resulted  in  recovery. 

CEdema  may  be  occasioned  b}-  fractures  of  the  carti- 
lages, by  inhalations  of  irritating  vapors,  by  the  use  of 
escharotics,  etc. ;  it  may  be  due  to  inflammatorj'  action 
in  adjacent  structures,  abscesses,  wounds,  etc. ;  or  it  ma}- 
occur  as  a  secondary  effect  from  syjihilis,  carcinoma, 
tuberculosis,  myxtederaa,  syringomyelia,  Bright's  dis- 
ease, phlegmon  of  the  peritonsiilar  tissue,  and  many  other 
affections. 

The  symptoms  in  acute  oedema  are  markedly  laryngeal. 
Dyspnoea  and  loss  of  voice,  with  pain  upon  mo\ement 
or  upou  efforts  at  deglutition  or  phonation,  come  on 
rapidly.  If  relief  is  not  obtained,  cyanosis,  mental  dis- 
tress and  restlessness,  followed  by  hebetude,  quickly  ap- 


FiG.  31411. —  Turban  -  shaped 
Epiglottis.    (Lake.) 


pear;  the  temperature  rises,  and  after  a  day  or  two  the 
patient  dies. 

lusjiection  will  show  the  epiglottis  and  arytenoids  so 
swollen  as  to  render  a  view  of  the  interior  of  the  larynx 
out  of  the  question.     In  some  cases  all  that  can  be  ob- 
served by  the  use  of  the  laryn- 
goscope  will    be    a    distorted 
mass  of  edematous  tissue. 

When  the  disease  is  less 
acute,  and  owes  its  origin  to 
some  chronic  systemic  dyscra- 
sia,  the  symptoms  are  less 
alarming;  and  although  the 
case  may  be  ho|)eless,  the  con- 
dition may  last  for  weeks  with- 
out producing  a  fatal  issue. 

On  examining  bj'  the  laryn- 
goscope, in  the  milder  forms 
of  the  disease.  onU'  certain 
parts  will  be  found  to  be  seriously  affected,  the  swell- 
ing being  localized  about  the  epiglottis,  arytenoids, 
ventricular  bands,  or  subglottic  region,  some  or  all  of 
these  parts  being  affected.  Good  examples  of  this  form 
of  anlema  are  pictured  in  Lake's  illustrations  of  laryn- 
geal tuberculosis.  In  Fig.  3140  we  see  a  turban-sbai'ied 
epiglottis;  and  in  Fig.  3141,  cedema  of  the  arytenoids. 

The  color  of  the  uuicous  memlirane  in  cedema  varies 
from  a  grayish-pink  to  a  bright  red;  the  tissues  are  full 
and  rounded,  and  the  membrane  is  bright  and  glistening. 
There  is  usually  copious  secretion,  but  this  is  not  neces- 
sarily of  a  purulent  character,  if  the  mucosa  lias  not 
been  broken. 

Pseudomembranvus  Stenosis. — This  condition  is  of  fre- 
quent occurence.  It  usually  forms  a  conqilication  of 
laryngeal  diphtheria,  being  an  extension  of  the  disease 
downward  from  the  pharynx.  When  the  false  membrane 
is  deposited  upon  the  lar_vngeal  walls,  it  les.sens  the 
capacity  of  the  organ,  thereliy  diminishing  the  power  of 
respiration  (see  article  on  Diplitlicvia).  Sometimes  false 
membrane  has  been  formed  within  the  larynx  as  the 
result  of  swallowing  hot  or  caustic  fluids. 

Perkhomlritis  as  the  result  of  fi-acture,  simple  or  com- 
pouud,  will  occasion  stenosis  of  a  severe  character.  Com- 
pound fracture  is  particularly  likely  to  be  fatal,  probably 
more  so  than  is  an  incised  wound  of  the  organ. 

When  perichondritis  is  the  result  of  a  specific  disease, 
such  as  syphilis,  tuberculosis,  actinomycosis,  glanders, 
etc.,  it  is  usually  accompanied  by  swelling,  with  strep- 
tococcal, staphjdococcal,  or  pneumococcal  invasion. 
Purulent  infiltration  follows,  dissecting  the  perichon- 
drium from  the  cartilage,  producing  necrosis,  and  rapidly 
developing  abscess  formation.  The  result  is  usually  ex- 
treme stenosis.  In  the  majority  of  instances  of  perichon- 
dritis due  to  typhoid  fever,  the  infection  and  inflamma- 
tor}r  action  are  similar  to  those  seen  in  abscess  formation, 
and  the  pus,  making  for  the  pioint  of  least  resistance, 
effects  an  opening,  and  there  is  thus  established  an  ulcer- 
ated condition  of  the  mu- 
cous membrane.  The  ty- 
phoid bacillus  is  usually 
present  in  the  necrotic 
mass  (Kj-le). 

What  Lake  terms  the 
acute  fulminating  peri- 
chondritis of  tuberculosis 
is  accompanied  b^'  all  the 
signs  of  acute  a>dema- 
tous  laryngitis  with  high 
fever  and  severe  stenosis, 
demanding  immediate  tra- 
c  h  e  o  t  o  m  y  ;  while  the 
chronic  variety  produces 
less  stenosis,  as.  by  reason  of  the  slower  action,  ulceration, 
exfoliation,  and  expectoration  of  necrosed  cartilage  fol- 
low one  another  in  regular  order. 

In  perichondrial  abscess  of  the  cricoid,  the  stenosis  is 
most  severe  and  the  danger  imminent,  owing  to  the  great 
swelling  which  occurs  in  this  region.     AVhen  several  car- 
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Fig.  3143.— Cicatricial  Steno- 
sis before  Treatment.  (Len- 
nox Rrowne.) 


tilasres  are  iuvolvcd  tlie  prognosi.s  is  most  unfavorable. 
In  uearlj-  all  cases,  however,  life  might  be  prolonged  if 
tracheotomy  were  iierformed  early  in  the  disease.  The 
presence  of  a  purulent  sac  witliiu  the  larynx  would 
preclude  the  advisabilitj'  of 
intubation. 

AVhat  Gerhardt  terms  "  f/(or- 
tliti"  inferior  hjipertropMca'' 
owing  to  the  fact  that  it  is  at- 
tended with  local  stibglottic 
hypertrophies,  sometimes  oc- 
curs, and  maj'  be  productive 
of  a  .serious  degree  of  larj'n- 
geal  stenosis.  The  ^^  chronic 
hli-nnorrhaii  of  Stoi-rc/,"  like- 
wise produces  hypertrophies 
and  cicatrices,  but  in  the  vocal 
cords  instead  of  beneath  them. 
Klebs  says  that  histologically 
the  elements  in  blennorrha^a  re- 
semble those  of  rhiuoscleroma.  It  is  a  question  whether 
both  conditions  are  not  of  the  nature  of  pachyderiuia. 
"When  cicatrization  takes  place  in  subglottic  hyper- 
trophy it  results  in  the  foi'mation  of  a  tirm  white 
glistening,  membrane,  sometimes  coiuplctelj'  encircling 
the  subglottic  ring  of  the  lar_ynx,  producing  more  or 
less  permanent  stenosis.  Cicatricial  bauds  in  blennor- 
rhea chronica  may  produce  a  similar  result.  Asch  de- 
scribes a  case  in  which  he  found  two  folds  of  membrane, 
one  on  either  side  of  the  larynx  beneath  the  vocal  cords 
and  on  a  level  with  the  cricoid.  They  had  so  contracted 
the  passage  that  tlie  aperture  was  onlj'  the  size  of  a  goose 
([uill.  The  breatiiing  was  stridulous  and  could  be  heard 
in  the  next  room.  The  dysijuoea  at  times  was  so  great 
that  treacheotomy  seemed  inevitable.  The  stricture, 
however,  was  dilated  with  laryngeal  forceps,  this  being 
followed  up  with  further  dilatation  by  a  succession  of 
SchrOtter's  tubes,  and  the  lumen  of  the  larynx  was  re- 
stoi'cd  to  nearly  its  normal  size. 

Oimtrices  are  scai'S  left  by  the  healing  process  after 
destruction  or  injury  of  normal  tissue.  Hence  these  can 
occur  only  when  natvire  makes  an  effort  to  repair  the  or- 
ganism, parts  of  which,  either  from  disease  or  from  injury, 
have  been  destroyed.  The  formation  of  scar  tissue  is  a 
pathological  process  of  a  purelj'  provisional  character,  the 
tendency  after  development  being  toward  constant  con- 
traction. Consequently,  when  cicatrices  occur  in  the 
larynx,  the  stenosis  which  they  occasion  is  more  likely 
to  increase  than  to  diminish. 

Si/p/tilin,  when  it  occurs  in  the  laiyux,  is,  of  all  consti- 
ttitional  diseases,  the  one  most  likely  to  be  followed  by 
cicatricial  stenosis,  as  is  well  shown  in  Lennox  Browne's 
case  (Figs.  3142  and  3143).  This  never  occurs,  however, 
in  the  early  stages  but  onlj'  iu  the  tertiary  period,  years 
after  the  original  infection.  It  is  then  that  the  gummy 
.syphilide  of  Fournier  and  deep  ulcei'ation  summarily  de- 
stroy the  tissues,  and  it  is  nature's  effort  to  repair  the 
wliolesale  destruction  that  produces  the  cicatrization. 
The  parts  usually  aff'ected  first  are  the  epiglottis  and  the 
arytenoids.  Still  uo  region  of  the 
larynx  can  be  considered  free  front 
the  po.ssibility  of  infection.  The 
tendency  is  to  extend  gradually  to 
the  surroimding  tissues.  When"  the 
cartilages  are  partially  or  wholly  de- 
stiwcd,  they  make  their  way  through 
the  ulcerated  surfaces  of  the  nuicous 
membrane,  being  discharged  iutra- 
laryngeally,  rarely  through  the  ex- 
ternal wall. 

Luptjs  also  soiuetimes  gives  rise  to 
stenosis  by  the  formation  of  cicatri- 
cial tissue.  The  narrowing  of  the 
laryngeal  lumen,  due  to  cicatricial  contraction  iu  an  old 
case  of  lupus,  is  characterized  by  a  general  luatting  to- 
gether of  the  iiarts  (Kyle),  until  the  opening  ma}-  be 
almost  obliterated.  There  are  several  instances  ou" rec- 
ord of  this  character.     The  tissues  are  usually  auseinic, 


Fig.  3U3.— The  same 
after  Use  of  Cutting 
Dilator.  (Lenno.x 
Browne.) 


except  when  small  red  nodules  give  evidences  of  acute 
inflammation. 

Leprusy  of  the  larynx  is  always  attended  by  more  or 
less  dyspucea,  stenosis  of  the  glottis  being  a  prominent 
feature  whenever  the  laiynx  is  attacked.  Phiueas  Alira- 
liam  reports  a  case  in  which  the  glottis  was  reduced  to 
tlie  size  of  a  duck  cjuill,  necessitating  tracheotomy  to 
prolong  the  life  of  the  patient. 

Tnhercvloiiis  of  the  larynx  is  frequentl}'  the  cause  of 
stenosis,  and  may  occur  iu  several  ways.  Perhaps  the 
most  frequent  is  in  the  form  of  submucous  intiltration  of 
the  epiglottis  and  of  the  arytenoids,  as  shown  by  Lake. 
Paralysis  of  the  vocal  cords  due  to  glandular  pressure 
upon  the  recurrent  nerve  is  of  not  unusual  occurrence. 
Hyperplastic  formation  within  the  larynx,  immobility  of 
the  arytenoids  from  ankylosis  of  the  articulation,  granu- 
loinata,  and  pajjillouiata,  may  any  of  them  so  lessen  the 
lumen  of  the  larynx  as  to  produce  stenosis.  It  ma_v  be 
safely  said,  however,  that  cicatricial  stenosis  rarely  if  ever 
occurs  in  tuberculosis  of  the  larynx.  The  whole  tendency 
of  the  disease  is  toward  destruction.  Repair  after  surgi- 
cal measures  does  sometimes  occur,  but  the  prior  destruc- 
tion in  these  cases  has  never  been  so  great  as  seriously  to 
lessen  the  size  of  the  cavity  after  the  process  of  healing 
was  accomplished. 

Glanders  sometimes  attacks  the  human  subject  (Asch), 
and  when  it  does  the  larynx  is  often  affected.  Simul- 
taneousl}'  with  the  development  of  tubercles  and  ulcei's 
in  the  respiratory  tract,  infiltration  takes  place  iu  the 
laryngeal  mucous  membrane.  Secondary  o'dema  may 
give  rise  to  dyspncea;  and,  when  healing  occtirs,  contrac- 
tion of  cicatrices  may  give  rise  to  severe  and  permanent 
stenosis. 

Leiicocythwmia.- — Otto  Barwiek  and  Epjiingcr  throw 
new  light  upon  the  pathological  condition  of  the  larynx 
induced  b}'  this  disease.  In 
the  parts  rich  in  glands,  es- 
peciall.y  the  epiglottis  and 
false  cords,  catarrh  occurs 
with  swelling  of  the  mucous 
membrane.  Small  lymjih 
tubercles  may  form  through- 
out the  lining  membrane  of 
the  larynx,  and  the  tops  of 
these  may  ulcerate.  White 
blood  cells  accumulate  in 
large  numbers  in  the  blood- 
vessels; and  the  characteris- 
tic intiltration  takes  place  in 
the  form  of  small  islands, 
which  have  been  termed  leu- 
kemic infarctions.  When  the  tubercles  or  nodules  are 
in  exposed  parts,  they  readily  break  down  by  ulceration 
and  hemorrhage  occurs  from  them.  The  most  impoi-tant 
of  the  clinical  features  is  the  laryngeal  stenosis,  which  the 
diffuse  leucocythit?mic  infiltration  sometimes  produces. 
In  some  cases  this  intiltration  comes  on  very  rapidly  and 
is  followed  by  death  from  dyspnoea  iu  a  few  weeks. 

Goitt  is  sometimes  the  cause  of  serious  spasm  of  the 
larynx.  Watson  Williams  reports  a  case  in  which  the 
patient  woul'd  be  attacked  by  indigestion  and  gout  when- 
ever he  was  indiscreet  in  diet.  The  gouty  attacks  always 
came  on  in  the  night,  assuming  the  form  of  laryngeal 
spasm,     AUbtitt  has  also  recorded  a  similar  case. 

Benirpi  tiiiiim-s  of  the  larynx  give  rise  to  more  or  less 
stenosis,  according  to  their  character  and  location.  They 
rarely  in  the  adult  attain  a  size  great  enough  to  endanger 
life,  although  the  involvement  may  be  sufficient  mate- 
rially to  impede  respiration.  Of  all  forms  of  neoplasm 
which  occur  in  this  region  papillomata  are  the  most  fre- 
quent. They  occur  at  all  ages.  In  adult  life  they  are 
usuall.y  discrete  or  single,  and  although  they  may  give 
rise  to  serious  symptoms,  they  are  rarely  the  catise  of 
severe  stenosis.  Jlultiple  papillomata,  on  the  otlier 
hand,  occur  most  frequently  in  young  children,  some- 
times studding  the  vocal  cords  and  the  whole  interior  of 
the  larynx,  and  seriously  interfering  with  respiration. 
Some  authorities  look  upon  the  presence  of  adenoids  in 


Fig.  3144.— stenosis  from  Multi- 
ple Papillomata.  (Griiu- 
wald.) 
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the  naso-pharyux  as  the  chief  cause.  Quinlan  says  that 
in  thiny-oue  cases  of  ])apillomata  in  cliildreu  and  young 
adults,  he  found  adenoids  in  all  but  three.  The  contac-t 
of  the  dry  and  often  dusty  atmosphere  with  the  lender 
mucous  membrane  of  the  laryu.v,  in  cases  of  mouth 
bieathin-r,  is  supposed  to  be  the  irritating  cause  of  the 
formation  of  these  growths.  5Iany  authorities  give  over 
fifty  per  cent,  as  the  proportion  which  papillomata  bear 
to  all  other  neoplasms  of  the  larynx,  including  both  the 
benign  and  the  malignant  forms.  Xext  in  frequency 
coiue  libromata.  They  occur  singly,  as  also  do  myxo- 
niata.  fibro-myxomata,  angiomata.  lipomata,  adenomata, 
and  cystomafa.  The  two  latter  are  exceedingly  rare. 
The  symptoms  produced  by  all  these  growths  are  very 
similar,  varying  according  to  tlie  size  and  position  of  the 
neoplasm.  It  takes  a  larger  growth  to  produce  stenosis 
in  tlie  supraglottic  than  in  the  infraglottic  region;  while 
tiunors  situated  upon  the  vocal  cords,  although  smaller 
than  in  the  localities  mentioned,  are  much  more  likely  to 
produce  spasmodic  stenosis. 

The  discovery  of  the  neoplasm  can  be  made  only  by 
the  u.se  of  either  the  laryngoscope  or  the  autoscope:  and 
the  nature  of  the  growth,  iu  many  cases,  can  be  learned 
only  by  microscopical  examination  of  a  minute  section 
of  the  .same. 

The  prognosis  in  benign  growths  is  rarely  unfavorable. 
They  can  usually  be  removed  by  endolarvugeal methods; 
and  iu  the  cases  of  multiple  papillomata  of  children, 
wiiich  bear  so  large  a  place  in  the  sum  total  of  cases,  the 
lesions  will  shrivel  an<l  exfoliate  or  be  absorbed,  when 
surgical  measures  relieve  tlse  mucous  membrane  of  the 
larynx  of  the  irritation  caused  Ijy  the  inspired  air. 

Mdlirintint  neoplas)i(S  may  occur  in  different  types,  all 
being  histologically  the  same  as  when  found  in  other 
organs  of  the  body.  The  usual  form  in  which  cancer 
occurs  in  the  larynx  is  either  epithelioma  orenceiihaloma. 
Scirrhus  and  sarcoma  are  more  rare.  Encephaloid  cancer 
is  rapid  in  its  development,  and  causes  stenosis  liy  filling 
up  the  interior  of  the  larynx  with  an  irregular,  mammil- 
lated.  light  rose-colored,  fungous  mass.  Epithelial  cancer 
is  slower  in  growth,  but,  like  the  former,  difficult  to  diag- 
nose. In  early  stages  it  resembles  a  large  and  irjitable 
pajiilloma.  One  distinguishing  feature  in  nearly  all  ma- 
lignant growths  is  the  formation  of  glandular  enlarge- 
ments iu  the  submaxillary  and  cervical  regions. 

The  princijial  laryngeal  symptoms,  as  in  the  case  of 
benign  growths,  are  the  gradual  loss  of  voice  and  the 
presence  of  increasing  laryngeal  .stenosis:  but  accom- 
panied liy  more  pain  and  fetor.  The  diagnosis  will  de- 
pend on  the  phy.sical  symptoms  together  with  the  results 
of  laryngoscopic  and  microscopic  examination.  When 
visible  lesions  become  apparent,  they  are  not  always 
easily  distinguished  from  syphilis,  and  ma.v  require  con- 
stitutional treatment  for  differentiation.  AVith  tubercu- 
losis it  is  not  so  likely  to  be  confounded.  Microscopical 
examination  of  a  small  ]iiece  of  growth  should  remove 
all  doubt,  although  W,  X.  Mackenzie  condemns  a  resort 
to  this  means  of  diagnosis,  as  too  hazardous  to  the  pa- 
tient. As  the  disease  advances,  vegetative  hypertrophies 
fill  up  the  larynx,  become  more  observable,  and  render 
the  diagnosis  more  certain.  The  prognosis  is  always 
bad,  the  patient  dying  from  one  to  several  years  after 
the  inception  of  the  disease,  and  not  infrequently  from 
asphyxia  the  result  of  the  stenosis. 

Foreign  hodies  Avithin  the  larxnx  may  by  their  presence 
produce  stenosis.  A  number  of  such  cases  have  been  re- 
corded in  which  relief  was  obtained  by  their  removal, 
while  in  other  cases  the  lesion  caused  by.the  foreign  body, 
notwithstanding  its  removal,  has  Ijeeu  followed  by  steno- 
sis. Bi'uggisser  reports  the  case  of  a  man,  aged  twenty- 
four,  in  whose  larynx  a  rubber  plate  containing  twofal.se 
teeth  was  impacted.  This  was  removed  on  the  eighth 
day,  but  the  removal  was  followed  by  complete  abductor 
paralysis,  and  tracheotomy  had  to  be  performed  to  relieve 
the  stenosis.  Kiser  relates  the  case  of  a  man  who  died 
of  laryngeal  and  pulmonary  tuberculosis.  He  had  suf- 
fered much  from  stenosis.  On  post-mortem  examina- 
tion, a  tooth  was  found  iu  the  distended  ventricle  of 


Morgagui.  It  had  probably  fallen  into  the  larynx  after 
extraction  and  had  been  coughed  into  the  ventricle.  Its 
presence  may  have  been  the  primary  cause  of  the  fatal 
disease. 

Stexosis  fkom  Externai,  Causes  is  due  to  comjues- 
sion  upon  the  larynx  from  without.  The  most  common 
cause  is  goitre,  particularly  the  enlargement  of  the  cen- 
tral lobe  or  the  i.sthmus  of  the  thyroid  gland,  a  condition 
that  frequently  obtains  iu  exophthalmic  goitre,  in  some 
cases  the  stenosis  from  compression  is  so  great  that  the 
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recumbent  posture  has  to  be  abandoned  and  the  sitting 
one  assumed  even  during  sleep.  Abscess,  aneurism, 
enlarged  tuberculous  glands,  or  neoplasms  in  the  region 
of  the  larynx  may  produce  compression  upon  the  laryn.x 
sufficient  to  induce  stenosis.  In  .some  cases  the  exten- 
sion of  portions  of  the  morbid  growth  to  the  interior  of 
the  larynx  has  aided  much  iu  producing  the  stenotic  re- 
sult. 

Treatmeivt.  — In  congenital  diaphragm,  -  formation, 
when  stenosis  is  severe,  operative  treatment  becomes  uec- 
essarj%  to  save  life  as  well  as  to  give  voice  to  the  patient. 
One  characteristic  of  the  web  which  connects  the  anterior 
portions  of  the  vocal  cords  in  these  cases,  is  its  great 
toughness  and  the  impossibility  of  cutting  it  in  situ  with 
a  knife.  In  Kreig's  case  attempted  incision  of  the  web 
was  followed  b}'  so  much  redema  that  tracheotomy  had 
to  be  done.  In  Seifert's  case  the  knife  broke  when  he 
was  trying  to  cut  with  it.  In  ^Greenfield's  and  also  in 
Semon's  cases  it  was  impossible  to  cut  the  membrane  with 
the  ordinary  laryngeal  knife;  but  Morell  JIackenzie  was 
alile  in  his  case  to  excise  the  membrane  with  scissors.  Sir 
Felix  Semon  after  cocainization  punctured  the  membrane 
with  the  electro-cautery.  To  his  surprise  the  result  was 
satisfactory,  and  he  repeated  the  process,  at  intervals,  sev- 
eral times.  The  tissue  gradually  shrank  away,  leaving 
the  cords  clear;  and  to  complete  the  operation,  he  re- 
moved the  remaining  segment  of  the  web  at  the  anterior 
commissure  with  cutting  forceps.  His  patient  made  a 
good  recovery  Axithout  any  return  of  the  web  formation. 
The  diaphragm,  in  these  cases,  is  usually  thickest  at  the 
anterior  or  acute  end.  The  condition  is  so  exceedingly 
rare  that  each  individual  case  must  be  treated  ou  its 
merits,  guided  b)-  the  judgment  and  laryngeal  experi- 
ence of  the  o]ierator. 

In  functioniil  stenosis,  particularly  laryngismus  stridu- 
lus of  childhood,  induced  by  irritation  of  the  nerve  cen- 
tres, the  rapid  production  of  counter-irritation  or  per- 
ipheral shock  will  often  give  relief.  Dashing  cold  water 
in  the  face  or  hot  water  ou  the  nape  of  the  neck,  traction 
on  the  tongue  made  at  respiration  intervals,  immersion  in 
a  hot  bath,  or  the  application  of  sinapisms  to  the  anterior 
or  posterior  surface  of  the  neck  may  be  useful.  Xerve 
sedatives  may  also  be  indicated — such  as  chloral  hydrate, 
bromide  of  potassium,  chloroform,  or  nitrite  of  aniyl. 
When  catarrhal  laryngitis  is  the  cause,  aconite,  tartar 
emetic,  pilocarpine,  or  apomorphine  ma.y  iu  appropriate 
doses  prove  of  benefit;  while  placing  the  patient  in  a 
steam  atmosphere  of  a  uniform  temjierature  should  aid 
mateiially  in  putting  an  end  to  the  spa.sm.  Should  the 
stenosis  be  seveie  enough  to  thi'caten  life,  as  in  the  cases 
recorded  by  Hunter,  intubation  should  be  resorted  to  at 
once.  The"  difficulty  lies  in  not  always  being  able  to  se- 
cure the  uecessarj'  instrument  iu  time  to  sa\'e  life. 
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As  chiUlreu  thus  affected  are  often  of  a  rachitic 
diathesis,  the  general  system  during  the  intervals  be- 
tween attaclis  should  be  carefully  examined  into,  and 
appropriate  treatment  administered.  Iron,  liyjiophos- 
phites,  and  codliver  oil  may  any  or  all  of  them  be  indi- 
cated. 

Oiyanic  stenosis  arising  from  paralysis  of  the  abductor 
muscles  will  be  urgent  in  its  call  for  treatment  according 
to  whether  the  disability  is  unihiteral  or  bilateral.  When 
of  central  origin,  wlietlier  from  tlie  effects  of  tertiary 
syphilis  or  from  those  of  neoplastic  piessure  upon  the 
nerve  centres,  iodide  of  potassium,  in  large  iloses  pushed 
to  the  verge  of  tolerance,  may  be  of  benefit.  In  certain 
cases  treatment  by  electricity  .serves  a  good  purpose. 
We  may  use  either  the  faradic  or  the  static  current,  al- 
though "in  the  majority  of  cases  the  galvanic  current  has 
proved  the  most  useful.  One  of  the  electrodes  should 
always  be  placed  within  the  larynx  upon  the  vocal 
cords.  In  threatened  suffocation  from  complete  bilateral 
abductor  paralysis,  Krausehas  suggested  section  of  both 
recurrent  laryngeal  nerves;  by  this  means  throwing  both 
vocal  cords  into  the  cadaveric  position,  relieving  the 
dyspncea,  and  prolonging  the  life  of  the  ]iatient,  but  de- 
stroying the  voice. 

Acute  (Edema  of  the  Larynx. — Prompt  and  energetic: 
treatment  is  in  these  cases  called  for.  Tlie  tedenia  needs 
immediate  relief.  If  possible  the  patient  should  be  con- 
fined to  a  room  with  the  air  surchai'ged  with  moisture  at 
a  temjierature  of  72'  to  75'  F.  At  the  same  time  an  ice 
bag  maj'  be  applied  to  the  neck  anil  retained  there— if  the 
condition  of  the  patient  warrants  it — until  relief  has 
been  obtained.  In  some  cases  heat  constantly  applied  to 
tile  neck  will  be  attended  with  equally  good  results.  As 
directly  local  treatment,  free  scarification  of  the  cedema- 
tous  mucous  membrane  shoidd  be  at  once  resorted  to. 
The  etlicieucy  of  the  latter  will  lie  enhanced  by  the 
constant  respiration  of  warm  saturated  air.  Together 
with  the  above,  cathartic  and  ani  ifebrile  measures  may 
aid  in  hastening  a  recovery.  Acute  oedema  of  the  laryn.v 
is  a  disease  in  which  intubaticm  can  scarcely  be  called 
for.  as  the  tube  after  insertion  lies  at  a  lower  level  than 
the  cedematous  swelliug.  In  cases  in  which  the  stenosis 
continues,  tracheotomy  may  be  required. 

PseudomeiiibranoHs  L/ifi/iigedl  Stenosis. — As  this  condi- 
tion is  associated  with  diphtheria,  the  reader  is  referred 
to  the  article  on  that  disease  for  more  detailed  infoi'ma- 
tion.  There  are  practically  only  two  methods  of  treat- 
ment, viz.,  the  administration  of  successive  doses  of  anti- 
to.\"in,  and  intubation  or  tracheotomy ;  or,  what  is  perhaps 
more  frequent,  the  combined  use  of  antito.xin  and  intuba- 
tion. In  my  own  jiractice  I  may  .say  that  formerly  when, 
in  consultation,  I  did  intubation  alone  for  the  relief  of 
diphtlieritic  laryngeal  stenosis  nearly  all  the  patients 
died.  Now,  as  in  every  instance  antitoxin  is  used  as 
well  as  intubation,  the  large  majority  of  the  patients 
recover. 

In  cases,  however,  in  which  the  pseudomembrane  is  of 
a  tra\unatic  origin  tracheotomy  will  lie  preferable  to  in- 
luliation.  I  have  seen  one  case  of  this  kind.  A  young 
child  inhaled  steam  from  a  boiling  kettle.  (Edema  and 
false  membrane  formed  at  once  in  the  ]iharynx  and  pre- 
sumably in  the  larynx.  The  voice  became  inarticulate, 
and  five  hours  after  the  accident  the  child  became  cyano- 
tic from  laryngeal  stenosis.  Tracheotomy  gave  immedi- 
ate relief.  The  tube  was  w'orn  for  a  week  anil  the  child 
recovered. 

PiiichondritiH. — When  the  disease  has  gone  to  the  ex- 
tent of  iiitralaryngi'al  abscess,  it  is  usually  accompanied 
by  u'dema.  iiarticularly  if  located  in  the  subglottic  re- 
gion, and  truehi'otomy  may  be  the  only  resouri'e.  When 
the  perichondritis  i.s  above  the  cords,  affecting  the  aryte- 
noids or  the  epiglottis,  the  swelling  may  not  be  .so  great; 
and  the  use  of  astringent  and  antiseptic  sprays  may  be 
of  service.  In  cliondritis  or  perichondritis  ofsyphilitic 
origin,  constitutional  treatment  should  be  resorted  to,  the 
iodides  being  |)ieferred.  If  stenosis  liecomes  urgent 
enough  to  demand  surgical  measures,  tracheotomy  should 
be  preferred  to  intubation,  for  prolonged  intubation  di- 


minishes the  possibility  of  effective  feeding,  while  trache- 
otomy does  not. 

Viciiti-ices. — One  of  the  chief  dangers  of  scar  tissue  in 
the  laiynx  is  due  to  its  constant  tendency  to  contract, 
thus  producing  steadily  increasing  stenosis.  In  cases  of 
syiihilitic  laryngitis  systemic  treatment  with  iodides  and 
mercury  would  minimize  the  destructive  action  of  the 
disease  and  lessen  the  danger  of  subsequent  stenosis ;  but 
when  the  latter  exists,  from  the  presence  of  bauds  actual- 
ly formed,  relief  can  be  obtained  liy  dilatation.  It  is  bet- 
ter, however,  to  incise  the  bands  and  then  dilate  or  use  an 
instrument  such  as  Whistler's  or  Lennox  Browne's,  either 
of  which  will  perform  the  double  duty  of  incision  and 
ililatation  at  the  same  time.  Schrotter  advises  trache- 
otomy first,  and  then  the  use  of  dilators  in  graduall}'  in- 
creasing size.  Storck  uses  a  dilator  attached  to  the  up- 
per portion  of  a  tracheotomy  tube,  distention  of  the 
constriction  being  thus  made  from  below,  without  the 
passage  of  an}'  instrument  through  the  mouth.  Navratil 
has  invented  an  instnuuent  fur  rapid  dilatation.  The 
great  danger,  after  ililatation,  in  all  eases  of  scar-tissue 
stenosis,  wliether  the  cicatrices  have  been  incised  or  not, 
is  that  of  recurrence.  To  aid  in  the  prevention  of  this, 
iodides  sho\dil  be  administered  and  a  judicious  oversight 
of  the  patient  retained. 

Benign  jS'eoplasms. — AVhen  stenosis  is  occasioned  by 
the  presence  of  benign  neoplasms  their  partial  or  com- 
plete evulsion  may  be  required.  Evulsion  is  not,  how- 
ever, in  these  cases  a  liard-aml-fast  rule.  While  many 
authorities  have  advocated  and  practised  thyrotomy  and 
subsequent  evulsion,  and  also  removal  by  intralaryngeal 
methods,  in  papillomata  of  children,  other  recent  writers 
have  advocated  tracheotomy  and  the  wearing  of  a  tra- 
cheal tube,  as  the  more  successful  method  of  treatment — 
leaving  the  papillomata  severely  alone.  In  Railton's 
case  of  nuiltiple  pajiillomata,  tracheotomy  was  done  at 
the  age  of  three  and  one-quarter  years,  and  at  the  end  of 
the  first  week,  the  metal  tube  was  replaced  bj'a  soft  one. 
Tliis  was  removed  twice  a  week  to  be  cleansed,  and  worn 
for  three  and  three-quarter  years,  to  be  finally  discarded 
ut  the  end  of  that  time,  the  child  being  cured.  Hunter 
MacKenzie  has  written  a  long  article  ujion  the  subject, 
recommending  this  as  the  radical  method  of  treatment,  in 
which  he  is  indorsed  by  such  men  as  Garel,  Oertel,  Elias- 
berg.  White,  Chapi)cll,  Gleitsman,  Baumgarten,  and  Car- 
michael. 

Except  in  cases  of  papillomata  of  children,  benign 
neoplasms  are  rarely  multiple,  and  when  laryngeal  ste- 
nosis is  produced  by  their  jiresence  intralaryngeal  evul- 
sion when  possible  slioidd  always  be  practised.  This 
may  be  accomplished  by  the  use  of  snares,  cutting  for- 
ceps, knives,  or  the  electro-cautery,  under  the  influeuce 
of  cocaine.  Care  should  always  be  taken  lest  the  occur- 
rence of  hemorrhage  complicate  the  operation ;  and  prep- 
aration should  be  made  to  meet  the  emergency  by 
ti-acheotomy  if  necessary.  In  some  cases  the  growth  can 
be  removed  bj'  thyrotomy. 

Maligniiiit  JVeojjlasnis. — When  the  neo|3lasms  ]iroduciug 
stenosis  are  of  a  malignant  character,  attemjited  relief  by 
evulsion  is  almost  out  of  the  question.  Only  wiieu  they 
are  pedunculated,  which  carcinoma  rarely  is,  and  at- 
tended by  no  glandular  involvement,  should  this  ever  be 
attempted.  Fraenkel  reports  a  case  in  which  an  epithelial 
growth  was  removed  successfully  from  the  right  vocal 
cord  by  the  galvano-cautery  snare,  although  he  had  to 
repeat  the  operation  a  number  of  times  at  intervals  of 
several  mouths  before  the  disease  was  finally  arrested.  I 
believe  this  is  the  only  case  on  record  of  complete  and 
lasting  recover}-  from  I'pitlielioma  of  the  larynx  by  intra- 
laryngeal operation.  AVhen  the  tumor  is  large  enough  to 
produce  stenosis,  and,  while  unattended  by  glandular 
di.sease,  is  still  confined  Avithin  tlie  larynx,  removal  of 
the  whole  of  the  organ  by  thyrotomy  is  considered  war- 
rantable, tracheotomy  having  first  been  performed.  As 
a  rule,  however,  the  only  relief  in  these  cases  that  can 
wisely  be  given  is  that  of  the  latter  operation.  Avliich 
grants  freer  resiiiratioii,  nature  being  Irft  to  do  what  she 
can  with  the  offending  neoplasm.     Intubation  in  iiialig- 
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naut  stenosis  of  the  larynx  is  not  arlvisable,  as  it  would 
only  increase  the  irritation  by  pressure  upon  the  malig- 
nant growth. 

Kcienml  Compression. — Tlie  treatment  of  stenosis  aris- 
ing from  external  pressure  depends  upon  the  nature  of 
tlie  com  pressing  body.  Probably  goitre  is  the  most  com- 
mon cause  of  this  condition,  the  isthmus  or  middle  lobe 
being  in  certain  cases  so  hyiicrtrophied  as  to  compress 
seriouslj'  both  the  larynx  and  the  upper  rings  of  the 
trachea.  Relief  in  these  cases  may  sometimes  be  accom- 
plished \)X  the  administration  of  large  doses  of  thyroid 
extract.  "Thymus  extract  has  also  found  its  advocates. 
In  other  instances  a  portion  of  the  isthmus  or  a  lateral 
lobe  of  the  thyroid  has  been  rcmovetl.  tliis  being  fol- 
lowed by  relief  of  tracheal  and  larj-ngcal  pressure.  The 
removal  of  the  whole  of  the  thyroid  is  not  advisable  as  it 
might  stimulate  the  development  of  myxa:?dema. 

Sometimes  the  pressure,  upon  the  larynx,  of  a  posterior 
.  or  lateral  pharyngeal  abscess  has  produced  stenosis. 
Peritonsillar  aliscess  has  been  known  to  extend  down  the 
slieath  of  tlie  pharyngeal  muscles  to  the  arj'tenoid  region 
and.  interfering  with  circulation,  to  induce  oedema  of  the 
larynx,  with  the  .same  result.  In  like  manner  abscess  of 
the  lingual  tonsil  may  induce  O'demaof  the  epiglottis  and 
seriously  interfere  with  resiiii-ation.  In  all  these  cases 
giving  free  vent  to  the  retained  pus  by  incision,  either 
•externally  or  internally,  as  the  merits  of  the  case  may  de- 
mand, should  atlord  relief,  and,  Ijy  removing  the  press- 
lu'e,  restore  the  sympathetic  condition  of  the  larynx  to 
its  normal  state. 

When  benign  external  neoplasms  interfere  with  respi- 
ration, they  shoidd  be  removed  by  ordinary  surgical 
Tiiethods,  while  malignant  growths  pressing  upon  the 
larynx  demand  low  tracheotoni}-  as  the  one  measure 
likely  to  allord  relief  and  prolong  life. 

This  brief  survey  of  the  main  causes  of  lar^-ngeal  ste- 
nosis, and  the  principal  methods  of  treatment  now  in  use, 
while  not  by  any  means  complete,  will  give  a  fair  idea  of 
the  means  at  our  disposal  for  dealing  with  this  distress- 
ing class  of  cases.  No  exact  set  of  rules  can  be  laid 
down.  Each  individual  case  must  be  treated  on  its  mer- 
its; and  the  surgeon  having  become  familiar  with  the 
technique  required,  should  grant  to  his  patient  the  most 
practical  as  well  as  the  most  scientitic  treatment  at  his 
command.  It  should  be  remembered  also  that,  to  obtain 
the  best  results,  a  large  share  of  unwearying  patience  and 
perseverance  is  often  required.  J.  Price-Brown. 

LARYNX,   DISEASES    OF:    SiTPHILIS.— The  period 

from  the  primary  infection  to  the  development  of  gen- 
eral infection,  as  evidenced  in  the  larj-nx,  varies  from 
eight  weeks  to  tliree  mouths,  but  the  latter  may  occur 
AS  late  as  twenty  or  even  thirty  years  after  the  primary 
inoculation.  Primary  syphilis  of  the  larynx  is  an  ex- 
tremely rare  condition,  only  two  cases,  so  far  as  the  writer 
lias  been  able  to  discover,  having  been  reported — one  by 
Krishaber  in  187T,  and  the  second  one  by  Moure  in  1890. 
The  lesions  met  with  in  acqiured  laryngeal  syphilis  arc, 
therefore,  of  the  secondary  and  tertiary  type,  and  con- 
comitantly with  these  there  are  frequently  cutaneous 
lesions  corresponding  to  each  period.  The  larynx,  from 
its  liability  to  various  forms  of  catarrhal  trouble,  is 
especially  apt,  on  account  of  its  thus  lowered  resisting 
power,  to  show  lesions  fif  syphilis.  From  the  frequency 
with  which  they  are  exposed,  through  the  variety  of  oc- 
cupations of  life,  to  catarrhal  conditions  of  the  respira- 
tory passages,  men — as  it  appears  from  a  review  of  the 
statistics  of  numerous  authors  on  this  subject — are  more 
liable  than  women  to  have  S3'philis  of  the  larynx.  The 
question  of  relative  frequency  of  secondary  or  tertiary 
laryngeal  manifestations  is  variously  stated  by  different 
authfirs.  In  the  writer's  experience  the  tertiary  mani- 
festations have  been  the  more  frequent.  There  is  no  re- 
lation between  the  character  of  cither  the  jirimary  or  the 
secondary  manifestations  and  the  subsequent  tertiary 
symptoms.  In  a  few  cases  neither  the  physician  nor  the 
patient  himself  has  been  able  to  detect  any  evidence  of 
primary  infection,  and    even   secondary   manifestations 


may  not  be  noticed;  and  the  only  evidence  one  has  that 
a  former  infection  has  occurred  is  the  presence  of  ex- 
tensive tertiary  ulceration. 

Objective  Sy.mpto.ms. — The  lesions  which  manifest 
themselves  are  of  the  secondary  anil  tertiary  stages.  The 
most  common  lesions  of  the  secondarj-  stage  are:  (1st) 
erythema;  (2d)  superficial  ulceration;  (3d)  a  mucous 
patch,  and  (-tth)  condylomata. 

Upon  laryngoscopic  examination  the  mucous  mem- 
brane will  either  be  found  to  be  uniforndj'  hyperiemic, 
thus  presenting  essentially  the  same  appearance  as  that  of 
an  ordinary  acute  laryngitis,  or  it  ma_y  show  an  irregu- 
larity in  the  distribution  of  the  inflammatory  areas,  this 
irregularity  being  due  to  interposed  areas  which  are  non- 
vascular, and  the  wliole  picture  presenting  a  so-called 
mottled  appearance  which,  as  some  authors  maintain,  is 
definitely  characteristic  of  secondary  syphilis. 

The  areas  involved  in  the  inflammatory  process  are 
generally  the  epiglottis,  the  false  and  the  true  cords.  In 
cases  in  which  the  inflammation  is  uniforndy  distributed 
and  persistent,  its  specific  nature  may  be  inferred  from 
the  fact  that  it  does  not  yield  to  anything  but  definite 
antisvphilitic  treatment.  This  inflammatory  process 
ma}-  lead  to  a  destruction  of  the  sujierticial  layer  of  the 
mucous  membrane,  in  which  case  there  will  then  be  .seen 
a  small,  shallow,  and  irregularly  shaped  ulcer  who.se  sur- 
face is  covered  with  a  yellowish-colored  secretion.  The 
superficial  ulcers  may  extend  and  unite  with  others,  and 
when  healed  leave  a   very  thin,  stellate-looking  cicatrix. 

The  occurrence  of  the  mucous  patch  within  the  larynx 
is  doubted  by  manj-,  and  \-et,  on  the  other  hand,  there 
are  some  who  believe  that  it  occurs  freiiuently  in  this 
locality.  As  a  feature  of  secondary  laryngeal  syjihilis 
it  evidently  occurs  with  comparative  rarity.  In  appear- 
ance the  larj'ugcal  mucous  patch  is  similar  to  that 
which  occurs  in  the  mouth;  there  is  a  thickening  of  the 
mucous  membrane,  rounded,  oval  or  oblong  in  outline, 
of  a  whitish-gray  or  yellowish  color,  and  surrounded  by 
an  area  which  is  markedly  hypeniemic.  The  surface  of 
the  patch  may  be  either  elevated  or  depressed.  The 
localities  where  such  a  patch  may  be  seen  are  the  laryn- 
geal surface  of  the  epiglottis  and  its  edges,  the  aryepigiot- 
tidcau  fold,  and  the  false  and  true  cords.  This  lesion 
is  generally  associated  with  the  earliest  syphilides. 

Condylomata  in  the  larynx  appear  as  roimded  or  oval 
elevations  with  a  yellowish-colored  surface ;  they  seem  like 
aggregated  mucous  patches.  Whistler  has  called  atten- 
tion to  a  relapsing  ulcerative  laryngitis,  which  marks  an 
intermediary  stage  between  the  secondary  and  the  tertiary 
forms,  and  is  characterized  by  a  loss  of  substance  of  the 
mucous  membrane  neither  so  extensive  nor  so  deep  as 
that  which  occurs  in  the  tertiary  form.  This  ulceration 
attacks,  in  order  of  frequency,  the  vocal  cords,  the  in- 
terarytenoidean  space,  and  the  false  cords. 

Tertiary  Sypltilis  manifests  itself  in  the  three  forms  of 
a  gumma,  an  ulceration,  and  cicatricial  tissue.  These 
conditions  exhibit  themselves  in  succession  witliin  a 
jjeriod  varying  from  three  to  twenty  or  more  years  after 
primary  infection. 

The  gumma  presents  itself  as  an  infiltration,  varying 
in  size  from  that  of  a  very  small  pea  to  a  size  sidficieut 
to  produce  obstructive  symptoms.  In  appearance  the 
mucous  membrane  covering  it  may  be  normal  or  of  a 
darker  hue,  elevated  above  the  surrounding  nuicous  mem- 
brane, and  itsba.se  presenting  an  area  of  inflammation  of 
a  deep  rose  color.  It  may  be  found  on  the  laryngeal  sur- 
face and  edges  of  the  epiglottis,  the  aryepiglottidean 
folds,  theinterarytenoidean  space,  the  false  cords,  and  the 
subglottic  region.  The  gumma  is  usTially  single  but  may 
be  multiple.  With  the  progress  of  time  the  guuuna  un- 
dergoes a  retrograde  metamorphosis,  as  a  restdt  of  which 
it  becomes  yellowish  in  color  and  at  last  breaking 
down,  presents  the  stage  of  iilrirntion. 

The  ulcer  thus  formed  has  generally  a  circular  outline, 
edges  which  are  ragged  and  thickened,  a  surface  exca- 
vated and  covered  with  a  dirty  yellowish-colored 
secretion,  and  a  base  displaying  a  zone  of  hyperaimia. 
The  ulcer   is  usually  single,   but  sometimes   there  are 
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FIG.  3147. 


-Acute  Syphilitic  Laryngitis. 
(Tiifck.t 


several  of  them,  corresponding  to  the  areas  previousl}- 
occupied  by  gummata.  If  neglected  tlie  inflammatory 
process  may  extend  to  tlie  deeper-lying  structures,  and  a 

perichondritis  with 
subsequent  abscess 
formation,  necrosis 
of  the  cartilage  and 
iis exfoliation,  may 
ensue.  Perichondri- 
tis may,  however, 
occur  without  ul- 
ceration. It  is  in 
this  stage  of  ulcera- 
tion tliat  dangerous 
symptoms  are  apt 
to  supervene.  An 
oedema,  either  acute 
or  chronic,  may  arise  and  jiroduce  symptoms  of  marked 
dyspucea;  or  the  exfoliated  cartilage  may  obstruct  the 
respiratory  tract,  or  the  loss  of  the  cartilage — espe- 
cially if  it  be  a  portion  of  tlie  th^-roid,  cricoid,  or  aryt- 
enoid— may  lead  to  such  collapse  of  the  larynx  proper 
as  veiy  materially  to  interfere  with  respiration.  The 
epiglottis  may  be  involved  to  such  au  extent  as  to  inter- 
fere witli  the  process  of  deglutition  and  allow  portions  of 
food  to  enter  the  larynx.  Fixation  of  one  or  liotli  vocal 
cords,  as  a  result  of  a  perichondritis  or  chondritis,  may 
lead  hi  some  cases  to  a  narrowing  of  the  rima  glottidis 
and  its  consequent  dyspua?a.  Myopatliic  paral_ysis  of 
the  abductors  is  not  of  common  occurrence  but  of  very 
serious  moment  when  present.  Finally,  hemorrhage  may 
occur  and  may  even  result  fatally,  but,  fortunately,  this 
hapjiens  rarely. 

The  tinal  step  of  the  tertiary  stage  is  that  of  cicatriza- 
tion. Thi.'  result  of  a  healed  s_vphiiitic  ulcer  uiay  present 
itself  in  many  forms.  The  less  extensive  cicatrization  is 
evidenced  by  a  white  stellate  scar  of  varying  extent. 
The  results  of  ulceration  and  cicatrization  of  ad.iacent 
structures  often  lead  to  the  epiglottis  being  bound  down 
to  the  base  of  the  tongue,  or  to  the  posterior  or  tlie  lateral 
walls  of  the  pharynx.  Bands  maj'  be  stretched  across 
the  lumen  of  the  larynx  and  by  their  contraction  lead 
to  great  distortion  of  its  structures.  Again,  adhesions 
between  tlie  vocal  cords  may  result  in  web-like  bands 
which  may  involve  the  glottis  to  a  greater  or  less  degree. 
The  cicatricial  process  may  be  so  severe  as  simply  to 
convert  the  larynx  into  a  mass  of  cicatricial  tissue  with 
a  small  perforation  in  the  centre  acting  as  the  glottis. 

SrB.iECTivE  Symptoms. — In  the  secondary  stage  the 
subjective  symptoms  are  usually  those  of  a  severe  acute 
laryngitis:  the  voice  is  huskv'  aiid  even  aphonic,  there  is 
moderate  cough  with  expectoration  of  a  small  amount  of 
tenacious  secretion, 
and,  if  the  epiglot- 
tis be  involved,  de- 
glutition maj'  be 
painful .  lu  the 
tertiary  stage  the 
symptoms  are  more 
pronounced.  The 
alteration  in  the 
cliaracter  of  tlie 
voice  varies  from  a 
slight  huskiness  to 
complete  aphonia. 
Dyspliagia  is  apt  to 
be  a  more  freijuent 
symptom  in  tliis 
than  in  the  second- 
ary stage,  owing 
to  the  involvement 
of  the  epiglottis  in 
the  inflaniinatory  and  destructive  ])rocesses.  Occasion- 
ally food  finds  its  way  into  the  larynx  when  the  epiglot- 
tis is  involved  in  llie  destructive  process,  but  it  is  as- 
tonishing how  readily  patients  in  whom  the  epiglottis 
is  totally  destroyed  learn  to  swallow-  without  food  en- 
tering or  obstructing  the  larynx. 
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Fi<;.  3US.  —  Extensive  De.structlon  and 
(icatrizatirtn  of  the  Epiirlottis;  Involve- 
nipin  of  the  False  and  True  Vocal  Cords : 
Stenosis  of  the  Pharvn.x  from  Adhesion 
of  the  Epiclottis  to  the  Root  of  the  Tongue 
and  Posterior  and  Lateral  Walls  of  the 
Pharvnx.     (Tlirck.) 


It  is  in  the  tertiary  stage  that  sudden  oedema  is  apt  to 
supervene,  and  it  ma}'  produce  such  grave  symptoms  of 
stenosis  as  to  necessitate  immediate  tracheotomy.  Wlien 
a  suppurative  process  is  going  on  in  the  larynx  there  is  apt 
to  be  marked  general  disturbance,  the  temperature  rising 
to  102'  or  103°  F.  Externally,  the  pericliondritis  or  sup- 
purative process  may  be  marked  by  sw^dling  and  tender- 
ness over  the  aifected  part,  and  with  destruction  of  the 
cartilage  and  its  exfoliation  there  is  always  dauger  of  the 
exfoliated  portion  obstructing  respiration.  The  breath, 
when  the  disease  has  reached  such  a  stage,  is  usually 
very  offensive;  the  expectoration  is  muco-purulent  in 
character,  sometimes  tinged  with  blood,  and  it  may  con- 
tain fragments  of  necrotic  tissue. 

Diagnosis. — It  is  the  diffuse  laryngitis  of  tlie  secondarj' 
stage  that  alone  requires  differentiating  from  the  non- 
specific acute  catarrhal  laryngitis.  01)jectively,  there 
may  be  at  times,  and  especially  when  tlie  intlammatiou 
is  uniformly  disposed.  con.siderable  difficulty  in  deciding 
wliicli  of  tlie  two  conditions  one  has  to  deal  with.  Under 
such  circumstances  it  will  be  found  that  the  non-specitic 
form  of  laryngitis  will  yield  to  the  usual  methods  of 
treatment,  whilst  one  should  always  be  suspicious  of  a 
laryngitis  which  resists  such  treatment.  A  laryngitis 
which  occurs  in  a  tuberculous  subject  may  also  resist  local 
treatment,  but  in  this  case  there  are  marked  pallor  of  the 
soft  palate  and  an  irritable  condition  of  the  posterior  wall 
of  the  pharynx,  and  a  careful  examination  of  the  pa- 
tient's general  condition  and  of  the  sputum  will  very 
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Fis.  3149.— Membranous  Adhesion  Between  the  True  Vocal  Cords, 
(Turcli.) 

materially  aid  in  clearing  up  the  diagnosis.  It  is,  how- 
ever, more  in  the  ulcerative  form  of  the  disease  that  diffi- 
culties of  diagnosis  present  themselves ;  the  diseases 
from  which  syphilis  of  the  larynx  in  this  stage  requires 
to  be  differentiated,  being  tuberculosis  and  carcinoma. 

In  tuberculosis  the  ulcers  are  apt  to  be  numerous,  the 
outline  not  so  sharp  or  distinct,  the  edges  less  indurated, 
the  surface  not  so  deeply  excavated,  and  the  granulations 
pale  and  indolent-looking;  file  mucous  membrane  of  the 
soft  palate,  pharynx,  and  larynx  is  distinctly  pale;  there 
is  some  general  febrile  disturbance  (99f  °  to  101°  F.)  with 
increased  rate  of  jnilse;  and  the  general  ap)iearance  of 
the  patient  is  commonly  that  of  a  person  suffering  from 
anaemia.  Smears  from  the  ulcerated  areas  will  often 
reveal  the  presence  of  tubercle  bacilli,  and  an  examina- 
tion of  the  expectoration  will  generally  give  a  like  result. 
It  must  be  borne  in  mind  that  the  two  diseases  may  co- 
exist; the  ulceration,  being  originally  syphilitic,  may 
take  on  tuberculous  action. 

In  carcinoma  the  difficulty  of  a  differential  diagnosis  is 
much  greater.  Here  a  new  growth  ]ireccdes  the  stage  of 
ulceration,  and  it  is  in  this  latter  condition  tliat  the  diffi- 
culty of  a  diagnosis  so  often  arises.  lu  carcinoma  the  dis- 
ease presents  itself  more  frequently  as  an  ulcerating 
outgrowth,  rather  than  as  a  true,  deep,  excavating 
ulcer  such  sis  is  observed  in  syiihilis.  The  ulcerating 
outgrowth  has  a  luorc  vascularized  appearance  and  bleeds 
very  easily  on  manipulation.  The  surrounding  inflain- 
matoiy  area  is  of  a  much  deeper  color  than  that 
which  is  seen  in  syphilis.  The  progress  of  a  carcino- 
matous ulcer  is  much  slower  than  that  of  a  syphilitic 
one.  Other  subsidiary  points  which  are  frequently  con- 
sidered in  the  question  of  a  dift'eiential  diagnosis,  are: 
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the  age  of  the  patient,  the  presence  or  absence  of  eu- 
largetl  glands,  and  the  existence,  of  pain.  But,  in  tlie 
Avriter's  experience,  these  afford  very  little  support  for 
either  view  of  the  case. 

Microscopical  examination  of  a  portion  removed  is 
<iften  doubtful  in  its  results,  but  recourse  should  always 
be  had  to  it,  f<ir  occasionally  it  has  given  satisfactory  aid. 
But  the  writer  has,  on  the  other  hand,  repeatedh'  sub- 
jected portions  thus  removed  for  examination  with  a 
ver\-  unsatisfactory  result.  This,  however,  may  be  ex- 
plained by  the  fact  that  the  portion  removed  has  not  been 
from  the  more  deepl3-  situated  tissue.  In  doubtful  cases, 
recourse  to  proper  antisyphilitic  remedies  may  clear  up 
the. difficulty,  and  yet  one  must  not  be  too  sanguine  as 
to  ultimate  results,  for  the  iodide  of  potassium  has  often 
the  effect  of  producing  absorption  of  the  inflammatory 
products  in  cases  of  carcinoma  and  thus  materially  al- 
tering the  picture  presented.  One  is  sometimes  con- 
fronted with  the  further  difficulty  r>f  finding  the  two  dis- 
eases (syphilis  and  carcinoma)  coexisting. 

Prognosis. — The  prognosis  to  be  expressed  in  any 
given  case  of  syphilis  of  the  larynx  depends  upon ;  1st, 
Uie  absence  of  "any  other  coexisting  disease  (tuberculosis 
and  carcinoma);  2d,  the  extent  of  the  existing  lesions; 
and  3d,  the  faithfulness  with  which  the  patient  will  ad- 
here to  treatment  and  advice.  In  the  secondarj-  lesions 
recovery  usually  takes  place  without  leaving  any  notice- 
able after-residt.  In  the  tertiiwy  stage,  when  ulceration 
is  jjrescnt,  the  progress  is  usually  readily  arrested  and  the 
function  of  the  larynx  interfered  with  only  so  far  as  the 
destructive  process  has  extended.  When  cicatrization 
has  occurred  very  little  improvement  is  to  be  expected 
from  treatment. 

Tre.\t.ment. — The  treatment  of  syphilis  of  the  larynx 
is  similar  to  that  of  syphilis  affecting  other  parts  of  the 
body.  In  the  secondary  manifestations  mercury,  exhib- 
ited by  the  process  of  inunction,  furnishes  by  far  the 
most  satisfactory  results.  It  must  be  admitted  that  at 
times  it  is  verj'  difficult  to  carrj^  out  this  mode  of  treat- 
ment with  any  degree  of  thoroughness;  and  _yet,  unless 
this  be  done,  one  can  scarcely  hope  to  secure  very  satis- 
factory results.  The  details  of  this  method  of  treat- 
ment will  be  found  in  the  general  article  on  Si/pliilis. 

Locally,  alkaline  sprays,  such  as  Dobell's  and  Seller's, 
and  sedative  inhalations  (compound  tincture  benzoin) 
are  indicated,  and.  after  the  subsidence  of  the  acute  stage, 
-applications  of  weak  solutions (gr.  xx.-xxx.  to  the  ounce) 
of  nitrate  of  silver  may  be  applied  to  the  larynx.  In  the 
tertiary  manifestations  (gummatous  and  ulcerous  infiltra- 
tion) iodide  of  potassium  in  increasing  doses  is  indicated. 
The  writer's  method  of  giving  it  is  in  a  saturated  solution 
{one  ounce  of  the  iodide  to  one  ounce  of  water),  each  drop 
of  which  approximately  represents  one  grain  of  the  iodide. 
It  is  well  to  begin  with  small  doses,  ten  drops,  to  be 
taken  in  half  a  tumblerful  of  water  three  times  a  daj'  be- 
fore meals.  It  is  to  be  noted  that  most  physicians  pre- 
scribe the  iodide  after  meals,  and  this  is  the  reason,  the 
writer  thinks,  why  one  frequently  hears  the  complaint 
that  the  iodide  disagrees  with  the  patient,  producing 
symptoms  of  indigestion.  And  so  it  does,  for  the  iodide 
«f  potassium  given  after  meals  neutralizes  to  a  very  great 
extent  the  action  of  the  gastric  juice.  The  writer  has  re- 
peatedly met  with  patients  who  have  made  such  com- 
plaints, and,  upon  their  taking  the  iodide  before  meals, 
not  only  did  tliey  find  that  it  agreed  with  them  but  they 
were  able  to  take  it  in  much  larger  doses.  The  quantit}' 
of  the  iodide  should  be  slowly  increased,  and.  if  we 
watch  its  effect  upon  the  ulceration  or  the  gummatous 
condition,  we  may  find  it  necessary  to  increase  the  dose 
to  gr.  1,  or  Ix.  three  times  a  day.  The  chief  points  in 
the  administration  of  this  drug  for  syphilitic  affections 
.-irc-.  that  it  should  be  taken  before  meals  and  that  it 
should  be  largely  diluted.  The  acne  accompanying  the 
use  of  the  iodide  may  be  moderated  by  the  administi-a- 
tion  of  small  doses  (Tit  i.-iij.)  of  Fowler's  solution  after 
meals. 

Lncall}',  cleansing  the  ulcerated  area  with  alkaline  and 
antiseptic  sprays  and  the  subsequent  application  of  a 


solution  of  nitrate  of  silver  (gr.  xx.  or  xxx.  to  the  ounce), 
or  the  insufflation  of  iodoform  or  iodol,  will  very  mate- 
rially assist  in  the  healing  process  and  moderate  the  offen- 
siveness  of  the  breath.  Vegetations  may  require  the  use 
of 'the  curette,  forceps,  galvano-cautery,  or  chromic  acid, 
to  hasten  their  disappearance.  Neither  general  nor 
local  treatment  avails  when  tibroid  changes  with  exten- 
sive hypertrophy  have  already  taken  place.  The  local 
treatment  of  adhesions  and  of  fibrous  bands  or  mem- 
branes, and  of  stenosis  of  the  larynx,  is  dealt  with  in 
the  preceding  article,  to  which  the  reader  is  referred. 

AVhen  syphilis  and  tuberculosis  coexist  it  is  generally 
agreed  that  the  syphilitic  element  should  first  receive 
treatment.  In  all  forms  of  syphilis  of  the  larvnx  smok- 
ing and  the  use  of  alcohol  in  anv  form  should  be  prohib- 
ited. 

Syphilis  of  the  Tr.\ciie.\  axd  Broxciii. 

The  trachea  and  bronchi  are  less  frequently  involved  in 
the  syphilitic  process  than  are  the  upper  portions  of  the 


Fig.  3130.— Extensive   Ulceration  and  Cicatrization   of  the   Larynx 
and  Trachea.     (TUrck.) 

respiratory  tract.  It  is  rare  to  find  these  regions  involved 
without  existing  lesions  in  the  remainingportion  of  the 
respiratory  tract,  for  usually  the  conditions  here  found 
are  extensions  of  the  jjrocess  existing  above.  Mucous 
patches  have  occasionally  been  met  with  and  may  be 
found  situated  in  any  portion  of  the  trachea.  Gummata, 
in  the  writer's  experience,  are  more  frequentlj-  met  with; 
they  are  usually  single,  although   occasionally  several 
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are  present  at  the  same  time.  As  regards  tlie  situation 
occupied  by  these  lesions,  1  may  say  that  those  wliich  I 
saw  (tliree  cases)  were  located 
on  the  posterior  wall  of  the 
trachea.  They  vary  in  size 
and  to  such  a  degree  that  in 
some  cases  they  may  ))roduce 
no  symptoms  at  all,  while  in 
others  they  may  give  rise  to 
the  symptoms  of  increasing 
stenosis.  In  the  ulcerative 
stage  the  lesions  maj',  as  in  the 
case  of  the  gummata,  be  mul- 
tiple, but  usually  they  are 
single  and  very  extensive,  as 
seen  in  the  accompanying  fig- 
ure (Fig.  31511).  Cicatrization 
is  also  apt  to  be  extensive,  the 
affected^reas  assuming  a  great 
variety  of  shapes. 

The  st/ziijitoijis  depend  upon 
the  nature  and  extent  of  the 
lesions  present.  In  some  cases 
they  may  lie  insigniticaut,  but 
in  others  they  are  alarming, 
especiallj'  when  stenosis  exists. 
The  prognosis  of  S3-philis  in 
these  regions  is  more  unfavor- 
able than  when  the  disease 
affects  the  larynx,  there  being 
greater  danger  of  hemorrhage 
from  perforation  of  the  nicer 
into  the  aorta  or  the  pulmo- 
nary artery.  Perforation  has 
also  taken  place  into  the  medi- 
astinum or  into  the  Ofsophagus. 
When  stenosis  exists  as  the 
result  of  cicatrization  the  out- 
look is  very  grave. 

The  Irentiiient  resolves  itself 
into  that  of  .syphilis  in  general. 
Local  treatment  cannot  be  car- 
ried out  with  any  degree  of  certainty.  The  surgical 
treatment  of  stenosis  of  the  trachea  is  dealt  with  in  the 
article  on  that  subject. 

Congenital  Syphilis  op  the  L.^kynx,  Tr\che.\,  and 
Bkonciii. 

Congenital  syphilis  of  these  regions  has  long  been  rec- 
ognized but  in  an  indifferent  way,  and  it  remained  for 
John  N.  Mackenzie  to  draw  the  attention  of  the  profes- 
sion to  its  more  frequent  occurrence  than  was  generallj' 
admitted,  by  a  most  scholarly  article  which  appeared  in 
the  Amenran  Journal  of  the  Medical  t^ie7)ces  in  1880.  And, 
as  the  writer  has  seen  only  seven  cases  within  his  own 
experience,  he  has  largely  drawn  ujion  Mackenzie's  pa- 
per for  the  full  and  elaborate  information  there  given  of 
this  interesting  subject. 

"Laryngeal  affections  in  congenital  syphilis  are  the 
most  conunon  and  characteristic  of  its  pathological  phe- 
nomena, and  invasion  of  the  larynx  may  be  looked  for 
with  the  same  confidence  in  the  congenital  as  in  the  ac- 
quired form  of  the  disease." 

The  larynx  may  be  involved  at  any  age,  but  the  disease 
more  commonly  shows  itself  within  the  first  six  montlis 
after  birth.  In  the  writer's  cases  the  ages  were  as  follows: 
Two  within  the  first  j-ear,  three  between  the  ages  of  four 
and  five  years,  and  two  between  the  ages  of  six  and  ten 
j'ears.  As  to  sex,  it  is  more  frequently  met  with  in  the 
female — in  the  proportion  of  three  to  two  (^lackeuzic). 
In  the  writer's  cases,  four  were  females  and  three  males. 
In  congenital  syphilis  of  the  larynx  three  distinct  forms 
are  to  be  met  with:  In  the  first,  the  lesions  involve  the 
mucous  membrane  and  the  subnuicosa;  in  the  second, 
the  lesions  involve  the  deeper  structures,  and  are  charac- 
terized by  extensive  ulceration  rapidly  involving  the 
cartilaginous  framework  of  the  larynx ;  in  the  third  form, 


Fig.  3151.  —  Syphilitic  Cica- 
trices of  the  Larynx  and 
Trachea.  (Orth's  "Patho- 
logisclie  Anatomic.") 


there  is  a  deposit  of  dense,  fibrous  tissue  leailing  subse- 
quently to  contraction  and  stenosis. 

Syniptomn. — In  the  early  manifestations  of  tlie  disease 
the  subjective  sj-mptoins  are  those  of  an  intense  laryngi- 
tis, the  voice  being  quite  hoarse,  and  in  two  of  the  wiit- 
er's  cases,  seen  in  infancy,  nothing  more  than  a  very 
marked  liypera»mia  of  all  the  laryngeal  structures  was 
observed,  the  examination  being  carried  out  under  a  gen- 
eral an8e.sthetic.  The  coexistence  of  cutaneous  syphilis 
is  of  frequent  occurrence.  In  the  secondary  stage  the 
presence  of  extensive  ulceration  involving  the  epiglottis 
and  laryngeal  structures  leads  to  the  cry  of  the  child 
being  extremely  hoarse  and  more  deeply  ijitched  than  in 
the  early  stages.  The  cough  is  harsh  and  parox5'smal, 
leading  frequently  to  an  attack  of  vomiting,  and  deglu- 
tition is  often  dithcult.  In  the  third  vai'iety  tlie  voice  is 
almost  aphonic,  and,  in  consequence  of  the  lumen  of  the 
larynx  and  trachea  being  considerably  reduced,  there  is 
marked  respirator}' ditlicult.y,  amounting  in  some  cases  to 
orthopnoea,  cyanosis,  and  convulsions.  The  degree  to 
which  stenosis  of  the  trachea  ma}'  reach  in  this  form  is 
well  shown  in  the  accompanying  figure  taken  from  a 
specimen  in  the  Museum  of  the  Medical  Faculty  of  Mc- 
Gill  University  (Fig.  31,52). 

Diagnosu. — In  the  early  forms  of  the  disease  it  may  be 
mistaken  for  simple  laiyngitis,  but  often  there  are  other 
symptoms  of  the  inherited  form  to  be  seen  in  the  skin 
and  mucous  membranes  of  the  mouth  and  throat.  In  the 
more  advanced  form  the  evidence  of  the  disease  ma}'  be 
found  in  the  state  of  the  teeth,  the  condition  of  the  ej'es, 
and  the  presence  of  cicatrices  about  the  angles  of  the 
mouth. 

Prognosis. — The  prognosis  of  congenital  syphilis  of 
these  regions  is  always  grave,  but  less  so  in  the  earlier 
stages,  when,  if  the  affection  be  recognized  and  treated, 
favorable  results  may  be  looked  for.  In  the  later  forms 
of  the  disease,  however,  even  when  its  true  nature  is 
recognized,  tlie  treatment  seems  to  produce  less  effect 
than  it  does  in  the  acquired  form. 

Treatment. — The  best  method  of  treating  these  forms 
of  infantile  syjihilis  is  bj'  the  use  of  the  mercurial  oint- 
ment. A  small  quantity  of  this  may  be  applied  on  the 
walls  of  the  abdomen,  and  a  small  flannel  binder  also 
containing  a  small  quantity  of  the  ointment  may  be  ap- 
plied about  the  body.  One  must  be  careful  in  using 
mercurial  ointments  on  the  skin  of  very  3'oung  infants, 
as,  owing  to  its  being  particularly  sensitive,  the  applica- 
tion may  do  harm.     Calomel,  gr.  ^,  three  times  a  day  for 


Fig.  3152.— Conf^cnital  Syphilis  uf  the  Ti-achea.  shinviuj,^  very  marked 
Stenosis.    tPatholoffical  Museum.  McGill  University.) 

several  weeks;  pulv.  Iiydrargyri  cum  creta,  gr.  ^-i, 
may  also  be  given.  General  tonic  treatment  should  fol- 
low a  course  of  mercury.  Herbert  Stanley  Birkett. 
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LARYNX,  DISEASES  OF:  TUBERCULOSIS.— Defi- 

MTici-\. — Tulic-iciilosis  of  tile  l:iiyii\  i<  a  iliscase  fliarac- 
terizc'd  by  an  iutiltration.  into  tlie  mucous  membrane  of 
the  larynx,  of  newly  formed  cells  among  which  are  to 
be  found  tubercle  bacilli,  and  frequently  by  the  break- 
ins  down  of  the  tubercle  and  the  formation  of  ulcers. 
The  disease  may  involve  the  perichondrium  and  carti- 
lage, resulting  iii  caries  and  necrosis  of  these  structui-es. 

HisTOKY.* — Ulccratioiis  on  the  larynx  were  tirst  defi- 
nitelv  dcscriljed  by  Morgagui '  and  subsequently  re- 
searches weie  made" by  Petit,-  Sauvee,^  and  others.  The 
close  relation,  however,  existing  between  laryngeal  and 
pulmonary  jihthisis  was  not  clea'i-ly  established'  until  1825, 
when  Lords'*  made  public  his  famous  contribution.  In 
this  ti-eatise  Louis  laid  special  emphasis  on  the  point  that 
"ulcerations  of  the  larynx,  and  especially  those  of  the 
trachea  and  epiglottis,  "must  be  considered  as  lesions  of 
phthisis."  The  acceptance  of  so  broad  a  statement  as 
this  necessarily  led  to  many  errors  of  diagnosis  and  much 
confusion,  wh'ich,  however,  wei'e  cleared  tip  liy  the  pub- 
lication, two  years  later,  of  the  results  of  the  investigations 
of  Trousseau  and  Belloc,=  who  showed  the  existence  of 
three  kinds  of  ulcerations  in  the  laiynx,  viz.,  those 
caused  by  svphilis,  tubei'culosis,  and  cancer  respectively. 

■With  the"settlemcnt  of'  the  clinical  status  of  laryngeal 
phthisis  as  an  ulcerative  process  belonging  to  the  tuber- 
culous dyscrasia,  and  entirely  distinct  from  syphilis  and 
other  diseases,  there  sprang  up  a  new  topic  for  dispute, 
viz.,  as  to  the  tuberculous  or  non-tuberculous  character 
of  the  disease.  Louis'"  denied  the  existence  of  tubercle 
in  the  affection,  taking  the  ground  that  the  ulcerations 
in  the  larynx  were  due  to  the  corroding  action  of  the  dis- 
charges from  the  diseased  hiug  passing  over  its  surface. 
Troiisseau  and  Belloc,*  on  the  other  hand,  believed  that 
there  were  deposits  of  true  tubercle  in  the  laryngeal 
membrane  which  gave  rise  directly  to  the  ulcerative  proc- 
ess, although  they  acknowledged  that  their  researches 
Lad  failed  to  discover  them. 

The  teaching  of  Louis  as  to  the  non-tuberculous  char- 
acter of  the  disease  was  followed  by  that  of  Andral," 
Cruveilhier,"  Rhule,* and  others.  The  tubei'culous  char- 
acter of  the  disease  was  asserted  by  Barth '  and  Lheritiei-,'-' 
in  France,  and  by  Rokitansky."  Gunsberg,'-  Tobold,'^ 
and  Yirchow,'-'  iii  Germany.  "The  latter,  in  giving  the 
weight  of  his  great  name  in  favor  of  the  tuberculous 
theory,  recommends  the  lai-ynx  for  the  study  of  those 
who  "wish  to  know  the  triie  tubercle,"  and  in  a  later 
contribution  '=*  writes-  "I  am  absolutely  convinced  that 
laryngeal  phthisis  is  due  to  tubeix-ulization  of  the  larynx." 

The  later  and  very  painstaking  investigations  of  Hein- 
za."  supplemented  by  those  of  Eppinger,"  have  been  so 
thorouglj  and  so  exhaustive  that  they  have  received  very 
general  acceptance  as  settling  this  vexed  ciuestion  in  fa- 
vor of  the  view  which  traces  the  origin  of  the  disease  to 
a  direct  deposit  of  true  tubercle. 

We  thus  reach  the  conclusion  that  laryngeal  and  pul- 
monary phthisis  are  one  and  the  same  disease,  and  yet  the 
tulierculous  process  shows  marked  differences  in  its  mani- 
festations and  development  in  the  two  regions.  This 
ditiiculty,  however,  has  lieen  very  ingeniously  overcome 
by  Virciiow,'-'  who  explains  that  a  superficial  deposit  of 
miliary  tubercle  in  a  membrane  exposed  to  injury  is  very 
liable  to  break  down  early  and  to  change  into  an  ulcer- 
ative process  before  the  more  advanced  or  caseous 
changes  have  had  time  to  set  in. 

Etiology. — Laryngeal  tuberculosis  is  usually  second- 
ary to  pulmonary  tuberculosis.  The  disease  is  more 
co"mmon  in  malesthan  in  females,  the  proportion  being 
about  3  to  1.  The  following  table  taken  from  Lake,'* 
shows  clearlv  the  iufiuence  of  age  as  an  etiological  fac- 
tor: 

*This  historical  account  is  taken  unchanged  from  the  article  on 
"  Phthisis  of  the  Larynx  "  in  the  first  edition  of  this  Haxdbook. 


Age. 

1  to  10  years 

11  to  20    •■     

21  to  30    "     

31  to  to    "     

41  to  ,50    "     

51  and  upward 


Mackenzie. 


1 
34 
194 
163 


Lake. 


29 
107 

o: 

44 

10 


3 

03 
301 
229 
1215 

37 


It  will  be  seen  that  while  a  few  cases  occur  under  ten 
years  of  age,  and  a  somewhat  greater  number  between 
"the  eleveinh  and  twentieth  years,  most  occur  between 
the  ages  of  twenty-one  and  thirty;  that  in  the  period 
from  thirty  one  to  forty  the  disease  is  very  frequent  and 
gradually  "diminishes  in  the  next  decade:  while  a  few- 
cases  are  seen  beyond  fifty. 

Occupation  has  a  marked  influence  upon  the  produc- 
tion of  laryngeal  tuberculosis.  Those  whose  daily  work 
brings  them  "in  contact  with  a  considerable  amount  of 
dustwhich  has  to  be  inhaled — such  as  bakers,  stone-cut- 
ters, and  the  like — are  very  prone  to  both  pulmonary 
and  laryngeal  tuberculosis.  The  sedentary  occupations 
also  seem  to  predispose  to  involvement  of  the  larynx. 
As  a  predisposing  factor  may  be  mentioned  the  fact  that 
any  chronic  inflammation  of  the  larynx,  .such  as  that 
which  frequently  accompanies  chronic  hypertrophic  rhi- 
nitis or  pharyngitis,  is  far  more  apt  to  result  in  the  larynx 
bccoiuing  affected  with  tulierculosis  in  those  individuals 
who  already  have  the  pulmonary  form  of  this  disease 
than  in  those  whose  limgs  are  healthy.  It  is  probable 
tliat  the  cause  of  the  invofvement  in  these  cases  is  a  direct 
infection  of  the  laryngeal  mucous  membrane  by  the  spu- 
tum laden  with  tubercle  bacilli  which  is  brought  up  dur- 
ing the  course  of  pulmonary  tuberculosis.  The  thick 
folds  in  the  mucous  meiubi-ane  often  seen  in  chronic  lai-yn- 
gitis,  between  the  arytenoids  and  on  the  posterior  wall  of 
the  larynx  Ijelow  the  arytenoids,  are  favorable  spots  for 
the  retention  of  tuberculous  sputum.  Maceration  and 
softening  of  the  epithelium  and  superficial  ulcers  result- 
ing from  such  maceration  are  highly  probable  sources  of 
infection.  Any  acute  inflammation  of  the  larynx  occur- 
ring in  a  person  having  pulmonai-y  tuberculosis  is  liable 
to  result  in  superficial  erosion  of  the  epithelium,  thereby 
affording  a  point  of  ingress  for  the  tubercle  bacilli.  The 
ulcerations  occuri-ing  in  the  course  of  syphilis  of  the 
larynx  in  a  person  aiflicted  with  pulmonary  tuberculosis 
are"  peculiarly  liable  to  infection  with  the  tubercle  bacilli ; 
in  which  case  the  so-called  mixed  infection  will  occur  iu 
the  larynx. 

Statistics  varj'  considerably  as  to  the  frequency  with 
which  pulinonai-y  tuberculosis  is  complicated  with  laryn- 
geal tuberculosis".  Most  statistics  are  the  result  of  obsei'- 
vatitras  made  iu  dead-houses  aiid  come  from  the  general 
hospitals  in  the  larger  cities  of  Germany  w-here  autopsies 
are  made  upon  nearly  all  pei'sons  dying  in  these  institu- 
tions. Thus  Schroet"ter,  in  Vienna,  "found  the  larynx  in- 
volved in  only  six  per  cent,  of  the  cases,  while  Heiuze,  of 
Leipsic,  found  laryngeal  involvement  in  fifty-one  per 
cent,  of  the  cases  of  pulmonary  tuberculosis.  Lake'* 
claims  that  fifty  per  cent,  of  all  eases  of  pulmonary  tu- 
berculosis have  tuberculous  involvement  of  the  larynx. 
This  percentage  is  somewhat  higher  than  laryngologists 
generally  are  willing  to  admit,  the  greater  number  be- 
lieving that  the  larynx  is  involved  iu  only  about  one- 
third  of  the  cases  of  pulmonary  tuberculosis. 

Much  discussion  has  been  going  on  as  to  whether  the 
lai-ynx  is  or  is  not  the  seat  of  a  primary  tuberculous  lesion. 
It  iias  not  infrequently  happened  to  me  that  the  first  evi- 
dence of  the  existence  of  tubei-culosis  in  a  patient  has 
been  discovered  by  my  examination  of  the  larypx  and  the 
finding  cf  typical" tuberculous  laryngitis.  In  these  cases 
it  usually  happens  that  the  contemporaneous  examination 
of  the  chest  reveals  pulmonary  ttiberculosis.  In  a  few 
cases,  however,  it  has  not  been  jiossible  to  detect  evi- 
dence of  pulmonary  disease  for  a  period  of  several  -weeks 
following  the  diagnosis  of  laryngeal  tubei-culosis.  This 
must  nof  be  taken'as  furnishing  ]» >siti ve  evidence  that  the 
larynx  w-as  the  primary  sit<:  of  the  infection,  for  we  well 
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kuow  that  it  is  often  impossible  for  au_v  physical  exam- 
ination of  the  chest  to  reveal  the  very  earliest  changes 
Hiat  occur  in  pulmonary  tuberculosis.  Then,  again,  the 
changes  in  breathing  and  the  breath  sounds  due  to  the 
laryngeal  involvement  often  mask  tlie  early  physical 
signs  of  the  pulmonary  condition,  -which  probably  would 
have  been  noted  had  they  not  been  changed  as  a  result  of 
the  laryngeal  involvement.  However,  a  few  cases  of 
undoubted  ijriniary  tuberculosis  of  the  laryn.x  have  been 
reported.  Thus,  Fraenkel  '■'  reports  a  case  of  laryngeal 
tuberculosis  with  ulceration  and  tubercle  bacilli  in  the 
sputum  in  which  Lhe  autop.sy  revealed  tubercidous  ulcera- 
tions on  the  arytenoids  and  vocal  cords  of  the  larynx,  while 
the  lungs  did"  not  show  any  evidence  of  tuberculosis. 
Dehio,-"  Avelus,'-'  Germain  See,-'-  Aronson,"  Moritz 
Schmidt,  Rualt,'-'-"  and  Clark"  have  all  reported  cases  of 
undoubted  primary  laryngeal  tuberculosis. 

I  think,  however,  that  great  caution  should  be  exer- 
cised in  making  a  diagnosis  of  primary  laryngeal  tuber- 
culosis unless  there  is — and  remains  for  .some  little  time 
after  the  diagnosis  is  made — an  entire  absence  of  evidence 
of  tuberculosis  in  every  otlicr  portion  of  the  body. 

Tubercle  bacilli  can  gain  entrance  to,  or  infect,  tke 
laryngeal  mucous  membrane  in  one  of  three  ways.  1. 
Through  the  lymphatics,  and  this  is  probably  the  most 
common  way  and  accounts  for  the  greater  frecjueuc}'  of 
the  disease  upon  the  side  of  the  larynx  corresponding  to 
the  lung  involved.  3.  By  deposit  of  the  tubercle  bacilli 
in  the  submucosa  of  the  larynx  as  a  result  of  their  pres- 
ence in  the  blood  stream,  originating  probably  in  the 
passage  of  the  blood  through  the  lungs,  d.  Infection 
through  sliglit  abrasions  of  the  mucous  membrane,  more 
frequently,  of  course,  from  the  tubercle-laden  sputum, 
in  the  ulcerative  stage  of  pulmonary  tuberculosis,  and 
occasionally  from  inhalation  of  dust  contaminated  witli 
the  tubercle  bacilli  and  the  deposit  of  these  on  the  laryn- 
geal mucous  membrane. 

P.\TiioLOc;y. — The  pathological  changes  occurring  in 
the  larynx  may  conveniently  be  divided  into  four  lieads: 
1.  Anaimia;  3.  Hypera'mia;  3.  Infiltration;  4.  Ulceration. 

1.  Aniemiii. — In  very  many  cases  the  first  change  to 
be  noticed  in  the  mucous  membrane  of  the  larynx  is  an 
intense  pallor.  Tlie  vocal  cords,  ventricular  bands,  ary- 
epiglottic  folds,  epiglottis,  and  as  much  of  the  tracheal 
mucous  membrane  as  may  be  visible  will  be  noticed  to 
be  extremely  pale,  almost  bloodless.  It  is  not  uncom- 
mon to  find  over  one  or  the  other  vocal  cord,  especially 
near  the  vocal  process  of  the  cord,  a  few  dilated  capilla- 
ries, the  area  adjoining  them  standing  out  quite  pink  in 
contrast  to  the  rest  of  the  mucous  membrane.  Such  uni- 
lateral, localized  engorgement  of  the  blood-vessels  in  a 
jiale  mucous  membrane  in  a  person  who  has  pulmonary 
tuberculosis  is  almost  pathognomonic  of  a  beginning  tu- 
berculous laryngitis.  The  pallor  is  probably  clue  to  sec- 
ondary ana-,nua,  for  a  fjuile  similar  pallor  is  frecjuently 
found  in  the  mucous  ■membrane  of  the  soft  palate  and 
posterior  pharyngeal  walls. 

3.  Ilypenemiii. — In  a  few  cases  an  intense  hyperemia 
of  the  entire  laryngeal  mucous  meml.>rane  has  been  ob- 
served as  antedating  the  appearance  of  tubercle.  In  such 
cases  which  have  come  under  my  own  observation  the 
hyperemia  has  resisted  all  methods  of  treatment  which 
have  been  employed,  and,  when  round-cell  infiltration  has 
later  taken  jilace,  ulceration  has  followed  very  quickly, 
and  the  course  of  tiie  disease,  both  ]nilmouary  and  laryn- 
geal, has  been  one  of  extreme  rapidity. 

3.  liifdtrcUioii.. — The  round-cell  infiltration,  with  the 
formation  of  giant  cells  in  the  infiltrated  area,  is  the  com- 
monest form  of  pathological  change  met  with.  The  por- 
tions of  the  larynx  involved  are  the  posterior  commissure 
of  the  larynx  between  the  arytenoids,  the  vocal  cords,  the 
aryepiglottic  folds,  the  ventricular  bauds,  and  the  epi- 
glottis. In  the  posterior  commissure  the  infiltration  pro- 
duces a  corrugated  appearance  of  the  membrane,  and 
oftentimes  the  tissue  is  so  heaped  up  as  to  present  the 
appearance  of  a  tumor  which  may  be  sufflciently  large 
to  hide  entirely  any  view  of  lli('  posterior  portion"  of  the 
vocal  cords.     The  tumor  may  be  of  such  size  as  to  en- 


croach markedly  u]jou  the  hunen  of  the  larynx  and  l)c  a 
prominent  factor  in  the  d_yspna=a  from  which  the  patient 
sulfers.  The  mass  is  usually  pale  and  somewhat  irregu- 
lar in  outline. 

Infiltration  of  the  vocal  cords  may  take  place  anywhere 
throughout  their  txteut  and  may  be  unilateral  or  bilat- 
eral. The  allected  cord  is  usually  deformed,  the  e\  en 
contour  of  the  inner  border  being  replaced  by  a  wavy 
outline.  The  infiltrated  area  in  the  acute  form  ajijic-ars 
quite  red,  whereas  in  the  more  chronic  forms  it  is  pale  in 
color. 

The  infiltration  in  the  aryepiglottic  folds  is  quite  char- 
acteristic, aud  from  it  alone  in  manj'  cases  a  diagnosis  of 
laryngeal  tuberculosis  can  be  made.  Both  arj'ei^iglot- 
tic  folds  are  more  frequentl.v  involved,  although  one  iua_v 
be  involved  to  a  greater  extent  than  the  other.  The 
swelling  has  the  characteristic  pear  shape,  the  bases  of 
the  swellings  being  situated  over  the  arytenoids  and  the 
apices  extending  outward  toward  the  epiglottis.  There 
is  considerable  ledema  of  these  folds,  which  in  the  stage 
of  infiltration  alone  has  a  peculiar  pale,  translucent  ap- 
pearance in  the  majority  of  cases.  It  is  very  rarely  that 
one  finds  this  swelling  of  a  bright-red  appearance,  as  is 
met  with  in  acute  infiammatiou  oriu  syphilitic  involve- 
ment of  the  larynx.  In  a  few  cases  small  yellowish  nod- 
ules can  be  seen  studtling  the  infiltrated  area.  These 
are  either  the  result  of  an  accumidation  of  retained  secre- 
tion in  the  mucous  glands  found  in  tliis  region,  or  else 
they  are  due  to  the  presence  of  small  miliarj'  tubercles. 

Infiltration  into  the  ventricular  bands  may  be  accom- 
panied by  the  same  sort  of  pallor  which  is  found  in  the 
aryepiglottic  folds,  or  if  ulceration  is  soon  to  make  its  ap- 
pearance the  mucous  membrane  may  be  quite  red.  Tlie 
ventricular  bands  are  ofteu  so  swollen  as  to  hide  any 
view  of  one,  or,  if  bilateral,  of  both  vocal  cords.  Wlieii 
the  mucous  membrane  of  the  ventricular  bands  of  the 
larynx  is  involved,  the  sweUing  accompanying  this  infil- 
tration may  be  so  marked  as  to  cause  the  appearance  of 
prolajise  of  the  ventricle  with  the  appearance  of  two  ven- 
tricular bands  on  that  side. 

The  appearance  of  the  epiglottis  in  the  stage  of  infil- 
tration is  also  quite  characteristic.  The  swelling  that 
occurs  upon  the  free  margin  of  the  epiglottis  gives  it, 
when  viewed  in  the  mirror,  that  peculiar  broad  aspect 
known  as  the  turban-shaped  epiglottis.  When  the  infil- 
tration is  great,  it  is  often  impossible,  on  account  of  the 
inability  to  draw  the  epiglottis  forward,  to  get  a  view 
of  any  part  of  the  larynx,  except  perhaps  the  region  of 
the  aryepiglottic  folds.  As  in  the  case  of  infiltradon  of 
the  aryepiglottic  folds,  small  grayish-white  nodules  may 
sometimes  be  .seen  studding  the  infiltrated  area,  and  these 
are  either  obstructed  gland  ducts  or  miliary  tubercles. 

4,  Ulc€raHon. — Ulceration  is  usually  sooner  or  later 
found  in  nearly  all  cases  of  laryngeal  tuberculosis.  It  is 
only  occasionally  that  one  finds,  in  the  tiunor-like  infiltra- 
ticm  that  occurs  in  the  interarytenoid  connnissiue  in 
chronic  cases  of  pulmonary  and  laryngeal  tubercido.sis, 
that  ulceration  does  not  occur.  The  ulcers  may,  there- 
fore, be  found  in  any  of  the  above  regions  in  whicli  we 
have  described  infiltration.  The  ulcerative  process  is 
very  apt  to  occur  at  more  than  one  part  of  the  infiltrated 
area,  and  at  first  may  present  the  appearance  of  several 
small  superficial  ulcers  which  rapidly  break  down  and 
coalesce,  thus  producing  one  laige  ulcer,  the  outline  of 
wliich  is  very  apt  to  be  irregular;  hence  the  "mouse-nib- 
bled "  appearance  that  is  frequently  described  as  charac- 
teristic of  these  ulcers.  They  are  usually  superficial  and 
covered  with  grayish-white  exudate  in  the  scrapings  from 
which  tubercle  bacilli  can  almost  ahvays  be  found.  Very 
rarely  these  ulcers  undergo  healing  with  loss  of  more  or 
less  tissue  from  the  part  they  involved.  Thus  we  have 
seen  the  greater  portion  of  one  vocal  cord  destroyed  by 
this  ulcerative  process;  the  cricoarytenoid  articulation 
may  become  destroyed,  and  the  arytenoids  are  often  lost, 
with  ankylosis  aud  conseciuent  fixation  of  the  vocal  cords. 
The  greater  part  of  the  ejjiglottis  may  be  destroyed  by 
the  ulcerative  process,  which  may  later  be  arresteil,  leav- 
ing only  a  stump  of  the  epiglottis  remaining.     When  the 
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ulcerative  processes — as  they  occasioualU'  do — involve 
the  perichoudrium  of  the  cricoid  and  thyroid  cartilages, 
necrosis  of  these  cartilages  lesults  and  abscess  in  the  neck 
ma}'  occur,  with  the  formation  of  fistidte  leading  to  the 
larynx. 

Symptoms. — The  first  symptom  that  is  usually  present 
in  connection  with  laryngeal  tuberculosis  is  hoarseness. 
Although  the  hoarseness  may  be  the  result  of  an  acute 
laryngitis  that  is  not  tuberculous,  yet  in  every  patient 
with  pulmouar_v  tuberculosis,  as  soon  as  hoarseness  mani- 
fests itself,  a  careful  examination  of  the  larynx  should  be 
made  to  determine  its  cause.  The  individual  may  speak 
<learly  for  a  little  while  and  suddenly  become  hoarse,  and 
then,  after  he  has  uttered  two  or  three  words,  and  has 
perhaps  cleared  his  throat,  the  voice  may  again  become 
perfectl)'  clear.  When  there  is  considerable  infiltration 
of  the  tissue  the  voice  may  become  aphonic  or  whispering. 
The  changes  in  the  voice  may  be  due  to  one  or  more  of 
the  following  conditions:  1.  Mechanical  interference  with 
the  action  of  the  vocal  cords,  as  when  there  is  marked 
infiltration  of  the  interarytenoid  commissure  and  also 
when  there  is  cedema  of  the  aryepiglottic  folds.  2.  In- 
filtration of  the  vocal  cords,  causing  unevenness  in  their 
contour  and  thereb_v  interfering  with  their  proper  approx 
imation  during  vocalization.  3.  Thick,  tenacious  muco- 
pus  brought  up  from  the  lungs  or  derived  from  the  laryn- 
geal ulcers  may  be  temijorarily  deposited  upon  the  cords, 
thus  interfering  with  their  action  :  but  when  the  throat 
is  cleared,  the  removal  of  these  permits  of  proper  vocal- 
ization. The  sudden  alteration,  in  the  pitcli  of  the  voice 
that  is  so  frequently  noted  in  patients  with  tubercidous 


the  blast  of  expired  air  is  insufficient  to  cause  the  vocal 
cords  to  vibrate  properly,  and  the  voice,  as  a  result,  is 
Weak  and  aphonic. 

If  the  epiglottis  or  the  aryepiglottic  folds  are  involved, 
a  feeling  as  if  there  were  a  lump  in  the  throat,  accom- 
panied with  dilliculty  in  swallowing,  is  frecjuently  com- 
plained of  b\'  the  patients.  When  the  disease  process  is 
limited  to  the  interior  of  the  larynx  dysphagia  is  seldom 
complained  of  Wiien  idcerations  appear — especially 
when  the  epiglottis  or  aryepiglottic  folds  are  involved — 
dysphagia  and  odynophagia  are  very  marked,  so  much 
so  that  it  is  only  with  dilliculty  that  the  patients  can  be 
coaxed  to  take  any  nourishment.  Retlex  pain  nidiating 
to  the  ear,  root  of  the  tongue,  and  .sides  of  the  pharynx 
often  distresses  the  jjatient  very  markedly. 

Other  symptoms  of  which  the  patients  are  apt  to  com- 
plain, such  as  cough,  fever,  emaciation,  night  sweats, 
and  profuse  expectoratiou,  ai'e  those  which  are  found  in 
all  cases  of  imimonary  tuberculosis ;  they  may  sometimes 
be  intensified  by  the  laryngeal  condition,  but  are  not 
peculiar  to  it. 

Diagnosis  — The  diagnosis  of  laryngeal  tuberculosis  is 
usually  readily  made  Examination  of  the  larynx  and 
the  finding  of  such  conditions  as  have  been  described  un- 
der the  heading  of  pathology,  usually  suffice  to  make  one 
positive  of  the  existence  of  this  condition.  The  four  dis- 
eases of  the  larj'nx  which  are  accompanied  by  infiltration 
and  ulceration  are  tuberculosis,  syi>hilis,  carcinoma,  and 
lupus.  The  fnllowing  table,  modified  from  that  arranged 
by  Dr.  J.  S.  Gibb,  shows  the  main  differential  points  be- 
tween these . 


Tuberculosis. 

Pain  severe  on  degluliti'in 

Favorite  site  in  the  interarytenoid 
space,  and  base  of  arytenoid  car- 
tilages. 

TFlceraies  slowly 

Usually  fli'st  appears  as  small  spots 
or  nodules  which  are  rapidly  fol- 
lowed by  preal  cedema. 

Great  cedema  of  arytenoids 

Ulcers  extend  laterally  but  not 
deeply. 

Surface  of  ulcer  covered  with  thick 
muco-purulent  secretion  and  ag- 
glutinated mucus. 

Muctms  membnine  usually  pale 

Larynfjeal  stenosis  rarely  occurs  . . . 

Health  impaired  previous  to  laryn- 
t'eal  involvment. 

Previous  or  coincident  pulmonary 
trouble  common. 

Iodides  have  no  influence 


Syphilis. 


Pain  usually  slight 

Attacks  any  portion  of  the  larynx. 


Ulcerates  riipidly 

Is  rarely  seen  in  stage  of  indura- 
tion, the  QrsL  evidence  being  a 
clear-<'ut,  dee[>  ulcer. 

Some  iiiduratinii  around  ulcer,  but 
ustiallv  \t-iv  littif*  iFdema. 

Ulcers  f.\t(-nd  deeply,  often  involv- 
ing cartilage. 

Surface  of  ulcer  covered  with  muco- 
purulent secretion  and  necrosed 
tissue. 

Mucous  membrane  hypera?mic. 
injected. 

Laryngeal  stenosis  uncommon  un- 
til cicatrization  ocx^urs. 

General  health  unimpaired 


Frequently  evidence  of   syphilitic 
disease  in  other  tissues. 

Readily  improves  under  iodides  . . . 


Pain  constant,  lancinating 

Attacks  any  portion  of  the  larynx . . 


Ulcerates  more  slowly  than  syphilis. 

First  appcaran'-H  is  that  of  a  new 
growth  oi-cupving  laryngeal  cav- 
ity; n't  clear-cut  ulcer. 

The  growth  tills  or  encroaches  upon 
the  laryngeal  cavity. 

Growth  extends  in  all  directions,  in- 
volving all  tissue  in  its  course. 

Surface  of  growth  covered  with 
discharge. 


Mucous  membrane  hyperiEmic. 
Laryngeal  stenosis  common 


Lupus. 


Karly  in  disease  no  iiupairmenl  of 
general  health.  Later,  marked 
cachexia. 

In  primary  laryngeal  carcinoma  no 
other  evidences  until  later  in  the 
disease. 

Iodides  may  at  first  have  slight  in- 
fluence, later  none,  on  the  course 
of  the  disease. 


No  pain. 
Attacks  epiglottis. 


Ulcerates  very  slowly. 
Nodular  mass. 


Little  or  no  oedema. 

Very  slow  in  progress. 

rarely  observed. 
Little  or  no  discharge. 


Mucous  membrane  injected. 

Slight  stenosis. 

Very  little  impairment  of  general 
health. 

Frequently     nasal,    pharyngeal, 
and  cutaneous  manifestations. 

Iodides  have  no  influence. 


laryngitis,  is  most  probably  caused  by  the  presence  of 
mucus  on  the  vocal  cords.  4.  The  muscles  of  the  larynx 
may  be  involved  so  that  they  are  intei-fered  with  in  con- 
tracting, and  thus  the  proper  approximation  of  the  cords 
i^  prevented,  o.  The  recurrent  laryngeal  nerve  on  one 
or  the  other  side  may  become  implicated  iu  the  tubercu- 
lous process  in  the  thorax  and  thus  pi'oduce  loss  of  inner- 
\aUon  of  the  laryngeal  muscles;  paresis  and  then  paral- 
ysis occtir,  interfering  with  the  proper  approximation 
'  'f  the  vocal  cords.  When  the  right  vocal  cord  is  para- 
lyzed it  becomes  so,  most  commonly,  as  the  result  of  a 
pleurisy  at  the  apex  of  the  right  lung,  in  which  the  right 
veeurrent  laryngeal  nerve  becomes  embedded  in  the  pleu- 
ritic exudate.  Paralysis  of  the  left  vocal  cord  is  more 
'  (immonly  due  to  intrathoracic  pressure  of  the  enlarged 
I'ronchial  glands  which  aie  found  at  the  root  of  the  lung, 
upon  this  nerve  as  it  winds  around  the  aorta.  6.  In  ad- 
vanced lesions  of  the  lungs  the  volume  of  air  contained 
ill  the  thorax  may  be  so  much  less  ti;,-.n  normal  that,  with 
the  weakened  condition  of  the  muscular  system  generally. 
Vol.  v.— 29 


Injection  of  a  small  amount  of  tuberculin,  1  to  3  nigni., 
hypodermically,  is  advocated  by  Dr.  Trudeauas  a  means 
of  differentiating  laryngeal  tuberctdosis  from  other  laryn- 
geal infiltrations  in  cases  in  which  a  positive  diagnosis 
cannot  be  made,  especially  when  pulinonar_v  tuberculosis 
cannot  be  certainly  demonstrated.  The  patient's  tem- 
perature shoidd  he  taken  every  four  hours  for  three  days 
previous  to  the  administration  of  the  tuberculin,  and 
again  taken  at  the  same  intervals  after  the  injection.  A 
lise  of  temperature  of  two  or  three  degrees  indicates 
tuberculosis,  and  it  will  be  noticed  that  the  infiltrated 
area  in  the  !ai"_ynx  will  become  hypeiiemicand  somewhat 
increased  in  extent  if  it  is  tuberculous. 

Pkognosis. — The  pi'ognosis  in  larj'ngeal  tuberculosis 
depends  on  thiee  things:  (1)  The  character  of  the  tuber- 
culous process  existing  in  the  lungs;  (2)  the  form  in 
which  the  tuberculous  involvement  of  the  lai'ynx  mani- 
fests itself;  and  (8)  whether  the  patient  can  put  himself 
in  the  best  hj'gienic  surroundings  and  under  the  best 
and  most  skilful  treatment. 
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When  acute  pulniouaiy  tuberculosis  is  complicated  by 
any  form  of  laryngeal  tuberculosis,  the  prognosis  is  al- 
ways grave.  These  patients,  even  under  the  best  hy- 
gienic conditions,  seldom  live  more  than  a  few  weeks. 
Laryngeal  tuberculosis  manifesting  itself  in  the  late 
stages  of  pulmonary  tuberculosis  is  a  very  grave  compli- 
cation, and,  even  with  the  best  hygienic  surroundings 
and  most  skilful  treatment,  contributes  to  an  early  de- 
mise. 

Let  us  consider  laryngeal  tuberculosis  developing  in  a 
patient  who  has  pulmonary  tuberculosis  with  infiltration 
and  slight  softening  of  a  portion  of  one  lung.  If  such  a 
patient  can  afford  to  seek  a  climate  in  which  the  pul- 
monary process  is  often  arrested,  and  will  consent  to 
do  so,  "then  with  jjroper  local  medication  he  will  have  a 
good  chance  for  a  cure  of  the  laryngral  tuberculosis.  If, 
however,  he  has  to  lemain  in  a  large  city  and  toil  at  work 
which  undermines  his  strength,  the  prognosis  is  bad.  In 
other  words,  we  feel  that  the  influence  of  nutrition  in  a 
given  patient  and  the  arrest  of  the  pulmonary  process 
are  of  the  very  first  importance  in  effecting  a  cure  in 
laryngeal  tuberculosis. 

In  the  tumor-like  form  of  laryngeal  tuberctilosis  ap- 
pearing in  the  interarytenoid  commissure,  which  often 
shows  little  or  no  tendency  to  ulceration,  and  is  fre- 
quently found  in  the  more  slowly  developing  forms  of 
rulmonary  tuberculosis, — that  is,  the  so-called  tibroid 
phthisis. — the  prognosis,  if  the  patient  can  be  put  under 
projjer  hygienic  surroundings  and  treatment,  is  good. 

In  the  cases  of  laryngeal  tuberculosis  that  begin  with 
intense  redness  and  are  soon  followed  by  considerable  in- 
filtration and  early  ulceration,  the  prognosis  is  bad. 

Tke.\tment. — 'The  treatment  of  laryngeal  tuberculosis 
may  be  considered  under  three  heads:  (1)  Local;  (3)  con- 
stitutional ;  (3)  hj'gienic. 

In  the  local  treatment  of  laryngeal  tuberculosis,  in  the 
last  few  j'ears,  considerable  reaction  has  taken  place  in  the 
direction  of  the  emplo3'ment  of  less  radical  and  harsh 
measures.  The  application  of  medicaments  to  the  laryn.x 
upon  swabs  has  been  dispensed  with  by  many  because  it 
is  believed  that  the  traumatism  caused  by  the  pressure  of 
the  swab  „.;d  the  spasm  of  the  parts  on  being  touched  do 
moro  narm  than  the  application  does  good.  Inhalations 
end  sprays  therefore  _.; ,  more  frequently  used  now  than 
ever  before. 

:n  ;,!:e  stage  in  whicb  infiltration  alone  is  present  I  am 
^-    ::.e  habit  of  prescribing  as  a  spray ; 

V,  Menthol gr.  .\.\. 

01.  eucalyp 3  ss. 

01.  pini  pumilionis tii  xv. 

Benzoinol q.  s.  ad  3  ij. 

M.     Sig. :  Use  in  oil  atomizer. 

This  may  be  used  in  any  one  of  the  oil  atomizers,  the 
patient  being  instructed  to  take  a  deep  inspiration,  while 
the  bulb  is  being  compressed,  so  as  to  draw  the  finely 
divided  oil  into  the  larynx. 

When  the  infiltration  is  excessive,  producing  dyspha- 
gia, as  occasionally  happens,  one  of  the  forms  of  cutting 
instruments  for  the  removal  of  such  growths — as,  for  ex- 
ample. Schroetter's  tube  forceps  or  the  writer's  modifica- 
tion of  the  same,  or  Heryng's  curette — must  be  employed. 

When  ulcerations  are  present  the  treatment  should 
consist  in  cleansing  the  ulcer  with  a  non -irritating  solu- 
tion, such  as  the  following: 

V,  Sod.  chlorid gr.  xij. 

Sod.  bicarb gr.  xx. 

Aqua; q.  s.  ad  J  iv. 

M. 

This  is  best  carried  out  by  iising  a  down  tube  spray 
with  a  compres.sed  air  apparatus,  the  patient's  tongue 
being  forcibly  pulled  out  and  the  degree  of  air  pressure 
employed  being  verj'  slight — say  live  pounds.  In  this 
manner  the  larynx  is  sprayed  so  as  thoroughly  to  cleanse 
it.     A  powder  blower  is  then  filled  with 


R  Iodoform 

Orthoform 

Co.  stearate  of  zinc. . . 
M. 


■gr-  1]- 
.gr.  i. 
.gr.  i. 


and  the  interior  of  the  larynx  is  thoroughly  dusted  with 
it.  In  place  of  the  iodoform,  when  the  taste  is  objection- 
able, ehinosol  gr.  ij.,  or  paraform  gr.  ij.,  may  be  used. 
In  fact  it  is  sometimes  best  to  vary  these  three  powders 
in  order  that  the  healing  action  of  any  one  of  them  may 
not  be  lessened  by  too  continuous  use.  A  nurse  or  some 
member  of  the  family  can  be  taught  to  do  this,  as  in  sotne 
cases  it  is  often  nece.ssary  to  apply  it  twice  daily,  to  afford 
relief. 

When  much  pain  is  associated  with  the  laiyngeal  ul- 
cers it  is  well  to  add  to  theabove  powder  gr.  ^  of  cocaine 
and  gr.  -i  of  morphine.  Intralarj-ngeal  injections  with  a 
specially  constructed  syringe  are  employed  by  some  in 
the  idcerative  stage.  Creosote  and  guaiacol  are  used 
for  this  purpase,  th  v.  of  creosote  in  n\.  xv.  of  olive  oil  or 
alboleue  being  injected  into  the  larj'nx  once,  twice,  or 
three  times  daily.  The  spasm  produced  is  considerable, 
and  it  is  well  to  begin  with  a  smaller  amotuit  and  gradu- 
ally to  increase  the  quantity  of  the  injection.  Scheppe- 
grell  ™  advocates  the  use  of  electrolysis  in  the  treatment 
of  laryngeal  tubercidosis  and  reports  some  good  residts. 
The  submucous  injections  of  carbolic  ticid,  creosote,  or 
guaiacol,  which  were  in  favor  a  few  years  ago,  have  prac- 
tically been  abandoned  on  account  of  the  severe  reaction, 
with  intense  oedema  of  the  glottis,  that  followed  their  use. 

If  the  epiglottis  is  enormously  swollen  and  ideerated 
so  as  markedl}'  to  interfere  with  deglutition,  l)enefieial 
results  f:  llow  its  excision  with  cutting  forceps.  This  is 
not  d.?ne  with  the  idea  of  curing  the  tuberculous  process, 
but  simply  to  remove  a  c?.use  of  great  distress  to  the 
patient  and  to  allow  him  to  take  food. 

Lactic  acid  has  been  and  still  is  employed  with  benefi- 
cial results  in  the  treatment  of  laryngeal  tuberculosis.  It 
is  tisually  advisable  to  begin  with  a  twenty-five-per  cent, 
solution  of  lactic  iicid  and  gradually  to  increase  the 
strength  until  the  pure  acid  can  be  tolerated.  The  ap- 
plication should  be  made  every  day  on  a  cotton  wound 
applicator. 

■The  conntitutiomd  treatment  of  the  patient  should  be 
the  same  as  that  for  tuberculosis  in  general. 

Hj/fiienic  Treatment. — The  feeding  of  these  patients  in 
the  ulcerative  stage,  and  especially  when  the  epiglottis 
and  aryepiglottic  folds  are  tilcerated,  demands  consider- 
able attention  on  the  part  of  the  physician.  Soft  and 
semi-solid  materials  seem  to  be  more  easily  swallowed 
than  either  solids  or  liquids.  Scraped  beef,  either  raw 
or  partially  cooked,  can  usually  be  swallowed  with  as 
little  difficulty  as  any  form  of  nourishment  and  is  very 
nutritious.  Custards,  the  whole  raw  egg,  and  oysters 
are  also  substances  taken  with  as  little  discomfort  as  any. 
Mark  Ilovell  has  suggested  a  plan  by  which  degluti- 
tion ill  these  cases  can  sometimes  be  made  very  eoinfort- 
able ;  namely,  by  having  a  nurse  stand  behind  the  patient 
with  the  hand  resting  on  the  side  of  the  neck  and  the  fin- 
gers inserted  on  either  side  of  and  just  above  the  tiiyroid 
cartilages  and  making  firm  pressure  on  the  sides  of  the 
neck  during  each  act  of  swallowing.  The  object  of  this 
is  to  .steady  the  larynx  and  prevent  the  compression  of 
the  aryepiglottic  folds  which  occurs  normally  with  each 
act  of  deglutition.  Another  method  of  taking  nourish- 
ment which  seems  to  act  well  is  this:  Let  the  patient  lie 
face  down,  on  a  couch,  the  head  hanging  over  the  end, 
and  suck  up  liquid  food  through  a  tube. 

As  a  usual  thing  patients  suffering  from  laiyngeal  tu- 
berculosis do  best  in  a  climate  where  the  temperature  is , 
moderate,  the  air  dry  but  not  dusty,  and  the  altitude  not 
too  great.  Parts  of  Arizona,  New  Mexico,  southwest 
Montana,  and  the  Redlands  district  of  Califcirnia  are.  on 
the  whole,  the  i)arts  in  this  country  in  which  the  great- 
est number  of  my  own  cases  have  been  most  benefited.' 
I  know,  liowever,  that  it  is  very  difflcult  to  pick  out  any 
one  locality  for  a  patient  with  laryngeal  tuberculosis  and 
advise  him  to  go  there  and  stay  until  he  is  cured.     Local-; 
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ities  favorable  to  oue  patient  are  not  so  to  another,  and  it 
is  therefore  best  to  tell  the  patient  frankly  to  go  to  a 
place,  and.  if  he  grows  worse  instead  of  improving,  to  go  to 
another,  iu  the  hope  of  finally  getting  relief. 

Cornelius  G.  Coakley. 

'  De  Seclibus  et  Causis  Morborum,  lib.  xv..  13, 14,  Lugdunum  Bat., 
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'  Redienlirs  sur  la  plitliisic  Purls,  1823. 
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=2  De  la  Phthisie  liaeiliaiie  des  Poumons,  Paris,  1892,  p.  282. 

=3  Arcbiv  fiir  Larvn^'"l.)^.^e.  Bd.  v.,  p.  210. 

2*  Chareot :  Traite  de  Meileeine  Interne,  t.  iy., 
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'"■  Electricity  in  Diseases  of  the  Nose  and  Throat. 

LARYNX,  PHYSIOLOGY  OF  THE.— I.  The  laryn.x  is 
that  portion  of  the  respirutoiy  tract  which  is  situated  in 
the  inediau  line  of  the  neck  between  the  trachea  and  the 
pharyn.x.  It  may  be  regarded  merely  as  a  prolongation 
upward  of  the  trachea,  with  such  modificatious  of  struc- 
ture as  are  required  for  the  performance  of  its  various 
specialized  functions.  A  comparative  study  of  the 
larynges  of  animals  indicates  that  the  e.xtent  of  the  modi- 
lications  of  structure  is  i)roportional  to  tlie  variety  of  the 
specialized  functions.  Following  this  law,  the  structure 
of  the  human  larynx  differs  very  considerably  from  that 
of  the  trachea,  and  its  mechanism  is  interesting  and  com- 
plex (Figs.  31.53,  3154.  and  31.55).  The  framework  of  the 
trachea  is  composed  of  incomplete  cartilaginous  rings, 
bearing  a  close  resemblance  to  one  another,  and  bound 
together  by  fibro-nmscular  tisstie,  and  while  the  carti- 
lages of  the  larynx  are  for  the  most  part  irregular  in 
shape,  a  scheme  somewhat  similar  to  that  of  the  trachea 
is  carried  into  its  structure. 

The  cricoid,  the  first  cartilage  above  theti'achea.  dififers 
from  all  the  others  in  that  it  is  complete  throughout  its 
entire  circumference,  and  it  thus  serves  as  a  firm  base  for 
the  superslnicture  of  the  larynx.  The  thyroid,  like  the 
cartilages  of  the  trachea,  is  open  posteriorl_y,  thus  giving 
room  for  the  two  ar3'tenoids  which  articulate  with  tire 
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Fig.  3153.— Showing  the  Position 
of  the  Vocal  Bands  during  Pas- 
sive Inhalation. 


Fig.  3154.- Showing  the  Position 
of  Vocal  Bands  during  Forced 
Inhalation. 


the  larynx,  and  they  are  so  jointed  and  connected  by 
ligaments  as  to  be  freely  movable  when  acted  upon  by 
their  respective  muscles.  The  object  of  this  motion  is 
threefold;  (1)  to  control  the  breath,  (2)  to  furnish  the 
bands  the  vibrations  of  which  cause  the  sound  of  which 
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.1,  Thyro-arytenoid  muscle;   TI*  C.  thyroid  cartilage; 
C,  cricoid  cartilage ;  M,  vocal  shelves. 


Fig.  31.5.3,  31.>1,  .ind  31.'>.).  T,  Tongue;  L,  epiglottis;  P,  P,  ventricular  bands;  ir,  H',  cartilages  of 
Wrisberg ;  S,  ^,  cartilages  of  Santorini ;  V,  V,  vocal  bands ;  tr,  P,  wind  pipe  or  trachea ;  B,  bifurca- 
tion of  the  trachea.    (P'roiu  Lennox  Browne  and  E.  Selenke.) 


elevated  posterior  ]iortion  of  the  cricoid.  The  hyoid 
hone,  which  is  closely  related  to  the  larynx,  is  also  open 
posteriorly  to  make  room  for  the  anterior  portion  of  the 
pharynx.  The  other  cartilages  of  the  larynx  are  the 
cornicula  laryngis,  the  cuneiform  cartilages,  and  the  epi- 
glottis.    These  nine  cartilages  form  *""«>  framework  of 


voice  is  made,  and  (3)  to  assist  in  voice  production.  The 
three  highly  specialized  functions  of  the  larynx,  therefore, 
may  be  described  under  the  following  heads:  (1)  Respira- 
tion; (2)  Phonation ;  (3)  Articulation. 

Respiration. — The  respiratory  function  of  the  larynx  is 
an  important  one  and  it  includes  more  than  would  appear 
at  first  thought.  Air  could  be  made  to  pass  to  and  from 
the  lungs  withotit  the  intervention  of  this  complicated 
structure,  therefore  the  mere  act  of  breathing  may  be  re- 
giirded  as  purely  incidental  to  the  larynx.  It  was  neces- 
sar}'  to  place  somewhere  in  the  respiratory  tract  a  sli'uct- 
ure  tliat  not  only  \\ould  furnish  a  free  passageway  for 
the  breath,  but  would  also,  at  the  same  time,  serve  other 
important  purposes.  Of  these  purposes  phonation,  to  be 
described  later,  is  the  most  important,  but  this  requires 
some  kind  of  temporary  obstruction  in  the  air  channel, 
and  this  is  provided  by  the  two  muscular  bands  with  their 
membranous  covering,  that  run  from  the  thyroid  to  the 
arytenoid  cartilages.  Moreover,  these  bauds  must  ob- 
struct respiration  as  little  as  possible  and  only  at  those 
times  when  theoljstruction  is  necessary  for  the  phonatory 
act.  Provision  is  therefore  made  for  tlieir  removal  from 
the  lumen  of  the  larynx  when  not  required  for  this  i)ur- 
pose,  and  this  is  accomplished  by  the  contraction  of  the 
posterior  cricoarytenoid  or  so-called  respiratory  muscles. 
These   abductor  muscles  are  supplied   bj'  the  external 

branch  of  the  superior 
larj'ugeal  nerve,  and  so 
important  are  theii-  func- 
tions in  maintaining  the 
patency  of  the  larynx  for 
respiratory  purposes,  con- 
tracting as  they  do  for 
every  act  of  insiiiration 
(about  eighteen  time^;  a 
minute),  that  they  .seem  to 
be  endowed  with  greater 
strength  and  are  less  sus- 
ceptible to  disease  than 
the  other  muscles  of  the 
laiynx.  Life  itself  de- 
pends upon  their  health 
and  tone  (Figs.  3153,  31.54. 
and  3155).  But  the  larynx 
lias  anotlier  important  function  that  should  be  described 
under  tliis  head,  and  that  is  the  closure  of  its  upper  por- 
tion during  the  vigoi-oiis  muscular  acts  which  are  per- 
formed by  the  hamis  and  arms,  and  also  during  the  acts- 
of  defecation,  coughing,  laughing,  etc. 
This  strong  closure  of  the  upper  portion  of  the  laryu.v 


Fig.   31.55.  —  Showing    Position   of 
Vocal  Bands  during  Phonation. 
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takes  place  above  the  vocal  bands,  aud  not  so  much  in 
the  glottis  as  has  been  supposed.  Tli<'  glottis,  it  may  be 
remarked,  is  merelj-  the  aperture  formed  by  the  vocal 
bands,  the  vocal  processes,  and  a  portion  of  tlie  transverse 
arytenoid  muscle  (Fig.  3153).  The  vocal  bands  are  too 
slender  and  delicate  to  endure  the  strain  that  would  be 
juit  upon  them  by  this  action,  and  their  structure,  shape, 
0  '  and    position,  when  the 

glottis  is  closed,  render 
them  incajialile  of  re- 
sisting nuich  pressure  of 
the  breath  from  below. 
They  are  not  in  reality 
bauds  at  all  in  their 
shape  and  structure,  but 
if  a  cross  section  of  them 
were  made  (Fig.  31.56), 
they  would  be  found  to 
be  somewhat  wedge- 
shaped  with  the  head  of 
the  wedge  looking  up- 
ward and  the  ape.x  down- 
ward ;  their  inner  edges 
contrilnite,  during  tone 
production,  to  the  forma- 
tion of  the  vibrating  por- 
tion of  tlie  glottis,  and 
their  inner  surfaces  grad- 
ually tape  r  downward 
Better  names  for  them 
cushions  or  shelves,  and 


Fig.  3157.— Shows  tlje  Valvular 
Action  of  the  Ventricular  Bauds, 
a,  Ventricular  bands. 


along  either  side  of  the  larynx 
have  been  suggested,  namely, 
the  latter  is  the  one  to  be  prefei'red  because  it  more  ac- 
curately describes  their  shape  and  fimctions.  It  will  be 
observed  that  when  the  glottis  is  clo.sed  the  gradual  taper- 
ing of  the  vocal  shelves  downward  makes  the  lower  por- 
tion of  the  larynx  somewhat  cone  shaped  with  the  apex 
pointing  ui^ward,  and  that  this  approach  to  the  glottis 
adapts  it  not  for  checking  but  rather  for  favoring  the 
egress  of  air  (see  Fig.  3153).  When  the  breath  is  forcibly 
held  for  purposes  mentioned  above,  the  true  glottis  is  not 
closed  at  all,  but  the  pseudo-glottis  is  closed  by  the  ap- 
proximation of  the  ventricular  bands,  and  the  ventricles, 
the  shape  of  which  is  so  well  adapted  to  this  purpose, 
become  intlated  and  unite  to  form  a  more  or  less  perfect 
valve  capable  of  resisting  great  pressure  with  a  mini- 
mum amount  of  efl'ort  (see  Pig.  3156).  The  upper  sur- 
face of  the  closed  glottis  to  a  lesser  degree  acts  like  a 
valve  in  checking  the  ingress  of  air.  This  function, 
however,  is  not  so  impoitant,  for  the  amoiuit  of  air  taken 
into  the  hmgs  is  contrulled  largely  by  the  great  respira- 
tory muscles  of  the  thorax. 

In  addition  to  this  valvular  action  the  upper  portion  of 
the  larynx  closes  at  times  in  much  the  same  wa}'  as  do 
the  si)hineters  in  other  parts  of  the  body.  It  was 
formerly  supposed  that  the  epiglottis,  serving  as  a  lid  to 
the  larynx,  was  the  only  means  of  preventing  the  food 
from  entering  this  cavity  during  deglutition,  but,  in  refu- 
tation of  this  theory,  it  was  found  tbat  the  entire  removal 
of  the  epiglottis,  either  by  operative  procedure  or  by  dis- 
ease, in  no  respect  interferes  with  deglutition.  It  ap- 
pears, therefore,  that  nature  has  not  entrusted  to  the  epi- 
glottis alone  the  important  function  of  guarding  the 
gateway  to  the  lungs  against  the  intrusion  of  foreign 
substances,  but,  in  addition  to  and  immediately  preced- 
ing the  falling  of  the  epiglottis  over  the  larynx  during 
deglutition,  there  is  a  complete  closure  of  the  entire  up- 
pei-  part  of  the  larynx.  This  is  effected  by  the  apiM'Oxi- 
mation  of  the  ventricular  hands,  the  upper  part  of  the 
arytenoid  cartilages,  the  aryepiglottic  folds,  and  the 
lower  portion,  or  so-called  cushion,  of  the  epiglottis. 
The  muscles  causing  this  closure  of  the  upper  portion  of 
the  larynx  have  been  called  the  sphincters  of  the  larynx. 
They  are  the  thyro-aryepiglotticus,  the  thyro-arytenoi- 
deus  externus,  and  the  arytenoideus  posticus. 

In  the  act  of  deglutition  the  sphincter  muscles  contract, 
and  over  the  closed  gateway  of  the  larynx  the  epiglottis 
falls  of  its  own  weight,  or  rather  as  a  result  of  the  relax- 
ation of  the  liyo-epiglottic  ligament,  incident  upon  the 


elevation  of  the  larynx.  The  theory  formerly  held,  that 
the  epiglottis  is  <liawn  over  the  larynx  by  muscular  ac- 
tion, is  rendered  improbable  by  the  fact  that  the  muscu- 
lar fibres  running  from  the  epiglottis  to  the  hyoid  bone, 
in  the  human  subject,  are  very  small  and  but  slightly 
developed. 

Plionation. — The  chief  purpose  of  the  larj'ux  and  the 
one  to  which  it  is  especially  adapted  is  plionation,  but 
this  function  is  so  closely  related  to  the  action  of  certain 
other  organs,  notably  those  of  resjiiration  and  articula- 
tion, that  it  will  be  necessary  to  take  these  into  account 
also,  at  least  to  some  extent. 

Voice,  as  I  have  defined  it  elsewhere,  is  a  moving  col- 
umn of  bieath,  set  in  vibration  by  its  own  impact  upon 
the  vocal  shelves  and  re-enforced  by  its  diffusion  through 
the  various  I'esonaiit  chambers  into  the  surrounding  at- 
mosphere, and  therefore  it  follows  that  plionation  is  the 
process  liy  which  tlie  column  of  breath  is  formed,  set  in 
vibration,  and  diffused,  and  a  description  of  this  process 
must  include  the  necessary  respiratory  movements,  and 
at  least  a  reference  to  the  resonant  chambers,  as  well  as  a 
description  of  the  action  of  the  larynx  itself. 

The  respiratory  movements  of  plionation  are  different 
from  those  of  ordinary  lireathing.  The  one  is  active,  and 
the  other  is  passive.  The  breathing  of  phonation  sup- 
plies the  system  with  oxygen,  and  carries  off  the  effete 
products,  in  the  same  manner  as  does  ordinary  breathing, 
but  it  does  this  only  incidentally,  its  special  function 
being  to  cause  impaction  of  air  upon  the  vocal  shelves, 
which  imjiaction  causes  the  necessary  vibrations.  More- 
over, the  character  of  this  impaction  of  the  column  of 
breath  upon  the  vocal  shelves  is  an  important  factor  in 
the  regulation  of  their  vibrations.  It  has  been  shown  by 
actual  demonstration  that  the  rapidity  of  the  vibratorj' 
excursions  of  the  vocal  shelves  is  increased  and  the  pitch 
of  the  voice  heightened  bj'  an  increase  in  the  rate  of  mo- 
tion of  the  column  of  breath.  This  is  true,  in  part  at 
least,  because  the  increase  in  the  rate  of  motion  is  attend- 
ed by  an  increase  of  expiratory  effort,  and  a  correspond- 
ing increase  of  pressure  within  the  column  of  breatli ;  the 
tracheal  tube  being  somewhat  elastic,  this  jjressure  tends 
to  enlarge  the  column  of  breath  in  the  trachea,  and  as  this 
is  forced  through  the  smaller  opening  of  the  cricoid  carti- 
lage it  carries  its  anterior  portion 
upward  toward  the  thyroid,  and 
its  posterior  portion  downward, 
thus  increasing  the  distance  be- 
tween the  anterior  and  posterior 
attachments,  and  becoming  a  di- 
rect longitudinal  tensor  of  the  vo- 
cal shelves.  On  the  other  hand, 
if  this  tendency  of  the  column  of 
breath  to  render  the  vocal  shelves 
tense  during  its  rapid  and  forcible 
movement  is  resisted  by  the  con- 
traction of  the  internal  thyro-aryt- 
enoid  muscles,  the  result  will  be 
a  wilier  vibratory  excursion  of  the 
vocal  shelves  and  a  greater  inter 
sity  or  loudness  of  voice.  In  this 
way  the  column  of  breath  be- 
comes an  important  factor  in  regu- 
lating both  the  pitch  and  the  in- 
tensity of  voice. 

The  respiratory  movements  of 
plionation,  therefore,  are  definite 
and  active.  The  base  of  the  col- 
umn of  breath  rests  upon  the 
diaphragm,  and  it  is  surrounded 
laterally  by  the  walls  of  the  thorax 
with  their  enveloping  ligaments 
and  muscles.  The  muscles  may 
be  divided  into  two  sets,  those 
which  elevate  the  ribs  and  those  which  depress  tlieiii. 
the  former  tending  to  enlarge  the  thoracic  cavity,  and 
the  latter  to  diminish  its  capacity.  It  will  be  observed 
that  the  depressor  muscles  exert  a  force  which  is  di- 
rectly opposed  to  the  action  of  the  levator  muscles,  and 


Fig.  ;U.58.  Diiieram 
showing  tlH'  npposjtiff 
action  of  X\n-  Diaphnijim 
and  Abddiiiiniil  Mus- 
cles. vl-B,  DiaptiraffU!: 
B  C,  abdominal  uius- 
cles:  D,  directiim  in 
which  the  diaplii-iirtu 
acts;  E,  dlreclii-ii  in 
which  the  abduniiiuil 
muscles  act. 
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it  is  b}'  meaus  of  these  two  opposing  forces  that  the 
column  of  breath  may  be  coTitrolled  with  the  necessary 
accurac}',  and  that  the  requisite  tension  niaj-  be  given 
to  the  (frum-like  walls  of  tlie  thorax  for  the  purjiose  of 
giving  resonance  to  the  voice  (Fig.  315S),  The  column 
of  breath  is,  therefore,  compressed  and  its  rate  of  mo- 
tion through  the  glottis  regulated  with  great  precision. 

The  tracheal,  pharyngeal,  oral,  and  nasal  cavities  are 
also  resonators,  and  serve  to  re-enforce  the  tones  i)roduced 
by  the  vibration  of  the  vocal  shelves. 

The  framework  of  the  larynx,  as  already  mentioned, 
is  composed  of  irregularly  shaped  cartilages  articulating 
at  the  several  points  of  contact  by  means  of  freely  mov- 
able joints.  The  muscles  having  their  attachments  only 
to  these  cartilages,  and  whose  function  it  is  to  assist  in 
the  regulation  of  their  relative  positions,  are  called  in- 
trinsic muscles;  those  running  from  the  cartilages  to 
various  points  without  the  laiynx  are  called  extrinsic 
muscles.  The  extrinsic  laryngeal  muscles,  like  the  tho- 
racic muscles,  may  be  divided  into  two  sets,  according 
as  they  elevate  or  depress  the  larynx.  The  levator  mus- 
cles are  the  palatopharyngei,  the  stylopharyngei,  di- 
gastric, stylohyoid,  geniohyoid,  anil  the  hyoglossi. 
The  depressor  muscles  are  the  omohyoid,  stcrnoli3'oid, 
and  sternothyroid.  The  function  of  the  extrinsic 
muscles  is  (1)  to  determine  the  position  of  the  larynx  in 
its  relation  to  the  adjacent  structures,  and  (2)  to  deter- 
mine the  position  of  certain  important  parts  of  the  larynx 
in  their  relation  to  other  jiai'ts.  The  position  of  the 
larynx  in  its  relation  to  adjacent  structures  varies  with 
the  variation  in  the  quality  and  pitch  of  the  voice,  and 
the  importance  of  a  correct  position  cannot  be  overesti- 
mated. When  both  the  levator  and  depressor  muscles 
are  brought  into  action,  the  larynx  becomes  fixed,  and 
an  additional  result  of  these  two  forces  (as  will  be 
observed  in  Fig.  d\^o)  is  to  draw  the  larynx  backward 
against  the  spine.  If  these  two  sets  of  muscles  are 
strongly  contracted,  the  posterior  surface  of  the  plate  of 
the  cricoid  cartilage  will  be  fixed  against  the  anterior 
surface  of  the  fifth  cervical  vertebra,  and  thus  vocal  reso- 
nance may  be  transmitted  through  the  spinal  column  to 
all  parts  of  the  body. 

Moreover,  witli  the  cricoid  cartilage  in  contact  with 
the  fifth  cervical  vertebra,  it  is  evident  that  if  the  force 
of  the  contraction  of  the  depressor  muscles  is  greater 
than  that  of  the  levator,  the  result  will  be  a  forward  tilt- 
ing of  the  thyroid  upon  the  cricoid  cartilage  and  a 
stretching  of  tlie  vocal  shelves.  In  this  way  it  is  quite 
possible  that  the  extrinsic  muscles  of  the  larynx  may  as- 
sist the  intrinsic  muscles  in  rendering  the  vocal  shelves 
tense,  at  least  during  the  production  of  tones  of  unusu- 
ally high  pitch.  Opinions  differ,  however,  with  refer- 
ence to  this  important  jjoint,  some  claiming  that  the 
extrinsic  muscles  are  the  sole  cord  stretchers  of  voice 
production,  others  thinking  that  this  function  comes  en- 
tirely within  the  province  of  the  intrinsic  muscles.  While 
this  is  one  of  the  many  questions  with  reference  to  tlie 
physiology  of  the  voice  that  are  difticult  of  demonstra- 
tion, it  is  quite  probable  that  there  maj*  be  some  truth  in 
both  theories  and  that  unusual  results  in  voice  production 
may  be  attained  by  a  judicious  combination  of  lioth  the 
extrinsic  and  the  intrinsic  muscles  in  the  control  of  the  vo- 
cal shelves.  The  fiuiction  of  the  larynx  in  phonation  is  to 
furnish  and  control  the  shelves,  the  vibration  of  which  is 
the  first  cause  of  the  sound  of  which  voice  is  made. 
These  shelves  are  merely  reduplications  or  folds  of  the 
lining  membrane  of  the  larynx  reflected  over  the  thyro- 
arytenoid or.so-caIled  vocal  muscles,  tlie  lining  membrane 
of  that  porticmof  tlie  shelves  which  forms  the  rinia  glot- 
tidis  having  been  transformed,  by  the  exercise  of  its  func- 
tion, into  white  fibrous  tissue.  The  various  changes  in 
the  laryngeal  tones  of  the  voice  depend  upon  certain 
changes  in  the  physical  condition  of  the  vocal  shelves. 
The  laws  governing  the  vibrations  of  the  vocal  shelves 
are  somewhat  similar  to  those  governing  the  vibrations 
of  strings,  the  three  physical  changes  in  them  which  gov- 
ern tlie  pitch  of  the  tone  being  changes  in  length,  weight, 
and  tension.     The  length  and  weight  of  the  vocal  shelves 


vary  somewhat  in  different  larynges.  Those  in  the  larynx 
of  the  male,  for  instance,  are  longer  and  heavier  than 
those  in  the  larynx  of  the  female,  and  the  pitch  is  cor- 
respondingly lower.  The  length  of  the  vibratory  portion 
of  the  shelves,  however,  maj'  be  changed  in  each  larynx 
by  certain  changes 
in  the  action  of  its 
m  us  c  1  e  s.  This 
phenomenon  may 
be  observed  by 
means  of  the  laryn- 
goscope. When  a 
tone  of  high  pitch 
is  produced,  the  vo- 
cal processes  of  the 
arytenoid  cartila- 
ges appear  to  meet 
in  the  middle  line, 
and  the  posterior 
edges  of  the  glottis 
are  held  in  apposi- 
tion. The  same 
conditions  seem  to 
obtain  also  with 
reference  to  the  an- 
terio  r  edges  (al- 
though in  man)- 
cases,  especially 
during  the  emission  Fig.  31.59.— Dia^am  Showing  the  Direc- 
of  low  tones  they  ''"^ '°  niiicli  the  Levator  and  Depressor  ex- 
nrp  mrtiillv  l.'irld,in  t"nsic  Muscles  Act  in  Holding  the  Larynx 
are  paitiailj  uiacien  Against  the  Spine.  (From  Howard.) 
from      view),     and 

thus  the  vibrations  may  be  limited  to  scarcely  more 
than  the  middle  third  of  the  glottis  (Figs.  3153.  3i.j4  and 
8t55).  The  shortening  of  the  glottis  posteriorly  is 
lirought  about  by  a  vigorous  contraction  of  the  aiyte- 
noid  and  the  lateral  crico-arytenoid  muscles,  causing  the 
vocal  processes  to  come  into  close  apposition  and  possibly 
to  overlap  slightly.  At  the  same  time  the  thyroid  tilt- 
ing muscles,  the  crico- thyroid  and  the  sterno  thyroid, 
serve  to  stretch  further  the  vocal  shelves  ;  and  the  lat- 
ter muscles  when  the  levator  laryngei  muscles  are  in 
action  serve  also  to  compress  the  alte  of  the  thyroid  car- 
tilage, which  compression  would  naturally  bring  into 
closer  apposition,  not  only  the  posterior  but  also  the  an- 
terior e(iges  of  the  glottis.  Jloreover.  it  has  been  shown 
b3'  Willis  that  the  approximation  of  the  anterior  portion 
of  the  cricoid  cartilage  to  the  th_yroid,  which  is  made 
evident  by  placing  the  finger  in  this  region  during  the 
emission  of  a  high  tone,  has  a  tendency  to  push  the  taper- 
ing portions  of  the  vocal  shelves  upward,  and  to  bring 
into  close  contact  the  anterior  edges  of  the  glottis.  This 
theory  of  the  regulation  of  the  glottis  by  forced  muscular 
action  during  the  ]iroduction  of  the  higher  notes  of  the 
falsetto  vciice  is  demonstrated  not  only  bj'  the  laryngo- 
scope, but  also  by  the  cimscious  increase  of  the  muscular 
effort  required  for  the  production  of  these  tones.  The 
mechanism  that  shortens  the  vibratory  portions  of  the 
.shelves,  at  the  same  time  diminishes  the  width  of  their 
vibrating  surfaces  and  increases  their  tension.  As  the 
internal  tliyro-arytenoid  or  vocal  muscles  contract  more 
and  more  when  their  attachments  are  fixed  both  anteriorly 
and  posteriorly,  as  above  described,  the  result  is  a  lateral 
diminution  of  the  vibrating  portions  of  the  vocal  shelves. 
When  these  vocal  muscles  are  contracted  to  their  utmost, 
only  the  very  thin  edges  of  the  shelves  are  available  for 
vibration.  The  internal  thyroarytenoid  muscles  throw 
out  numerous  small  muscular  fibres  into  the  bodies  of  the 
shelves,  the  function  of  which  is  to  regulate  the  extent 
of  the  lateral  vibratory  surfaces  of  the  shelves,  and  prob- 
ably also  to  assist  in  regulating  the  longitudinal  vibra- 
tory surfaces. 

Articulation. — Thus  far  we  have  considered  tlie  larynx 
in  its  relation  to  tone  production.  It  must  be  borne  in 
mind  that  the  tone  produced  by  the  laryngeal  mechanism 
above  described  differs  from  what  we  liear  as  the  liuman 
voice,  but  this  difference  is  not  apparent  because  it  is  im- 
possible for  the  huni.-in  ear  to  ditfereiitiate  the  two.     If 
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wo  could  make  a  section  of  the  larynx  containing  the 
vocal  shelves  as  they  actualh'  exist,  ami  if  Ijy  some  me- 
chanical measures  we  could  reproduce  their  actual  move- 
ments of  adduction  diu'ing  tone  ]u-nduction.  and  also  at 
the  same  time  set  them  into  vibration  by  artificial  means, 
we  should  then  be  able  to  get  the  iirimary  tonal  element 
of  the  voice.  The  vocal  shelves  hold  the  same  relation 
to  the  organs  of  voice  that  the  strings  of  a  violin  hold  to 
the  instrument  itself.  The  tones  that  we  hear  from  tlie 
violin  are  the  result  not  alone  of  the  vibrations  of  the 
strings,  but  of  the  effect  that  these  vibrations  make  up- 
on the  whole  instrument,  and  so  the  human  voice  is  the 
result  of  vibrations  originating  at  the  vocal  shelves  and 
modifiecl  not  only  by  the  larynx  itself,  but,  to  .some  ex- 
tent at  least,  by  the  entire  organism.  Tlie  human  voice, 
therefore,  is  the  result  of  various  eom|ilex  conditions. 
Peojile  differ,  as  do  violins,  botliin  their  composition  and 
in  their  structure,  and  as  tlie  tones  of  violins  differ,  so  for 
the  same  reason,  and  to  a  greater  extent,  do  V(.)ices  differ 
one  from  the  other.  The  simplest  tone  of  the  voice  reaches 
the  ear  as  one  of  the  so-called  vowel  S(5unds.  or  as  some 
modification  of  them.  The  vowel  somuls,  therefore,  are 
the  purely  vocal  elements  of  speech  and  song.  The  tone 
originating  in  the  glottis  immediately  begins  to  take  on 
the  quality  of  one  of  the  si.\  pliysiological  vowel  sounds, 
or  .some  combination  of  them,  according  to  the  adjust- 
ment <if  those  portions  of  the  respiratory  tract  which  are 
situated  above  the  glottis.  Concerning  the  mechanism 
of  the  production  of  the  vowel  sounds  there  have  been 
ntnnerous  theories.  It  has  been  generally  conceded  that 
the  vowel  sounds  are  the  results  of  various  combinations 
of  the  laryngeal  with  certain  other  so-called  resonance 
tones.  Helmholtz  claimed  that  the  vocal  apparatus  re- 
scnil)les  the  pipe  organ,  the  vocal  shelves  corresponding 
to  the  reeds,  and  the  pharj'ngeal  and  oral  cavities  to  the 
pipes;  and  that,  as  the  reeds  of  the  organ  vibrate  in 
wholes  for  the  fundamental  tone,  and  halves,  thirds,  etc., 
for  the  liariuonics  (overtones),  each  of  the  various  pijies 
of  the  organ  selecting  the  particular  harmonic  to  which 
its  vibratorj'  calibre  corresponds,  and  thus  determining 
the  characteristic  note  of  the  organ,  .so  the  vocal  shelves 
vibrate  in  wholes  for  the  fundamental  tone,  in  halves, 
thirds,  etc.,  for  the  harmonies,  and  the  pharyngeal  and 
oral  cavities,  being  flexible  and  capable  of  many  varia- 
tions in  shape  and  size,  adjust  themselves  to  correspond 
to  the  particular  overtone  the  combination  of  which 
with  the  fundamental  tone  is  characteristic  of  the  vowel 
sound  to  be  produced. 

Up  to  the  present  time  this  has  been  the  theory  ac- 
cepted l)y  the  majoritj'  of  writers  and  teachers  of  the 
subject,  but  there  appear  to  be  decided  objections  to  it, 
and  it  does  not  accord  with  more  recent  investigations. 
Notwithstanding  the  great  flexibility  of  the  laryngeal, 
pharyngeal,  and  oral  cavities  it  is  probably  impossible 
for  them  to  be  adjusted  in  size  and  shape  to  meet  the 
recjuirements  of  Helmholtz 's  harmonic  or  overtone 
theory. 

Antedating  the  theory  of  Helmholtz,  and  opposing  it 
in  S(5me  respects,  is  the  "theory  of  Willis.  He  claims  that 
the  resonance  tones  are  independent  of  the  laryngeal 
tones  in  respect  to  pitch.  This  theory  was  strengthened 
by  the  later  experiments  of  Hermann  and  others,  and  it 
seems  about  to  be  verified  by  extensive  investigations 
now  being  carried  on  by  Prof.  E.  W.  Scripture,  of  Yale 
University. 

These  investigations  are  being  made  with  care  and  ac- 
curacy and  they  cannot  fail  to  be  of  great  scientific  value. 
By  means  of  complicated  machinery,  enlarged  tracings 
of  the  curves  of  speech  are  taken  from  gramophone 
jdates,  and  the  character  of  the  vowel  sounds  is  com- 
puted by  accurate  measurements  of  these  tracings.  The 
result  will  probably  change  some  of  the  hitherto  accepted 
views  concerning  the  elements  of  speech  and  clear  up 
disputeil  jiointswith  reference  to  voice  production.  The 
tracings  appear  to  show  that  the  glottic  tone  is  the  result 
not  of  actual  vibrations  of  the  vocal  shelves,  but  of  a 
succession  of  respiratory  puffs  through  the  glottic  chink, 
and  that  the  resonance  tones  are  the  result  of  free,  in  con- 


tradistinction to  forced,  vibrations  in  the  cavities  above 
and  below  the  glottis;  or,  in  other  words,  that  the  reso- 
nance tones  are  the  result  of  vibrations  .set  up  in  the.se 
cavities  by  a  more  or  less  irregular  succession  of  blows 
from  the  vocal  shelves. 

These  investigations  also  show  that  the  resonance  tones 
are  composed  of  a  series  of  tones  that  may  have  a  different 
pitch  the  one  from  the  other,  and  that  the  pitch  of  the 
re.souanee  tones  does  not  necessarily  change  with  that  of 
the  glottic  tone,  and  therefore  that  tln^  resonance  tones 
cannot  be  overtones  of  the  glottic  tone,  as  is  commonly 
supposed.  They  show,  also,  that  the  vowel  sounds  as 
they  ap])ear  in  good  speech  are  of  almost  constantly  vary- 
ing pitch. 

This  analytical  method  of  studying  the  curves  of 
speech  is  only  in  its  infancy,  but  it  is  so  distinctly  scien- 
tific in  its  nature  as  to  warrant  this  brief  description  of 
it,  and  the  interesting  results  thus  far  obtained.  What- 
ever may  be  the  truth  with  reference  to  these  disputed 
points,  we  know  that  the  vowel  sounds  are  the  result  of 
the  proper  blending  of  the  glottic  with  the  resonance 
tones.  The  principal  resonance  cliambers  are  the 
tracheal,  iipjier  laryngeal,  pharyngeal,  oral,  and  nasal 
cavities.  With  the  exception  of  the  tracheal  and  nasal 
cavities  these  resonance  chambers  are  llexible  and  ca- 
pable of  numerous  changes  not  only  in  their  size  and 
shape,  but  also  in  the  mu.scular  rigidity  of  their  walls, 
and  together  they  form  what  have  been  called  the  moulds 
of  speech,  each  vowel  sound  having  its  individual  reso- 
nance mould,  which  varies  more  or  less  continuously  in 
res|)ect  both  to  its  shape  and  its  size  and  to  the  rigidity 
of  its  walls. 

Vnirrh. — It  is  the  manipulation  of  the  mould  that  de- 
termines the  character  of  each  vowel  soimd  and  that  dis- 
tinguishes one  vowel  sound  from  another.  The  resonance 
mould  may  be  shortened  more  than  an  inch,  by  the  ele- 
vation of  the  larynx  and  the  I'ctraction  of  the  li|)s.  Sev- 
eral of  it.s  diameters  maj-  also  be  shortened  by  the  con- 
traction of  the  lateral  walls  of  the  larynx  and  pharynx, 
and  by  the  various  movements  of  the  ei)iglottis,  velum 
palati,  tongue,  lower  jaw,  and  lips.  Some  of  these  parts 
have  points  of  actual  contact,  tluis  dividing  the  mould 
into  several  snniller  and  more  or  less  well-defined  com- 
partments with  or  without  connnunicating  passagewaj's. 
Each  compartment  has  its  individual  vibrations,  and  it  is 
tlie  various  admixtures  of  the  resultant  tones  combined 
with  the  glottic  tone  that  iiroduce  the  characteristic  ele- 
ments of  speech. 

For  the  sound  of  EEm  feet,  the  mould  is  shortened  by 
the  elevatiim  of  the  larynx  and  the  retraction  of  the  lips, 
and  it  is  flattened  and  narrowed  in  the  linguo-jialatal  re- 
gion by  the  elevation  of  the  tongue  and  its  contact  with 
the  lateral  molar  teeth.  Its  diameters  are  also  shortened 
in  the  region  of  the  ventricular  bands  and  the  aryepi- 
glottic  folds. 

The  sound  of  ^-1  in  ate,  requires  a  somewhat  longer 
mould  and  a  larger  labial  and  liuguo-palatal  aperture  for 
the  beginning  of  the  sound,  and  f(}r  the  ending  of  the 
sound  it  approximates  the  mould  for  the  sound  of  E. 

The  sound  of  Ah,  or  A,  in  father,  requires  a  still 
longer  luould  and  a  wider  aperture  in  the  labial  and  liii- 
guo-palatal  regions. 

The  sound  of  Air,  as  in  awe,  requires  a  still  longer 
mould. 

In  the  sound  of  O  in  old.  the  long  diameter  of  the 
nundd  is  considerably  increased  by  lowering  the  larynx 
and  protruding  the  lips.  Tlu^  linguo-palatal,  pharyngeal, 
and  laryngeal  diameters  are  also  considerably  increased. 

In  the  sound  of  00  in  boot,  the  lips  are  somewhat 
farther  jirotruded  ami  the  labial  aperture  diminished  in 
size. 

It  will  be  observed  that  for  the  si.r  physiological  vowel 
sounds,  named  in  their  order  as  above,  the  resonance 
mould  grows  progressively  longer  beginning  with  EE  as 
its  shortest  and  ending  with  00  as  its  longest  diameters. 

It  must  be  apjiareut  that  the  above  is  merely  a  brief 
outline  of  s<ime  of  tlie  important  adjustments  of  the 
vowel  moulds,  and  that  a  precise  description  of  them,  for 
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Laryiuc. 
Larynx. 


even  a  single  vowel,  would  be  impossible,  because  they 
differ  not  only  in  different  individuals,  but  in  the  same 
individual  during  different  intellectual  and  emotional 
states  of  mind. 

Physiological  Alphabet. 
Consonants. 


•3 

Tl     . 

•§1 

2 

3^  — 

"1 

> 

>  a 

P 

B 

W 

M 

Paul  Brown  made  white  wax. 

Labio-tlentals 

F 

V 

Full  voice. 

IJnguo-Uentals 

■I'll 

' 

Th- 

Think  thou. 

Antenor  linguo- 

s 

Z 

Some  zealous  sheep  leisurely  took 

palatals. 

Sh 
T 

Zh 
I) 
L 
R 

n" 

down  nine  large  rails. 

Posierior  linguo- 

K 

(J 

Nk 

Can  girls  bring  home  yeast? 

palatals. 

H 

V 

Vowels. 

Coalescents. 

a   a    le 
a    ^    t 

g 

0        1(1 

o      n 

af    f  af  e 
ai'    f  ar 

or      f  or  e 
of      f  or 

er-    h  er  e 

oor    p  oor 

a   a    U 

(50 

1  oo  k 

er    h  er 

ur     p  ur  r 

£    S    sk 

Y 

It 

5    5    ve 

u 

fi  P 

g    e    Ik 

Consonants. — There  are  twenty-three  so-called  conso- 
nant sound.s  in  the  English  language,  and  they  may  be 
classitied,  as  in  the  accompanying  table,  first,  according 
to  the  particular  parts  of  the  resonance  mould  actively 
employed  in  their  juoduction  (Fig.  3100),  and  secondly, 
according  to  the  character  of  the  sounds  (see  table).  It 
lias  been  oliserved  that  the  .sounds  of  the  live  consonants, 
P.  IS.  .1/.  II'A.  and  11'  are  made  by  the  li]is.  and,  therefore, 
they  have  been  classitied  as  labials,  and  that  tlic  sounds  of 
B,  W,  and  3/ are  voiced  sounds  while  those  of  P  and  W7i 
are  voiceless  or  merely  breath  sounds.  The  sounds  of  F 
and  Tare  made  with  the  lower  lip  and  upper  teeth  and 
are  named  laliiodentals,  the  first  one  l.ieing  a  voiceless. 


and  the  second  a  voiced  sound.  The  sound  of  7'/i,  as  in 
think,  and  I'h,  as  in  thou,  are  made  with  the  tip  of  the 
tongue  and  the  upper  teeth,  and  are  called  linguo-dentals, 
the  first  one  being  voiceless,  and  the  second  voiced. 

The  sounds  of  ,S,  Z.  Sh.  Z/i,  7',  3.  3",  L.  and  B  are 
made  by  the  tongue  and  the  anterior  portion  of  the  hard 
palate,  "and  are  called  anterior  linguo-palatals,  the  S.  S/i. 
and  T  being  voiceless,  and  the  Z,  Zh,  I),  J\'.  /,,  and  Ji 
being  voiced. 

The  sounds  of  A',  O,  Kr/,  H,  and  F  are  made  by  the 
dorsum  of  the  tongue  and  the  velum  palati,  and  are 
called  ]iosterior  linguo-palatals,  the  K  ancl  //  being  voice- 
less, and  the  G,  3'.9,  and  Y  being  voiced.  In  consider- 
ing the  elements  of  speech  it  must  be  borne  in  mind  that 
the  names  of  the  letters  of  the  alphabet  do  not  always 
indicate  the  sounds  of  the  letters.  For  instance,  the  let- 
ter B  is  composed  of  two  elementary  .sounds,  B  and  E ; 
G  is  composed  of  three  elementary  soimds,— Z),  Zh,  and 
E;  and  the  letter  W  is  composed  of  six  elementary 
.sounds, — DiMyob.  Hence  it  has  been  found  nccessarj-  to 
construct  an  alphabet  of  sounds.  This  was  done  in  1827 
by  Dr.  Neil  Arnott.  and  his  alphabet  was  modified,  dur- 
ing the  last  decade,  by  Dr.  John  Wyllie,  of  Edinburgh, 
who  gave  it  the  name  of  phj-siological  alphabet.  It  is 
reproduced  here  with  some  importanl  additions  and  al- 
terations. This  revised  physiological  alphabet  contains 
forty-four  sounds,  and  it  will  be  found  useful  as  a  stand- 
ard for  comparison  in  cases  of  marked  defective  speech. 

Reyislers  of  tlie  Voice. — The  singing  voice  has  a  certain 
range  of  pitch  that  seems  to  be  adapted  to  a  fixed  adjust- 
ment of  the  larynx,  and  in  order  to  increase  the  range  of 
pitch  it  is  necessary  to  make  a  somewhat  different  ad- 
justment. These  changes  are  accomplished  chiefly  by 
the  action  of  the  extrinsic  muscles,  and  in  going  from  one 
adjustment  to  another  it  has  seemed  to  be  necessarj'  to 
make  a  slight  break  in  the  voice.  This  fact  has  given  rise 
to  the  so-called  upper,  lower,  and  middle  registers  of  the 
voice,  each  register  having  its  own  particular  adjustment 
of  the  larynx,  and  being  separated  by  a  more  or  less 
marked  interruption  of  the  tone,  consequent  upon  the 
readjustment  of  the  laryngeal  mechanism.  One  great 
test  of  the  excellence  of  a  vocal  method  seems  to  be  ils 
power  to  enable  the  singer  to  make  the  readjustments  for 


[\.  K  and  G.  l.g.  i:.  ^■ 

Fig.  31U1I.— Showing  Approximately  the  Position  of  the  Organs  in  the  Articulation  of  the  English  Cixisonant  S'nmds. 


455 


iaLral'ci!rvatnreof  REFERENCE   HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


the  different  registers  with  the  least  possible  interruption. 
If  these  interruptions  or  breaks,  as  thejare  named,  could 
be  eliminated  entirely  there  would  be  no  neeessitj'  for  the 
use  of  the  term  registers,  and  this  is  the  position  taken 
by  many  of  the  best  vocalists  and  physiologists.  It 
seems  eutirel_y  within  the  bounds  of  reason  to  suppose 
that,  in  the  thoroughly  trained  larynx,  the  various  ad- 
justments of  its  parts,  complicated  "though  thej-  may  be, 
woiikl  be  accomplished  with  sufficient  smoothness  to  en- 
able the  singer  to  go  from  the  lowest  to  the  highest  pitch 
with  no  appreciable  break,  and  that  there  would  there- 
fore be  but  one  vocal  register. 

The  Fdlnetto  Voire. — The  thin  upper  tones  of  the  voice, 
containing  no  appieciable  resonance  from  the  chest  or 
other  huge  resonance  chambers,  have  been  named  the 
falsetto  (IT  false  voice,  in  contradistinction  to  the  well- 
rounded  voice  resulting  from  acombiuation  of  the  laryn- 
geal with  all  the  various  resonance  tones.  The  name  for 
this  quality  of  voice  is  unfortunate,  because  it  has  its 
place  both  in  singing  and  in  speaking,  and  it  differs  from 
the  so-called  true  voice  only  in  the  fact  that  it  contains 
fewer  of  the  resonance  tones. 

Whispering. — Another  qualit}'  of  voice  that  must  be 
considered  is  that  of  whispering.  It  is  also  the  result  of 
a  combination  of  laryngeal  with  resonance  vibrations. 
But  the  laryngeal  tones  arise  from  a  free  efflux  of  breath 
through  a  comparatively  open  glottis,  and  it  is  quite 
probable  that  the  ventricular  bands  also  take  some  part 
in  tills  fricative  sound.  The  laryngeal  vibrations,  how- 
ever, are  not  of  such  a  nature  as  to  set  up  additional  vi- 
brations in  all  the  resonance  chambers.  The  whispering 
voice,  therefore,  is  the  result  of  fricative  laryngeal  vibra- 
tions re-enforced  by  imperfect  resonance  vibi-ations. 

Defective  Speech. — In  the  majority  of  cases  the  immedi- 
ate cause  of  defective  speech  is  a  faulty  construction  of 
the  moulds  of  speech.  Tlie  remote  causes  are  often  more 
difficult  to  determine.  In  their  origin  the)'  are  either 
central  or  peripheral,  and  cases  of  long  standing  are  both 
central  and  ]ieripheral.  A  cleft  palate,  for  instance,  al- 
ways results  in  defective  speech,  and  the  primary  cause 
is  peripheral,  but  the  effort  to  adapt  the  faulty  organs 
to  tiie  requirements  of  speech  develops  a  defective  action 
in  the  motor  and  auditory  centres  of  the  brain  which 
marks  the  case  as  coming  under  the  head  of  both  a  cen- 
tral and  a  peripheral  affection.  The  central  affection,  of 
course,  is  purely  functional,  but  it  is  often  exceedingly 
difficult  to  eradicate.  The  patient  must  be  taught  to 
make  correct  moidds,  and  it  has  been  found  that,  when 
the  peripheral  organs  are  intact,  a  frequent  repetition  of 
this  process,  continued  for  a  sufficiently  long  time,  will 
correct  the  faulty' cerebral  action  and  improve  the  habits 
of  speech. 

Sfiimmeriiiff. — A  somewhat  less  frequent,  though  more 
distressing,  affection  of  speech  is  stammering.  Its  pri- 
marj'  cause  may  also  exist  in  the  peripheral  organs,  but 
it  is  more  often  of  cerebral  origin.  So  complicated  are 
the  nervous  processes  of  speech  that  the  only  wonder  is 
that  the  disorder  is  not  more  common.  The  motor  proc- 
esses of  normal  speech  are  for  the  most  part  automatic, 
and  a  slight  weakening,  for  any  reason  whatever,  of  a  sin- 
gle muscle  or  nerve,  even  for  an  instant,  may  completely 
destroy  for  the  time  being  the  automatic  action.  Tin's 
leads  to  a  confusion  of  mind  more  or  less  pronounced, 
which  in  turn  makes  extremely  possible  a  speedy  repeti- 
tion of  the  faulty  action,  the  con.sciousness  of  the  utter 
lack  of  power  to  control  the  mechanisms  of  speech  .soon 
follows,  and  tiius  the  stammering  habit  becomes  fixed. 
No  two  cases  of  stammering  are  exactlv  alike,  and  there- 
fore the  scientific  treatment  qf  the  affection  should  in- 
clude a  knowledge  of  the  various  methods  for  ascertaining 
the  abnormal  mental  and  physical  conditions  giving  rise 
to  the  affection.  In  other  words,  as  in  faulty  machin- 
ery of  any  kind,  the  weak  points  should  be  found  and 
the  remedy  ajiplied  directly  to  them. 

The  normal  automatic  at'tion  of  the  organs  must  be  re- 
stored, and  this  can  be  accomjilishcd  only  by  slow  stages 
through  the  intermediation  of  voluntary  "action.  The 
patient  nuist  first  learn  to  recognize,  through  the  audi- 


tory and  perceptive  centres  of  the  brain,  the  nature  of 
normal  speech,  and  tlien  he  must  learn  to  recognize  the 
sensations  attendant  upon  the  motor  processes  of  speech. 

G.  Uiidsoii  Mdkucn. 

LAS  CRUCES.     See  Xew  Mexico. 

LAS  VEGAS  HOT  SPRINGS.— San  Miguel  County, 
New  Mexico. 

Post-Office. — Las  Vegas  Hot  Springs.     Hotel. 

Access. — Via  Atchison,  Topeka  and  Sante  Fe  Railroad 
to  Las  Vegas,  thence  by  branch  line  six  miles  to  springs. 
Through  Pullman  sleeping  cars  pass  Las  Vegas  twice  a 
day  in  both  directions.  These  springs  are  situated  upon 
the  southeastern  slope  oT  the  Santa  Fe  range  of  the  Rocky 
Mountainsat  an  altitude  of  6,767  feet  above  the  sea-level. 
They  are  about  forty  in  number,  and  vary  in  temperature 
from  ice-cold  to  very  hot,  the  thermal  springs  ranging 
from  110°  F.  to  140°  F.  The  following  analysis  of  the 
waters  of  the  largest  of  the  latter,  flowing  1,"250  gallons- 
per  hour,  was  made  by  Dr.  Walter  L.  Haines,  professor 
of  chemistry  at  Rush  Medical  College,  Chicago : 

Spring  No.  6  (Las  Veg.\s  Hot  Springs). 
O.NE  United  States  Gallon  Contains: 
Solids.  Grains. 

Calcium  carbonate 0.89 

MaffMt'siuni  rarhnnate .15 

Sc. ill  [nil  larltt.nati' 8.38 

P'ltassuiui  carbonate .28 

Sodiiini  sulptiate 3.35 

Sodium  chloride 14.68 

Silica 3.50 

Aluniina ; .10 

Volatile  and  organic  matter 32 

Lithium  carlionale Traces. 

Sodium  bromide Traces. 

Total 31.65 

In  its  chemical  composition  this  water  resembles  in- 
many  respects  that  of  the  famous  hot  springs  of  Toep- 
litz,  in  Austria.  The  water  is  conducted  to  a  commo- 
dious bath  house,  wheie,  under  supervision  of  the  resident 
physician,  all  varieties  of  baths  are  administered  by  a 
corps  of  competent  assistants.  The  baths  are  said  to- 
have  accomplished  excellent  results  in  rheumatism,  gout, 
and  diseases  of  the  skin  and  lymphatic  S3-stein.  Mud 
baths  are  a  special  featui-e  and  are  used  in  obstinate  or- 
neglected  cases.  Tliis  vicinity  partakes  in  a  large  degree 
of  the  magnificent  climatic  conditions  prevailing  in  New 
Mexico.  The  average  humidity  of  New  Mexico,  as- 
shown  bj-  the  recent  repoits  of  tiie  United  States  Signal 
Service,  varies  from  29  to  i'd  per  cent,  according  to  local- 
ity— as  compared  with  73  per  cent,  for  New  York  City, 
73  per  cent,  for  New  England,  74  per  cent,  for  the  Mid- 
dle Atlantic,  and  79  per  cent,  for  the  Southern  Atlantic- 
States.  The  climate  here  is  peculiai'ly  adapted  to  per- 
sons afflicted  with  hay  fever,  bi-onchial  astlinia,  and  most 
forms  of  throat  and  lung  diseases.  The  rarity  of  the  air,, 
caused  by  the  high  elevation,  renders  this  region  unfa- 
vorable for  cardiac  affections.  Among  the  many  atti-ac- 
tions  surrounding  the  Las  Vegas  Hot  Spi-iugs  may  be 
mentioned  the  magnificent  mountain  scenei-y,  the  beauti- 
ful drives,  and  the  uni-ivalled  opportunities  for  fishing 
and  hunting.  Tiie  Montezuma  is  a  first-cla.ss  hotel, 
affording  comforts  and  conveniences  to  meet  the  most 
exacting  demands.  It  has  accommodations  for  250- 
guests,  Jmiies  K.  ('rool;. 

LATERAL  CURVATURE  OF  THE  SPINE;  SCOLIO- 
SIS.— The  various  definitions  of  lateral  curvature  fail  of 
their  object  in  so  far  as  they  limit  themselves  to  a  de- 
scription of  its  su|)erficial  features  and  do  not  emphasize- 
those  which  are  fundamental  to  the  condition.  All  dis- 
tortions of  the  trunk  cannot  be  classified  as  scoliosis,  but 
only  that  type  of  deformity  which  has  for  its  distinctive- 
feature  a  permanent  asymmetrical  distortion  of  the  spine, 
in  rotation  and  in  lateral  deviation,  resulting  in  an  asym- 
metry of  the  two  lateral  halves  of  the  trunk.     Lateral 
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Las  Cruces.      {!$pine. 
I^ateral  Curvature  of 


curvature  may  tlierefore  be  defined  as  a  permanent  asym- 
metrical distortion  of  the  trunk  in  whicii  tlie  spine  plaj'S 
the  fundamental  part. 

In  its  initial  stages  the  deformity  differs  from  the  vari- 
ous normal  positions  of  the  figure  only  in  the  origin  of 
these  ])ositions  and  in  the  permanency  of  any  given  one 
of  them.  In  the  more  advanced  stages  the  distortions 
become  more  pronounced  in  charactei-,  and  their  perma- 


Fiii.  311)1.  -  E.xperlment  Showing  Lateral  Bending. 

nency  or  resistance  to  correction  is  caused  by  the  alter- 
ation's in  structure  consequent  upon  the  adaptive  changes 
which  occur  during  growth. 

The  movements  of  the  spine  which  are  in  a  pure  ante- 
ro-posterior  plane  do  not  produce  asymmetry  of  the  figure 
since  the  two  halves  move  symmetrically.  The  move- 
ments of  the  spine  wiiich  result  in  asymmetry  proceed 
from  lateral  bending  and  torsion,  etfecting  those  changes 
in  figure  which  would  come  from  a  displacement  of  the 
symmetrical  position  of  any  Jiart  <if  tlie  two  halves.  The 
changes  which  occur  in  lateial  curvature  may  be  classed 
as,  first,  the  spinal  or  those  affecting  the  spinal  cohunn, 
which  may  be  designated  as  primary,  and,  second,  the 
figure  contour  changes  or  those  which  result  from  the  dis- 
placement of  the  spine,  and  ■whicli,  therefore,  may  be  re- 
garded as  secondarj'. 

We  have  already  said  that  these  changes,  both  s'pih^l 
and  conlour.  which  occur  in  lateral  curvature,  are,  in  the 
initial  stagi-s,  normal  in  range  and  <lirection  but  abnor- 
mal as  to  origin  and  iiermanency.  \Ve  will  now  descrilie 
Tviiat  these  changes  are;  and  first,  as  to  range  and  direc- 
tion. 

The  two  primary  changes  which  occur,  namely,  lateral 
deviation  and  rotation,  are  distinct  and  can  be  studied 
separately,  although  clinically  the}-  are  always  found 
associated.  Since,  however,  the}' are  not  always  a.sso- 
ciated  in  the  same  relative  degree  (whence  result  the  vari- 
ous types  of  curves),  it  is  better  for  clearness  of  descrip- 
tion to  consider  them  independently. 

J.iitenil  Deriiiiiiin. — The  lateral  ileviation  is  the  bend- 
ing to  one  side  of  the  spine,  either  throughout  its  entire 
length  or  in  a  limited  section.  If  lateral  deviation  could 
be  regarded  as  a  pure  movement,  all  parts  of  the  verte- 
bra; would  be  carried  equally  to  the  side,  so  tliat  a  line 


drawn  through  the  centre  of  any  of  the  vertebrre  would 
be  in  the  direct  anteroposterior  plane  of  the  bod\'.  This 
lateral  deviation  may  affect  any  portion  of  the  spine  and 
to  any  degree,  or  it  may  affect  two  different  portions  of 
the  spine  eacli  in  a  different  degree  and  in  a  different  di- 
rection. It  resembles  lateral  bending  in  that  it  is  a  move- 
ment in  the  lateral  plane;  but  differs  in  that  it  is  a  bend- 
ing of  a  portion  of  the  spine  on  itself  without  necessary 
displacement  of  either  e.\tremit\',  whereas  lateral  bending 
is  a  bending  of  the  spiue  to  one  side  on  the  pelvis,  away 
from  the  median  plane  of  the  body. 

R'lttition. — Rotiition  is  a  turning  on  the  vertical  axis 
of  all  the  vertebra'  participating  in  the  curve;  the 
amount  of  displacement  for  each  vertebra  being  dif- 
ferent, and  being  greatest  at  the  middle  of  the  curve. 
The  axis  of  rotation  i.s  in  about  the  posterior  third 
of  the  vertebra,  the  movement  of  the  anterior  part  of 
the  vertebra  being  in  the  opposite  direction  from  that 
of  the  posterior.  The  length  of  the  anterior  portion  in 
front  of  the  axis  of  rotation  being  greater  than  the  pos- 
terior, the  amount  of  deviation  from  the  normal  of  the 
bodies  is  necessarily  greater  than  that  of  the  spinous  proc- 
esses. The  rotation  of  the  spine  uecessarilj'  involves 
those  parts  of  the  skeleton  which  are  attached  to  it,  as 
the  ribs,  and  the  result  may  be  seen  in  the  shape  of  the 
thorax.  If  rotation  occurred  asadistinct  movement,  the 
axis  of  its  rotiition  would  then  remain  in  the  centre  of  the 
trunk,  the  bodies  would  describe  a  curve  upon  one  side 
and  the  spinous  processes  a  curve  of  a  smaller  arc  on  the 
other.  This  rotation,  like  the  lateral  deviation,  may  af- 
fect the  whole  of  the  spinal  column,  or  only  a  portion,  or 
two  sections  in  different  directions. 

Although  these  two  distortions,  rotation  and  lateral 
deviation,  ma_v  be   studied   independently,   it  must    be 


Fig.  316-.— E.xitt'Finient  Sljowiug  Rotation. 

remembered  that  clinically  they  are  always  associated. 
Moreover,  they  are  always  associated  in  the  same  relation, 
in  that  the  rotation  of  the  bodies  is  always  toward  the 
same  side  as  the  deviation  of  the  column. 

It  is  necessary  to  remember,  in  relation  to  deviation  and 
rotation,  that,  since  the  rotation  of  the  boilies  is  in  the 
same  direction  as  the  deviation  of  the  column,  the  degree 
of  divergence  of  the   body  of  any  vertebra  from  the 
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;  straight  line  or  midline  of  the  trunli,  is  the  amount  of 
Uiteral  deviation  of  the  column  at  tliis  point  plus  the 
amoimt  of  rotation;  and  the  amount  of  departure  of  the 
spinous  processes  from  the  midline  (since  the  movement, 
in  rotation  of  the  posterior  part  of  the  vertebra  is  in  the 
opposite  direction  from  that  of  the  anterior)  is  the  amount 
of  lateral  deviation  of  the  column  minus  the  rotation. 

Although  these  two  movements  are  always  associated 
clinically  they  are  pot  associated  in  any  detinite  degree  or 
proportion,  and  since  they  may  affect  any  part  of  the 
spine  to  any  degree  and  may  be  associated  in  ditferent 
degrees,  there  is  allowed  the  widest  range  of  variation  in 
the  resulting  types  of  curves. 

The  Serondfi'ry  or  Contour  Changes.  —  The  secondary 
conditions  cannot,  like  the  primary,  be  studied  as  distinct 
and  detinite  distortiims,  since  they  consistof  the  displace- 
ment of  the  parts  of  the  trunk  and  their  very  great  variety 
does  not  admit  of  a  detinite  enumeration.  It  is  better, 
therefore,  to  study  these  with  reference  to  the  direction  of 
displacement  of  the  dilfereut  part.s  wliich  may  be  af- 
fected. Tlie  trunk  may  be  studied  in  its  lateral  plane  by 
the  position  of  the  head,  including  the  shape  of  the  neck, 
by  the  position  of  the  shoulders  and  scapuUe,  and  by  the 
line  of  the  thorax,  etc.  ;  anrl  in   the  horizontal   plane  by 


A.  Head  and  neck  (as  shown  by): 
{a)  Line  of  trapezius. 

( b )  FiLsition  of  head. 

(c)  Sterno-mastoid  muscle. 

B.  Shoulders. 

(a)  Level  (vertical  jilane). 

[b)  Forward  inclination  (horizontal  plane). 

C.  ScapuUe. 

{a)  Level  (vertical  plane). 

(b)  Distance  from  the  spine  (lateral  plane;. 

(f)  Distance  from  the  middle  of  bod_y  (lateral  plaTic). 

(d)  Prominence  (antero-posterior  plane) 

(1)  Position  relative  to  s])ine  (angle  of  inclination). 

(2)  Position  relative  to  underlying  ribs. 

D.  Line  of  thora.x. 

((()  Shape  of  side  of  thora.v  and  waist. 

(b)  Armwaist  angle. 

(f)  Relation  of  lower  ribs  to  crest  of  ilium. 

E.  Prominence  of  two  sides. 
{a)  Dor.sal  region  (ribs). 

(6)  Lumbar  region  (transverse  processes  of  vertebra; 
and  erector  spin*  muscle). 
Tha  above  description  is  equally  applicable  to  changes 
occurring  in  the  normal  or  in  the  abnormal  condition 


Fifi.  31ii:!. '  Postciiur  Vlev   of  Scoliotic  Spine.    (Warren  Sluseum.) 


,,i,.r  \  lew  of  Scoliotic  Si>ine.     (VViirrcn  Museum.) 


the  relative  pi-omineiice  of  thi'  back  at  any  level,  as  may  be 
manifested  in  tlie  dorsal  region  l)y  the  shape  and  position 
of  the  ribs,  and  in  the  lumbar  by  the  belly  of  the  erector 
spiuic  muscle.  In  this  way  we  may  ma|)  out  the  method 
ofie.xamining  the  trunk  as  follows: 
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since  in  the  normal  the  same  asymmetrical  changes,  siicli 
as  laterai  deviaticui  and  rotation,  may  be  pi'oduced  by  the 
usual  and  oi'dinarv  movements  of  the  spine. 

A  fui-ther  consideration  of  the  affection  called  lateral  i 
curvature  leads  us  to  a  study  of  those  condilions  which  \ 
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distinguish  it  from  tlie  normal,  viz.,  its  origin  and 
permanency.  Tliis  permanency  is  (icccasioned  by  tlic 
cliangcs  in"  structure  wliicli  occur  particularly  in  bone, 
but  may  also  occur  in  ligaments  and  muscle,  and  tliey 
are  the  "result  of  the  altered  relations  of  the  parts  con.se- 
quent  upon  the  distortions  of  lateral  deviation  and  lota- 
tion.  Since  these  changes  occur  during  tlie  formative 
period  of  growth  and  conform  to  those  malpositions  of  tlie 
spine  which  are  constantly  assumed,  they  illustrate  the 
law  that,  during  gi-owth,  structures  adapt  themselves  in 
shape  to  ]jo.sitii)ns  in  which  they  are  held. 

These  structural  changes  may  be  considered  as  they  are 
seen  in  the  bones,  the  ligaments,  and  the  muscles. 

Changes  in  bone  are  seen  in  the  thickness  of  the  bodies 
of  the  vertebRB,  these  being  wedge-shaped  instead  of 
having  an  even  thickness;  there  is  also  a  twist  in  the 
antero  posterior  axis,  so  that  a  straight  line  drawn 
through  the  vertebra  does  not  intersect  it  into  two 
equal  halves.  Accompanying  tlie.se  changes  in  the  ver- 
tebra' are  alterations  in  the  shape  of  the  ribs,  consist- 
ing of  an  increase  of  the  angle  behind  on  the  side  of 
rotation,  and  a  flattening  of  the  corresponding  portion 
on  the  opposite  side,  with  an  increase  in  prominence 
in  front,  so  that  the  long  diameter  of  the  chest  is  oblique 
instead  of  lateral. 

Accompanying  these  changes  in  the  shape  of  the  bony 
parts  of  the  Iruui  are  the  adaptive  changes  in  the  length 
of  ligaments.  Which  become  shorter  on  the  concave,  and 
longer  on  the  convex  sides,  thus  serving  to  hold  the  spine 
in  this  position.  It  is  also  to  be  remembered  that  after 
long  continuance  in  malpositions  there  are  adaptive 
changes  in  the  lengtli  of  the  muscles. 

Etiology. — Man}'  theories  have  been  advanced  from 
time  to  time  in  reference  to  the  etiology  of  this  condition, 
no  one  of  which  is  sufficient,  and  yet  each  is  of  value  in 
that  it  suggests  some  of  the  conditions  which  are  active 
either  in  the  initiation  or  in  the  increase  of  the  curve  al- 
ready developed,  and  a  meiilion  of  some  of  these  is  of 
importance  to  show  the  ,stagcs  through  which  this  part 
of  the  subject  has  passed.  One  of  the  theories  was  that 
of  unequal  growth  of  bone,  advanced  by  Hueter  and 
Engell,  who  based  their  views  on  the  distortion  in  the  ver- 
tebne  found  post  mortem,  but  which  is  now  known  to 
be  a  result  of  growth  while  the  spine  is  in  a  false  posi- 
tion. Another,  advanced  by  Guerin,  was  that  the  distor- 
tion wasdue  to  aspasmodic  muscular  action.  Tenotomy 
and  myotomy  on  the  concave  side  fiave  been  performed 
for  this,  the  shortening  and  contraction  of  the  muscles 
being  mistaken  for  muscular  spasm.  Eulenberg  upheld 
the  theory  of  muscular  action,  but  regarded  it  as  an  un- 
equal action  due  rather  to  weakness  than  to  spasm,  be- 
lieving that,  as  muscular  action  is  necessaiy  to  keep  the 
bod}'  erect,  if  it  is  defective  in  one  direction,  distortion 
will  occur.  Although  a  weakened  muscular  tone  un- 
doubtedly plays  a  very  influential  part  in  some  cases,  yet 
in  the  vast  majority  unilateral  weakness  cannot  be  proved 
to  exist. 

Another  theory  was  that  of  the  superincumbent  weight, 
and  this  theory,  urged  by  Rosa  and  Volkmann,  received 
much  support.  It  was  based  on  the  supposition  that  the 
weight  of  the  superimposed  parts  falling  upon  the  su]3- 
porting  vertebr;e,  exerted  a  force  which  caused  the  rota- 
tion and  deviation  of  the  sjiiiial  column.  Undoubtedh' 
this  is  a  most  powerful  factor  when  a  curve  is  once  es- 
tablished, but  experiments  have  shown  that  superincum- 
bent weight  placed  upon  the  normal  s)iine  docs  not  cause 
rotation  until  the  spine  has  already  been  forced  out  of 
position.  Moreover,  this  affection  is  found  in  the  hori- 
zontal vertebrate  animals  in  whom  there  can  be  no  super- 
incumbent weight  upon  the  spine,  and  it  is  also  not  es- 
pecially prevalent  among  the  races  who  are  accustomed 
to  carrying  weights  upon  the  head.  Therefore,  this  con- 
dition cannot  be  regarded  as  due  to  any  one  factor  hav- 
ing a  specific  action  on  the  .spine,  but,ratlier  as  the  result 
of  the  combined  influence  of  many  conditions  acting  more 
or  less  continuously  or  frequently. 

Lateral  curvature  is  a  vice  of  development,  and  a  study 
of  the  etiology  is  the   study  of  the  influential    factors 


which  result  in  the  development  of  the  asymmetrical  in- 
stead of  the  symmetrical  form.  It  is  a  well-recognized 
fact  that  bone,  during  the  p(;riod  of  growtli,  or  in  certain 
pathological  states,  may  be  moulded  into  various  un- 
usual shapes  by  pressure;  and  therefore  if  we  have,  as  in 


A 


\ 


Fig.  3l(>5.— LatfTul  Curvature  after  Empyema. 

lateral  curvature,  a  condition  of  ]dastic  bone  coupled  witk 
a  position  of  distortion  of  the  spine  and  appendages,  either 
constantly  or  .so  frequently  assumed  as  to  exert  an  unequal 
pressure  upon  the  vertebra;,  we  have  conditions  which 
may  result  in  asymmetrical  growth  and  the  formation 
of  a  permanent  defiu'iuifj'. 

,.  Recognizing  the  fact  that  one  of  the  essential  factors  in 
the  development  of  lateral  curvature  is  the  presence  of 
plastic  structures,  the  f  urtlier  consideration  of  the  etiol- 
ogy of  this  deformity  is  tlie  study  of  the  conditions  which 
result  in  the  assumption  and  maintenance  of  any  one  mal- 
po.sition  b_v  the  individual. 

The  factors  which  bring  about  malpositions  may  be  di- 
vided into  (1)  those  in  which  there  is  a  physical  defect  as 
an  apparent  cause,  and  (2)  those  in  which  there  is  no 
suflicient  physical  defect,  the  deformitv  resulting  rather 
from  many  conditions  of  environment  which  tend  to  pro- 
mote bad  attitudes.  When  the  habit  of  malposture  is 
once  established,  tlie  factors  of  muscular  weakness  and 
superincumbent  weight  have  a  tendency  toward  exag- 
gerating the  condition 

These  etiological  conditions  may  be  tabulated  as  fol- 
lows: 1.  Physical  defects,  such  as  («)  paralysis,  (4)  loss 
of  limb,  (c)  empyema,  (d)  torticollis,  (e)  static  defects, 
(/)  defective  vision,  etc.  3.  Habits  of  posture  as  in- 
fluenced by  (a)  occupation  or  recreation,  (h)  general 
environment  (school  desks,  etc.),  (c)  effect  of  clothing, 
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etc.  3.  Muscular  weakness,  and  4.  Superincumbent 
weight,  when  combined  with  the  above-enumerated 
conditions. 

Among  the  physical  defects  may  be  mentioned  those  of 
loss  of  arm,  causing  unequal  distribution  of  weight;  tho- 


FiG.  3166  —Showing  the  Effect  of  a  Belt  on  a  Slight  Curve. 

racic  disease,  as  empyema,  with  incomplete  lung  expan- 
sion, resulting  in  the  unequal  development  of  the  two 
sides  of  the  thorax  ;  static  condition,  as  short  leg,  giving 
unequal  pelvis;  paralysis,  giving  unequal  muscular  sup- 
port, etc. 

Among  habits  of  posture  are  such  as  standing  on  one 
foot,  standing  or  sitting  in  one  position,  exercise  in  a  con- 
stantly bad  jiosition,  continued  use  of  one  arm,  etc.  As 
an  illustration  of  faulty  environment  may  be  mentioned 
the  improper  arrangement  of  clothing,  making  luulue 
pressure  upon  one  or  the  other  shoulder,  position  of  the 
child's  desk  with  reference  to  the  teacher,  improperly 
constructed  school  seats,  etc. 

In  the  conditions  of  health  and  muscular  tcmicity  one 
finds  the  habit  of  malposition  much  less  frequent  than  in 
the  condition  of  muscular  tire  and  nuiscular  weakness. 
It  is  not  to  Ije  exjx'Cted  tliat  a  young  and  growing  child 
shall  always  preserve  a  correct  "posture,  but,  on  the  other 
liand,  a  child  does  not  habitually  assume  any  one  particu- 
lar bad  posture  witliout  some  cause,  and  so  for  this  rea- 
son the  factor  of  muscular  weakness  becomes  etiologically 
important  when  combined  with  tliose  conditions  which 
induce  maljjostures. 

In  the  same  way  the  factor  of  superincumbent  weight 
acting  upon  a  spine  already  in  a  iiosition  of  deviation  and 
rotation,  furnislies  a  powerful  additional  force  to  the  in- 
crease of  the  distortion  ah-eady  established. 

The  etiology  can,  therefore,  be  graphically  represented 
in  the  following  diagram: 


Physical  defect. 
Habits  of  position. 
Growing  periods. 
(Plastic  stage.) 
Abnormal  bone. 
(Rickets.) 


Faultv  attitudes. 


!■  Soft  bone. 


Lateral  curva- 
ture. 


Classification. — A  convenient  classification  of  these 
cases  is  based  upon  the  stage  of  their  development, 
since  the  process  is  a  continuous  one  and  the  case  repre- 
sents likecouditions  in  all  the  phases  of  its  course,  show- 
ing a  difference  only  in  the  degree  of  severity.  The 
record  of  the  case  gives  the  location  and  character  of  the 
distortion,  and  it  is  not  necessary,  therefore,  to  resort  to 
an  arbitrary  classification  in  order  to  define  the  location 
of  the  deformity.  Although  this  division  into  stages 
must  be  more  or  less  arbitrary,  since  the  condition  is 
progressive,  yet  it  enables  one  to  record  in  general  how 
much  of  a  change  has  taken  place,  and  is  of  value  as 
an  indication  for  treatment  as  well  as  in  the  prognosis. 

We  may  therefore  divide  lateral  curvature  into  three 
stages:  1.  The  postural,  in  wliich  the  curves  are  flexible 
and  there  is  no  evidence  of  osseo\is  change:  2.  The  struc- 
tural, in  which  the  curves  are  flexible  but  in  which  there 
is  an  evident  osseous  change;  3.  The  fixed  curves  of 
marked  severity,  in  which  there  is  little  or  no  flexibility. 

The  conditions  found  in  the  different  groups  are:  1. 
Postural ;  showing  (k)  slight  changes  in  contour,  (b)  slight 
degrees  of  lateral  deviation  and  rotation,  (c)  easy  correc- 


FiG.  3167,—  Showing  the  Condition  in  a  Postural  Case  of  Lateral 
Curvature  of  the  Spine. 

tion  or  over-correction,  (<T)  asymmetry  in  flexibility.     3. 
Structural ;  (a)  pi-onounccil  changes  in  contour  outline,  (b) 
permanent  lateral  deviation  and  I'otation  of  the  s|)ine,  (c) 
correction  and  over-correction  not  possible,  (d)  evidence; 
of  bone  changes,     3.  Fixed;  (k)  marked  contour  changes,} 
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(5)  extreme  degrees  of  lateral  deviation  and  rotation,  (c) 
correction  not  possible,  (d)  evidences  of  extreme  bone 
changes,  (e)  intlexibility. 

Age  of  Appearinice. — Congenital  cases  have  been  re- 
ported.    They  are,  liowever.  so  very  rare  that  they  are 


FI6.  3168.- 


-Showing  tlae  Condition  in  a  Structural  Case  o£    Lateral 
Curvature  of  the  Spine. 


accounted  more  as  curiosities  than  of  importance,  and  are 
usually  associated  with  ante-natal  rickets,  or  else  with 
some  other  congenital  defect,  such  as  the  absence  of  ribs 
or  other  general  malformations.  A  certain  number  of  in- 
stances are  brought  to  the  physician's  notice  in  infants  of 
the  age  of  a  few  months.  In  the  majorit}-  of  these  cases 
it  is  found  that  the  deformity  is  caused  by  holding  or 
carrying  the  child  in  one  position,  so  that  it  ispracticallj- 
moulded  into  this  shape.  As  an  in.stance  of  this  may  be 
mentioned  the  case  of  an  infant  of  six  months,  with  a 
distinct  lateiul  curve,  which  was  apparently  caused  by 
keeping  the  cliild  during  the  greater  part  of  the  day 
propped  in  the  corner  of  a  sofa,  the  curve  of  the  spine 
fitting  the  position  it  assumed  while  in  this  place. 

In  the  majorit)'  of  instances  the  cases  are  brought  to 
notice  during  the  period  of  rapid  growth.  Different  sta- 
tistics which  have  been  collected  with  reference  to  the 
time  of  appearance  apparently  gioup  themselves  into 
two  periods,  that  of  the  first  growth,  about  the  age  of 
eight  or  nine,  and  that  of  the  second,  between  the  ages 
of  eleven  and  fifteen,  depending  somewhat  upon  the  sex. 
Undoubtedly  many  of  the  cases  really  date  from  a  time 
previous  to  their  discovery,  but  since  an  increase  is  more 
likely  to  occur  at  a  time  when  the  structures  are  in  the 
most  plastic  cimdition,  and  at  a  time  wiien  the  strength 
of  the  child  is  taxed  by  the  process  of  growth,  it  is  natural 
phat  the  affection  should  be  first  lecognized  at  such  time. 
jOne  may  look  for  tlie  rapid  development  of  the  curves 
luring  these  times  of  growth,  and  for  a  decrease  in  the 


rapidity  of  their  progress  after  the  period  of  growth  is 
over  and  the  bones  have  become  hard. 

Influence  of  Se.r. — By  far  the  largest  number  of  cases 
are  found  in  girls,  and  this  is  undoubtedly  due  to  their 
more  restricted  environment,  to  their  less  general  partici- 
pation in  athletic  exercises,  and  to  their  weaker  muscular 
condition.  The  deformity  is  often  seen,  however,  in  ro- 
bust boys,  fiequently  among  those  who  are  devoted  to  a 
special  form  of  athletics,  and  such  cases  often  develop  to 
an  unusual  degree  of  severitj-. 

Symptoms. — The  subjective  symptoms  in  this  affection 
are,  as  a  ride,  slight,  and  more  frequently  there  are  none. 
They  are  sometimes  seen  in  the  severer  cases  in  which 
the  unequal  distribution  of  weight  would  seem  to  play  a 
factor,  giving  a  greater  muscle  strain  and  muscle  tire. 
When  present  they  usually  consist  of  easy  fatigue  and 
irritability,  and  aie  sucli  as  would  ordinarily  accompany 
a  general  muscular  insufficiency,  rather  than  a  particu- 
lar spinal  lesion.  At  times,  however,  iu  cases  with  very 
marked  deformity,  pain  referred  to  the  concave  side  is  a 
troublesome  feature. 

liecord. — In  the  recording  of  lateral  curvature  there  are 
two  features  to  bear  in  mind,  first,  the  changes  in  the  con- 
tour of  the  figure  causeii  by  relative  displacement  of 
parts,  and  second,  the  changes  which  are  seen  in  the  spine 
and  the  bony  framework  of  the  trunk.  It  is  best  to  keep 
this  distinction  in  miiid,  since  in  the  one  we  need  only 
graphic  reproduction  to  show  tiie  character  and  general 
amount  of  such  change,  while  in  the  other  we  must  take 
as  accurate  measurements  as  possible  to  show  the  amount 
of  dejiarture  from  tlie  normal.     Records  may  be  taken  in 


Fig.  3169.— Sbowing  the  Condition  in  a  Severe  Fixed  Case  of  Para- 
lytic Origin. 

either  the  standing  or  the  lying  position,  each  having  its 
advantages,  and  each  being  of  value  both  for  itself  and 
for  comparison  with  the  otfier. 

The  upright  po.sition,  in  tliat  it  is  the  usual  position  and 
represents  die  greatest  curve,  gives  the  moie  piactical 
record.     On  the  other  hand,  the  conditions  in  standing 
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bring  in  the  element  of  fatigue,  muscular  a('tiou,  volun- 
tary effort,  superincumbent  weight,  etc. — factors 
which  are  more  liable  to  var_y  at  sulwcquent  meas- 
urements. The  reciiml)eut  position  gives  a  record 
under  conditions  less  lialilc  to  variation  and  easier  to  re- 
produce. The  curve  is,  of  cour.sc,  least  marked  when  the 
patient  assumes  this  position,  but  tlie  record  is  for  this 
very  reason  not  the  one  which  represents  the  real  de- 
formity. The  differ- 
ence in  measurements 
taken  by  the  two 
methods  is  aii]iro\i 
mately  an  indication 
of  the  amount  ol 
flexibility. 

The  problem  is  In 
put  into  .some  gia 
phic  form  the  vari- 
ous changes  wliich 
occur,  and  metiiods 
too  numerous  to  men 
tion  have  been  de 
vised  for  this  pur- 
pose. All  methods 
have  an  element  of 
error  and  bring  in 
the  factor  of  personal 
skill,  and  since  it  is  a 
measurement,  not  of 
a  mathematical  cer- 
tainty, but  of  a  Con- 
di t  i  o  n  changeable 
witliin  certain  limits, 
it  is  well  to  have  a 
number  of  forms  of 
graphic  represenia 
tion  from  which  aji 
average  may  be 
taken.  All  tlie  meth 
ods  may  be  gathered 
under  a  few  grou])s 
according  to  the  jirin 
ciples  which  wen- 
used.  These  gi'oups 
are:  (<«)  Measuriui: 
machines,  (h)  outiini' 
tracings,  (c)  pliotog 
raphy,  and  (il)  meas 
urements. 

Measnrinri  M n 
cMnes. — Of  these  tliat 
of  Zander  may  stand 
as  the  type,  being  the 
most  complete.  The 
method  used  in  ma- 
chines of  this  kind  consists  in  some  means  of  ti.xing 
the  patient  in  position  by  clamps  m  prevent  any  move- 
ment while  the  measurements  or  tracings  are  being 
taken,  and  some  device  for  recording  by  measurement 
tlic  rcUitive  position  of  the  parts,  and  transferring  the  re- 
sults in  such  a  way  to  paper  as  to  have  a  reproduction  in 
drawing  of  the  trunk  in  either  a  full  or  a  reduced  size. 
These  machines  are  complete  and  accurate,  but  they  are 
expensiveand  demand  some  .skill  in  manipulation,  vvhich 
is  particularly  needed  in  any  device  using  clamps  to  fix 
the  patient,  the  danger  being  that  of  displacing  the  pa- 
tient from  his  natural  position. 

Outline  Triinngs. — Of  this  the  Pantagrapb  is  the  best 
illustration  and  consists  of  a  device  by  wliich  tlic  move- 
ments of  the  recording  pencil  drawn  over  tlie  patient  are 
reproduced  on  paper.  Other  forms  of  the  same  method 
are  that  of  the  old-fashioned  lead  tape,  and  such  tracing 
machines  as  that  of  Weigel  which  is  used  only  for  rota- 
tion. These  have  the  advantage  of  being  simjile  and  in- 
expensive and  of  not  requiring  any  special  skill  in  their 
use,  but  movement  on  the  part  of  the  ])atient  when  the 
pencil  is  drawn  over  the  skin  is  apt  to  impair  the  accu- 
racy of  the  record. 


Fig.  3170.— Record  hy  Piiotoffraphy  wltb  Screen. 


Photography  has  certain  advantages  to  recommend  it 

for  general  use.  It  gives  all  the  outlines  of  the  figure 
and  the  deviation  of  the  spiue  which  is  obtained  by  other 
methods.  It  enables  the  record  to  be  taken  without  the 
clamping  of  the  patient  in  position,  and  it  lias  the  advan- 
tage of  ra])iillty  so  that  the  element  of  muscular  fatigue 
does  not  come  in.  If  a  screen  is  placed  behind  the  "pa- 
tient, tliis  can  aiso  be  used  for  the  measurement  of  such 

deviations  as  are  in 
the  lateral  plane.  It 
is  necessary,  how- 
ever, to  have  tlic 
patient  stand  directly 
in  front  of  and  per- 
pendicular to  the 
camera,  otherwise 
the  view-  is  a  combi 
nation  of  the  back 
and  side  positions. 

The  m  c  t  h  o  d  of 
meiisuremcid  is  re- 
stricted to  the  record- 
ing of  the  displace- 
ment of  such  bony 
prominences  as  can 
lie  measured,  and  is, 
therefore,  practically 
a  nieasurement  of  the 
deviation  of  the  spine 
as  is  sliown  by  the 
line  of  the  spinous 
processes.  This  can 
be  measured  either  as 
the  deviation  of  the 
spine  from  a  line 
drawn  between  its 
two  extremities — as, 
for  instance,  the  sev- 
enth cervical  verte- 
bra and  the  fold  of 
the  buttock,  showing 
the  deviation  of  the 
spine  from  its  own 
axis;  or  it  can  be 
measured  as  the  de- 
viation from  the 
plumb  line  intersect- 
ing one  extremity  of 
the  spine,  showing 
both  tlie  deviation  of 
the  spine  and  the 
amount  of  displace- 
ment of  I  lie  shoul- 
ders on  the  pelvis. 
A  record  is  made 
of  the  point  at  which  the  spine  leaves  the  straight  line, 
its  point  of  maximum  departure,  and  its  point  of  return; 
and  in  the  case  of  a  double  curve  the  lower  one  is 
measured  with  reference  to  the  same  points.  These 
points  maybe  designated  either  by  the  number  of  the 
vertebra  or  bj'  measurements  in  distance  from  any  fixed 
point,  as,  for  instance,  the  seventh  cervical  vertebra  above 
or  the  level  of  the  posterior  spines  of  the  ilium  below. 
The  advantage  of  this  latter  is,  that  in  those  cases  in 
which  it  is  difficult  to  count  the  spinous  processes,  one 
has  a  more  ready  and  practical  metliod  of  comparing  sub- 
sequent tracings. 

The  methods  used  by  different  individuals  must  neces- 
sarily vary  according  to  the  means  at  hand  and  to 
the  individual's  preference.  AVhen  tlie  more  expen- 
sive and  accurate  machines  can  be  had  there  is  no 
question  about  the  advisability  of  their  eni])loyment; 
otherwise  it  is  best  to  use  the  means  at  hand  which  are 
most  applicable  and  with  which  the  individual  is  most 
familiar. 

As  an  illustration  of  a  practical  method  the  following 
may  be  given :  Record  the  outline  changes  by  photog- 
raphy, either  with  or  without  the  screen.     Measure  the 


462 


HEFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


Ijateral  <'iirvatiire  of 
tiio  Splue. 


ilistoition  of  the  spine  from  either  the  phinib  line  or  the 
midline  drawn  between  the  two  extremities.  In  either 
case  the  point  of  departure  from  the  straight  line  is 
noted  and  recorded,  both  by  its  distance  from  a  fixed 
point,  as,  for  instance,  the  seventh  cervical  vertebra,  and 
iilsd  by  the  number  of  the  vertebra;  the  point  of  greatest 
deviation  of  curve  and  the  point  of  its  return  to  the  mid- 
line are  also  to  be  recorded  in  the  same  terms.  It  two 
curves  exist,  the  second  is  measured  iu  the  same  way  as 
the  first.  Tliese  measurements  are  taken  with  tlie  pa- 
tient in  tlie  erect  and  in  the  recumbent  positions,  the  dif- 
ference between  the  two  results  indicating  the  amount  of 
natural  flexibilitj'  of  the  curve.  Rotation,  as  shown  by 
liie  prominence  of  the  ribs,  is  recorded  by  outline  trae- 
iiiLjs  taken  perpeudieuUir  to  the  horizontal,  reproductions 
uf  wliii-h  in  stiff  cardboard  may  be  verified  l)y  application 
tn  the  liody  of  the  patient.  Rotation  also  may  be  re- 
corded by  the  goniometer,  a  machine  for  measuring  the 
.iiigle  of  inclination  of  the  most  prominent  and  of  the 
most  depressed  portions  of  the  trunk  at  any  given  .sec- 
I  ion. 

Tre.vtment. — The  rational  treatment  is  liased  upon 
the  application  of  certain  principles  to  meet  needs  found 
in  the  individual  case.  In  general  these  needs  are  uni- 
form and  may  be  said  to  be,  first,  an  increase  in  flexibility, 
SI)  that  a  straighter  position  is  possible,  and  second,  the 
maintenance  of  this  improved  position  by  whatever 
means  is  most  practicable,  whether  it  be  that  of  muscu- 
lar development,  or  retention  by  apparatus,  or  both. 

The  treatment  should  always  have  a  definite  object  in 
view  and  involves  the  consideration  of  (1)  the  various 
needs  to  he  met,  and  (2)  the  means  bj'  which  these  needs 
may  be  met.  The  application  of  the  principles  to  the  in- 
dividual case  will  necessarily  vary  with  the  facilities  at 
liand. 

The  measures  which  may  be  used  in  the  treatment  of 
lateral  curvature  are:  (1)  Preventive.  (2)  Forcible  correc- 
tion for  the  increase  of  flexibility;  (</)  mechanical  or  pas- 
sive, (/<)  gynmastic  or  active.  (3)  Gymnastic  exercise  for 
muscle  building;  (ii)  for  definite  weak  muscle  groups  as 
in  paralysis,  (h)  for  general  improvement  of  nuiscle 
strength  (muscle  insufficiency),  (c)  for  readjustment  of 
muscle  control.  (4)  Apparatus;  ((()  pi-eventive  of  faulty 
attitudes,   (4)  retentive,  by  the  application  of  pressure  to 


ditions  in  tlie  environment  of  the  child,  as  improper 
clothing,  school  desks,  etc.,  which  will  tend  to  induce 
habits  of  malposture.  In  this  connection  the  question  of 
.school  seating  in  its  etTect  upon  the  growing  child  de- 
serves especial  consideration. 

Forcible  Carreetion. — Forcible  correction  has  for  its  ob- 
ject the  increase  of  flexibility  in  definite  regions  of  the 
spine  and  in  a  definite  directiim,  in  order  to  make  possi- 
ble a  straighter  position  of  the  spine.  The  principle  is 
the  same  as  that  employed,  to  an  exaggerated  degree,  by 
contortionists  and  stage  dancers,  and  is  based  ujion  the 
fact  that  structures  which  are  rhythmically  stretched  be- 
come lengthened. 

The  mechanical  (passive)  correction  has  for  its  princi- 
ple the  application  of  pressure  through  some  mechanical 
force,  and  in  that  it  eliminates  the  body  weight  and  mus- 
cular antagonism  it  has  the  advantage  of  being  directed 
more  definitely  toward  ligamentous  stretcliing,  and  it  also 
allows  the  application  of  the  force  more  accurately,  both 
as  to  its  direction  and  as  to  the  amount  used.  An  exam- 
ple of  machines  of  this  kind  is  that  of  the  screw  pressure 
first  originated  Ijy  IIolTa.  In  such  the  patient  is  iiartially 
suspended,  the  hi]  is  and  shoulders  arc  held  by  clamps,  and 
the  pressure  is  applied  over  any  part  of  the  trunk  in  any 
direction  that  is  desired,  with  counter-pressure  exerted  in 
front  at  the  proper  places  so  as  to  exert  a  lateral  or  rotat- 
ing force.  It  is  necessar}'  in  this  that  the  two  ends  of 
the  curves  shall  be  fixed  as  nearly  as  possible,  that  there 
shall  be  a  certain  amount  of  suspension,  and  that  the  ro- 
tation pressure  shall  have  its  counter-points  iu  such  places 
as  shall  not  cause  compression  of  the  chest. 

The  employment  of  apparatus  for  increasing  flexibility 
has  been  carried  to  the  point  nearest  to  perfection  by 
Schulthess,  w'ho  has  devised  numerous  machines  for  the 
application  of  pressure,  some  of  which  employ  tlie  prin- 
ciple of  the  pendulum  movement  in  which  the  weight  of 
the  body  is  used  as  an  additional  force  either  to  make 
pressure  or  to  bend  the  si^ine  at  any  desired  jioint. 

Gymnastic  (active)  correction  involves  forcible  muscu- 
lar action  combined  with  gravity,  so  tliat  the  momentum 
of  the  weiglit  of  tlie  body  is  used  as  a  force  to  carry  the 
bending  beyond  its  natural  limit.  This  has  a  wider 
range  of  practical  usefulness  in  that  it  does  not  require  a 
complicated  apparatus.  On  the  other  hand,  its  applica- 
tion is  less  localized  to  any  particular  part  of  the  spine, 
and  it  is  less  manageable,  as  regards  both  the  amount 
and  the  direction  of  its  force. 


Fui.  3171.  FIG.  aire. 

Firs.  3171  a.sd  3173.— Showing  Unequal  Flexibility. 


retain  improved  positions;  (c)  corrective  application  of 
force  constantly  ajjplied  to  maintain  correction,  as  plas- 
ter jackets  applied  with  forcible  correction. 

Preventive  Measnres. — These  may  be  considered  with 
reference  te  the  correction  of  any  physical  detect,  such 
as  short  leg,  torticollis,  etc.,  since  it  is  necessary  to  coun- 
teract the  influence  of  any  such  existing  permanent  fac- 
tor     Also  with  reference  to  the  correction  of  any  con- 


In  either  of  these  two  methods  the  object  is  to  increase 
the  flexibility  of  the  spine  in  any  special  area  so  a.s  to 
increase  the  amount  of  possible  bending  toward  the  posi- 
tion of  correction. 

Gymnastic  Exercises. — These  may  be  given  for  the 
strengthening  of  definite  weak  muscle  groups,  for  gen- 
eral muscular  improvement,  or  for  readjustment  of  mus- 
cular control.    For  the  accomplishment  of  this,  gymnastic 
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exercises  may  be  given  either  without  apparatus,  depen- 
dence heinc  placed  upon  tlie  free  movements  of  the 
body  and  forced  muscular  contraction,  as  in  the  Svyed- 
ish  methods,  or  witli  apparatus — weights 
and  bars,  bells,  etc.,  but  it  would  seem  that 
less  depends  upon  the  method  which  is  em- 
ployed than  upon  the  use  that  is  made  of 
it.  In  other  words,  the  character  of  the 
work  is  of  more  importance  than  the  meth- 
od chosen. 

The  rapid  muscle  building  by  the  heavy 
method  such  as  advocated  by  Teschner  has 
for  its  principle  rapid  muscle  exhaustion 
by  the  use  of  heavy  weights,  pushing  the 
muscle  to  its  fuUj'  exhausted  point  as  ra|i- 
idly  as  jjossible,  and  is  used  in  the  training 
of  heavy  athletes  in  severe  contests.  By 
the  use  of  this  method  the  groups  of  mus- 
cles which  are  exercised  are  exhausted  be- 
fore tile  individual  is  generally  tired,  so 
that  recuperation  is  rapid,  while  if  the 
equivalent  of  muscle  force  were  expended 
in  exercise  with  lighter  weights  it  woukl 
require  so  much  more  time  to  exhaust  the 
muscle  that  the  individual  would  feel  this 
exhaustion  in  a  general  way  and  the  recu- 
peration woulfl  be  less  rapid.  This  method 
of  I'apid  muscle  tire  is  accomplished  by  ex- 
ercise with  heavy  dumbbells  and  heavy  bars. 


Gymnastic  Exercise  in  Co-rrecHon. — By  this  term  is 
meant  that  form  of  exercise  in  whicli  the  patient  is 
taught  a  correct  standing  position,  and  is  then  ma<le  to 


Fig.   3173.— Modined   Hofla-Schede    Appliance    for    Correciiou    bv 
Pressure. 


Fig.  3174.    ^Iiijwiui;  .\iiiuh_i.j  iu  Kuyii'ja*  Puiitiun. 


hold  such  a  position  during  the  time  of  the  exercise, 
which  is  discontinued  as  soon  as  this  position  is  lost. 

It  is  a  recognized  fact  that  the  muscles  become  accus- 
tomed to  positions  in  which  they  are  used,  as  is  seen  in 
those  professions  in  which  some  malposition  is  as- 
sumed, and  the  muscles  become  either  shortened  or 
lengtliened  by  such  use.  This  is  also  seen  in  cases  of  lat- 
eral curvature  when  the  individual  has  become  so  accus- 
tomed to  the  position  of  distortion  that  when  placed  in 
a  straight  iiosition  he  at  once  expresses  himself  as  feeling 
"crooked."  If  all  exercises  are  carefully  Ciirricd  out  in  a 
corrected  position  the  results  will  uecessaril}'  lie  more 
beneficial. 

This  method  of  exercising  in  a  corrected  position  may 
be  maintained  by  mechanical  means,  accomplished  either 
by  sti'aps,  by  apparatus  with  the  screw  pressure,  or  by 
the  manual  retention  in  which  the  patient  makes  effort 
against  resistance;  or  it  may  be  maintained  by  placing 
the  patient  iu  tho.se  |iostuies  whicli  tend  to  straighten 
the  spine,  and  then  giving  resistive  work  in  this  position. 
This  method  is  advocated  by  Roth  under  the  name  of 
"keynote"  positions,  or  those  by  which  an  improved 
position  of  the  back  is  brought  about  both  b.v  the  mode 
of  standing  and  by  the  position  of  the  arms.  In  such 
attitudes  the  jialient  is  made  to  exercise  the  muscles  by 
resistive  movements. 

The  disadvaiitiige  of  this  method  is  that  it  necessitates 
an  artiticial  position  on  the  part  of  the  individual  while 
exercising  and  tiius  does  not  help  in  the  training  of  the 
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maintenance  of  the  improved  position  by  voluutary  con- 
trol. 

Tlie  position  of  correction,  liowever,  may  be  a  volun- 
tary one  maintained  by  the  patient's  unaided  effort,  with 
the  object  of  training  the  muscles  to  a  maintenance  of 
the  dcsiretl  position.  At  first  the  effort  of  holding  an 
improved  po.sition  must  be  pnrely  a  voluntary  one,  but 
by  education,  through  the  constant  exercise  in  this  effort, 
it  becomes  more  involuntary,  and  in  consequence  the  posi- 
tion is  maintained  with  greater  ease. 

The  kind  of  gymnastic  exercise  used  for  the  develop- 
ment of  the  muscles  is  not  so  essential  as  the  character  of 
the  work.  One  may  use  the  lighter  forms  of  gymnastics, 
depending  upon  the  body  movements  with  forced  muscle 
contraction,  or  the  lighter  forms  of  weights  and  pulleys, 
or,  if  desired,  the  severer  forms  of  exercise  with  heavy 
weights  with  the  aim  of  accnm]ilishing  the  muscle  devel- 
opment more  rapidly.  The  essential  of  all  is  that  the 
position  of  self-correction  or  over-correction  should  be 
held  during  the  time  of  the  exercise,  and  that  the  exercise 
be  discontinued  when  the  ijalient  is  so  tired  that  it  is  im- 
possible to  keep  it  longer. 

Methiid  <if  Condiictinff  the  Exercises  of  Self- Correction. — 
It  is  essential  to  correct  as  much  of  the  faulty  position  as 
the  patient's  fiexibility  will  allow,  which  is  done  by  ob- 
serving the  amount  of  the  displacement  of  the  bead, 
shoulders,  and  scapula;,  and  the  sjigging  of  the  trunk 
from  the  lateral  deviation,  and  then  teaching  the  child  to 
take  the  improved  position.  This  is  done  not  only  by 
instructing  the  child  in  the  points  to  be  corrected,  but 


Fig.  317.5.— Lack  of  Symmetry  in  Contour  in  Lateral  Curvature 
of  the  Spine. 


also  by  manually  placing  him  in  a  better  position.  It  is 
a  fact  that  a  better  position  can  be  held  than  it  is  possible 
to  take  unaided. 

The  various  methods  of  conducting  a  case  are  so  nu- 
merous that  it  would  be  impossible  to  give  a  detailed  de- 
scription of  them  all,  and,  therefore,  in  this  article  an  at- 
tem]it  will  be  made  todesci'ibe  only  one  which  will  serve 
as  an  example  of  the  corrective  form  of  exercise. 

The  first  step  is  the  taking  of  the  improved  position, 
Vol.  v.— 30 


and  this  may  be  accomjilished  b}-  first  encouraging  the 
effort  toward  straightening  the  spine,  by  telling  the  pa- 
tient to  make  him.self  tall,  which  must  be  done  without 
raising  the  shoulders.  Then,  in  order,  the  position  of 
the  head,  the  level  of  the  shoulders,  the  relative  position 
of  the  scapuliP,  and  the  displacement  of  tlie  shoulders 
over  the  pelvis  are  corrected,  and  the  patient  is  encour- 
aged to  hold  this  impi'oved  position  by  his  own  effort. 
After  being  allowed  to  relax,  he  is  again  put  in  the  saiue 
position  and  exercises  are  given  while  the  correct  position 
is  maintained.  Care  is  taken  that  as  soon  as  the  child  re- 
laxes from  this  position  in  any  particular  the  exercise  is 
stopped,  until  the  position  is  again  resumed. 

The  first  grade  of  exercises  in  the  position  can  be  taken 
with  the  arms  moving  in  the  lateral  plane  which  displaces 
the  position  least  of  all.  and  bells  may  be  used  or  manual 
resistance  made  according  to  the  patient's  strength.  The 
next  stage  consists  of  exercises  in  the  forward  as  well  as 
the  lateral  plane,  the  two  being  combined,  whicli  neces- 
sitates a  greater  effort  on  the  part  of  the  patient  to  hold 
the  back  in  the  new  position.  The  third  stage  consists 
in  having  the  patient  change  the  position  of  the  feet,  as 
in  the  Swedish  fall-out  position,  so  that  the  centre  of 
gravity  of  the  body  is  changed,  and  then  go  through 
with  the  same  exercise  with  the  arms  and  with  the  mov- 
ing of  the  trunk  on  the  pelvis,  and  returning  to  the  stand- 
ing position  while  holding  the  back  in  con-ection. 

It  is  peen  that,  at  lirst,  a  patient  is  able  to  hold  by  his 
own  effort  a  luuch  better  position  than  that  which  he  is 
able  to  take  voluntarily,  but  it  soon  becomes  possible  for 


Fig.  3176.— Showing  Effect  of  Effort  to  Straighten  the  Spine. 


him  to  take  this  same  position  and  to  bold  it  himself  dur- 
ing the  exercise.  It  is  necessary  that  the  person  should  not 
keep  the  muscles  of  the  whole"  trunk  rigid  during  the  ex- 
ercise, but  should  localize  the  effort  upon  the  spine.  To 
this  effect  the  patient  is  made,  between  any  two  forms  of 
exercise,  to  relax  all  muscles  with  the  exception  of  those 
which  hold  the  spine  in  position,  and  between  any  two 
movements  of  each  exercise  he  makes  an  additional  effort 
to  straighten  the  spine. 
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AppnrntHS. — Apparatus  has  for  its  object  either  the 
prevention  of  faulty  attitudes,  or  tlie  retention  in  im- 
proved positions,  or  else  tlie  aiiplioation  of  a  force  con- 
stantly exerted  to  maintain  conection  beyond  the  point 
of  tlexibility. 

Tlic  use  "of  apparatus  in  the  first  two  instances  is  to 
supplement  other  treatment.  If  one  could  be  sure 
that,  after  an  increase  of  the  flexibility  by  the  methods  of 
forcible  correction,  the  improved  position  would  be  held 
by  muscular  action,  thei-e  would  be  no  need  of  further 
retention.  If.  on  the  other  hand,  exercise  treatment  can 
be  carried  out  but  a  short  period  of  each  day  or  less,  and 
during  the  remainder  of  the  time  the  child  is  continually 
assuniing  its  habitual  mal|MPsitions.  tliere  is  then  evident 
need  of  some  means  of  retention  during  the  interval. 

When  used  for  the  first  object,  that  of  preventing 
faulty  attitudps.  the  apparatus  should  be  very  simple, 
and  lio  attempt  should  be  made  to  exert  pressure,  its  use 
being  rather  as  an  aid  or  as  a  reminder.  It  may  be  that 
onlr'a  crutch,  fastened  to  the  child's  waist  to  prevent  the 
dropping  of  the  shoulder,  may  be  necessary,  or  a  light  up- 
right to  "prevent  the  child  from  sagging  eitlier  in  the  an 
tero-posterior  or  in  the  lateral  direction.  In  any  case  it 
should  be  adapted  to  the  individual  need. 

When  applied  for  the  second  object,  that  of  retention, 
the  aim  of  the  apparatus  is  to  hold  the  patient  in  a  better 
position  than  he  can  maintain  by  his  own  imaided  efforts. 
In  these  cases  as  much  force  as  is  compatilile  with  the 
patient's  comfort  is  used  and  is  applied  either  in  the 
anteroposterior  or  the  lateral  plane.  In  this  the  pressure 
must  always  lie  made  over  the  points  of  greatest  curve, 
and  there  must  be  two  points  of  counter-pressure  on  the 
opposite  side  well  above  and  below  the  limits  of  the  curve. 
In  other  words,  counter-pressure  in  the  concavity  of  the 
curve  must  be  carefully  avoided. 

Apparatus  for  the  object  of  correction  consists  of  the 
employment  of  a  plaster  jacket  applied  in  the  over-cor- 
rected position.  Such  a  method  is  applicable  in  the  treat- 
ment of  patients  who  come  from  a  distance,  or  who  for 
other  reasons  are  unable  to  carr_v  out  a  definite  and  continu  - 
ous  treatment,  audit  is  also  adapted  to  those  cases  which 
require  more  forcible  stretching  than  can  be  carried  out 
by  the  gymnastic  method.  The  method  consists  in  the 
application  of  a  jacket  while  the  patient  is  in  either  the 
reciunbent  or  the  semirecumbent  position,  pressure  being 
made  over  the  points  of  convexity,  while  b_v  means  of 
clamps  the  hips  and  shoulders  are  fixed  iu  the  desired 
position  and  coimter-pressure  is  applied.  This  affords  a 
most  satisfactory  method  of  treatment  for  tfie  severer 
cases  which  can  be  helped  by  no  other  means,  and  also  for 
im]n-oving  the  condition  in  the  lighter  forms  of  the  struct- 
ural cases,  as  preliminary  to  the  later  use  of  gymnastic 
exercises  with  some  form  of  removable  apparatus. 

This  method  has  been  most  thoroughly  jjractised  by 
Wolfstein.  His  method  is  to  eiuploy  the  forcible  staight- 
ening  for  the  increase  of  flexibility  as  preliminary  treat- 
ment, and  then  to  encase  the  patient  in  plaster  from  the 
pelvis,  including  the  head.  The  method  as  practised  by 
Wolfstein  is  effectual,  but  is  so  severe  that  it  can  be  car- 
ried out  only  in  selected  cases.  As  ordinarily  practised, 
however,  it  has  a  wide  range  of  application. 

Eliiott  G.  Bmekett. 

LAUGHING  may  be  defined  as  an  expression  of  mirth 
by  means  of  altered  facial  expression  and  a  series  of 
forcible  intermittent  expirations  with  the  production  of 
characteristic  inarticulate  sounds.  When  excessive  it  is 
accompanied  by  lachrymation.  Although  an  involun- 
tary act.  it  is  to  such  an  extent  under  control  of  the  will 
that  ordinarily  it  may  be  suppressed  or  rendered  inaudi- 
ble.    It  is  imitated  with  difHculty. 

Laughing  is  peculiar  to  the  hitman  species.  Some  of 
the  lower  animals  and  liirdshave  the  power  of  producing 
sounds  like  those  of  laught(M-,  but  the  facial  expression  is 
lacking  and  there  is  no  evidence  that  the  sounds  are  em- 
ployed to  express  mirlh. 

In  point  of  time  the  respiratory  movements  are  pre- 
ceded by  the  change  of  facial   expression,  the    smile. 


This  consists  for  the  most  part  in  an  elevation  of  the 
angles  of  the  mouth,  an  increased  prominence  of  the 
cheeks,  and  slight  elevation  of  the  outer  extremities  of  the 
lower  ej-elids;  the  mouth  is  then  opened  and  the  explo 
.sive  sounds  begin  to  issue  from  it.  A  series  of  a  more  or 
less  distinct  "ha-ha  "  is  the  usual  audible  expression,  and 
the  word  itself  has  been  adopted  by  the  North  American 
Indians  to  signify  laughing :     • 

"  Aud  he  named  her  .  .  .  Minne-ha-ha.  Laughing  Water." 

Laughing  varies  much  in  character  indifferent  Individ 
uals  and  in  persons  of  different  nationality,  and  there  is 
a  no  less  difference  in  individual  propensity  to  laugh. 
Some  seem  to  possess  an  instinctive  inclination  to  laugh, 
while  others  are  so  moi'ose  as  rarely  to  enjoy  it.  Some 
never  laugh  beyond  moderation,  others  are  all  but  too 
readily  thrown  into  paroxysms. 

The  impulse  is  generally  received  through  the  sense  of 
sight  or  that  of  hearing,  but  more  susceptible  persons 
may  be  moved  througli  an.v  of  the  other  senses,  espe 
cially  by  tickling  or  even  b\'  suggestive  motions  and  not 
infrequentl_y  by  their  own  thoughts  and  recollections. 
To  a  certain  extent  a  person's  laughter,  and  still  more 
his  susceptibility  to  it.  is  an  index  to  his  character,  for  a 
lack  of  control  in  this  regard  maj'  signifj'  weakness  in 
other  faculties.  Loud  laughing  is  looked  upon  as  rude- 
ness in  a  woman  and  tittering  is  indicative  of  effeminacy 
in  a  man.  A  good,  whole-souled  laugh  is  generall}'  a 
passport  into  society ;  its  coimterfeit  is  readily  recog- 
nized. But  laughing  may  become  so  iiupulsive.  even  in 
one  not  abnormally  excitable,  as  to  be  for  a  time  at  least 
entirely  beyond  control.  In  a  fit  of  laughter,  a  person 
may  lose  all  n\usciilar  control,  even  the  abilit}'  to  stand. 
He  sits  with  his  head  thrown  back,  the  limbs  extended, 
the  arms  hanging  limply  at  the  sides,  while  his  whole 
frame  shakes;  shouts  and  screams  issue  from  the  widely 
opened  mouth,  and  tears  trickle  down  from  the  half- 
closed  eyes ;  an  unfortunate  relaxation  of  the  sphincters 
sometimes  occurs.  A  happy,  vigorous  cliild  will  roll 
upon  the  floor  in  paroxysms. 

There  is  also  a  sympathetic  influence  in  laughter;  we 
say  that  it  is  infectious,  for  one  jierson  will  frequently 
incite  it  in  many  others  who  do  not  so  much  as  know  the 
cause  of  the  meriiment.  So  intimate  is  the  relation  be- 
tween laughing  and  crying  that  one  may  quickly  succeed 
the  other  or  inseusilily  merge  into  it.  In  the  hysterical 
seizure.  la\igliing  and  crying  are  interchangeable  modes 
of  expressing  the  abnormal  emotions.  Under  the  influ- 
ence of  mixed  emotions  or  great  excitement,  sobs  may 
suddenly  give  place  to  violent  laughing,  as  was  illus- 
trated in  Victor  Hugo's  character,  Gwynplaine;  or 
sounds  ma}'  be  emitted  which  can  with  ditficulty  be  dis- 
tinguished as  belonging  to  one  or  the  other  class. 

The  impulse  to  laugh  ma_y  be  intense,  concentrated,  or 
dift'use  and  cumulative.  The  more  intense  the  impulse, 
as  a  rule,  the  more  violent  is  the  outburst,  but  the  enjoy- 
ment may  be  no  greater.  More  pleasure  may  be  experi- 
enced, for  examjjle,  in  the  possibly  silent  laugh  which 
follows  the  reading  of  a  humorous  description  with  suit- 
aljle  climax  than  in  the  suddexi  outburst  at  sight  of  some- 
thing ludicrous.  Laughing  is  not  devoid  of  inherent 
jileasure.  .yet  few  ever  laugh  simply  for  the  pleasvire  of 
it,  except  as  the  child  that  asks  to  be  tickled.  Real 
laughing  is  iu  fact  impossible  in  the  absence  of  a  proper 
stimulus. 

The  nervous  mechanism  of  the  act  is  not  fully  under- 
.stood.  Like  that  of  crying,  it  is  probably  not  under 
control  of  a  single  nerve  centre,  but  rather  under  the 
group  of  centres  concerned  in  respiration  and  facial  e-f- 
pression.  All  the  muscles  of  respiration  are  doubtless 
involved,  but  more  partictdarly  those  of  the  diaphragm. 
The  act  consists  of  a  succession  of  rapid  contractions  of 
the  diaphragm  with  more  or  less  forcible  expulsion  of  the 
air  from  the  lungs  through  a  widely  opened  glottis,  the 
vocal  bands  being  held  tense.  The  sound  is  often  pro- 
duced in  part  also  by  the  vibration  of  other  tissue  folds 
in  the  larynx  aud  pharynx.  The  muscles  of  the  face  con- 
cerned are  cliieflv  the  several  elevators  of  the  angles  of 
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the  moiitli  and  of  the  lower  eyelids  aud  to  some  extent 
the  orl)ieulares  oris  and  palpebrarum  Bj'  vohmtary 
effort,  however,  other  muscles  ma}'  be  brought  into  play 
for  the  expression  of  wonder,  surprise,  or  even  of  disap- 
proval, astonishment,  or  disgust. 

Benefit  is  unquestionably  derived  from  laughter. 
Every  physician  is  sensible  to  its  influence  upon  his  pa- 
tients, for  "A  good  laugh  is  better  than  medicine."  The 
fact  that  fleshy  persons  are  generally  hearty  laughers  has 
given  rise  to  tlie  adage,  "Laugh  aud  grow  fat,"  but  it  is 
probable  that  both  these  qualities  are  favored  by  the 
Siime  temperament. 

Laughing  becomes  difficult  or  impossible  in  paralysis 
or  painful  affections  of  the  respiratory  muscles  and  in 
inflammatory  affections  of  the  thoracic  or  abdominal  tis 
sues  or  viscera.  An  inability  to  laugh,  in  the  absence  of 
such  conditions,  is  often  a  valuable  indication  in  sympto 
matology,  for,  altliough  a  person  who  is  serioush'  ill  is 
naturally  disinclined  to  mirth,  persistent  disinclination 
may  indicate  to  the  physician  some  mental  distress,  last- 
ing, poignant  grief,  a  pricking  conscience,  or  domestic  in- 
felicity The  neurasthenic  patient  is  slow  to  laugh  and 
nothing  more  certainly  indicates  improvement  than  a  res- 
toration of  this  faculty. 

The  overexertion  attendant  upon  an  uncontrollable 
paroxysm  is  not  devoid  of  danger.  Death  has  repeatedly 
occurred,  ]irobably  from  cerebral  hemorrhage  or  rupture 
of  the  liearl  or  of  an  aneurism  induced  by  it,  and  it  is 
stated  tliat  the  death  penalty  has  been  executed  by 
means  of  ticUling  James  M.  French. 

LAUREL. — Ko\  Ai.  B.AY.  The  true  Laurel  of  Europe, 
Ldufiis  nohiUs  L.  (fam.  Lanrdcew)  is  a  handsome,  fra- 
grant-leaved evergreen  shrub  or  small  tree,  from  two  to 
six  metres  in  height,  with  numerous  slender,  smooth, 
green,  very  leafy  branches,  aud  flark-grcen,  shining, 
leathery,  oblong-lanceolate  or  lanceolate,  entire,  but 
often  wavy  or  slightly  revolute margined  leaves,  and 
producing  an  ovoid  berry,  with  soft  flesh  and  a  lai'ge, 
fleshy  seed. 

This  laurel  is  a  native  of  Asia  Minor  and  Sj'iia.  It  has 
long  been  grown  in  and  is  probably  a  native  also  of 
Greece  and  the  islands  of  the  Eastern  Mediterranean. 
Further,  it  has  been  cultivated  in  Italy,  at  least  as  long 
ago  as  the  days  of  classic  Rome,  and  in  the  southern  part 
of  Europe  generally,  in  England  for  several  hundred 
years,  and  recently  in  Mexico  and  the  West  Indies.  It  is 
supposed  to  be  the  plant  dedicated  by  the  ancient  Greeks 
to  Apollo,  and  regarded  by  them  as  an  emblem  of  puri- 
fication, peace,  victor}-,  and  good  luck  in  general.  It  is 
the  latu-el  of  sculpture,  painting,  and  literature.  The 
leaves  have  been  described  in  the  article  entitled  "iJiry." 
The  fruits  are  about  1  cm.  long  (f  inch),  and  when  dried 
are  dull-brownish-black,  slightly  withered,  with  a  brit- 
tle papery  exterior  and  a  brown,  smooth  kernel,  splitting 
easih"  into  two  large  cotyledons.  Odor  peculiar,  strong, 
spicy ;  taste  balsamic  and  bitter. 

The  fnuts  are  rich  in  fragrant  and  fatty  constituents, 
the  latter  principally  in  the  embryos.  The  essential  nil 
(0.23  percent.),  a  colorless  or  yellow  liquid,  gives  them 
their  odor.  The  fatty  nil  is  obtained  by  pressing  or  boil- 
ing; it  is  a  yellowisli-green,  buttery  soft-solid,  fragrant 
with  some  disscilved  essential  oil;  it  is  soluble  in  ether, 
hut  only  partially  so  in  alcohol.  Laiu'el  fat  is  a  composite 
substance,  consisting  of  glycerides  of  oleic  and  stearic, 
as  well  as  palmitic,  niyristic,  lauric,  and  probably  other, 
acids.  The  leaves,  wiiich  are  used  abroad  as  a  kitchen 
flavor  for  soups,  etc.,  cont-Mn  essential  oil,  tqnnin,  a  bitter 
substance,  etc. 

Action  and  Use. — The  leaves  and  essential  oil  have 
no  pectdiar  action  to  distinguish  them  from  other  fra- 
grant substances  (see  Ciiuianion.  for  instance).  The  im- 
pure fat  of  the  seeds  is  moderateh-  stimulant  to  the  skin, 
and  is  used  as  an  ointment  in  rheumatism,  paralj'sis.  etc., 
internally  as  an  aromatic.  It  is  a  medicine  of  great 
antic|uity.  but  at  present  it  is  nearly  obsolete  so  far  as 
the  practice  of  physicians  goes.  Neither  the  fruit  nor 
the  leaves  have  any  consumption  in  the  United  States. 


Certain  brands  of  "stick  liquorice  "  are  packed  in  Bay 
leaves. 

Essential  Oil  of  Laurel  is  an  article  of  commerce,  and, 
except  for  refined  distinctions  as  to  odor,  etc.,  is  the  same 
from  both  "fruit  antl  leaves.  The  latter  has  a  specific 
gravity  of  about  0.924,  the  former  0.925.  The  principal 
constituents  are  pinene  and  cinene.  W.  P.  Holies. 


LAVENDER.- 

(L.)  Miller  (fam. 


LAVANDtJLA ;  Larandnla  anrinstifolia 
Labiatm).  A  perennial,  partly  shrul)by 
plant,  with  short,  crooked,  branching 
stems,  and  numerous  slender,  upright, 
simple  branches,  from  one  third  to 
more  than  one  metre  in  length.  Leaves 
opposite,  linear  with  entire,  slight U' 
revolute  margins.  Flowers  in  small 
opposite  cymes,  closely  aggregated 
into  spike-like  clu.sters  at  the  ends  of 
the  slender 
liranches.  All  the 
green  p  a  r  t  s, 
calyx,  branches, 
and  leaves,  are 
covered  with  a 
tomentum  of  ste) 
late  hairs  and 
stalked  .glands. 
Calyx  tulMilar- 
ovoid,  with  only  one 
lobe  (the  upper)  devel- 
oped. Corolla  tubular, 
curved,  with  spread- 
ing two-lipped  bor- 
der, lobes  of  both 
lips  rounded,  those 
of  the  upper  longer 
and  straighter  than 
those  of  the  lower, 
color  pale  violet ;  sta- 
mens four,  inserted 
in  the  corolla  tube, 
ovary  four  -  celled 
and  four-seeded.  Lavender  is  a  na- 
tive of  the  southern  part  of  Europe 
and  the  northern  border  of  x\frica, 
growing  in  elevated  and  dry  places. 
It  has  also  been  cultivated  for  cen- 
turies, aud  the  herbage,  flowers, 
and  oil  are  all  in  the  market. 

The  flowers,  dried,  are  about 
5  mm.  long  (i  inch),  of  a  general 
blue-.gra}'  color,  with  very  hairy 
calyx.  The  retention  of  the  bright 
blue    color   of 


Fig.  3I78.-Lav- 
ender;  Single 
Flower.  (Bail- 
Ion.) 


Fig.  3177.— FloweriDR 
Stem  of  Lavender. 
(Baillon.) 


the   flowers  is 
an     indication 
of  careful  dry- 
ing, freshness, 
and  tine  qual- 
ity.      The  fragrance  is  delightful, 
the  taste  bitterish,   aromatic,  some- 
what camphoraceous. 

Composition. — Lavender  flowers 
contain  about  one  or  one  and  a  quarter  per 
cent,  of  essential  ail,  which  they  retain,  if 
properly  kept,  for  years;  the  stems  also 
contain  a  similar  but  less  agreealile  oil. 
With  this  oil  there  is  a  little  tannin  and 
resin. 

Action  and  Uses. — The  action  of  laven- 
der is  purely  that  of  an  aromatic  stimulant 
and  carminative,  like  its  relatives  in  the 
family.  Its  odor  is  highly  esteemed  by 
almost  every  one.  It  is  not  strange,  there- 
fore, that  aside  from  the  oil,  both  Uie  ]dant 
and  the  flowers  should  have  an  exten.sive 
use,  especially  in  domestic  practice.  Both 
have  been   oflicial   in   our  own   and    other 
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phiirmacopoeias.  but  professional  usi'  is  uo^v  almost  en- 
tirely restricted  to  tlie  oil,  wliich  is  described  below. 
The  dose  of  lavender  is  1  to  4  gin.  (gr.  xv.-lx.)  corre- 
sponding to  about  one  minim  of  Ihe  oil.  though  the  latter 
is  given  in  larger  doses. 

L.vvENDEK,  Oil  of.  Ol-IifM  IjAV.\NDI-I,.B  Fi.orum 
<U.  S.  P.).  Both  the  oil  of  the  jilant  and  that  of  the 
flowers  are  commercial,  and  both  have  been  oflieial, 
though  only  that  here  considered  is  so  at  present.  They 
are  very  siniilar.  that  of  the  flowers  being  only  a  little 
tiner.     The  otflcial  article  is  thus  described: 

"A  colorless  or  yellowish  liquid,  having  the  fragrant 
odor  of  lavender  flowers  and  a  pungent  and  bitterish 
taste.  Specific  gravity  0.885  to  0.897  at  15'  C.  (59°  F.). 
It  is  soluble  in  all  proportions  in  alcohol  (distinction  from 
tiil  of  tiir/k'iitiiie)  and  in  tluee  times  its  volume  of  a  mixt- 
m-e  of  three  voluniesof  alcohol  and  one  volume  of  water 
(distinction  from  and  absence  of  oil  of  turpentine) ;  it  is  also 
soluble  in  glacial  acetic  acid.  With  an  equal  volume  of 
carbon  disulphide  it  forms  a  turbid  mixture.  The  alco- 
liolic  solution  of  the  oil  is  neutral  oi'  slightl3'  acid  to  lit- 
mus |>a|ier.  When  heated  on  a  water-bath,  in  a  flask 
provided  with  a  well-cooled  condenser,  the  oil  should 
3'ield  no  distillate  having  the  odor  of  alcohol." 

A  luimber  of  inferior  oils,  from  other  species  of  laven- 
<Ier,  chiefly  spike  oil,  from  L.  Spiea  Cav.,  are  in  the 
market  and  are  all  distinguished  by  their  nmch  higher 
specific  gravity,  that  of  spike  oil,  the  highest,  ranging 
from  0.905  to  0.920. 

The  active  portion  of  oil  of  lavender  is  linaloyl  acetiite, 
■wliich  shoidd  constitute  about  one-third  of  it. 

The  dose  of  lavender  oil  is  tii  i.  to  v.,  though  it  is 
■comparatively  little  used  internally.  The  official  spirit 
has  a  strength  of  five  per  cent.  The  compound  tincture, 
or  compound  spirit,  contains,  with  8  parts  of  this  oil,  2 
of  oil  of  rosemary,  30  of  cassia,  10  of  nutmeg,  5  of  cloves, 
in  a  thousand,  and  is  colored  with  red  saunders. 

Jhiiri/  II.  Itiishy. 

LAXATIVES. — This  term  is  applied  to  all  substances 
which  gently  evacuate  the  couteuts  of  the  intestines. 
.Some  authors  limit  its  use  to  those  purgatives  which,  in 
large  doses,  produce  normal  or  nearly  noriual  stools, 
without  obvious  irritation.  Others  extend  it  to  all  pur- 
gatives which  operate  without  cau.siug  decided  griping. 
As  generally  emjiloyeil  at  the  jiresent  time,  the  term  em- 
braces all  medicines  and  articles  of  food  which  render  the 
stools  softer  and  more  fre(iuent,  without  causing  any 
notable  irritation.  Laxatives  aie  frequently  termed 
aperients,  lenitives,  and  eccoprotics. 

Articles  of  food  which  cause  l)ulky  and  loose  stools  gen- 
erally jirovoke  dailj'  intestinal  evacuations,  and  hence  are 
called  laxative  foods.  They  all  contain  notable  quanti- 
ties of  indigestible  matter,  and  some  of  them  salts  and 
acids,  which  are  supposed  to  operate  in  the  same  manner 
as  the  saline  laxatives. 

The  succulent  vegetables  and  fle.shy  fruits  contain 
much  cellulose,  which,  for  the  most  part,  resists  diges- 
tion, and  hence  increases  the  bulk  of  the  faeces,  and  thus 
mechanically  promotes  peristalsis  of  the  large  bowel. 
When  they  constitute  a  large  part  of  the  diet  a  daily  easy 
evacuation  usually  takes  place.  Jlany  persons,  however, 
cannot  eat  them  in  sufficient  quantity  without  suffering 
from  dyspe|isia.  The  most  laxative  fruits  ;ire  prunes, 
figs,  jicars,  peaches,  apples,  and  berries.  One  or  two 
oranges  eaten  before  breakfast  wall  sometimes  cause  an 
evacuation  in  a  few  hotu's. 

The  most  laxative  foods  are  those  prepared  from  the 
unboiled  meal  of  the  cereal  grains.  Graham  bread  or 
brown  bread.  (U'epared  from  unbolted  wheat-meal,  is 
generally  iireferred  for  continued  use,  and,  wlien  it 
forms  a  considerable  part  of  the  diet,  almost  uniformly 
causes  sullicient  action  of  the  lii>wels.  Cracked  wheat  is 
equally  laxative,  and  is  occasionally  eaten  by  persons  of 
costive  habit.  Oatmeal  and  Indian-meal  are  also  useful, 
but  are  usually  less  relished  than  brown  bread.  Pure 
bran  is  sometimes  em|)loyedas  a  la.\ative  in  (ivumtitiesof 
one  or  two  tablespoonfuls  daily. 


Saccharine  articles,  such  as  honey,  molasses,  and  brown 
sugar,  if  indulged  in  freel.y,  usually  provoke  a  daily  intes- 
tinal evacuation.  Sugar  of  milk,  in  quantities  of  from  two 
tofourdrachms,dissolvedinhalf  apintof  warm.skim  milk, 
and  taken  about  two  hours  before  breakfast,  frequently 
produces  one  or  two  loose  stools  in  a  few  hours.  Some 
persons  procure  an  easy  motion  soon  after  bn-akfast  by 
drinking  a  tumlilerof  cool  water  inmiediately  after  rising. 

Generally,  laxative  foods  which  cause  bulky  evacu- 
ations increase  the  appetite.  In  part  this  results  from 
the  waste  of  much  nutritious  matter,  which  is  less  com- 
pletely digested  when  mixed  with  a  quantity  of  indiges- 
tible cellulo.se  or  woody  fibre. 

Ijixative  medicines  are  employed  in  habitual  constipa- 
tion when  a  laxative  diet  and  other  appropriate  hygienic 
measures  have  failed  to  cause  regular  action  of  the 
bowels,  or  when  they  cannot  be  adopted.  They  are  gen- 
erallj'  preferred  to  stronger  purgatives  in  acute  constipa- 
tion, unless  the  latter  are  required  to  jnoduce  effects  on 
the  general  system. 

Magnesia  ami  Magnesii  Carbo-nas. — In  moderate  laxative 
doses  these  medicines  cause  feculent  stools  in  from  eight 
to  ten  hours.  The}' rarely  operate  sooner  than  six  hours, 
and  often  not  before  twelve  to  twenty-four  hours.  Oc- 
casionally their  action  is  attended  Uy  some  nausea  and 
colic.  According  to  Trousseau,  the  continued  use  of 
magnesia  may  be  followed  b}'  irritation  of  the  large  In- 
testine, the  stools  becoming  mucous  and  bloody.  Its 
habitual  use  has  been  followed  by  accumulations  of  ara- 
monio-magnesiau  phosphate  in  the  colon,  which  could  be 
felt  through  the  walls  of  the  abdomen.  Such  concretions 
may  give  rise  to  obstinate  constipation,  typhlitis,  and 
perforation  of  the  bowel. 

Very  small  doses  of  magnesia  and  its  carbonate  do  not 
act  on  the  bowels,  as  they  form  salts  with  hydrochloric 
and  lactic  acid  in  the  stomach,  which  arc  completely  ab- 
sorbed. But  when  larger  quantities  are  taken  than  can 
be  thus  neutralized  in  the  stomach,  the  excess  |iasses 
into  the  intestines,  where  it  is  graduall}'  converted  into 
a  bicarbonate,  which,  on  account  of  its  low  difl'usibility, 
passes  into  the  lower  part  oX  the  bowels  and  excites  peii- 
staltic  action.  One  gram  of  magnesia  is  capable  of 
absorbing  1,100  c.c.  of  carbonic  acid  gas;  hence  it  has 
been  used  in  cases  of  meteorism,  but  has  not  proved  very 
effectual,  partly  because  carbonic  acid  gas  forms  only  a 
part  of  the  intestinal  gases,  and  partly  because  of  the  ar- 
rested peristalsis. 

On  account  of  their  antacid  property,  magnesia  and  its 
carbonate  are  indicated  when  constipation  is  associated 
with  an  excessive  formation  of  acids  in  the  alimentary 
canal.  By  combining  with  the  acids  they  prevent 
further  irritation,  and  by  hastening  peristalsis  remove 
the  causes  of  fermentation. 

Magnesia  is  frequently  used  in  infantile  diarrha>a  when 
tlie  stools  are  green  in  consequence  of  an  excess  of  acid. 
Often  the  diarrhcea  ceases  as  soon  as  the  stools  acquire 
their  normal  color. 

In  all  cases  in  which  a  very  gentle  laxative  is  indicated, 
as  in  debilitated  adidts  and  feeble  children,  magnesia  or 
its  carljonate  may  be  emidoyetl. 

The  dose  of  magnesia  for  adults  varies  from  3  ss.  to  3  i., 
and  for  children  from  gr.  v.  to  gr.  xx.  Of  the  carbonate 
abotit  one-fifth  more  may  be  given. 

Magnesia  is  ordered  in  the  form  of  powder  or  mixture. 
Heavy  magnesia  is  preferred  for  powders,  and  is  usually 
taken  in  milk  or  sweetened  water. 

Mixtures  of  magnesia  gelatinize  rapidly,  unless  they 
contain  about  sixteen  parts  by  weight  of  water  and  four 
parts  of  syrup  or  glycerin.  According  to  Hager,  a  mixt- 
ure consisting  of  (me  part  by  weight  of  magnesia,  ten 
parts  of  distilled  water,  and  four  parts  of  glj'ceriu,  re- 
mains liquid  for  a  long  time. 

Llijiior  Maijiuxii  at  rat  is  and  Mar/riesii  Citras  Gram/la- 
ttis. — The  solution  of  citrate  of  magnesium,  and  the 
granulated  citrate  of  magnesium,  in  moderate  doses,  act 
very  gently.  In  the  alimentary  canal  they  are  converted 
into  the  bicarbonate  of  magnesiiun  in  the  same  manner  as 
calcined  magnesia. 
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The  dose  of  the  solution  is  3  iv.-vi, ;  of  the  granulated 
salt,   3  ij-iv. 

Certain  mineral  waters  containing  notable  quantities  of 
sulphate  and  ehloride  of  magnesium,  and  sulphate  of  so- 
dium, especialU-  Friedrichshall  and  Hunyadi  Janos,  are 
frequently  employed  as  laxatives.  They  usually  act 
gentl}',  jiroduciug  thin  and  watery  stools,  without  grip- 
ing or  tenesmus.  Generally  tliey  move  the  bowels  in  a 
few  hours,  but  numerous  exceptions  occur.  After  a  time 
the  bowels  no  longer  respond  to  them,  so  that  even  large 
doses,  which  at  first  operate  with  consideral)le  energy, 
soon  have  little  or  no  effect.  The  mininuim  laxative 
dose  varies  greatly  in  different  persons,  but  usually  fiom 
four  to  eight  ounces  act  gently  and  promptly.  These 
waters  are  said  to  be  useful  in  habitual  constiiiatioQ  de- 
|iending  on  simple  chronic  intestinal  catarrh,  or  on  ner- 
vous alony  of  the  liowels,  as  found  in  hypochondriacal, 
hysterical,  and  sedentary  persons.  Their  prolonged  use 
ill  the  constipation  of  feeble  and  an;emic  patients  is  in- 
jurious. 

I'litiiaxii  et  Siidii  Tiirtriis. — In  doses  of  3  ij.-iv.  the 
tartrate  of  iiotassium  and  sodiiun,  or  Roclielle  salt,  usu- 
ally produces  one  or  several  loose  stools  in  from  three  to 
six  hours,  without  colic  or  tenesmus.  On  account  of  its 
not  disagreeable  taste  and  mild  action,  it  is  frequently  used 
in  the  diseases  of  children  and  delicate  adults,  when  an 
aperient  is  indicated.  It  is  held  to  be  preferable  to  other 
laxatives  in  cases  of  constipation  attended  with  a  deposi- 
tion of  urates  in  the  urine,  or  with  defective  secretion  of 
bile. 

Generally  it  is  ordered  in  the  form  of  powders,  each 
3  ij..  with  a  small  quantity  of  sugar  and  oil  of  lemon. 
If  ordered  in  solution,  fruit  syrupg  should  not  be  added 
as  llavoriug  agents,  as  they  are  incompatible  with  the  salt. 
AVhen  the  stomach  is  irritable,  the  salt  is  usually  given 
in  the  form  of  Piilrw  efferrescens  compositiis,  or  seidlitz 
powders.  These  consist  of  3  ij.  of  tartrate  of  potassium 
and  sodium  and  gr.  xl.  of  bicarbonate  of  sodium,  wrapped 
in  a  blue  paper,  and  gr.  xxxv.  of  tartaric  acid,  wrapped 
in  a  white  paper.  The  two  powders,  when  taken,  are 
dissolved  sejiarately,  the  former  in  about  four  ounces  of 
watei',  the  latter  in  one  ounce.  The  solutions  are  then 
mixed  and  drunk  while  effervescing. 

Sii/phiii: — Washed  ami  precipitated  sulpliur,  in  doses 
of  gr.  XX. -Ix.,  act  very  gentlyand  slowlv,  producing  one 
or  two  feculent  stools,  which  usually  have  a  strongly 
marked  odor  of  sulphureted  hydrogen.  The  laxative 
action  is  held  to  be  due  to  the  sulphide  of  sodium  formed 
in  the  intestines.  Some  of  the  sulphide  is  decomposed  by 
the  carbonic  acid  gas  of  the  bowels,  which  causes  the 
evolution  of  sulphureted  hydrogen.  As  only  a  part  of 
the  sidphur  can  undergo  chemical  changes,  large  doses 
do  not  produce  brisk  purgation.  After  prolonged  use  of 
sulphur  a  disagreeable  odor  may  be  detected  in  all  the 
secretions. 

As  a  laxative  suli>h\u'  is  held  to  be  useful  in  cases  of 
piles,  fissure  of  the  anus,  and  stricture  of  the  rectum, 
because  it  jnoduccs  soft,  easily  moulded  stools,  which 
pass  from  the  rectum  without  irritating  the  highly  sensi- 
tive parts.  It  is  often  combined  with  other  purgatives, 
such  as  magnesia,  bitartrale  of  potassium,  and  senna,  but 
acts  well  without  such  additions.  The  following  formula 
of  Brodie's  is  highly  recommended  by  Cripps  as  a  mild 
laxative  for  internal  piles.  I^  Couf.  seumc,  3  iss.  ; 
sulph.  pra!cip.,  3  ss. ;  mel.  ro.sa>,  q.  s.  M.  S. :  About  a 
teaspoonful  every  night.  Usually  sulphur  is  ordered  in 
the  form  of  powder,  which  may  be  taken  in  milk,  s.yrup, 
or  molasses.  It  should  not  be  ordered  in  liquid  mixture, 
as  it  soon  firmly  adheres  to  the  bottom  of  the  phial. 

Oleinii  Ricini. — Castor  oil  in  appropriate  doses  usually 
acts  very  gently,  producing  one  or  two  evacuations  in 
from  three  to  six  lioius.  Large  doses  act  more  briskly, 
and  often  cause  nausea  and  vomiting,  with  sonmolency 
and  a  feeling  of  weakness.  If  the  oil  is  rancid,  small 
doses  may  be  followed  by  such  eft'ects. 

In  the  (luodi'num  castor  oil  is  decomposed  like  other 
oils,  and  its  riciiioleic  acid  set  free.  Some  authors  hold 
that  this  acid  irritates  the  mucous  membrane  and  thus 


excites  peristaltic  action.  Others  suppose  that  an  acrid 
substance,  insoluble  in  water,  alcohol,  ether,  and  alka- 
lies, and  readily  decomposed  by  heat,  is  the  purgative 
principle.  In  experiments  on  isolated  parts  of  the  intes- 
tines of  dogs,  Brieger  found  that  the  oil  caused  firm  con- 
traction of  the  bowel  without  any  appearances  of  hyper- 
semia. 

On  account  of  its  gentle,  speedy,  and  certain  action, 
castor  oil  is  often  u.sed  when  constipation  occurs  in  the 
diseases  of  children,  in  pregnant  women,  after  parturi- 
tion, and  in  delicate  persons.  For  the  same  reasons  it  is 
gencrall}'  preferred  to  other  laxatives  when  evacuation 
of  the  contents  of  the  bowels  is  required  in  typhoid  fever, 
dysentery,  and  other  inflammatory  affections  of  the  intes- 
tines or  adjacent  organs.  It  is  also  suitable  to  cases  of 
diarrliiea  caused  by  the  presence  of  tmdigested  food  or 
other  irritating  substances. 

It  is  not  appropriate  in  habitual  constipation,  as  its 
continued  use  soon  causes  disorder  of  the  stomach  ;  and  it 
is  contraindicated  in  gastric  catarrh. 

The  onl}'  objection  to  castor  oil  is  its  disagreeable  taste, 
due  chiefly  to  its  adhesiveness  and  vi.scidity.  Various 
methods  of  disguising  it  are  in  use.  Its  adhesion  to  the 
mouth  and  thi'oat  ma}'  be  prevented  by  previously  rins- 
ing these  parts  with  an  alcoholic  liquid.  It  may  be  ren- 
dered less  viscid  and  comparatively  tasteless  by  mixing  it 
with  hot  bouillon,  hot  coffee,  or  milk,  or  with  the  ionm 
of  ale  or  beer,  or  peppermint  water  and  brandy.  Its  taste 
is  hardly  perceptible  when  it  is  mixed  with  an  equal 
quantity  of  glycerin  and  a  few  drops  of  oil  of  cinnamon 
or  gaultheria.  Sometimes  it  is  administered  in  capsules, 
which,  of  course,  are  perfectly  tasteless.  It  is  said  that 
the  oil  is  not  repulsive  when  rublied  up  into  a  mass  with 
three  parts  of  sugar,  or  with  two  parts  of  compound 
powder  of  liquorice.  The  latter  form  is  adajjted  only  ta 
adults,  the  former  to  children.  The  mass  may  be  divided 
into  large  pills  which,  placed  upon  the  tongue,  can  be 
conveniently  swallowed  with  a  draught  of  water.  Some- 
times the  oil  is  ordered  in  emulsion  with  gum  arable:  I?. 
Olei  ricini,  3  ss. ;  pulv.  acaci;e,  3  i.  ;  syrupi,  3ij.:  aq. 
mentli.  pip.,  q.  s.  ad  3  ij.  M.  ft.  erauls.  In  emulsions 
of  castcu-  oil  the  gum  arable  should  not  exceed  in  weight 
one-fouith  of  the  oil,  as  it  is  apt  to  interfere  with  the 
laxative  action. 

The  laxative  dose  of  castor  oil  for  adidts  varies  from 
3  i.  to  3iv.,  for  children  from  3  i.  to  3ij.  Sometimes 
a  dose  of  from  Tit  xx.  to  lU  xxx.,  taken  two  hours  before 
breakfast,  acts  gently  in  a  few  hours. 

Rheum. — In  some  jiersous  as  little  as  from  gr.  iij.  to 
gr.  V.  of  rhubarb  causes  a  feculent  evacuation  in  from 
eight  to  twelve  hours.  In  others  as  much  as  gr.  x.  is 
necessary  fin'  this  effect.  Doses  of  gr.  x.-xv.,  if  re- 
peated several  times,  usually  cause  two  or  three  stools 
in  from  five  to  ten  hours,  each  stool  being  preceded  by 
some  griping.  The  stools  are  usually  yellow  and  semi- 
liquid. 

If  taken  habitually,  laxative  doscsof  rhubarb  soon  fail 
to  act,  and  finally  even  large  doses  may  have  little  ett'ect. 
There  are,  however,  numerous  exceptions  to  this  rule, 
some  persons  using  it  habituall}-  for  many  years  without 
being  under  the  necessity  of  materially  increasing  the  dose. 

Rhubarb  is  well  adapted  to  the  habitual  constipation 
of  persons  with  feeble  digestion.  Often  laxative  doses 
not  only  produce  a  daily  evacuation,  but  also  increase  the 
appetite  and  relieve  oppression  after  meals.  In  the  con- 
stipation of  persons  afflicted  with  piles,  gr.  v.-x.  taken 
every  night,  or  as  often  as  needed,  act  well  and  frequent- 
ly give  great  relief.  A  daily  laxative  dose  is  useful  also 
in  the  costiveness  and  hemorrhoidal  swellings  incident  to 
pregnancy. 

Rhubarb  is  often  preferred  to  other  laxatives  when  con- 
stipation occurs  during  convalescence  after  acute  diseases, 
or  in  anaemic,  cachectic,  very  feeble,  or  very  aged  pa- 
tients. In  icterus  also,  a  laxative  being  re<|uirei!,  many" 
physicians  prefer  rhubarb.  It  is  used  in  some  forms  of 
diarrhwa,  especially  when  symptoms  of  dyspepsia  are 
associated  with  the  looseness  of  the  bowels.  In  such 
cases  only  very  small   doses  are   given,  and   the   good: 
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effects  depend  rather  upon  the  bitter  and  astringent  than 
upon  tlie  purgative  principle  of  the  medicine.  Laxative 
doses  are  required  when  looseness  of  tlie  bowels  is  caused 
by  irritating  substances,  as  in  the  diarrha-a  of  children 
when  tlie  discharges  are  green.  In  sucb  cases  magnesia 
is  often  associated  with  rhubarb  in  order  to  neutralize  the 
excess  of  lactic  aci<l,  as  in  tlie  otlicial  conrpound  powder 
of  rh  libit  rb. 

The  dose  and  mode  of  administration  vary  in  different 
cases.  lu  habitual  constipation  one  dose  of  gr.  iij.-x. 
is  usually  given  in  the  evening.  In  acute  constipation, 
such  a  dose  may  be  administered  every  three  or  four 
hours  imtil  the  bowels  move.  In  diarrhoea  with  acid 
stools,  small  doses  are  gi\-eu  several  times  a  day. 

Rhubarb  is  rarely  administered  in  the  form  of  powder 
on  account  of  its  disagreeable  taste,  which  may,  how- 
ever, be  somewhat  disguised  by  the  addition  of  an  aro- 
matic, especially  the  ollicial  aromatic  powder.  The 
official  pill  of  rhubarb,  containing  gr.  iij.  of  rhubarb 
and  om^  of  soap,  is  usually  preferred  iu  habitual  consti- 
pation, from  one  to  three  pills  being  taken  at  bedtime. 
Some  costive  ]iersons  daily  chew  a  small  piece  of  rhubarb, 
weighing  from  gr.  v.  togr.  .\.,  in  order  to  increase  the  ac- 
tion of  the  bowels. 

Of  the  liquid  preparations,  the  wine,  the  simple  tinct- 
ure, and  the  aromatic  tincture,  iu  appropriate  doses,  are 
suitable  laxatives  for  convalescent,  feeble,  and  aged  pa- 
tients, and  the  s_yrup  and  aromatic  syrup  for  children. 

Aloe. — In  doses  of  gr.  i,i.-v.,  aloes  usually  produces 
■one  or  two  stools  in  from  ten  to  fifteen  hours.  Occasion- 
ally it  acts  in  six  or  eight  hours,  but  more  frequently  its 
action  is  delayed  beyond  sixteen  hours.  The  stools  are 
soft,  bidky,  and  dark.  Sometimes  they  are  attended  b}' 
slight  griping  and  tenesmus.  These  effects  are  more 
marked  after  larger  doses,  which  also  cause  the  stools  to 
become  thinner,  but  do  not  act  much  more  speedily  than 
small  ones.  The  persistent  use  of  aloes  is  .sometimes  fol- 
lowed by  a  feeling  of  weight  and  fulness  in  the  pelvis, 
and,  it  is  said,  by  the  development  of  true  hemorrhoids. 
According  to  Lewiu,  delicate  young  persons  and  the  aged 
are  predisposed  to  such  effects.  The  slowness  of  action, 
and  the  symptoms  of  hyperemia  of  the  rectum,  show  that 
aloes  influences  chiefly  the  descending  colon  and  rectiun. 
According  to  the  researches  of  Rutherfold,  it  increases 
the  secretion  of  bile  and  renders  it  more  watery. 

Aloes  does  not  usually  lose  its  activity  when  habitually 
taken,  tlie  same  dose  producing  the  same  laxative  effect 
for  many  months,  and  sometimes  for  years ;  in  some  cases 
the  dose  may  even  be  gradually  diminished.  For  this 
reason  it  is  one  of  the  most  ajipropriate  laxatives  for  ha- 
bitual constipation. 

Aloes  is  held  to  be  preferable  to  other  laxatives  when 
constipation  is  associated  with  dyspep.sia,  hypochondri- 
asis, and  biliary  derangement,  and,  in  females,  with 
atonic  amenorrha>a.  The  presence  of  piles,  unle.ss  they 
are  inflamed,  does  not  eontraiudicate  the  use  of  laxative 
doses.  But  aloes  should  not  be  employed  when  active 
hyperemia  of  the  large  intestine  exists,  or  when  there  is 
some  ilisease  of  the  uterus  tending  to  hemorrhage.  And 
though  small  do.ses  might  do  no  harm  iu  pregnancy,  it  is 
better  to  resort  to  other  laxatives. 

On  account  of  its  slow  action,  aloes  is  usually  taken 
just  before  or  after  tlie  last  meal,  and,  as  a  rule,  it  acts  on 
the  next  morning  after  breakfast.  If  it  act  sooner,  it 
should  lie  taken  just  before  retiring. 

As  aloes  is  intensely  bitter,  it  is  generally  ordered  in 
the  form  of  pills,  of  which  five  varieties  are  official. 
For  all  iirdiuary  cases  of  constipation  the  pilulo!  aloes, 
contaiujug  each  two  grains  of  aloes  and  soap,  answer 
well,  one  jnll  being  given  daily.  Tbe  pilulm  aloes  et  mas- 
tir/ies,  known  also  as  Lady  Webster's  dinner  pills,  also 
contain  each  gr.  ij.  of  aloes  anda  little  maslic;  the  latter 
has  no  effect.  Thcpilulip  aloes  ctferri  ant  adapted  to  the 
constipation  of  aniemic  jiersons.  Some  autliors  state  that 
the  sulphate  of  iron  in  these  jiills increases  the  activity  of 
the  iiloes.  The  pilula  aloes  et  myriiiir  are  held  to  be  .suit- 
able to  constipation  associuteil  with  atonic  ameiiorrlKca. 

Hesiiia  I'odophijlli. — The  resin  of  podophyllum,  or  po- 


dophyllin,  as  it  is  commonly  called,  iu  doses  of  gr.  ^  to  4-, 
operates  slowly,  moving  the  bowels  in  about  eight  to 
twelve  hours.  Administered  in  the  evening,  it  usuall}' 
produces  a  feculent  evacuation  next  morning  after  break- 
fast. Sometimes  it  causes  griping,  especially  in  delicate 
females.  Like  aloes,  it  retains  its  laxative  action  for  a 
long  time  without  necessitating  an  iucrease  of  the  dose. 
According  to  Rutherford  and  Vignal,  podophyllin  in- 
creases the  secretion  of  bile  without  altering  its  compo- 
sition. 

The  laxative  operation  of  podophyllin  is  somewhat 
uncertain,  a  dose  which  acts  gently  in  some  persons  act- 
iug  either  severely  or  not  at  all  in  some  others. 

On  account  of  thesmalluess  of  its  dose,  the  convenience 
of  its  administration,  its  persistent  action  iu  the  same  dose, 
and  its  cholagogue  power,  podophyllin  is  ntuch  used  iu 
various  forms  of  habitual  constipation.  It  is  held  to  be 
especially  adapted  to  cases  of  atony  or  torpor  of  the  mus- 
cular layer  of  the  bowel,  and  to  constipation  associated 
with  an  insufficient  secretion  of  bile.  Harley  found  it 
verj'  useful  iu  cases  of  feeble  li\er,  when  the  insutlicient 
secretion  of  bile  resulted  from  want  of  nervous  power, 

Podophyllin  is  generally  administered  in  the  form  of 
pill.  To  prevent  gripiug,  a  small  quantity  of  extract  of 
belladonna  or  extract  of  hyoscyamus  is  incorporated  with 
it,  and,  when  required,  some  extract  of  mix  vomica. 
Podo|)hyllin  is  sometimes  dissolved  in  alcohol  and  taken 
in  sweeteued  water. 

The  active  principle  of  podoph3'llum,  called  podoph.yl- 
lotoxin,  has  been  given  to  adults  iu  doses  of  gr.  ^-j-, 
usually  dissolved  in  alcohol  and  taken  iu  S3'rup  or  sweet- 
ened water.  Its  action  is  said  to  be  more  certain  and 
regular  than  that  of  podophyllin.  To  children  it  has 
been  given  iu  doses  of  gr.  ^-ys,  according  to  their  age. 

tye.iinii. — Seuna  is  rarely  given  alone  as  a  laxative,  but 
frequently  in  combination  with  less  active  purgatives,  as 
iu  the  olhcial  Confectio  Senme  and  the  Piiliis  Glyei/rrhizes 
Compositus.  Having  little  or  no  unpleasant  taste  and 
acting  very  gently,  the  confection  of  senna  is  often  used 
to  unload  the  bowels  iu  pregnancy,  convalescence,  and 
hemorrhoidal  affections.  The  dose  is  one  or  two 
drachms,  which  may  be  conveniently  taken  at  bedtime. 
The  compound  powder  of  liquorice  is  adapted  to  the 
same  cases,  and  is  sometimes  used  iu  lialiitual  constipa- 
tion. It  is  given  in  doses  of  half  adracluu  to  onedraclim 
in  a  small  quantity  of  water,  preferably  at  bedtime. 

Colocynthis. — The  extract  and  compound  extract  of 
colocynth  are  sometimes  emjiloyed  as  laxatives  iu  habit- 
ual constipation,  the  former  in  doses  of  gr.  ss.-i.,  the  lat- 
ter in  doses  of  gr.  i.-v.  Generally  they  are  combined  with 
other  laxatives,  and  with  extract  of  hyoscyamus  or  ex- 
tract of  belladonna,  to  prevent  griping,  as  in  tbe  follow- 
ing pills;  R  Extr.  colocyuth.  comp.,  gr.  iv.  ;  jiulv. 
ipecac,  gr.  ij.  ;  podophyllin,  extr.  bellad.,  aa  gr.  i.  M. 
ft.  pil.  No.  iv.     Sig. :  One  pill  at  bedtime. 

Cuscara  Siiffnida. — This  remedy  has  come  into  general 
use  as  a  laxative  in  habitual  constipation.  Its  prolonged 
employment  in  approjiriate  doses  is  frequently  followed 
by  a  return  of  the  normal  activity  of  the  large  intestine. 
Usually  the  fluid  extract  is  given  in  doses  of  ni  x.-xxx. 
several  times  daily.  R  Extr.  rhamni  purshiana^  fliiidi, 
Syrupi  aurautii.  Aqua-  destillatie,  aa  J  ss.  M.  Sig. : 
One-half  to  one  teaspoonful  three  times  daily  before  eat- 
ing. The  dose  fouud  to  be  effective  should  be  gradually 
lessened.  In  many  cases  it  may  be  entirely  discontinued 
after  a  few  weeks  or  mouths. 

Ffitngiilii. — In  doses  of  til  xv.-xxx.  the  fluid  extract  of 
frangula  is  said  to  be  a  mild  but  uncertain  laxative.  As 
it  does  not  quickly  lose  its  activity,  it  has  been  recom- 
mended for  habitual  constipation.  Samuel  Nickles. 

LEAD. — I.  Gener.\l  Medicinal  Pkoperties  of  Com- 
pounds OF  Lead. — Absorbed  into  the  system,  lead  exerts 
a  peculiar  influence,  developing  a  unique  series  of  symp- 
toms. The  influence  is  wholly  toward  deterioration  of 
tissue  and  perversion  of  function,  and  has  no  apjilieation 
in  medicine.  Locally,  the  effects  differ  among  tlie  com- 
pounds mainly  according  to  solubility.     The  insoluble 
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compounds  are  soothing  and  absorbent,  like  the  insoluble 
salts  of  bismuth,  wliile  the  soluble  are  decidedly  astrin- 
gent, but  yet,  in  pro])ortion  to  the  astringency,  are  far 
less  irritant  than  most  other  astringent  metallie  salts. 
The  therapeutics  of  lead  salts  consist  in  the  application 
of  the  insoluble  compound  (carbonate)  as  an  absorbent 
and  healing  dusting  powder,  and  the  employment  of  the 
soluble  salts  as  metallic  astringents  in  catarrhs,  or,  in 
weak  solution,  as  cooling  lotions  in  inflammation  or  irri- 
tation of  the  skin.  In  these  applications  the  following 
points  need  attention:  1.  The  carbonate  should  not  be 
applied  too  extensively  over  a  raw  surface,  else,  through 
chemical  convei'sion,  enough  lead  may  be  absorbed  to 
produce  distinct  constitutional  lead  poisoning.  2.  No 
lead  compoiuids  should  be  applied  to  the  eye,  for,  though 
excellent  for  simple  irritation  or  catarrh  of  the  conjunc- 
tiva, yet  there  is  the  peculiar  danger  that  if  a  loss  of  tlie 
epithelium  of  the  cornea  occur,  whether  by  ulceration  or 
by  traumatic  abrasion,  application  of  a  lead  solution  will 
produce  au  instant,  iudeliblc,  opaque,  white  streak  over 
the  area  of  exposed  underlying  corneal  tissue.  3.  Lead 
salts  should  not  be  given  internally  for  longer  than  a  very 
few  days,  lest  constitutional  lead  poisoning  result. 

II.  The  Compounds  of  Lead  Used  in  Medicine. — 
These  are  the  iiwnojide,  carhvunte,  wdide,  acetate,  basic- 
acetate,  nitrate,  and  olio-jMlniitate  (lend  plaster). 

Lead  Monoxide :  PbO.  Lead  monoxide  is  the  com- 
pound so  well  known  as  Utharcje.  It  is  official  in  the 
United  States  Pharniacopieia  as  Plumbi  Oxidum,  Lead 
Oxide.  It  is  in  the  form  of  a  heavy  yellowish  powder 
or  minute  scales,  insoluble  in  water  or  alcohcil  aud  with- 
out smell  or  taste.  It  is  not  used  medicinally  under  its 
own  form,  but  is  official  as  being  the  source,  in  pharmacy, 
of  the  solution  of  the  lead  subacetate  and  of  lead  plaster. 

Lead  Cavhanate:  (PbC03)2Pb(HO)=.  This  salt,  the 
common  wJdte  lead  of  the  paint  shops,  is  official  in  the 
United  States  Pharmacopoeia  as  Pliimhi  Carbonas,  Lead 
Carbonate.  It  is  in  the  form  of  a  heavy  white  powder  or 
pulverulent  mass,  and,  like  the  oxide,  is  insoluble  in  water 
or  alcohol  and  is  without  odor  or  taste.  As  its  formula 
shows,  it  is  a  mixture  of  the  normal  carbonate  and  the 
hydroxide.  White  lead  is  used  as  a  dusting  powder,  as 
already  set  forth,  or  it  may  be  applied  mixed  to  the  con- 
sistence of  paint  with  linseed  oil,  or  it  maj'  be  used  in 
ointment,  in  the  sliajie  of  the  official  Unguenttim  Plutntn 
Carbonatis,  Ointment  of  Lead  Carbonate,  a  mixture  of  ten 
per  cent,  of  white  lead  with  benzoinated  lard.  White 
lead,  being  so  largely  used  in  the  arts,  is  a  fruitful 
source  of  lead-poisoning. 

I^iid  Lodide :  Pbl^.  This  compound  is  official  in  the 
United  States  Pharmacopeia  as  Plumbi  lodidtim.  Lead 
lodide.  It  is  in  the  form  of  a  heavy  yellow  powder, 
slightly  soluble  in  cold  water  and  in  alcohol,  but  more 
readily  soluble  in  boiling  water  (1  to  200.)  The  claiiu  of 
lead  iodide  to  medicinal  recognition  is  based  upon  the  the- 
ory that  the  salt  will  yield  the  peculiar  elTects  of  an  iodide 
along  with  those  of  lead.  But  in  practice  the  medicine 
seems  to  amount  to  little  else  than  a  very  slightly  soluble 
lead  salt,  and  is  little  used.  It  has  been  given  internally  in 
doses  of  from  0.03  to  0.20  gm.  (gr.  ss.-iij.).  For  exter- 
nal application  there  is  an  official  Vnguentum  Plumbi 
lodidi.  Ointment  of  Lead  lodide,  consisting  of  ten  parts 
of  the  lead  salt  to  ninety  of  benzoinated  lard. 

Lead  Acetate :  Ph(C\H,0,).,3'E.,0.  Normal  lead  acetate, 
the  salt  well  know  n  as  sugar  of  lead,  is  official  in  the 
United  States  Pharmacopceia  as  Plumbi  Acetax,  Lead 
Acetate.  The  salt  occurs  in  colorless,  bright  prismatic 
crystals  or  scales,  of  a  faint  vinegar-like  odor  and  a  charac- 
teristic taste  at  first  sweetish  and  astringent,  and  afterward 
metallic.  It  dissolves  freely  in  water  and  fairly  in  alcohol 
(1  to  21).  It  effloresces  and  absorbs  carbon  dioxide  from 
the  air  on  exposure.  The  solutions  comiuonly  show  a 
slight  turbidity,  which,  however,  is  easily  removed  by 
the  addition  of  a  few  drops  of  acetic  acid.  Commercial 
sugar  of  lead  is  apt  to  be  contaminated  with  lead  sul- 
phate or  carbonate,  an  impurity  which  maybe  suspected 
if  a  .sample  fail  to  dissolve  wholly  in  water.  The  salt  is 
decomposed  by  the  alkalies,  by  acids,  by  soluble  sul- 


phates, chlorides,  citrates,  and  tartrates,  and  by  lime 
water. 

Lead  acetate  is  one  of  the  mo.st  powerful  of  the  lead 
salts.  In  rather  weak  solution  it  evinces  the  combined 
astringency  and  soothing  influence  characteristic  of  solu- 
ble lead  compounds,  but  in  strong  solution  is  distinctly 
irritant,  so  that  the  salt  is  a  possible  severe  irritant  poi- 
son. Lead  acetate  may  be  used  externall.v  in  solution  as 
an  astringent  wash,  with  the  caution  already-  given  about 
application  to  the  eye.  The  strength  of  lead  lotions 
commonly  ranges  from  the  one-half  of  one  to  one  or  two 
percent.  Internally  the  salt  is  a  good  deal  given  as  an 
astringent  in  diarrha^as,  aud  has  also  au  ancient  reputa- 
tion of  being  of  avail  fin-  the  arrest  of  hemorrhage  in 
(juarters  inaccessible  to  local  measures.  Tliis  alleged 
luemostatic  potency  is  held  in  high  esteem  by  some,  but 
by  others  is  considered  wholly  imaginary.  I5_y  the  very 
conditions  of  the  case  this  virtue  is  one  impossible  to  es- 
tablish or  disprove  by  methods  of  precision. 

Lead  acetate  is  administered  in  doses  of  from  0.06  to 
0.20  gm.  (gr.  i.-iij.)  every  two  hours  or  so,  and,  when 
given  in  diarrhu'a,  is  probably  more  often  than  not 
combined  with  an  opiate. 

Basic  Lmd  Acetate:  Pb(C,H302)<,.2PbO.  When  lead 
monoxide  (litharge)  is  boiled  in  a  solution  of  lead  acetate 
it  dissolves  with  the  formation  of  certain  basic  acetates, 
the  composition  of  tiie  resulting  basic  salt  depending 
on  the  proportion  of  litharge  to  sugar  of  lead  in  the  mak- 
ing. The  United  States  Pharmacopceia  avails  itself  of 
this  reaction,  and  by  taking  the  ingredients  in  the  pro- 
l)ortion  of  ten  of  litharge  to  seventeen  of  acetate,  obtains 
a  solution  of  basic  acetates  of  which  the  principal  one  is 
the  triplumbic  acetate  of  the  formula  given  above.  This 
solution  is  proportioned  so  as  to  be  about  tw-enty-five 
per  cent,  strength  of  Siilts,  and  is  officially  entitled  Liquor 
Plumbi  Subacetatis,  Solution  of  Lead  Subacetate.  called 
also  Goulard's  Extract.  It  is  a  clear,  colorless  liquid,  of 
a  sweetish,  astringent  taste,  and  an  alkaline  reaction.  It 
is  easily  distinguishable  froiu  a  .solution  of  the  normal 
acetate  (sugar  of  lead)  by  the  fact  that  it  produces  a 
dense,  white  precipitate  with  a  solution  of  acacia.  Solu- 
tion of  subacetate  of  lead  is  exceedinglj-  easy  of  decom- 
position; even  the  carbon  dioxide  of  the  atmosphere  will 
attack  it  and  render  it  milk}-  by  the  formation  of  the  in- 
soluble carbonate  of  lead.  It  must  therefore  be  kept  in 
well-stoppered  bottles.  It  is  decomposed  also  by  so 
many  other  substances,  organic  and  inorganic,  that  the 
practical  rule  is  a  good  one,  viz.,  to  combine  this  solution, 
in  extemporaueous  prescribing,  only  with  opiates.  The 
following  preparations  of  the  United  States  Pharmacopceia 
are  made  from  this  solution : 

Ceraium  Plumbi  Subacetatis,  Cerate  of  Lead  Subace- 
tate; Goulard's  Cerate.  This  cerate  consists  of  twenty 
per  cent,  of  the  above  solution  mixed  with  camphor  ce- 
rate, and  is  specially  directed  to  be  freshly  prepared  when 
wanteil  for  use.  This  is  because  the  preparation  rapidly 
decomposes  on  keeping,  tinning  j-ellow  and  becoming 
rancid. 

Liquor  Plumbi  Subacetatis  Dilutvs,  Dilute  Solution  of 
Lead  Subacetate;  Lead  Water.  This  solutionis  simply 
three  parts  of  the  foregoing  diluted  with  ninety-seven  of 
distilled  water,  previously  boiled  and  cooled  to  deprive  it 
of  free  carbonic  acid.  Lead  water  is  of  the  average 
strength  wanted  for  actual  application  of  a  subacetate 
of  lead  solution,  and  may  therefore  be  prescribed  for  use 
without  dilution. 

These  two  preparations,  derived  from  the  parent  solu- 
tion of  the  subacetate.  are  much  used  as  gently  astrin- 
gent, and  at  the  same  time  soothing  applications  to 
sores,  excoriations,  or  inflatued  conditions  of  skin.  Lead 
water  is  frequently  combined  with  laudanum  for  the  al- 
laying of  superticial  pains,  such  as  the  pain  of  erysipelas, 
of  a  .scald,  or  of  a  sprain. 

Lead  JXitrate:  PlnNOs)^.  The  salt  is  official  in  the 
United  States  Pharmacopa'ia  as  Plumbi  jS'itras,  Lead 
Nitrate.  It  occin-s  in  octahedral  crystals,  either  colorless 
and  transparent  or  white  aud  opatjue,  according  to  the 
method  of  preparation.     The  crystals  are  permanent  in 
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the  air,  without  odor  but  with  tlie  usual  sweetisli,  astring- 
ent and  metallic  taste  of  the  soluble  lead  salts.  The  salt 
dissolves  in  two  parts  of  cold  water  and  more  freely  iu 
boiling  water.  It  is  almost  insoluble  in  alcohol.  Lead 
nitrate  acts  lilie  the  acetates,  and  is  used  oul)'  for  external 
applications.  A  peculiar  property  of  the  salt  is  that  it 
decomposes  sulphuretted  compounds,  aud  thus  proves 
deodorant  to  parts  generating  foul  secretions,  such  as 
nasal  surfaces  in  oz;fna.  Ledoyen's  tliKiiifccthin  fluid  is  a 
twelve  and  a  half  per  cent,  aqueous  solution  of  lead  ni- 
trate. Lotions  of  the  nitrate  average  two  per  cent,  in 
strength. 

Lead  Plaster  {Diaehyloih  Plaster).  Under  the  title 
Emplustnim  Pliimhi,  Lead  Plaster  (Diachylon  Plaster), 
the  United  States  Pharmacopffiia  recognizes  the  product 
resulting  from  boiling  together  in  a  sufficiency  of  water 
thirty-two  parts  of  lead  oxide  aud  sixty  parts  of  olive  oil. 
Such  product,  an  oleo-palmitate  of  lead,  is  a  fairh^  hard 
solid,  of  a  yellowish-white  color,  pliable  and  tenacious,  but 
not  greasy.  Upon  keeping  it  turns  brown  on  the  surface. 
Lead  plaster  exerts  but  feebl}'  the  peculiar  ellVcts  of  lead 
compounds,  though  a  case  of  lead  colic  has  been  recorded 
as  resulting  from  long-continued  application  of  the  plas- 
ter as  a  dressing  to  an  ulcerated  surface.  The  main  use 
of  lead  plaster  is  as  a  basis,  non-specific,  for  medicated 
plasters.  Edward  Curtis. 

LEAD  PALSY.— Muscular  paralysis  resulting  from  the 
toxic  effect  of  lead  is  seen  most  frequently  among  those 
whose  occupation  requires  frequent  or  continuous  con- 
tact with  lead.  Thus,  it  is  commonly  fouud  in  those 
employed  in  lead-works,  and  among  painters,  typesettei's, 
file-makers,  plumbers,  glass  grinders,  and  those  who  glaze 
pottery  with  lead,  and  also  in  other  industries.  The  ac- 
cidental causes  are  numerous,  such  as  the  contamination 
of  drinking-water  by  leaden  pii^es,  the  cooking  of  food  in 
vessels  containing  lead,  the  use  of  various  cosmetics, 
hair  dyes,  etc.  It  has  also  been  traced  to  snuff  which 
was  found  to  contain  lead.  As  a  rule,  the  lead  enters  the 
system  by  way  of  the  alimentary  canal,  as  a  result  of  un- 
cleanliness,  and  through  the  pollution  of  food  by  hands 
that  have  been  in  contact  with  lead.  It  may  also  enter 
the  system  thrcmgh  inhalation,  and  by  absorption  from 
the  skin.  As  ui  other  forms  of  toxtemia,  individual  sus- 
ceptibility to  the  effect  of  lead  has  much  to  do  with  t!ie 
development  of  lead  pals_y.  Females  suffer  oftener  than 
males,  and  peoide  iu  general  ill-health  and  those  addicted 
to  alcoholics  seem  more  predisposed  to  its  toxic  action. 
Only  a  certain  proportion  of  individuals  whose  occupation 
requires  the  freqtient  handling  of  lead  are  thus  poisoned, 
while  many  similarly  eniplo_yed  are  never  affected,  al- 
though no  special  precautions  are  taken.  After  lead 
poisoning  lias  existed  for  some  time,  and  not  necessarily 
manifesting  any  conspicuous  symptoms,  a  peculiar  form 
of  multiple  neuritis  ensues.  This  is  characterized  by 
paralysis  of  several  of  the  muscles  of  the  upper  extremi- 
ties, occurring  first  aud  most  pronounced  in  the  distribu- 
tion of  the  musculospiral  nerve,  affectiug  the  extensors 
of  the  hands  and  fingers,  but  rarely  involving  the  sensory 
fibres. 

Asarule,  other  symptoms  of  lead  poisoning — especially 
lead  colic,  acute  constipation,  aud  at  times  articidar  and 
muscular  pains,  or  some  of  the  manifestations  of  en- 
cephalic saturnism — precede  the  paralysis.  It  is  rarely 
acute  as  a  sequel  of  an  attack  of  colic,  but  generally  de- 
velops itself  in  the  course  of  several  weeks. 

The  ])aralysis  may  be  the  first  and  only  recognizable 
symptom.  These  patients  are  frequently  fo\m6  anaemic, 
with  a  blue  line  on  the  gums  close  to  the  teeth,  due  to 
the  deposit  of  lead,  and  signs  of  arterio-sclerosis  or  chronic 
nephritis  may  also  be  iiresent.  Almost  always  the  com- 
mon extensors  of  the  fingers  are  first  affected,  especiall}' 
the  extensors  of  the  third  aud  fourth  fingers ;  then  the 
extensors  of  the  wrist  and  little  fingers  follow;  later,  the 
extensors  of  the  wrist,  and  ultimately  the  long  thumb 
muscles.  The  extensors  of  the  hand  and  fingers  are  in 
most  cases  exclusively  involved.  These  different  uuiscles 
are  alfectcd  in  varying  degrees.     The  hands  aud  fingers 


are  held  in  the  position  of  flexion,  and  drop  as  soon  as 
they  are  placed  in  extension.  On  account  of  the  lack  of 
opposing  force,  the  flexors  are  weakened  iu  their  action, 
but  when  support  is  given  to  the  hand  Ijy  passive  exten- 
sion they  act  normally.  The  paralysis  of  the  extensor 
muscles  of  the  wrist  causes  "  wrist-drop,"  which  produces 
the  characteristic  attitude  of  the  hands  commoulj'  seen  in 
these  cases.  In  some  instances  the  paralysis  is  not  con- 
fined to  the  distribution  of  the  musculospiral  nerve,  but 
all  of  the  intrinsic  muscles  of  the  hand  which  are  sup- 
plied liy  the  idnar  and  median  nerves  may  also  be  in- 
volved. In  the  majority  of  cases,  the  triceps  and  supi- 
nators remain  intact.  It  is  only  in  the  most  severe  forms 
that  the  latter  muscles  are  involved.  This  condition  is 
usually  found  associated  with  paralysis  iu  the  distribu- 
tion of  other  branches  of  the  brachial  plexus  aud  with  pro- 
nounced symptoms  of  saturnism.  Although  lead  has  a 
strong  predilection  for  the  muscles  already  mentioned, 
these  may  escape.  Lead  palsy  usually  affects  both  up- 
per extremities  simultaneously,  but  it  is  not  at  all  un- 
common for  it  to  attack  only  one  arm.  The  right  upper 
extremity  is  generally  more  paralyzed  than  the  left  iu 
right-handed  persons,  and  vice  versa.  It  is  quite  un- 
common, however,  for  both  sides  to  be  equally  affected. 
Atypical  cases  occur  iu  which  the  supinators,  biceps, 
brachialis  anticus,  and  deltoid  are  the  principal  muscles 
affected  {upper  arm  type  of  Remak).  To  this  group 
is  generally  superadded  paraly.sis  of  the  su|u-a-  and  in- 
fraspinati.  This  form  of  paralysis  is  usually  bilateral, 
aud  occurs  in  the  most  inveterate  types  of  lead  poisduing. 
When  this  group  of  muscles  is  affected,  the  patient  is 
unable  to  lift  his  arm,  and  it  hangs  powerless  by  his  side. 
Sometimes  the  deltoid  is  the  only  muscle  involved. 

The  ijaralysis  is  alwaj-s  of  a  degenerative  form,  and  is 
most  frequently  attended  or  followed  by  atrophy  and 
loss  of  faradic  irrital)ility  and  the  reaction  of  degener- 
ation in  the  affected  nui.scles,  as  a  result  of  degeneration 
of  the  nerve  fibres.  Fibrillary  tremor  is  usually  present. 
As  a  ride,  there  is  no  disturbance  of  sensibility.  In  the 
more  chronic  cases  there  may  be  a  slight  swelling  over 
the  extensors  of  the  wrist  joint.  This  is  due  to  the  long- 
continued  flexion  of  the  carjuis  producing  displacement 
backward  of  the  bones  and  distention  of  the  synovial 
sheaths.  The  lower  extremities  are  very  rarely  af- 
fected. When  this  does  take  ]daee,  the  muscles  involved 
are  the  long  extensors  of  the  toes  and  the  peronei  mus- 
cles. The  tibialis  anticus  usually  escapes.  In  fatal 
cases,  the  paralj'sis  invades  the  muscles  of  respiration, 
i.e..  the  intercostals.  the  diaphragm,  and  the  muscles  of 
the  larynx.  In  some  chronic  cases  the  symptoms  may 
closely  resemble  those  of  bulbar  paralysis. 

Primary  atrophy  (the  atrophy  jireceding  the  motor 
paralysis)  may  occur  in  the  intrinsic  muscles  of  the 
hands.  It  sometimes  becomes  permanent  ami  progres- 
.sive,  just  as  in  other  forms  of'  progressive  atrophy  of 
spinal  origin.  The  lesion  producing  lead  palsy  usually 
affects  the  peripheral  motor  neurons.  In  chronic  eases 
the  peripheral  nerves  are  the  seat  of  well-marked  inter- 
stitial nein'itis.  Changes  have  also  been  found  in  the 
cells  of  the  anterior  horns  of  gray  matter  of  the  spinal 
cord,  and  also  in  the  anterior  nerve  roots. 

Diagnosis. — In  the  majority  of  cases  a  correct  diag- 
nosis of  lead  pals3'  is  based  on  the  following  conditions: 
its  etiology ;  the  peculiarity  of  onset  and  its  association  i 
with  other  signs  of  lead  poisoning;  the  characteristic  de-  j 
generative  type  of  the  parah'sis  aud  its  limitation  to  cer-  ; 
tain  groups  of  muscles  in  the  distriliution  of  the  nuiscu- 
lospiral  nerve,  with  the  escape  of  other  muscles  supplied 
by  the  same  nerve;  and  its  frequent  bilateral  character. 

PuOGNOsis. — If  there  are  no  serious  comijlications  thr 
prognosis  as  to  life  is  favorable.     When  the  paralysis  is 
not  extensive  and  is  of  recent  occurrence,  recovery  usu-  i 
ally  takes  place,  under  projier  conditions.     The  presence  j 
of  the  reaction  of  degeneration  does  not  militate  against , 
recovery.     The  voluntarv  power  may  return  liefore  fa-  I 
radio  irritability.      Recovery  occurs,  as  a  nde,  when  the  ' 
source  and  continuance  of  the  lead   absorjition  is  elimi- 
nated.    On  the  other  hand,  the  course  of  primary  atro- 
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phy  is  extremely  chronic,  and  it  has  little  tendency  to 
recover. 

Treiitment. — The  treatment  should  consist  in  removal 
from  the  source  of  contamination  by  lead  and  its  elimina- 
tion from  the  system  by  the  administration  of  small  doses 
of  iodide  of  potassium  three  times  a  day,  and  an  occasional 
cathartic  dose  of  sulphate  of  magnesia.  The  joints  and 
paralyzed  muscles  should  be  supported  by  suitable  pros- 
thetic apparatus.  The  daily  application  of  the  galvanic 
current  and  gentle  massage  will  hasten  the  restoration  of 
normal  function.  General  tonic  treatment  is  usually  in- 
dicated. ^yilhlllll  M.  Leszynsky. 

LEAD  POISONING,  ACUTE  AND  CHRONIC— Acute 

Poisoning. — Cases  of  acute  lead  poisoning  are  compara- 
tivel.y  rare  and  are  ordinarily  of  accidental  origin.  The 
form"  of  lead  swallowed  is  usuall.v  the  acetate,  sometimes 
the  basic  acetate  in  the  form  of  Goulard's  extract.  It 
may  be  the  ordinary  white  lead  or  other  lead  stilts,  and 
cases  have  not  infrequently  been  rejiorted  of  poisoning 
bj'  the  yellow  lead  chromate  used  in  coloring  candy. 
There  isno  danger  of  acute  lead  poisoning  by  lead  salts 
prescribed  medicinally,  since  the  toxic  dose  is  so  much 
larger  than  the  medicinal  dose.  From  3  iv.  to  3  viij.  (1.5. .5 
to  31  gm.)  is,  for  example,  the  poisonous  dose  of  lead 
acetate. 

Syinptomit. — It  is  a  curious  fact  that  acute  lead  jioison- 
ing  presents,  within  the  i)eriod  of  a  few  hours,  almost 
the  entire  series  of  symptoms  caused,  in  much  slower 
stages,  by  chronic  poisoning.  Within  a  few  minutes 
after  swallowing  a  large  portion  of  any  of  the  soluble 
lead  salts  the  patient  perceives  a  sweetish,  followed  by  a 
metallic,  taste.  This  is  quickly  succeeded  by  a  burning 
sensation  in  the  throat  and  stomach  and  by  nausea  ami 
vomiting.  Severe  colicky  pains  in  the  bowels  follow, 
with  a  retracted  rather  than  distended  abdomen.  There 
are  great  thirst  and  marked  general  distress  and  prostra- 
tion, with  slow  jmlse  and  cold  extremities.  The  bowels 
are  constipated  and  the  urine  is  scanty.  Sometimes 
there  are  cramps  in  the  extremities,  and  it  is  said  that 
even  paralysis  has  resulted  from  acute  poisoning.  Fatal 
cases  usually  terminate  in  convulsions  and  coma,  within 
two  or  three  daj-s.  Recovery  is.  however,  the  rule,  even 
after  the  ingestion  of  sucli  a  large  quantity  as  one  ounce 
and  over  of  lead  acetate. 

Piist-iiiortem  Appeaninces. — These  are  not  specially 
characteristic,  being  usually  those  of  an  acute  gastro-eu- 
teritis  or  entero-colitis  with  particularly  contracted  small 
Intestines. 

Treatment. — If  the  patient  is  seen  early  the  stomach 
should  be  emptied  with  the  stomach  tube  or  pump.  In 
the  absence  of  such  appliances  nature's  efforts  at  evacu- 
ating the  .stomach  should  be  aided  by  the  hypodermic  use 
of  apomorpliine  or  the  internal  administration  of  sulphate 
of  zinc.  'The  latter  is  supposed  also  to  be  of  value  by 
contributing  to  the  formation  of  an  insoluble  lead  sul- 
phate in  the  stomach,  ilagnesium  sulphate  and  sodium 
sulphate  are  also  employed  for  their  combined  chemical 
and  catliartic  action.  After  these  come  emollient  drinks 
and  the  use  of  opiates  to  relieve  pain. 

Chuonic  Poisoning. — The  introduction  of  small  quan- 
tities of  lead  into  the  body,  during  a  considerable  period 
of  time,  brings  about  a  peculiar  disease  known  as  lead 
poisoning  or  plumbism,  accompanied  by  a  varied  train 
of  symptoms,  some  of  which  are  of  brief  and  others  of 
quite  long  duration.  The  methods  of  exposure  to  lead 
poisoning  fall  under  two  heads — first,  those  which  may 
be  called  accidental,  and  to  which  every  one  may  be  ex- 
posed; and  second!}',  those  which  are  incident  to  certain 
occupaticms.  Under  the  first  head  comes  the  accidental 
introduction  of  some  of  the  lead  salts  into  food,  as  by  the 
use  of  cooking  utensils  lined  with  an  enamel  containing 
lead;  the  use  of  canned  goods,  especially  acid  fruits, 
long  canned,  which  may  absorb  lead  from  the  solder;  the 
drinking  of  beer  which  has  stood  for  many  hours  in  a 
lead  pipe;  the  use  of  flour  ground  with  stones  the  holes 
of  which  have  been  filled  with  lead,  etc.  The  employ- 
ment of  lead  pipes  for  the  conduction  of  drinking-water 


has  undoubtedly  often  caused  lead  poisoning.  This  is 
particularly  true  if  the  water  is  rain  or  snow  water,  con- 
taining no'niineral  ingredients.  Lead-lined  tanks  for  the 
holding  of  such  water  are  absolutely  to  be  interdicted. 
Hard  waters,  which  contain  lime  and  magnesium  sul- 
jjhates  and  carbonates,  cause  the  deposit  of  a  compara- 
tively insoluble  lead  sulphate  or  carbonate  within  the 
l)ipe,  thus  protecting  the  water  from  contamination. 
Even  then  it  is  always  wise,  before  drinking  water  from 
lead  pipes,  first  to  let  that  which  may  have  stood  in  the 
pipes  run  to  waste. 

Lead  suction  pipes  in  wells  are  very  dangerous.  The 
best  metal  for  this  purpose  is  block  tin. 

By  far  the  greater  number  of  cases  of  lead  poisoning, 
however,  are  those  which  are  due  to  the  inevitable  ex- 
posure incident  to  certain  occupations.  'Workers  in  lead 
mines  and  workers  in  lead  alloys,  as  plumbers,  lead-pipe 
makers,  type-founders,  and  even  tjpesetters.  furnish 
frequent  instances  of  poisoning.  The  .same  is  true  of 
those  engaged  in  the  making  or  handling  of  lead  pig- 
ments. 

Still  more  frecjuent  are  the  cases  occurring  among  those 
employed  in  the  manufacture  of  while  lead  (lead  carbo- 
nate), and  in  the  honest  old  days,  when  they  actually 
handled  white  leail  extensively,  the  ])ainters  gave  their 
name  (colica  pictoa inn)  to  one  of  the  prominent  symptoms 
of  lead  poisoning.  A  comparatively  recent  industry, 
which  contributes  a  very  heavy  contingent  to  the  cases 
of  lead  poisoning  in  this  country,  is  the  smelting  and  re- 
fining of  the  silver-bearing  lead  carbonate  ores  of  this 
country  and  of  llexico.  'These  smelters,  scattered  over 
the  land  from  the  crest  of  the  Rocky  Mountains  (Lead- 
ville)  to  the  Atlantic  Ocean  (Perth  Amboy),  employ  many 
thousands  of  men  among  whom  occur  many  hundreds 
of  cases  of  lead  jioisoning  annually.  The  considerable 
number  of  deaths  and  the  much  larger  number  of  perma- 
nently disabled  men  for  which  this  industry  is  respon- 
.sible,  and  which,  under  junper  precautions,  might  be 
avoided,  is  a  matter  that  ought  to  be  taken  cognizance  of 
b}'  state  and  local  health  boards,  wherever  such  smelting 
works  exist. 

MetJtod  of  Tidrodui-tion  of  the  Poison. — Practically  the 
only  method  by  which  lead  is  introduced  into  the  system, 
among  lead  workers,  is  by  means  of  lead-laden  dust,  this 
dust  entering  the  nose  and  mouth  and  being  conveyed 
to  the  stomach.  There  is  no  such  volatilization  of  lead 
as  would  permit  of  its  introduction  in  gaseous  form, 
through  the  respiratory  system,  although  the  so-called 
smoke  from  blast-furnaces  or  retorts  or  the  steam  from 
kettles  carries  lead  dust,  just  as  ordinary  smoke  carries 
soot.  The  moustache,  the  fingers,  and  Die  clothing  of  the 
workman  are  loaded  with  this  very  fine  dust,  and  this  is 
not  only  swallowed  when  he  opens  his  dinner  bucket  and 
eats  with  unwashed  hands  in  the  workroom,  but  it  coats 
his  upper  mucous  membranes  all  the  time,  is  carried  home 
in  and  disseminated  from  his  clothing,  and  is  present  with 
him  constantly. 

Siy/«/)tom«. —These  may  be  divided  as  follows ;  1.  Lead 
cachexia,  which  often  precedes  more  violent  manifesta- 
tions and  generally  persists  through  the  entire  history  of 
the  disease.  2.  Lead  colic.  3.  Lead  encephalopathy. 
4.  Lead  paralj'sis. 

Lead  Caehe.iia. — After  a  variable  period  of  exposure, 
sometimes  extending  over  but  two  or  three  weeks,  but 
oftener  over  from  three  to  twelve  months  or  even  longer, 
the  patient  shows  signs  of  failing  health.  He  complains 
of  a  loss  of  appetite,  of  a  sweetish  taste  in  the  mouth, 
sometimes  of  vomiting,  especially  after  breakfast,  al- 
ways of  constipation,  of  a  general  sense  of  lassitude, 
often  of  pains  simulating  rheumatism,  either  about  the 
joints  or  in  the  muscles,  perhaps  of  frequent  cramps  in 
the  calves  of  the  legs  or  in  other  muscles,  very  likely  of 
vague  abdominal  pains.  On  examination  he  will  be 
found  to  be  somewhat  emaciated,  sallow,  with  a  foul, 
coated  tongue  and  very  bad  breath,  the  tongue  not  sel- 
dom betraying  a  tremor  on  being  protruded.  If  to  these 
signs  and  symptoms  is  added  the  characteristic  blue  line 
on  the  gurn,  the  diagnosis  is  fairly  assured.     This  blue 
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line,  about  3  mm.  wide  at  tlic  juiictiou  of  the  gum  with 
tlie  teeth,  occure  iu  a  larn'c  proportion  of  cases  of  chronic 
lead  poisoning.  It  is  ot'icu  hard  to  distinguish  from  the 
discoloration  "due  to  an  accumulation  of  tartar  on  the 
teeth  of  peo])le  who  give  their  teetli  no  care.  Nor  must 
the  absence  of  the  blue  gum  line  be  considered  conclu- 
sive evidence  against  lead  poisoning. 

The  symptoms  aliove  enumerated  being  present,  it  is 
essential  tliat  tin-  patirnt  lie  removed  from  tlie  danger  of 
further  poisoning.  Tliis  can  sometimes  be  done,  in  a 
smelting  or  manufacturing  plant,  without  throwing  the 
man  out  of  work,  by  giving  him  some  different  emplo_y- 
meut.  out  of  reach  of  lead  dust  or  smoke,  and  if  possible 
out  of  doors.  Moderate  piirgation  and  warm  baths;  if 
possible  sunshine  and  good  food;  a  little  later,  wlien  the 
stomach  is  in  better  shape,  bitter  tonics  with  iron;  and 
then  the  exhibition  of  iodide  of  potassium  for  a  lime, 
may  bring  the  patient  out  of  his  cachectic  condition 
without  Ills  developing  the  more  violent  symptoms  pres- 
ently to  be  described.  Tlie  only  safe  course  for  a  person 
who  has  shown  well-marked  sym]itoms  of  lead  poisoning 
is  to  abandon  the  occupation  which  has  induced  the  mal- 
ady, but  it  is  often  impossible  to  bring  this  about. 

2.  Lead  Colic. — Quite  freciucntlv  per.sous  who  are  at- 
tacked with  lead  colic  have  previously  observed  none 
of  the  symptoms  above  described,  either  because  of  the 
general  stu|>idity  of  the  individual  or  because  the  symp- 
toms were  truly  absent.  The  colic  comes  on  suddenly 
and  soon  attains  great  violence.  It  has  usually  been  pre- 
ceded by  and  is  accompanied  with  obstinate  constipation. 
The  abdominal  walls  are  rigid  and  sunken,  there  is  no 
tenderness  on  pressure,  and  the  pain  is  referred  to  the  re- 
gion of  the  umbilicus.  The  pain  is  usually  continuous, 
with  violent  exacerbations  every  few  minutes,  or  at 
longer  intervals.  The  attack,  under  proper  treatment, 
may  last  for  two  or  three  hours  or  tor  as  many  daj's.  It 
rare]}'  subsides  until  there  lias  been  a  copious  evacuation 
of  the  bowels  and  not  always  then.  Retching  and  vom- 
iting are  not  infrequent.  The  i)ulse  is  usually  slow  and 
hard.     Thei'e  is  no  rise  of  temperature. 

The  treatment  consists  iu  the  hy])odermic  use  of  mor- 
phine, large  doses,  not  less  than  half  a  grain,  being  often 
required,  and  the  evacuation  of  the  bowels.  The  latter 
may  be  a  difiicult  task.  It  may  be  accomplished  by  re- 
peated doses  of  Epsom  salts  or  it  may  require  the  use  of 
c-roton  oil  in  doses  of  two  or  thi'ee  drops.  Enemata  are 
helpful  at  the  last.  Mercurial  purgatives  are  to  be 
avoided  on  account  of  their  possible  retention,  with  sub- 
sequent salivation.  In  one  instance  after  two  or  three 
days  of  colic  and  constipation,  in  sjtite  of  all  cathartics, 
violent  convulsions  having  sujiervened,  the  writer  has 
seen  the  inhalation  of  chloroform  promptly  followed  by 
free  catharsis  and  recovery.  A  severe  attack  of  colic  is 
not  likely  to  be  very  soon  followed  by  another.  A  pe- 
riod of  some  weeks  more  commonly  intervenes,  even 
though  the  individual  may  still  be  exposed  to  the  same 
malign  influences  as  before. 

3.  Lead  Euapliiiloj/ai/ty. — B}'  this  vague  term,  which 
is  practically  a  confession  of  ignorance,  we  refer  to  those 
graver  disturbances  of  the  nervous  system,  such  as  con- 
vulsions, mania,  and  coma,  which  sometimes  follow  in 
the  wake  of  other  and  often  repeated  symjitoms  of  lead 
poisoning  and  are  very  likely  to  end  the  life  of  the  vic- 
tim. Although,  as  just  stated,  these  grave  disturbances 
most  frequently  follow  )irolouged  lead  cachexia,  repeated 
attacks  of  colic,  lead  arthralgia,  and  perhaps  even  paraly- 
sis, yet  it  is  possible  for  them  to  be  the  first,  as  well  as 
the  last  symptom  of  lead  poisoning  in  a  given  case. 
This  seems  to  be  particularly  true  in  the  case  of  members 
of  the  negro  race.  The  writer  has  repeatedly  seen  able- 
bodied  negroes,  in  early  or  middle  manhood,  who  had 
been  working  for  months  or  years  at  lead  furnaces,  wdio 
were  well  nourislied  and  had  nevi'r  lain  olT  on  account  of 
sickness,  suddeidy  fall  in  convulsions,  which  recurred  fre- 
quently for  a  few  days  and  were  followed  by  coma  and 
death.  Other  cases  have  been  reported  in  which  en- 
eeplialopathy  appeared  as  the  first  symptom  after  very 
brief  exposure  to  the  influence  of  lead.     More  commonly, 
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liowever,  it  is  the  old  lead-worker  who  has  been  through 
the  whole  list  of  the  symptoms  of  ])Uimbism,  who  tiually 
develops  lead  eclampsia  or  who  falls  into  a  state  of  mental 
hebetude  and  apathy,  gradually  deepening  into  coma  or 
breaking  into  delirium  and  mania.  Not  all  of  tluM' 
cases  prove  fatal.  Subjects  with  eclampsia  may  lia\e 
but  few  seizures  or  may  remain  subject  to  them  for 
years.  Those  with  active  delirium  and  mania  frequently 
recover. 

The  treatment  of  these  patients,  during  the  attack,  is 
the  same  as  of  those  sulteriug  from  similar  conditions  not 
dependent  on  lead  poisoning. 

4.  Lead  Pm-idi/tiin. — This  subject  is  fully  treated  of  rai- 
der the  heading  Lead  Palsy,  and  will  therefore  not  be 
here  considei'ed. 

Lead  Arthralffiii'  has  not  been  treated  of  under  a  separ- 
ate heading  because  it  is  never  met  with  alone,  but  al- 
wa}'S  accompanies  some  one  of  the  other  forms  of  lead 
poisoning,  it  is,  however,  a  very  troublesome  accom- 
paniment and  may  require  for  its  relief  the  use  of  the 
salicylates,  antipyrin,  or  .similar  drugs  until  the  iodides, 
which  are  being  used  for  the  elimination  of  the  lead, 
have  had  their  effect. 

Chronic  neidiritis  is  one  of  the  terminal  complications 
of  chronic  lead  ]ioisoiiing  which  should  not  escape  the 
notice  of  the  practitioner. 

Pathological  Anatomy. — There  is  very  little  known  of 
the  pathological  changes  which  take  place  in  connection 
with  lead  cachexia,  colic,  or  encephalopathy.  In  death 
following  colic  the  intestines  have  been  found  contracted, 
the  muscular  coat  hypertrophied.  and  the  mucous  mem- 
brane more  or  less  atrophied.  This  would  seem  only  to 
point  to  nature's  effort  for  the  relief  of  the  habitual  con- 
stipation due  to  lead.  In  spite  of  many  theories  on  the 
subject  the  philosophy  of  the  poisonous  action  of  lead  on 
the  body  is  as  yet  not  understood. 

Progiums. — The  prognosis  as  to  life  is  good.  As  to 
recovery  it  is  also  good,  except  in  a  few  extreme  cases, 
provided  the  subject  can  be  induced  to  withdraw  himself 
entirely  from  exjiosure  to  lead.  The  vast  majority  of 
such  persons  recover  entirely,  lead  paialysis  even  disap- 
liearing.  Even  those  who  do  not  abandon  the  occuiiation 
in  which  they  have  been  poisoned,  who  ha\'e  suffered 
from  repeated  attacks  of  colic  and  from  paralysis,  having 
recovered  from  the  latter,  may  return  to  their  former 
work  and  keep  at  it  for  years  before  being  again  pros- 
trated. But  sooner  or  later  the  cachexia  will  deepen  and 
the  victim,  unless  carried  off  by  some  intercurrent  dis- 
ease, will  succumb  to  his  old  malady. 

Treatnu'iit  of  Lead  Poi.ioiiiiiti. — The  treatment  has  al- 
ready been  considered  in  the  preceding  sections,  but  the 
reason  for  recurring  to  the  subject  here  under  an  inde- 
pendent head  is  to  insist  on  the  prophylaxis  against  the 
disease.  In  ordinary  life  all  that  is  necessary  is  to  bear 
in  mind  the  possibilities  of  accidental  poisoning  and  to 
guard  against  them.  In  carrying  on  industries  that  in- 
evitably expose  their  emidoyees  to  lead  poisoning,  pro- 
prietors should  adopt  all  such  precautions  as  will  reduce 
the  danger  to  the  inininiuin,  and  it  is  the  duty  of  the 
state,  through  its  health  authorities,  to  see  to  it  that  this 
is  done.  Otherwise  thousands  of  ignorant  and  stupid 
workmen  will  suffer  in  health  and  become  a  burden  to 
the  state.  Much  can  be  done  to  les.sen  the  amount  of 
dust  and  smoke  in  workrooms  and  to  cany  it  away  by 
means  of  hoods  over  the  mouths  of  furnaces  or  over 
work-tables,  with  proper  suction  or  blast  attachments. 
Respirators,  sponges  tied  over  the  mouths  of  operatives, 
and  like  appliances  are  impracticable,  interfering  too 
much  with  free  respiration.  Supplying  eating-rooms 
away  from  Ww.  dust  or  smoke  and  absolutely  enforcing 
the  rule  that  no  man  enters  the  eating-room  without  re- 
moving his  hat  if  worn  at  work  and  outer  body  garment 
and  thoroughly  waslnng  his  face  and  liands,  would  do 
much  to  prevent  lead  poisoning.  Eating  in  working 
rooms  should  be  strictly  prohibited.  Tlie  drinking-water 
supplied  to  operatives  should  be  strictly  pure,  and  kept 
in  closed  receptacles  that  cannot  be  oiiened  in  the  dust- 
or  smoke-laden  atmosphere. 
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Facilities  for  free  bathing  sliould  be  furnished  and  men 
should  be  urged  to  avail  themselves  of  the  same.  Instrue- 
tion  should  be  given  as  to  the  precautions  \\ iiereby  the 
risk  of  poisoning  is  reduced  to  a  mininuun. 

In  ad<lition  to  these  measures  a  competent  medical  ser- 
vice .should  be  inaugurated,  not  only  for  the  treatment  of 
the  sick  but  for  tlic  inspection  of  the  employees  ;  and,  on 
the  recommendation  of  the  medical  man,  such  enijiloyees 
as  show  the  early  symptoms  of  lead  poisoning  should  be 
removed  from  posts  of  danger,  being  either  assigned  to 
work  tli.at  is  not  dangerous,  laid  off  temporarily,  or  dis- 
charged. 

As  regards  the  medicinal  treatment  of  lead  poisoning 
the  old  methods  have  not  been  improved  upon.  Such 
laxatives  as  will  answer  the  purpose  must  be  employed; 
iron,  quinine,  and  strychnine  should  be  given  in  full  tonic 
do.ses;  and,  for  the  elimination  of  the  lead,  iodide  of  so- 
dium or  potassium  shouhl  be  prescribed  in  tifteen-grain 
doses  three  times  a  day  for  two  or  three  weeks  or  more 
at  a  time,  to  be  resumed  again  after  an  intermission  of  a 
couple  of  weeks.  E.xcept  in  cases  of  confirmed  eclamp- 
sia resembling  epilepsy,  some  cases  of  jiaralysis,  and 
those  in  which  organic  clianges  in  the  kidney  have  super- 
vened, this  line  of  treatment,  with  absence  of  further  ex- 
posure to  the  poison,  will  usually  result  in  a  cure. 

Edward  W.  Sclimiffler. 

LEBANON  SPRINGS.— Columbia  County,  New  York. 

Post-(.)ffi(K. — Lebanon  Springs.      Hotel. 

AccEtiS. — From  Bennington,  Vermont,  or  from  Chat- 
ham, New  York,  via  Lebanon  Springs  Railroad.  The 
location  is  in  the  extreme  northeastern  corner  of  Colum- 
bia County,  15.5  miles  north  of  New  York  and  2.5  miles 
northeast  of  Chatham.  This  spring  claims  our  attention 
as  being  the  only  thermal  water  in  the  extensive  territory 
embraced  b.y  New  York  and  the  New  England  States. 
The  temperature,  75°  F. ,  is  about  the  same  as  the  Old 
Sweet  Springs  of  Virginia.  The  spring  yields  about  30,- 
000  gallons  hourly.  The  following  analysis  was  made  by 
Prof.  H.  Dussance; 

Le1!-VNON   TnEKMAL   SPRING. 

0.\E  tJNiTED  States  Gallon  Co.ntains: 
Solids.  Grains. 

Sodium  carbonate 2.41 

Calciinn  carbonate 4.IM 

PotassiiMii  sulphate 1.04 

Ma^iifsiuiii  sulphate 1.00 

Sodiuin  chloiide 96 

Sodium  sulphide 02 

Iron  oxide 94 

Alumina 45 

Silica 3.25 

Orjjanic  matter 10.21 

Total 24.38 

Gases.  Cu.  in. 

Carbonic  acid 0.48 

Oxygen 2.(10 

Nitrogen 3..53 

This  place  has  been  a  well  known  resort  since  pre- 
Revolutionary  days.  The  salubrity  of  the  climate  and 
the  beauty  of  the  scenery  tend  to  make  the  surroundings 
very  attractive.  The  water  is  used  pi'incipally  for  bath- 
ing. A  valuable  chalybeate  spring  is  located  in  the  vil- 
lage of  the  Brickyard  Shakers,  a  short  distance  from 
Lebanon  Springs.  James  K.  Crouk. 

LECITHIN. — Lecithin  is  a  complex  phosphorized  fat 
occurring,  ai)iiarently,  in  all  forms  of  protoplasm  but 
most  abundantly  in  the  brain,  spinal  cord,  and  nerves  of 
the  higher  animals  and  in  the  eggsof  all  animals.  In  the 
nervous  tissues  it  is  usually  combined  with  other  sub- 
stances to  form  protagon  and  similar  compoimds.  In  the 
egg  it  seems  to  be  combined  with  a  proteid  (vitellin): 
this  combination  is  easil}-  broken  up  by  boiling  with 
alcoliol.'  It  has  been  found  in  the  mucous  membrane  of 
the  stomach,  in  the  lungs,  kidne.y,  liver,  spleen,  semen, 
blooil,  milk,  bile,  pus.  and  serous  fluids  and  exudates;  in 
many  cases  it  is  combined  more  or  less  firmly  with  pro- 


teids  to  form  lecithalbumins  (Liebermann -).  It  is  a 
prominent  constituent  of  the  electrical  organ  of  the  ray. 
It  has  also  been  obtained  from  the  yeast,  and  other  vege- 
table cells. 

Lecithin  was  first  obtained  in  quantity  by  Goblc_y  from 
the  yelk  of  the  egg  of  the  fowl.  It  is  usually  prepared  ^ 
from  the  hen's  egg  as  follows.  The  ,yelk  is  shaken  with 
elher  until  the  latter  is  no  longer  colored;  the  insoluble 
residue  is  then  extracted  with  alcohol  at  a  temperatui-e  of 
from  50"  to  60°  C.  The  ether-alcohol  extract  is  concen- 
trated to  a  syrup  at  60"  C. ;  this  is  then  dissolved  in  a 
small  amount  of  absolute  alcohol  and  the  solution  ex- 
posed to  a  temperatui'e  of  al)out  —10°  C.  for  twelve  to 
twenty-four  hours.  Tlie  lecithin  separates  out  in  the 
form  of  small  round  clumps.  It  may  be  purified  by  dis- 
solving it  in  chloroform  and  precipitating  with  acetone. 

Lecithin  is  a  colorless  or  yellowish-wJiite,  waxv',  im- 
perfectly crystalline  substance  which  may  be  kneaded 
but  often  crumbles  during  the  process.  It  is  very  hygro- 
scopic; upon  theadditifuiof  water  it  swells  up  and  foi'ins 
a  kind  of  emulsion.  It  is  soluble  in  alcohol,  less  so  in 
ether;  it  also  dissolves  in  chloi'oform.  benzol,  and  oils. 
On  cooling  a  solution  of  lecithin  in  alcohol  it  separates 
in  crystalline  clumps.  When  a  little  lecitliin  under 
the  micro.seope  is  treated  with  water  or  glycerin  it  is 
seen  to  swell  and  little  cui-ling  filamentous  processes  pro- 
trude from  the  edge  of  tlie  solid ;  these  are  the  so-called 
"  myeline  forms  "  and  they  may  siiradate  nerve  fibres  or 
nerve  cells.  When  lecitliin  is  burned  it  leaves  a  residue 
of  metaphosphoric  acid.  Lecithin  combines  readily  with 
acids;  the  hydrochloride  foi-ins  a  double  compound  with 
platinum  and  cadmium  chlorides.  The  platinum  com- 
pound, which  has  tlie  formida  (C,.H„„NP0,C1)..  -f  PtCl,, 
is  insoluble  in  alcohol,  easily  soluble  in  water,  and  con- 
tains 10.3  jier  cent,  of  platinum.  By  removing  the  metal 
with  hydrogen  sulphide  the  lecithin  may  be  obtained  in 
a  perfectly  ]uire  form;  analysis  shows  it  to  have  the 
formula  C"4^IL,oNPO„. 

Lecithin  is  easily  decomposed  by  acids  and  alkalies;  it 
also  undergoes  decomposition  when  allowed  to  stand  in 
contact  with  water.  When  an  ethereal  solution  of  leci- 
thin is  shaken  with  dilute  sulphuric  acid  the  water  is 
found  to  contain  the  base  cholin  (q.  r.),  while  in  the  ether 
is  found  distearyl-glyeerin-phosphoric  acid.  The  latter 
is  glycerin-phosphoric  acid  (03H6(OH)oOP03Hn)  in  which 
the  two  hydroxyl  hydrogens  are  replaced  by  the  radicle 
of  stearic  acid  ;  hence  its  formula  is  C3HsOj(CnH36CO);- 
OPO3H2.  When  lecithin  is  boiled  with  barium  hydroxide, 
cholin,  glycerin-phosphoric  acid,  and  barium  stearate  are 
formed : 

C„H,„NPO,  +  3H,0  =  aCJIseO,  +  CsH.PO, 
lecilhiu.  stearic  acid  glycerin- 

phosphoric  acid, 
-f  C  sHioNOj 
cholin. 

The  cholin  is  readily  identified  by  the  formation  of  a 
characteristic  double  comi)ound  with  platinum  chloride 
(.see  Cliiilin).  These  decompositions  show  that  lecithin  is 
a  compound  of  cholin  with  distearyl-glyeerin-phos- 
phoric acid.  At  one  time  it  was  thought  that  lecithin 
was  simply  a  salt  in  which  cholin  plays  the  part  of  a 
base,  but  Hundeshagen  ■*  jirepared  syntlietically  a  cholin 
salt  of  distearvl-gh'eerin-phiisplKiric  acid  which  was 
isomeric  with  lecithin  but  which  did  not  possess  the 
characteristic  properties  of  lecithin.  Hence  lecithin  is 
more  probably  an  ether-like  combination,  the  cholin  being- 
united  to  tlie  acid  by  means  of  the  oxygen  of  the  hy- 
droxyl. So  far,  efforts  to  prepare  lecithin  synthetically 
have  failed. 

Instead  of  stearic  acid,  palmitic  or  oleic  acid,  or  both, 
may  occur  in  the  lecithin  molecule;  hence  there  are  a 
number  of  lecithins,  and  the  one  considered  above  is 
more  properlj'  termed  distearyl  lecithin.  In  some  of  the 
lecithins  of  plant  origin  the  acid  radicle  seems  to  be  com- 
bined not  with  cholin,  but  with  a  similar  base,  betain; 
such  lecithins  have  been  found  in  the  beet  root  and  cotton 
seed.  It  is  possible  that  in  the  brain  some  of  the  lecithin 
contains  neurin  instead  of  cholin.* 
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When  lecithin  undergoes  putrefactiou  glycerin-phos- 
phoric acid  and  cholin  are  formed;  the  latter  is  readily 
decomposed  into  marsh  gas  and  trimethylaniiue.  Under 
some  little  understood  conditions  a  small  amount  of  the 
highly  poisonous  base  ncurin  is  formed  from  cholin  (and 
so'presumably  from  lecithin)  by  the  action  of  bacteria.' 
Apparently  such  a  decomijosition  may  also  take  place  in 
the  intestine.' 

Lecithin  is  decomposed  by  the  pancreatic  juice  into 
cholin.  glycerin-phosphoric  and  stearic  (or  other  fatty) 
acids."  "These  products  are  absorbed  and  the  urine  of  a 
dog  fed  upon  the  yelk  of  eggs  contains  an  increased 
amount  of  phosphoric  acid.  As  the  fatty  acid  is  ab- 
sorbed, lecithin  may  serve,  to  a  hmited  extent,  as  a  food. 

Nothing  detiuite"  is  known  as  to  the  origin  of  lecithin 
or  as  to  ifs  use  in  the  plant  and  animal  economy.  That 
it  serves  a  very  important  purpose,  however,  is  made 
probable  hy  its  very  wide,  perhaps  universal,  distribu- 
tion in  living  matter"  Bm-ow  '  show^cd  that  the  quantity 
of  lecithin  in  the  milk  of  an  animal  varies  with  the  wei.ght 
of  the  brain  of  the  young  of  that  animal.  Thus,  in  a 
series  of  e.vperimeuts  the  following  results  were  obtained. 
Ratio  of  weight  of  brain  to  body  weight:  calf,  1:370; 
dog,  1:30;  man,  1:7.  Ratio  of  lecithin  to  proteid  of 
milk:  calf,  1:71;  dog,  1:47;  man,  1:33. 

Attention  was  called  above  to  the  fact  that  lecithin 
combines  with  acids;  thus,  one  molecule  of  lecithin  com- 
bines with  one  molecule  of  carbon  dioxide.  The  red 
blood  corpuscles  contain  about  0.75  per  cent,  of  lecithin, 
so  that  100  gm.  of  red  blood  corpuscles  might  hold  33  c.c. 
of  carbon  dioxide  in  loose  chemical  cond)ination;  these 
facts  may  be  shown  to  have  a  bearing  upon  the  manner 
in  which  carbon  dioxide  is  held  combined  in  the  blood. 

Lecithin  and  its  decomposition  products  have  attracted 
some  attention  from  the  standpoint  of  pathology;  thus, 
Mott  and  Halliburton  think  the  cholin  formed  from  its 
decomposition  may  account  for  some  of  the  symptoms 
observed  when  there  is  a  bieaking  down  of  nervous  tis- 
sue (see  Cholin),  and  Nesbitt's  work  suggests  the  possi- 
bility of  poisonous  etfects  resulting  from  the  formation 
of  neurin  from  lecithin  in  the  intestines. 

Lecithin,  either  in  the  piu'e  form  or  in  the  yelk  of  eggs, 
has  been  used  occasionall.v  in  therapeutics.  Huehanl  "> 
claims  to  have  obtained  good  results  from  the  administra- 
tion of  lecithin  to  patients  suffering  from  diabetes,  ana;- 
mia,  tuberculosis  and  olher  wa.sting  diseases;  he  thinks 
pure  lecithin,  rather  than  the  yelk  of  eggs,  should  be 
employed,  as  the  latter  give  rise  to  an  increased  produc- 
tion of  uric  acid. 

The  presence  of  lecithin  in  an  organ  or  licjuid  may  be 
detected  in  the  following  manner.  An  alcoholic  extract 
is  prepared ;  this  is  evaporated  to  almost  dryness  at  a 
temperature  of  about  60'  C. ,  care  being  taken  to  keep 
the  reaction  of  the  solution  neutral.  The  residue  is  then 
extracted  with  a  mixture  containing  equal  parts  of  alco- 
hol and  ether;  this  extract  is  evaporated  to  almost  dry- 
ness and  the  residue  extracted  a  number  of  times  with 
ether.  The  residue,  after  evaporation  of  the  ether,  is 
fused  with  sodium  hydrate  and  potassium  nitride  and 
tested  for  phosphoric  acid  by  one  of  the  usual  methods; 
the  presence  of  phosphoric  acid  shows  that  lecithin  was 
present  in  the  original  extract,  for  tlie  salts  of  neither 
phosphoric  nor  glycerin-phosphoric  acid  are  soluble  in 
alcohol  and  ether.  Another  method  consists  in  decom- 
posing the  lecithin  with  barium  hydroxide  and  exanun- 
ing  the  solution  for  the  decomposition  products  of  leci- 
thin, viz.,  cholin,  glycerin-phosphoric  and  stearic  acids. 
The  lecithin  may  be  determined  quantitatively  by  deter- 
mining tlie  amount  of  phosphoric  acid  obtained  on  its 
decomposition.  If  the  organ  or  tissue  contains  .iecorin, 
however,  the  tigure  for  lecithiu  will  be  too  high,  for  this 
body  (which  contains  phosphorus  in  the  form  of  glyce- 
rin-phosphoric acid)  is  also  extracted  by  alcohol  and  ether 
(see  Jecvriii). 

Burow  used  the  following  method  for  determining  the 
lecithin  of  milk.  To  300  c.c.  of  a  mixture  contaming 
equal  parts  of  ether  and  alcoliol  and  a  little  acetic  acid, 
100  c.c.  of  milk  is  added  one  ilrop  at  a  time.    After  stand- 


ing for  fourteen  hours  in  a  well-stoppered  vessel,  the 
liquid  is  filtered  off  and  evaporated  to  a  sj'rup  at  a  temper- 
ature uot  exceeding  50°  C.  The  syrup  is  extracted  sev- 
eral times  with  ether,  the  ether  evaporated,  and  the 
phosphorus  determined  in  the  residue  in  the  usual  way. 

Reid  Hunt. 
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LEECHES.     See  nh-iidhua. 

LEG,  APPLIED  ANATOMY  OF.— In  anatomy  tlie 
term  leg  is  used  to  indicate  only  that  part  of  the  pelvic 
limb  between  the  knee  antl  the  ankle,  the  portion  above 
the  knee  being  known  as  the  thigh. 

In  man  the  shape  of  this  region  is  somewhat  character- 
istic. In  most  other  animals  the  bellies  of  the  great 
muscles  are  above  the  knee,  and  the  leg  is  comparatively 
slender;  in  man,  however,  the  erect  position  requires 
the  constant  application  of  muscular  force  to  hold  the 
foot  at  right  angles  to  the  axis  of  the  limb,  and  this 
causes  very  considerable  bellies  to  be  formed  below  the 
knee.  The  prominence  of  the  calf  is,  therefore,  not  only 
characteristic  of  footmen,  but,  to  a  certain  extent,  marks 
tlie  higher  races  of  mankin<l  genei'ally.  Australians  and 
other  low  savages  le.semble  children  and  apes  in  the 
slender  calibre  of  their  legs. 

It  is  not  quite  correct  to  compare  the  leg  to  an  Inverted 
cone,  as  is  often  done.  In  a  fully  developed  man  the 
prominence  of  the  calf  is  confined  mainly  to  the  upper 
and  posterior  part  of  the  limb,  and  represciUs  the  two 
bellies  of  the  gastrocnemius,  the  inner  one  being  larger 
and  descending  somewhat  farther  than  the  outer.  This 
prominence  is  enormously  developcil  in  ballet-dancers, 
who  possess  here  a  dense,  hard  bail  of  muscles,  qiute 
characteristic  of  the  occupation.  It  may  be  brought  out 
more  fully  b.y  rising  upon  the  toes.  In  women  the  calf 
has  usually  a  somewhat  different  shape,  the  muscular 
prominence  being  masked  to  a  certain  extent  by  fat,  and 
descending  somewhat  lower  than  in  males.  The  bones 
being  nioi'e  slender,  the  ankle  is  more  tinelv  modelled, 
and  the  whole  contour  of  the  limb  approaches  more 
nearly  those  lines  of  grace  ■which  please  the  e.ve  in  the 
"Greek  Slave  "  or  in  Canova's  "Venus."  It  is  this  con- 
traction of  the  leg  toward  the  ankle  that  makes  it  neces- 
sary to  take  certain  precautions  in  liandaging,  liy  pro- 
ceeding from  below  upward  and  making  the  necessary 
reverses.  It  is  also  the  reason  wh}-  the  circular  opera- 
tion for  amiiutation  is  not  so  easily  ]ieTformed  here  as 
above  the  knee,  it  bein.g  diflicult  sulticientl.v  to  retract 
the  "sleeve."  The  shape  of  the  ankle  is,  however,  far 
from  being  cylindrical,  the  strong,  flat  tendo  Achillis 
producing  a  prominent  projection  behind,  as  will  be  seen 
on  inspecting  Figs.  3183  and  3186.  Anteriorly,  the  leg 
is  remarkable  for  the  considerable  area  throughout  which 
the  bone  is  quite  subcutaneous.  The  inner  surface  of  the 
tibia,  along  its  whole  length  from  the  tubero.sity  down- 
ward to  the  end  of  the  malleolus,  is  but  slightly  covered, 
and  in  case  of  fnictuie  the  ends  are  very  apt  to  extrude,  a 
compound  fracture  being  more  frequent  here  than  in  any 
other  part  of  the  bod_y.  The  anterior  edge,  popularly 
termed  the  shin,  may  be  followed  down  as  far  as  the 
lower  third,  where  it  begins  to  be  rounded  and  covered 
with  tendons  jiassing  over  the  ankle  into  the  foot.  The 
lack  of  soft  jiarts  here  to  serve  as  a  cushion  under  the 
skin  causes  it  to  be  liable  to  certain  injuries.  A  blow 
from  a  bhmt  instrument,  which  would  elsewhere  pro- 
duce a  contusion,  will  here  cause  an  incised  wound. 
Contusions  may  also  produce  the  same  blood  tumors  that 
we  see  occasioned  in  a  similar  wa.v  upon  the  skull. 

The  usual  curve  of  the  crest  of  the  tibia  may  be  exag- 
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gerated  by  various  causes.  One  of  the  earliest  signs  of 
rickets  is  "an  increase  of  tlie  lieml  at  tlie  lower  part.  If 
children  are  encouraged  toAvalk  too  early  there  is  usually 
an  outward  bend,  causing  the  child  to  appear  bandy- 
legged. It  is  probable,  however,  that  when  this  is  con- 
siderable, there  is  a  defect  in  the  nutrition  of  the  bones. 
Where  the  potable  water  shows  a  marked  deticiency  of 
lime  salts  deformities  of  this  kind  are  more  common. 
Still,  it  is  not  unusual  to  see  tlie  limbs  of  a  bandy-legged 
child  straighten  as  puberty  approaches,  and  it  may  be 
questioned  w-hether  a  certain  degree  of  this  defect  is  not 
due  to  a  reversion  to  the  type  of  tibia  found  in  ovu'  "  fru- 
givorous  ancestors  of  arboreal  habits."  Among  negro 
children  bandy  legs  are  very  conunon.  As  this  defect 
occasions  an  unusual  prominence  of  the  shin,  and  con- 


.Patellar  plexn; 


Tig.  3180.— Cutaneous  Veins  and  Nerves  of  the  Right  Leg,  Internal 
View. 

sequent  liability  to  injury,  if  is  probable  that  there  may 
be  some  slight  ground  for  the  |irevalent  notion  that  the 
shin  of  the  ne.gro  is  one  of  his  most  vulnerable  points. 
In  certain  races,  especially  those  that  appro.ximate  to 


the  prehistoric  tj'pe,  such  as  the  Escjuiniaux,  the  Pata- 
gonians,  certain  Indians,  early  Europeans,  and  the 
mound-builders,  a  peculiar  form  of  tibiii  is  foimd  which 


Sernltend. 


Sap.  tnt.  post 


Br.  cBl.'int. 


Sap.  ext.  n. 


Br.  cat  est.      J^[       |j 


Fig.   3181.— Branrhi'.s   of    lii 


i'ht  E.\ternal  and    Internal    Saphenous 
Veins. 


is  decidedly  simian  in  character.  The  bone  is  markedly 
flattened  from  side  to  side,  and  presents  a  sabre-like  edge 
on  the  crest.  This  is  known  as  the  platycneniic  tibia. 
Wymau  found  upon  examination  of  a  considerable  num- 
ber of  skeletons  of  the  mound-builders  that  about  sixty 
percent,  of  their  tiliiiB  were  platycneniic.  It  seems  quite 
probable  that  in  such  legs  the  tibialis  anticus  muscle  is 
larger  and  more  deeply  embedded  between  the  bones  than 
is  the  case  in  tlie  usual  type,  adapting  the  foot  to  strong 
inversion  of  the  sole,  as  is  the  case  with  apes,  and  thus 
making  climbing  easy. 
The  fibula,  although  not   so  superficial  as  the   tibia, 
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may  be  felt  for  a  great  portion  of  its  course,  especiall)' 
below,  where  fracture  is  most  common.  The  head  aud 
the  external  malleolus,  with  the  triaugular  facet  above 
it,  are  subcutaneous.     The  close  contiguity  of  the  skin 


interosseous  lig. 


ant.  tib.  vessels  and  nerve 


tfH-:^ 


ext.  saph.  n.  and  a. 


Fig.  3182.— Diagram  of  a  Transverse  Section  through  Rlglit  Leg,  at 
Upper  Third,  to  show  the  Disposition  of  the  Iblerniuscular  Septa. 
Lower  surface  of  section,  fl.,  a,  o.,  Deep  fascia  or  aponeurosis ;  d.  t\ 
intermuscular  septa :  1,  tibialis  anticus ;  2,  ext.  lung,  dig.;  3,  pero- 
neuslongus;  4,  ext.  head  of  gastroc;  (i.  int.  head  of  gastroc;  6, 
soleus;  7,  flex.  long,  hall.;  8,  tibialis  posticus;  9,  flex.  long.  dig. 

to  the  pei'iosteum  and  bone  makes  it  very  easy  for  path- 
ological processes  to  be  continvied  fi'om  one  to  the  other. 
It  is  often  seen,  therefore,  tliat  ulcers  of  the  leg  are  fol- 
lowed by  periostitis  aud  necrosis  of  the  bone. 

The  skin  and  subcutaneous  tissues  ai'e  not  so  freely 
supplied  with  arterial  vessels  as  are  the  corresponding 
portions  of  the  ujiper  e.xtremitj'.  Tlie  sujierficial  veins 
are,  on  the  coutrary,  very  numerous,  as  may  be  seen  on 
an  inspection  of  Pigs.  3180  and  3181.  Being  far  removed 
fi'oni  the  heart,  acting  against  gravity,  outside  the  mus- 
cles, and  therefore  without  the  assistance  of  muscular 
contraction,  the  circulation  through  them  is  unusually 
sluggish. 

These  peculiarities  cause  this  region  to  be  particularly 
liable  to  congestive  disturbances  and  to  defective  nutri- 
tion. Eczema  is  common  here;  it  is  a  favorite  locality 
for  the  spots  of  purpura,  and  patches  of  brownish  dis- 
coloration ajjpear  fi-nni  tlie  staining  of  the  skin  with  the 
coloring  matter  of  the  blood,  especially  in  old  persons 
who  heat  the  legs  much  befoi-e  the  tire.  This  the  older 
physicians  called  eplidis  oh  igue,  indicating  its  relation  to 
freckles,  or  eplidis  a  sole.  Ulcers  are  very  common ;  a 
small  abi'asion,  which  would  elsewhere  heal  without 
trouble,  here  remaining  indefinitely,  and  being  very  ditb- 
cult  to  cure  without  placing  the  patient  for  some  time  in 
a  recumbent  po.sition. 

The  most  common  situation  for  ulcers  is  naturally 
whei'c  the  bones  ai-e  subcutaneous,  and  the  leg  most  ex- 
posed to  violence.  Sypliilitic  ulcei-ation  is  also  common, 
especial!}'  in  front  of  the  knee. 

The  pi-ineipal  venous  trunks  ai'e  two.  The  intei'nal 
saphenous  vein  (Pig.  3188)  arises  on  the  inner  side 
of  tlie  foot  from  the  inner  extremity  of  tlie  dorsal  venous 
arch,  courses  ujiward  in  front  of  the  inteinal  mal- 
leolus, then  licliiiid  the  internal  border  of  the  tibia,  and 
pas.ses  into  llie  tliigii  behind  the  inner  condyle  of  the  fe- 
mur. It  finally  discharges  into  the  femural  vein  thi'ough 
the  saphenous  opening  in  tlie  fascia  lata.  The  external 
saphenous  vein  (Fig.  3183)  arises  from  tlie  external  end 
of  tlie  dorsal  venous  arch  of  the  loot,  passes  behind  the 
external  malleolus,  upward  along  the  tendo  Achillis  ovc^r 
the  gastrocnemius,  and  penetratc-s  the  deep  fascia  to 
empty  into  the  popliteal  vein.     Both  of  these  veins  com- 


municate frequently  willi  the  deeper  veins  by  short 
branches  through  the  fascia,  and  both  are  accoiniianied 
by  cutaneous  nerves. 

For  the  reasons  before  mentioned  these  veins  are  very 
liable  to  become  varicose,  especially  with  those  y\-\\(\ 
stand  much  in  one  position,  like  washerwomen ;  and 
these  varicosities  usually  occur  at  those  points  where  a 
communication  exists  between  the  superticial  and  deep 
systems.  The  enlargement  is  frequently  accomiianied 
t)y  considerable  pain,  because  of  the  pressure  upon  the 
accompanying  nerves.  Varicosities  are  also  likely  to 
occur  in  those  whose  occupations  require  them  to  use 
liowerfully  the  muscles  of  the  leg  while  the  thoracic  and 
al)d(nuinal  muscles  are  comparatively  fixed,  as,  for  in- 
stance, in  pushing  a  heavily  loaded  wheelbarrow  uphill. 
In  this  case  the  vein  is  constantly  acted  upou  by  the  con- 
traction of  the  leg  muscles,  which  force  the  blood  from 
the  deep  veins  into  the  more  suiierticial  ones,  and  also  by 
the  weight  of  the  superincumbent  column  of  blood  and 
the  compression  exercised  upon  it  by  the  muscular  action 
of  the  diaphragm  and  the  alxlominal  mu.scles.  Tlie 
wearing  of  tight  garters,  or  any  other  obstruction  to  the 
circulation  such  as  a  gravid  uterus  or  an}'  other  abdomi- 
nal tumor  pressing  on  the  main  vascular  trunks,  is  liable 
to  occasion  varices,  anasarca,  or  some  other  s3'mptom  of 
congested  circulation.  It  is  found  that  the  left  leg  is 
more  commonly  affected  in  this  way  than  the  right. 
This  may  be  partly  accounted  for  by  the  presence  of  the 
sigmoid  flexure  of  the, colon  on  the  left  side,  which,  con- 
taining ])eriodically  au  accumulation  of  faces,  presses  on 
the  iliac  veins. 

Probably  atony  of  the  walls  of  the  colon,  with  a  dila- 
tation and  partial  impaction  of  the  sigmoid  flexure,  is 
less  rare  than  is  commonly  supposed.  It  is  said  that 
cold  feet  have  been  cured  by  thoroughly  washing  out 
the  colon,  and  thus  modifying  the  circulation  of  the  limb. 
But  another  cause  for  the  greater  frequency  of  affections 
of  this  kind  in  the  left  leg  is  the  peculiar  arrangement  of 
the  iliac  veins.  Since  the  vena  cava  is  on  the  left  side  of 
the  spine,  the  left  common  iliac  has  to  cross  to  the  op- 


Fig.  3183.— Transverse  SecUon  of  Left  Leg,  just  above  the  Bases  of 
the  Malleoli.  Inferior  surface  of  section.  1,  Tendon  of  tibialis  an- 
ticus ;  2.  ext,  prop,  tiall,;  3,  ext.  com.  dig.;  4,  flex.  lung,  hall.:  5, 
pernnrus  lirc\is  ;  ii,  ihtuucus  Innt:.;  7.  tibialis  posticus ;  8,  flex.  long, 
dig,;  '.1,  tend"  .\rliillis;  111,  plantaris;  U.  fatty  tissue;  12.  sheath 
of  pust^-r-iur  tibialis,  vessels  aud  nerves;  13,  internal  saphenous  vein 
and  nerve ;  14,  external  saphenous  vein  and  nerve ;  15,  anterior 
tibial  vessels  and  nerves. 

posite  side,  and  in  doing  so  dips  under  the  right  common 
iliac  artery,  which  is  ci'os.siug  in  a  similar  way  fi'om  the 
aorta  to  the  right  side.  A  little  lower  _down,  the  iliac 
vein  [lasses  under  the  left  common  iliac  artery.  In  Ijoth 
these  cases  the  artery  crosses  nearly  at  right  angles  to 
the  direction  of  the  vein,  and  at  every  '"dsation  occa- 
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Leg, 


sinns  a  certain  amouut  of  obstruction  to  tlio  five  How 
of  blood  tiirougli  tlie  latter.  Ou  Uie  light  side  tlie  artei'- 
ies  whieli  cross  tlie  veins  do  so  obliquely,  so  that  there  is 
much  less  obstruction.  Varices  are  not  confiued  to  the 
superficial  veins.  Verneuil  thinks  that  they  frequently 
occur  in  the  venous  plexus  which  exists  between  the 
superficial  and  deep  muscles  of  the  calf,  and  that  this 
may  explain  the  pain  which  occurs  without  obvious 
cause  ill  tliose  whose  occii|iatiou  requires  them  to  stand 
a  great  deal.  It  is  interesting  to  note  that  we  may  trace 
the  ultimate  cause  of  varices  to  the  erect  posture.  Man 
is  the  only  animal  in  which  the  weight  of  the  whole  col- 
umn of  blood  contained  in  the  vena  cava  presses  directly 
upon  the  veins  of  the  lower  limbs.  The  cava  has  no 
valves,  and,  recalling  the  action  of  the  hydraulic  press, 
we  see  at  once  what  a  powerful  effect  the  weight  of  its 
column  of  blood  must  have.  This  defect  in  the  structure 
of  the  vascular  system  is  explained  when  we  rememlier 
that  in  other  animals  the  vena  cava  is,  in  the  ordinary 
posture,  nearly  horizontal,  and  the  blood  which  it  contains 
exerts  no  pressure  upon  the  veins  of  the  leg.  The 
leg  itself  is  amply  provided  with  valves.  The  cessa- 
tion of  valves  at  just  the  jjoint  where  they  would  be  of 
most  use  is  really  one  of  the  many  jiroofs  which  anatomy 
gives  that  man  has  assumed  the  erect  posture  within  .so 
recent  a  period  that  the  body  is  not  yet  perfectly  adaiited 
for  it. 

The  fascia  covering  the  leg  is  arranged  as  in  the  other 
limbs.  A  .single  dense  layer  en.sheaths  the  whole,  blend- 
ing intimatelj'  with  the  periosteum  wherever  it  touches 
the  bone,  and  with  the  ligaments  both  above  and  below. 
Its  thickness  ]ireveuts  abscesses  from  readily  appearing 
on  the  surface,  and  pus  is  more  apt  to  burrow  along  the 
intermuscular  septa. 

The  sartoriiis  at  its  insertion  sends  a  strong  aponeu- 
rotic expansion  to  it,  so  that  any  action  of  the  muscle 
makes  tlie  fascia  tense.  The  superficial  muscles  of  the 
leg  have  all  a  considerable  origin  from  the  fascia,  ami 
this  greatly  increases  their  effectiveness.  They  also  arise 
from  the  septa  which  the  fascia  sends  down  between  the 
muscles.  Of  these  there  is  one  on  the  outer  side,  passing 
inward  tii  the  posterior  border  of  the  tibia,  and  one  pass- 
ing between  the  tibia  and  fibula,  usually  spoken  of  as  the 
interosseous  ligament  (Fig.  3183).  These  two  separate 
the  muscles  in  front  and  externally  from  the  jiosterior 
muscles,  dividing  thus  the  leg  into  two  separate  compart- 
ments, which  are  practically  independent  of  each  other, 
as  any  eft'usion  in  one  never  passes  into  the  other.  The 
muscles  in  the  anterior  compartment  are  so  compressed 
by  the  dense  tissues  surrounding  them  that  they  usually 
bulge  out  through  an  incised  wound,  and  when  it  is 
necessary  to  make  in  it  a  longitudinal  incision,  as,  for  in- 
stance, when  the  anterior  tibial  artery  is  tied,  it  is  advis- 
able to  relieve  the  sharp  tension  of  the  edge  of  the  fascia 
by  a  cross  cut. 

The  anterior  compart nieut  is  subdivided  b}'  a  layer 
of  fascia  extending  from  the  external  sheath  to  the  an- 
terior border  of  the  fibula,  separating  off  the  peroneal 
muscles  from  the  remainder.  The  latter  again  are  separ- 
ated by  a  fibrous  partition,  which  passes  between  the 
anterior  tibial  and  the  extensor  communis.  This  well- 
marked  fibrous  septum  may  be  used  as  a  guide  in  tying 
the  anterior  tibial  artery.  In  the  lower  part  of  the  leg 
the  extensor  of  the  great  toe  and  the  peroneus  tertius  lie 
directly  outside  the  tibialis  anticus.  The  order  in  which 
the  tendons  pass  down  over  the  instep  is  shown  in  the 
article  ou  the  Fmil. 

The  auteri(u-  tibial  artery  (Fig.  8184)  is  the  chief  object 
of  surgical  importance  in  the  anterior  compartment.  It 
is  the  smaller  of  the  two  divisions  of  the  popliteal,  and 
attains  the  front  of  the  leg  by  passing  between  the  two 
beads  of  the  tibialis  posticus  muscle,  and  above  the  inter- 
osseous ligament,  which  is  deficient  in  the  upper  part  of 
the  tibiofibular  interspace.  It  is  here  very  firmly  united 
with  the  denser  fibrous  tissues,  and  when  wounded  it  is 
very  ditflcult  'to  secure  it.  As  it  is  held  open  by  its  at- 
tachments, hemorrhage  is  usually  profu.se.  and  it  is  often 
necessary  to  tie  the  femoral  artery  to  control  it.     The 


general  direction  of  the  vessel  is  under  a  line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  midway  be- 
tween the  uialleoli.  This  latter  point  should  be  esti- 
mated by  standing  directly  in  front  of  the  foot  with  a 
finger  on  each  malleolus.  As  the  artery  lies  in  the  first 
muscular  interspace  which  occurs  on  passing  outward 
from  the  tibial  crest,  there  may  be  a  slight  groove 
brought  out  directly  over  the  course  of  the  artery  when 
the  muscles  are  caused  to  contract  by  strongly  bending 
the  foot  upward.  At  its  u]ipcr  portjim  the  vessel  lies 
deeply  against  the  tibia  and  the  interosseous  membrane, 
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Fig.  3184.— Dissection  of  the  Front  ot  tlie  Left  Leg  and  Dorsum  of 

root. 

and  between  the  tibialis  anticus  and  the  extensor  com- 
munis. It  is  here  very  dilKcult  to  reach,  aud  is  not  usu- 
ally tied,  except  when  wounded.  In  that  case  the  usual 
rule  is  followed  of  enlarging  the  wound  and  securing  the 
bleeding  ends.  Lower  down,  as  the  muscles  become  ten- 
dinous, it  is  miu'c  accessible  and  easily  secured.  It  then 
lies  between  the  tibialis  anticus  and  the  extensor  pro- 
prius  hallucis,  the  latter  tendon  covering  it  just  as'  it 
pa.sses  under  the  annular  ligament  to  become  the  dorsalis 
pedis.  The  artery  is  accompanied  by  the  anterior  tibial 
nerve,  which  reaches  it  by  passing  around  the  head  of 
the  fibula  (Fig.  318.5),  where  it  is  somewhat  liable  to  in- 
jury. The  nerve  is,  therefore,  at  first  external  to  the  ves- 
sel, but  afterward  it  gets  in  front  and  occasionally  crosses 
to  the  inner  side.  Vena'  comites  acc(mipan3-  the  artery, 
and  by  their  frr^quent  anastomo.ses  greatly  increa.se  the 
difticulty  of  .securing  it.  It  is  not  unusual  for  the  artery 
to  be  wounded  by  splinters  of  bone  when  the  tibia  is  fraet- 
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tured;  and  the  nerve  nia.v  also  be  injured  in  the  same 
manner,  causing  great  pain,  wliich  may  appear  to  the 
patient  to  be  in  the  foot  or  ankle.  Section  of  the  nerve 
is  not  a  serious  mattei',  as  it  does  not  alter  notably  the 
functions  of  the  member. 

In  tlie  external  or  peroneal  compartment  there  are  but 
two  muscles,  the  jieroneus  longus  and  ]iei-oneus  brevis 
(Fig.  3185).  These  are  longaud  slender,  attached  strongly 
to  tlie  tiliula  and  to  thed<'ep  fasciaabove,  and  tapering  lie- 
low  into  rounded  tendons,  whicli  pass  behind  the  external 
malli-iihis.  They  are  sup|ilied  by  tlie 
pcnmeal  nerve,  which  may  be  injured  | 

by  a  fracture  of  the  tibula,  whence  may  ;s  S 

result    a   considerable   impaiiment   of 
the  functions  of  the  foot,  as  the  out- 
ward  iioiutiug  of  the   toes  is  mainly 
accomplished   by  these  muscles.     The 
head  of  the  tibula  is  sometimes  torn  off 
by  tlie  sudden  uuiscular  traction  of  the 
biceps  muscle,  and  the  lesion  is  usually 
accomiianied  by  a  considerable  amount 
of  pain,   wliich  may   continue   during 
the  entire  time  that  the  callus  is  form- 
ing.   This  is  due  to 
the    close    contigu- 
ity of  the  peroneal 
(external  popliteal) 
nerve. 

Tlie  posterior 
compartment  of  the 
leg  is  b\'  far  the 
largest  of  the  three. 
A  strong  intermus- 
cular septum  di- 
vides it  transverse- 
ly into  two  (Fig. 
3182),  separating 
the  muscles  into  su- 
perficial and  deep 
groups.  The  su- 
perficial muscles 
form  a  well-marked 
group  attached  to 
the  teudo  Achillis, 
and  therefore  act 
together  as  a  rule. 
These  form  the 
prominence  of  the 
calf  before  men- 
tioned, and  consist 
of  the  gastrocne- 
mius superficially, 
under  it  the  soleus, 
which  considerably 
exceeds  it  in  size, 
and  the  insignifi- 
cant p  1  a  n  t  a  r  i  s. 
Many  anatomists 
describe  the  gastro- 
cnemius as  two 
muscles,  and  fiom 
this  conception 
arises  the  French 
name  Us  jiimeun.r. 
Combined  with  the 
soleus  the  whole 
muscular  complex 
is  known  as  the  tri- 
ceps extensor  suiw. 
The  two  heads  of 
the  gastrocnemius 
take  origin  above 
the  condyles  of  the 
femur.  It  is,  there- 
f  o  r  e,  a  muscle 
which  controls  two 
joints,  and  its  con- 
traction  flexes   the 


Tast  net. 


Com.  tibul 


Head  of  lib. 


JTib.  ant. 


Fro.  3185. 


knee  and  at  the  same  time  extends  the  foot.     When  it  is 
affected  by  rheumatism  it  may  cause  spurious  ankylosis 
of  the  knee-joint.     The  coexistence  of  extension  of  the 
foot  will  enable  the  observer  to  make  a  diagnosis.     The 
fibres  of  either  liead  are  arranged  in  a  beautiful  peniii- 
form   manner  around  a  tendon  which  cannot  be  com- 
pletely displayed    until   the  muscle  is  cut  and   turned 
back.     Its  coadjutor,  the  soleus,  does  not  pass  over  the 
knee-joint,  but  is  attached  to  the  tibia  and  the  fibula, 
throwing  across  between  the  two  a  fibrous  arch  of  fascia 
which   protects    fi'om   compression    the 
vessels  as  they  pass  under  it.     The  gas- 
trocnemius and  the  soleus  are  lemaik- 
ably  subject  to  cramps.     This  muscular 
affection,  which  appears  usually  to  be 
an  irregular  muscular  action,   indepen- 
dent  of   the    nervous   s}'stem,    may   be 
brought  about  b}"  slight  causes,  such  as 
a  draught  of  air  blowing  on  the  calves, 
and  vigoious  exercise  in  swimming  or 
running,   especially   when  cold  currents 
are  directed  on  the  limb.    The  greater  fre- 
qucncj"  of  the  disorder-  in  these  muscu- 
lar masses  is  probably  due  to  the  pecul- 
iarities of  the   blood-supply  to  the  leg, 
to  wliich  allusion  lias  been  made,   and 
anything  that  tends  to  produce  a  more 
active      circulation 
through    the    mus- 
cles, such  as  knead- 
ing or  rubbing,  will 
relieve   the   cramp. 
It  is  suggested  that 
both  in  this  case  and 
in  others  in   which 
massage   upon    the 
leg     is     necessary, 
some  care  be  taken 
to    apply   it   along 
the   trunks   of    the 
veins   and  in  a  di- 
rection    from    the 
periphery      toward 
the  heart.     Cramps 
of  tliese  muscles  are 
frequent     during 
pregnancy,   and    in 
that  case  may  per- 
il a  ]i  s  be   due   to 
pressure  either  upon 
the    iliac    veins    or 
upon      the      nerve 
trunks   in   the   pel- 
vic cavitv. 

The  ifttle  plan- 
taris  (Fig.  3187)  is 
a  vestigial  muscle, 
representing  a 
much  larger  one 
found  in  other  ani- 
mals. Its  muscular 
portion  is  frequent- 
ly not  more  than  an 
inch  long.  It  arises 
above  the  outer 
condyle  of  the  fe- 
mur, and  termi- 
nates in  a  slender, 
threadlike  tendon, 
which  passes  down 
along  the  internal 
border  of  the  tendo 
Achillis,  and  is 
finally  inserted  with 
it  into  the  posterior 
border  of  tlie  calca- 
neum.  It  is  prob- 
ably  of  no   impor 
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tance  uliaU'ver,  tliough  the  Frencb  surgeons  have  imag- 
ined that  its  teudou  may  be  ruptured  by  a  sudden  action. 


Semimemb.  tend. 


to  Acs.  com. 


Post.  tib.  a. 


to  flex,  com,    


"'      Br  t    tier.  pdlL 


Flex.  com.  dl; 


Flex  long.  hall. 


__TenJ(i-AchiUis 


Fig.  3186.-Rieht  Posterior  Tibial  Nerve  and  Artery.  The  internal 
popliteal  nerve  is  senn  passuiL'  Itenealh  the  fibrous  arch  of  the 
soleus. 


producing  the  affection  1<iio\vm  as  roup  de  foiiet — a  sudden 
stinging  pain  in  the  calf.  This  affection  is  not  rare.  In 
a  case  within  the  writer's  linowledge  it  occurred  to  a 
lady  while  dancing.  It  is  moie  likely  that  there  is  a 
rupture  in  the  large  muscular  mass  of  the  gastrocnemius 
and  the  nerves  of  supply.  It  is  not  clear  that  the  little 
tendon  of  the  plantaris  would  cause  any  pain  if  it  were 
to  rupture,  and  tlie  lesion  has  never  been  demonstrated 
clinically,  so  far  as  the  writer  is  aware. 
Vol..  v.— 31 


Tlie  tendo  Acliillis  passes  down  to  be  inserted  upon 
the  tuberosity  of  the  calcaneum.  The  projection  which 
this  makes  behind  the  mallecili  determines  the  length  of 
that  arm  of  the  lever.  In  negroes  and  others  with  fiat 
feet  this  projection  is  somewliat  greater.  By  this  .setting 
back  of  the  tendon  two  fosss  are  formed,  one  on  either 
side,  behind  the  malleoli  (Fig.  3183). 

Between  tlie  trice|)S  sune  and  the  deeper  la_yer  are  the 
principal  vessels  and  nerves.  The  jiosterior  tibial  artery 
(Fig.  3180)  is  the  direct  continuation  of  the  popliteal,  and 
receives  its  name  on  passing  under  the  fibrous  arch  of  the 
soleus.  Itabnost  immediately  givesoff  the  anterior  tibial 
and  the  peroneal  arteries,  the  rule  being,  accoiiling  to 
Holden,  that  in  amputations  one  inch  below  the  bead  of 
the  tibida  one  artery  is  divided,  two  inches  two  arteries, 
three  inches  three  arteries.  It  bifurcates  into  the  plantar 
arteries  at  a  line  drawn  from  the  jjoint  of  the  malleolus 
to  the  middle  of  the  heel  (Wyeth).  If  we  take  a  point 
midway  on  this  line,  and  draw  another  line  upward 
through  the  centre  of  the  calf,  we  shall  have  appro-xi- 
mately  the  course  of  the  artery.  In  the  upper  part  of  its 
course  it  is  so  deeply  buried  under  muscular  masses  that 


Plantaris  tendon — 
Hex.  com.  dig 

Tib.  post 


Fig.  3187.— Superflcial  Muscles  of  Back  ol  Right  Leg.  a.  Popliteal 
space;  h,  extl. malleolus ;  c,  oscalcis:  3.  semiteods.:  4,  semimernbs.: 
7,  8.  gastrocs.;  9,  plantaris;  1-5,  15,  flex.  long,  hall.;  10,  tendo 
Achlllis. 

it  is  very  difficult  to  reach.  On  this  account  it  is  usual 
in  ligating  it  not  to  make  the  incision  directly  over  the 
artery,  but  to  avoid  cutting  the  gastrocnemius  by  com- 

481 


Lc-giiiiilnoiise. 
Lentigo, 


REFERENCE  HANDBOOK   OP  THE  MEDICAL  SCIENCES. 


menciae  ouly  two  finger-breadths  from  the  internal  edge 
of  tlie  tiliiti, "finding  the  edge  of  tlie  gastrocnemius,  and 
pusliing  it  aside.  The  fibres  of  tlie  soleus  are  then  care- 
fully divided  in  the  direction  of  the  artery.  There  is 
usually  a  deep  aponeurotic  tendon  inelosetl  within  the 
fibres  of  the  soleus,  liaviug  muscular  fibres  inserted  on 
its  anterior  and  jiosterior  sin'faees.  When  this  is  reached 
it  serves  as  a  warning  to  the  operator  that  the  artery  is 
not  far  otf.  By  separating  the  edges  of  the  incision  the 
vessel  may  be  found,  even  if  not  exactly  in  the  direetion 
of  the  cut.     It  is  very  rarely  tied  here. 

Below,  where  the  artery  liecomes  more  superficial, 
there  is  r^o  ditliculty  in  finding  it.  In  operating  any- 
where on  the  inner  side  of  the  leg  the  internal  saphenous 
vein  must  be  avoided.  The  artery  is  accompanied 
throughout  by  two  veins,  with  frequent  cross  anastomo- 
ses, anti  by  the  posterior  tibial  nerve,  which  is  at  first  on 
its  inner  side,  but  crosses  over  to  the  outer  side,  below 
where  the  peroneal  artery  is  given  oJI.  A  section  of  the 
nerve  paralyzes  the  plantar  muscles. 

The  deep  layer  of  muscles  is  constituted  by  the  tibialis 
posticus,  the  tlexor  communis,  the  flexor  longus  halhicis, 
and  the  popliteus.  The  latter  muscle  is  confined  to  the 
upper  part  of  the  leg,  arising  b}-  a  rounded  tendon  from 
the  groove  above  the  external  condyle  of  the  femur,  and 
passing  obliquely  inward  to  the  tibia.  It  is  believed  to 
represent  the  pronator  radii  teres  of  the  arm,  and,  like 
that  muscle,  assists  in  rotating  the  segment  and  in  bend- 
ing the  joint.  All  the  other  muscles  terminate  in  ten- 
dons which  pass  down  behind  the  inner  malleolus  into 
the  foot.  Besides  a  considerable  origin  from  the  inter- 
muscular septum,  the  tibialis  posticus  and  flexor  com- 
munis arise  from  the  tibia:  the  flexor  longiis  hallueis 
from  the  fibula.  As  the  tendons  pass  downwartl  those 
of  the  flexor  communis  and  the  tibialis  posticus  twist 
around  each  other,  interchanging  places,  so  that  at  the 
ankle  the  latter  is  nearest  the  bone.     (See  article  F'/(/t. ) 

AVithin  the  fibres  of  the  flexor  longus  hallueis  the  pem- 
neal  artery  runs  close  to  the  fibula,  and  is  therefore  often 
wounded  when  that  bone  is  fractured.  The  artery  may 
be  of  larger  size  than  the  posterior  tibial,  and  may  take 
the  place  of  the  anterior  tibial.  At  its  upper  part  it  is 
so  surrounded  by  fibrous  structures  that  aneurism  of  it 
is  extremely  rare.  It  is  also  so  well  protected  by  the 
fibula  that  it  is  rarely  wounded.  It  is  .still  mcu-e  difficult 
to  reach  for  ligation  than  the  posterior  tibial,  and  this  is 
not  practically  done  except  as  a  siu'gical  curiosity. 
When  etfected,  it  is  by  detaching  the  fibular  origin  of  the 
soleus  and  raising  the  flexor  longus  hallueis. 

Frank  Baker. 

LEGUMINOS/E.— (ZV/f  Bean  Family).  As  here  consid- 
ered, this  family  includes  tlii'  three  sub  families  Papilia- 
nacea,  Qvmlpinia.cen-,  anil  Miiiiiii<iieea\  regarded  by  many 
botanists,  and  probably  correctly,  asdistinct  families.  It 
comprises  m-arly  i'M  genera  and  about  C.OOO  species,  dis- 
tributed through  all  except  very  cold  regions  and  ex- 
ceedingly niunerous  and  abundant  in  most  tropical  dis- 
tricts. AVhen  its  general  structure,  chemistry,  phj'si- 
ology,  and  adaptability  to  environment  are  considered,  it 
appears  to  stand  at  the  head  of  the  vegetable  kingdom. 
Its  economic  importance  is  of  the  greatest.  It  contrib- 
utes some  of  the  most  highly  prized  and  durable  tim- 
bers, cs]ieeiall_y  for  cabinet.  ])urposes.  IMany  species  are 
so  rich  in  tannin  as  to  be  valualile  tanning  agents  and 
very  many  of  its  dye-stulls,  like  logwood  and  indigo, 
have  been  utilized.  Acacia,  Senegal,  Mesquit,  and  Tra- 
gacanth  gmns  are  elsewhere  described  in  this  work. 
Peanut  oil  is  the  type  of  a  number  of  useful  fixed  oils. 
Tonka  is  a  valuable  perfuming  and  flavoring  agent. 
Tamarinds,  ingas,  and  other  fleshy  fruits  are  iinportant 
edilile  jiroduets.  Most  of  the  richly  albuminous  fodders, 
like  clover,  alfalfa,  lupines,  and  vetches,  are  yielded  by 
this  family,  especiall_v  by  the  first-named  s\ib-family, 
while  peas,  beans,  lentils,  peanuts,  sojaand  fenugreek,  in 
the  same  group,  are  equally  important  as  albuminous 
human  foods.  Medicinally,  the  Calabar  bean,  senna, 
broom,  liquorice,  jequirity,  araroba,   Jamaica  dogwood. 


l)alsams  of  Peru  and  tolu,  copaiba  and  erythrophlieurn 
are  mere  illustrations  of  a  vast  number,  especially  of 
local  employment.  Ononis  spinosa  L.  and  other  species 
of  Ononis,  household  diuretics,  and  Monssena  (All/izzia. 
anthelmintica  [Baill.]  Courd.),  an  anthelmintic  bark 
treated  in  the  pi'cceding  edition  of  this  work,  may  also 
be  mentioned. 

Poisonous  species  are  ver_y  numerous.  Many  of  the 
poisonous  constituents  are  glucosidesor  alkaloid.s,  readily 
isolated,  their  activities  not  at  all  uniform.  In  other 
cases,  as  of  abrus  and  locust,  they  are  allnuninoids, 
very  difficult  of  isolation.  In  some  noted  cases,  as  that 
of  the  loco-weed,  they  are  absolute!}'  elusive.  Even  in 
such  edible  seeds  as  the  pea  and  the  bean  there  exists 
.some  unknown  principle  which  renders  them  injurious 
when  used  to  excess,  and  which  causes  inflammations 
and  loss  of  the  cutaneotis  appendages,  even  of  the  hoofs. 
This  elTect  is  very  noticeable  in  the  case  of  Leuctena  and 
results  in  a  well-marked  deformity  in  the  horse,  the 
"  cigar-tail,"  characterized  by  the  complete  loss  of  the  hair 
of  the  tail.  This  family  is  capable  of  further  very  exten- 
sive exploitation  in  the  interest  of  materia  medicii. 

Henry  II.  Riisby. 

LEMON. — (See  also  Crnu's).  The  lemon  is  a  large, 
evergreen,  fragrant  shrub  or  small  tree,  two  or  three 
metres  or  more  in  height,  with  numerous  straggling 
grayish  branches  and  green  or  reddish  spiny  twigs. 
The  scattering  leaves  are,  liketho.se  of  the  orange,  articu- 
lated to  the  petiole;  they  are  ovate,  rather  narrow, 
pointed,  slightly  serrate,  the  petioles  not  at  all.  or  very 
narrowly,  winged.  The  deliciously  sweet  flowers  have 
the  same  structure  as  those  of  the  orange,  but  are  rose- 
colored  or  purplish  externally.  The  juice  of  the  lemon, 
as  commonly  known,  is  excessively  sour,  but  there  are 
numerous  varieties  which  are  deliciouslj-  sweet.  The 
peel  and  its  volatile  oil  and  the  juice  are  oflicial.  The 
former,  for  meiUcinal  use,  is  pared  off  with  a  knife  in  thin 
ribbons,  .so  as  to  include  but  little  more  than  the  oleil'er- 
ous  zone.  It  has  a  fragrant,  ]ilcasant  oilor,  and  a  bitter- 
ish, aromatic  taste.  Lemon  juice  is  prepared  hy  simple 
expression  of  the  pulp,  and  straining  if  there  are  any 
evident  shreds  of  the  pulp  or  partitions  in  it,  as  these 
will  make  it  bitter  upon  standing.  It  is  a  slightly  tur- 
bid, yellow,  nearl}-  odorless,  pleasantly  but  intensely  acid 
liquid,  of  spec.  grav.  about  1.030.  Besides  these,  which 
are  prepared  extemporaneotisly  from  commercial  lemons, 
the  oil  of  lemon  ((Jleiim  Linmnis.  U.  S.  P.,  B.  P.,  etc.), 
imported  from  the  south  of  Europe,  is  also  in  extensive 
use  as  an  elegant  and  popular  flavor.  This  oil,  like  that 
of  orange  peel,  is  to  be  obtained  from  the  fresh  peel  by 
expression. 

Composition.— Lemons  contain  three  distinct  leading 
constituents,  in  as  many  distinct  anatomical  parts  of  the 
fruit:  The  essential  oil,  m  a  zone  of  large  spherical  glands 
situated  just  beneath  the  outer  surface  of  the  peel.  It 
should  not  be  distilled,  but  separated  from  the  rinds  by 
the  same  processes  as  are  used  for  the  oils  of  orange  and 
bergamot — that  is,  by  in  some  way  rupturing  the  vesi- 
cles and  collecting  it  mechanically.  It  is  a  ]iale-yellow, 
fragrant  liquid,  of  an  aromatic,  bitterish  taste  and  a  neu- 
tral reaction;  soluble  in  two  parts  of  common  alcohol, 
and  in  one  or  two  thousand  jiarts  of  water.  It  keep* 
badly,  becoming  thicker  by  age,  and  acipiiring  a  dis- 
agreeable turpentine-like  oilor.  The  white  spongy  part 
of  the  peel  and  the  partitions  have  a  bitterish  taste,  due 
to  the  crystalline  neutral  substance  hestperiilin,  common 
also  to  the  other  fruits  of  the  genus.  It  is  not  used  in 
medicine.  The  pulp  owes  its  acidity  to  five  or  six  jier 
cent,  of,  mostly  free,  citric  acid  (of  which  lemons,  limes, 
and  sour  oranges  are  the  principal  sources),  and  to  a  little 
malic  acid. 

Uses. — Lemons  are  mostly  used  as  an  agreeable  and 
wholesome  flavor  for  food  and  drink.  Their  medicinal 
value  is  slight,  and  consists  in  their  antiscorbutic  quality, 
for  which  the  juice  (or  lime  juice)  is  carrieit  on  shipboard, 
and,  on  long  voyages,  is  meted  out  to  sailors  and  passen- 
gers.    The  introduction,  however,  of  steam  navigation. 
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by  making  voj'ages  short,  and  of  canned  meats  and 
vegetables  for  ocean  use,  has  nearly  obliterated  scurvy. 
As  a  grateful  refrigerant  drink  in  fevers,  and  especially 
in  rheumatism,  lemonade  has  no  equal.  The  oil  has  the 
properties  of  the  aromatic  oils  in  general,  but  is  used  only 
as  a  flavor. 

AiJMiNisTR.VTiON, — The  following  preparations  (not 
including  citric  acid  or  the  citrates)  are  ofticial:  Spirit  of 
Lemon  {Spiritus  Linwnis,  V.  S.  P.,  the  Essence  of  Lemon 
of  the  kitchen)  contains  si.\  pails  of  oil  of  lemon,  foui- 
nf  lemon  peel,  and  enough  alcohol  to  make  a  hundred ; 
macerate  and  filter.  Tlie  Syrup  of  Lemon  (Si/nipii.i 
Limoiiis.  U.  S.  P.)  is  made  of:  lemon  juice,  40  parls; 
fresh  lemon  peel,  3  parts;  sugar,  (iO  parts;  and  water 
enough  to  make  100  parts.  Boil  the  juice,  add  the  peel, 
and.  when  cold,  lilter,  adding  water  enough  to  make  40 
parts:  finally  put  in  and  dissolve  the  sugar.  The  Syrup 
of  Citric  Acid  (Si/riipiin  AriiH  CHrici,  U.  S.  P.)  keeps 
better  and  is  iihnost  invariably  substituted  for  this  by 
the  apothecaries.  Itcontains:  Citric  acid,  S  parts;  water, 
8  parts;  spirit  of  lemon,  4  parts;  syrup,  980  parts; 
and  is  a  close  imitation  of  the  other.  Tlie  mi.xture  of 
citrate  of  potassium  (neutral  mi.xture,  Misttira  Potassu 
Citriitin,  U.  S.  P..  an  old  fever  mixture  not  much  used 
at  present)  is  lemon  juice  neutralized  by  bicarbonate  of 
potash.  Lemon  juice  is  frequently  added  to  the  alkaline 
carbonates  to  form  an  effervescing  draught. 

II'.  /'.  Bulk'K. 

LEMON  GRASS.     Svg  A>i<!mpogon. 

LEMON  SPRINGS.— Moore  County,  North  Carolina. 

Post-Office. — Lemon  Springs. 

Access. — Via  Seaboard  -Vir  Line  Railroad  to  Lemon 
Springs  Station,  thence  a  little  over  two  miles  to  springs. 
These  springs  are  named  for  the  former  owner,  the  late 
Dr.  M.  Lemon.  They  aie  located  in  a  line,  healthy  re- 
gion, about  oOO  feet  above  the  sea  level.  The  hotel  was 
destroyed  bj'  Area  few  years  since,  ami  the  resort  is  suf- 
fering from  tuidue  neglect.  It  is  said  that  the  plai:e  could 
be  made  one  of  great  attractiveness,  both  for  summer  and 
for  winter  visitors.  The  waters  of  Spring  No.  1  were  ana- 
lyzed by  Professor  Leiloux,  at  that  time  the  State  chem- 
ist, who  detected  salts  of  iron,  aluminium,  magnesium, 
and  other  ingredients  in  nearly  the  same  ijroportion  as 
exist  in  the  Buffalo  lithia  waters  of  Virginia. 

Jaiiii'x  K.  Crouk. 

LENIGALLOL — pjrogallol  triacetate — is  a  white  cr\-s- 
talline  powder,  insoluble  in  water  aud  claimed  to  be  noii- 
poisonous.  In  contact  with  inflamed  skin  it  slowly  liber- 
ates pyrogallic  acid,  and  where  the  epidermis  is  lost  tlie 
change  is  quite  rapid.  It  is  not  affected  by  tlie  healthy 
skin,  nor  does  it  stain  the  clothing.  With  zinc  ointment 
it  tends  to  produce  a  dark  coloration  from  slight  decom- 
position. Kromayer  recommends  it  in  chronic  eczema, 
at  first  applying  lenigiUlol  20  parts  and  zinc  ointment  80 
parts,  and  later,  if  necessary,  leuigallol  10  and  oil  of 
cade  5,  or  leuigallol  10,  oil  of  cade  10,  precipitated  sul- 
phur 20,  green  soap  .5,  and  zinc  ointment  150.  Rau  uses 
it  in  chronic  eczema  after  thorough  washing  witli  pfitash 
soa]).  He  founil  it  useless  in  acute  eczema.  Good  re- 
sults are  reported  in  psoriasis  aud  other  skin  diseases.  It 
is  claimed  to  be  unirritating  even  in  fiftv-percent.  oint- 
ment. W.  A.  Bastedo. 

LENIROBIN — the  tetraacetate  of  chrysarobin — is  con- 
sidered by  Kmmayer  afairand  unirritating  substitute  for 
chrysariibin  in  the  milder  typesof  .skin  disease.  Rau  uses 
it  in  feii-per-cent.  chloroform  solution  or  with  tiauma- 
ticin,  reiiorting  two  cures  of  keratosis  and  eighteen  of 
chronic  tylosis.     It  is  painful  to  rhagades. 

W.  A.  Bantedo. 

LENTIGO.— (Synonyms:   Freckles,  Ephelis,  Ephelid: 
Fr..   'l\irliiii  iJe  riiii.iiterir:  Sp.,  Pccrts. ) 
_  Lentigo  is  usually  described  as  an  eruption  of  multiple 
circumscribed,  irregular,  flat  spots,  varying  in  size  from 


a  pin  point  to  that  of  a  lentil,  in  color  nmning  from  light 
greeuish-3'ellow  to  dark  brown  or  blackish,  appearing  on 
tliat  part  of  the  cutaiie<ius  surface  most  exposed  to  the 
inclemencies  of  the  weather;  the  variety  that  ajipcars  on 
the  non-exposed  surface  is  commonly  termed  '■enld 
freckle."  As  a  rule  the  lesions  are  discret<'.  but  .some- 
times they  are  so  numerous  and  close  together  that  they 
seem  to  run  into  each  other  and  thus  form  a  patcli. 
Anatomically  freckles,  according  to  Cohu,  consist  of  a 
circumscribed  accumulation  of  pigment  in  the  basal  layer 
of  cells  of  the  rete  ilalpighi  and  in  the  papillary  layer  of 
the  skin. 

Etiology. — AVe  may  say  that  as  a  rule  every  one  is 
subject  to  freckles,  but  the  brunette  type  is  unquesticm 
ably  less  so  than  the  blonde,  and  those  with  so-called  led 
hair  and  delicate  skins  are  the  ones  most  prone  to  suffer 
from  this  disfigurement;  nevertheless  I  have  frequently 
seen  mulattoes  of  both  sexes  whose  faces  were  literally 
covered  with  freckles.  At  the  same  time  I  have  observed 
that  the  judneness  to  freckles  in  the  offspring  seems  to 
increase  in  proportion  as  the  white  rare  jircponderates  in 
the  ancestry  of  the  hybrid.  Some  families  seem  more 
liable  to  freckle  than  others,  although  the  exposure  to 
sun,  moisture,  sea  air,  etc.,  may  have  been  the  same  for 
all  the  cases.  AVIrfle  it  is  true,  therefore,  that  the  cheiui 
call_v  active  rays  of  the  sun  are  the  most  potent  fact (^r 
in  producing  this  disfigurement,  we  must  conclude  that 
there  are  other  factors  whose  nature  is  at  present  un- 
known to  us.  These  factors  are  those  responsible  for 
freckles  appearing  on  the  least  exposed  portions  of  tin- 
body,  as  the  buttocks,  thighs,  genital  organs,  etc..  aud 
for  those  appearing  in  people  who  are  practically  never 
exposed  to  inclemencies  of  weather. 

Viirietiis. — To  the  practitioner,  the  most  interesting 
form  of  freckle  is  the  one  that  he  is  most  liable  to  be 
called  upon  to  treat,  namely,  the  variety  termed  lentigo 
aestivale,  or  summer  freckle.  This  is  the  eruption  tliat 
appears  on  the  faces  of  city-bred  women  and  children 
of  fair,  tender  skin,  during  the  summer  months,  while 
temporarily  residing  at  the  seashore  or  in  the  country. 
Happil}',  this  is  the  form  that  is  most  liable  to  yield  to 
treatment,  and  it  also  lias  a  tendenc}'  to  disappear  sjion- 
taneously  during  the  winter  months. 

The  other  kind,  which  we  may  call  true  lentigo,  is  far 
more  difficult  to  deal  with.  It  may  be  a  racial  or  family 
characteristic.  This  variety  apjiears  about  the  seventh 
year,  persists  tliroughout  young  adult  life,  and  begins 
to  fade  about  the  thirtieth  year.  Another  variety, 
one  that  has  a  tendency  to  appear  in  old  age,  may  be 
regarded  as  one  of  the  manifestations  of  senile  atrophy 
of  the  skin. 

Symptoms. — The  eruption  of  freckles  is  not  accom- 
liaiiie<l  by  any  subjective  or  olijective  symptoms  other 
tlian  the  appearance  of  I  he  lesions.  The  various  symp- 
toms recor(led  bj'  certain  writers  as  observed  in  a  few 
cases  are  in  my  opinion  to  lie  regarded  as  mere  coinci- 
dences. 

Di.^GKOsis  of  lentigo  is  easy,  if  the  situation  and  shajie 
of  the  lesions  and  the  history  of  the  case  are  borne  in 
mind. 

PliOGKOSls. — As  to  the  summer  variety  (his  is  very 
good,  for  the  lesions  tend  to  fade  away  duriug  tin- 
winter,  but  tiiey  will  reappear  as  .soon  as  the  patient 
is  again  subjected  to  the  original  cause  that  produced 
them. 

TitK.^TMiiNT.- From  the  above  it  will  be  seen  that  the 
treatment  of  this  trouble  is  sometimes  very  satisfactory, 
while  again  it  may  be  quite  the  reverse.  Almost  all 
treatment  is  directed,  or  has  been  directed  thus  far,  to  a 
destruction  of  the  epithelium.  Among  the  means  di- 
rected to  this  end  may  be  mentioned  lotions  and  salves 
containing  coiTosive  suliliniate  or  oil  of  caile;  the  apjili- 
cation  of  pure  carbolic  acid  to  each  individual  freckle, 
and  electrolysis.  I'nna  employs  with  good  results 
preparations  containing  hydrogen  peroxide  and  oxy- 
chloride  of  bismuth.  As  a  propliylactic  measure  women 
should  wear  heavy  reil  or  light  brown  veils  while  at  the 
seashore.  N.  J.  Ponce  dc  Leon. 
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LEPROSY.— (S3-nonynis:  Gr.,  /'./jr/m{frniii  root  meaning 
scaly);  Lat.,  lipiut  (in  classical  Lat.,  lepne),  elephiintiaiiiii 
(invoinini,  satyriasis,  leoiitiasis,  lepra  Arahton ;  Fr.,  U- 
pre.  ;  Ital.,  Icbbra ;  Ger.,  Auss((tz  ;  Norvvcg.,  spedaUkheih 

Definition. — Leprosy  is  a  clironic,  contagious,  and 
infectious  disease,  produced  by  the  bacillus  lepra>;  char, 
at terized  liy  tlie  formation  of  new  growths  in  the  skin. 
Iieriphcral  nerves,  and  inlernal  viscera,  producing  vari- 
ous deformilics  and  mutilations  of  tlie  Inunan  economy, 
and  usually  ending  fatally. 

Symptoms. — C'linically,  lc|U'osy  <iccurs  in  two  qi'ite 
distinct  forms.     These  were  termed  by  Danielssen  and 


Fig.  3188.— Tubercular  Leprosy.    (  Or.  James  Nevins  Hyde's  photograph  of  a  Leper  in  the  Sand 

wieh  Islaads.) 

Boeck  '  the  "nodular"  and  the  "amesthetic."  The  terms 
"lepra  tuberosa"  and  "lepra  luaeulo  aua'sthetica,"  as 
adopted  by  Hansen  and  Loolt,'-  seem  more  acceptable,  as 
they  more  nearly  e.\prcss  the  condition.  Wliile,  as  a 
rule,  each  allcction  rims  its  .special  course  and  is  marked 
by  symptoms  so  entirely  diltereut  from  tho.se  belonging 
to  the  other  as  to  appear  as  a  distinct  disease,  yet  some 
cases  e-\liibit  symptoms  which  are  connuon  to  both 
forms,  and  in  these  the  i-clalionship  is  evident.  They 
have  a  common  etiological  [actor,  the  bacillus  lepra', 
wliich,  bow-ever,  is  in  a  dilVercnt  anatomical  location,  and 
varies  as  to  numbers  in  the  two  foru.s.  As  in  the  case  of 
other  contagious  and  infectious  diseases,  the  clinical  liis- 
tory  may  be  divided  into  stages. 

The  pvrioil  iif  iiiciibatidii  lias  been  carefully  studied  by 
competent  observers,  and  caimot  be  said  to  have  a  definite 
length.  It  is  estimated  to  extend  over  a  period  of  from 
a  few  weeks  to  many  years.  Bi-rore  the  eru|itive  and 
characteristic  stage  develops,  various  prodromal  symp- 
toms such  as  tiiight  precede  any  infectious  disease  occur. 
Among  tiiese  may  be  mentioned  fever,  chilliness,  malaise, 
lieadache,    m<'iital   de|iression,    drowsiness,    jiains  in   the 


limbs,  and  various  anomalies  of  the  nioliir  and  sensory 
apparatus,  especially  in  the  limbs.  Tliose  preceding  the 
maculo-ana'sthetic  form  are  more  variable,  and  are  chiefly 
symptoms  wliich  naturally  arise  from  nerve  involvement, 
such  as  pruritus,  formication,  pain,  liypera'Sthesia.  etc. 
These  may  be  slight  or  very  severe,  and  may  last  for 
only  a  few  weeks  or  perhaps  for  many  years. 

l.t'jiru  Tiilienisii. — In  the  skin  this  type  of  leprosy  ap- 
pears first  as  a  macular  ernption,  of  varying  persistence, 
which  may  come  and  go,  but  in  which  flnallj-  the  skin 
becomes  infiltrated  with  characteristic  tubercles.  Their 
commonest  location  is  on  the  forehead,  cheeks,  nose, 
chin,  anil  ears,  the  forearms  and  the 
thighs.  Unna*  says  that  the  lobe 
of  the  ear  is  a  favorite  and  early 
site.  The  macules  are  well  defined, 
and  are  round,  oval,  or  irregular  in 
shape;  in  size  they  range  from  1  to 
10  cm.  or  more  in  diameter.  Their 
color,  depending  on  the  race  of  tlie 
patient  and  the  age  of  the  lesion, 
varies  from  a  light-red  to  a  pur- 
|ilish  or  bron/.e  shade.  They  may 
a p]iear  slightly  elevated  or  inlillrat- 
ed,  or  quite  smooth  and  shiny,  and 
somewhat  liyperaesthctie.  Sooner 
or  later  these  iiatches  become  per- 
manent and  infiltrated  with  tuber- 
cles which  are  pea-sized,  yellowish 
or  reddish-brown,  and  wliich  en- 
large more  or  less  rapidly,  some  of 
them  becoming  as  large  as  a  wal- 
uiit  or  larger.  The  development 
of  these  is  not  limited  to  the  site  of 
the  macules,  for  some  appear  on 
apparently  normal  skin,  and  their 
efflorescence  is  preceded  by  febrile 
symptoms,  more  or  less  severe ;  nor 
do  they  appear  simultaneously,  but 
rather  in  successive  groups,  each 
new  efflorescence  being  ]ireceded  by 
febrile  symptoms,  and  jierhaps  epi- 
staxis.  Although  the  eruption  may 
occur  on  any  part  of  the  cutaneous 
surface,  it  is  uncommon  on  the 
]ialins  and  soles,  and  is  rarely  fov.nd 
on  the  scalp  and  glaiis  penis.  In 
typical  cases  of  tubercular  leprosy, 
the  face  presents  a  cliaracteristic 
appearance,  so  much  so  that  the 
disease  lias  been  termed  "  leontiasis  " 
(or  lion-face)  from  the  fancied  re- 
semblance wliich  the  tlistorted  feat- 
ures suggest.  The  eyi'brows  are 
practically  always  the  seat  id'  nod- 
ules in  greater  or  less  abundance. 
The  brow  appears  thickened,  and  when  tlie  nodules  are 
well  formed  the  hairs  are  lost.  The  facial  ajipearance  of 
a  leper  who  lias  the  tubercular  form  of  the  disease,  is  well 
described  by  Thin,  ^  as  follows;  "  The  thickened  skin  of  the 
forehead,  studded  with  unequal  tubercular  masses,  and 
marked  liorizontal  furrows;  the  tumid,  greasy  cheeks, 
uneven  with  tubercles;  the  everted  lips;  the  nose  thick- 
ened, widened,  flattened,  and  crushed  like  a  negro's;  and 
the  projerling  nodular  ears,  present  an  appearance 
which  distinguishes  leprosy  from  all  other  diseases,  and 
which  requires  to  be  seen  once  to  be  always  recognized." 
At  times,  by  confiuence  of  individual  tubercles,  large 
plaques  are  "formed.  (JJjinniies  en  iifippe,  Leloir,  which 
are  dark  in  color  and  which  desquamate  slightly.)  They 
are  inert,  lasting  sometimes  for  years  unchanged.  They 
may  be  the  seat  of  pruritus,  or  the  sensation  may  becniiie 
less  acute;  the  liairfallsin  the  involved  regions  and  they 
may  finally  ulcerate.  These  large  plaques  usually  occur 
on  "the  limbs  and,  according  to  Danielssen  and  Boeck,'  in- 
dicate an  unusually  chronic  case.  The  tubercles  may 
undergo  ulceratiiui,  and  discbarue  a  yellowisli-lirown, 
viscid  fluid,  which  mav  form  crusts.     Some  of  these  ul- 
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cers  soon  heal,  especially  under- appropriate  treatment, 
while  others  extend  deeply,  becominij  gangrenous  and 
destroying  niueh  tissue.  Bones  are  laid  bare;  tendons, 
liganienls.  joints,  and  even  whole  nienibers.  such  asfin- 
gers  an<l  toes,  are  destroyed.  Usuall.v  at  this  extreme 
stage  symptoms  of  the  maculo-ana'sfhetic  type  are  also 
present.  During  the  course  of  the  disease,  the  glands  of 
the  axilla,  groin,  neck,  and  throat  become  enlarged.  In 
the  latter  situation,  this  adeuojiatby  may  interfere  with 
breathing  and  swallowing.  Eventuality,  the  glands 
soften  and  break  down,  forming  fistulous  "tracts  discharg- 
ing large  quantities  of  material.  At  times,  without  aji 
parent  reason,  the  disease  remains  stationary  for  long 
periods,  then  suffers  an  exacerbation.  Intercurrent  dis- 
eases, such  as  variola,  pleurisy,  and  pneumonia,  may 
cause  it  to  disappear  temporarilj-. 

Lepra  occurring  in  children  retards  the  physical  growth 
and  the  development  of  the  sexual  organs,  arresting  the 
functions  of  the  latter.  Jlenstruation  may  be  delayed  or 
entirely  inhibited.  When  the  disease  occurs  after  puberty, 
the  menopause  may  be  prematurelj'  brouglit  about,  and 
the  procreative  faculty  lessened  or  lost.  Bracken,'"  in  a 
report  of  cases  in  Minnesota,  states  that  twenty-one  out 
of  thirty-four  patients  were  married,  to  twenty  of  whom 
seventy-eight  children  were  born.  Alopecia,  especially 
of  the  eyebrows  and  eyelashes,  usually  occurs,  but  the 
scalp  is  rarely  attacked.  Occasionally  the  nutrition  of 
the  nails  is  disturbed,  as  evidenced  by  thinning,  thicken- 
ing, or  other  deformity.  The  secretions  of  the  sebaceous 
and  coil  glands  are  early  increased,  but  later  diminished 
or  entirely  lost  in  the  affected  area.  Comparatively  early 
in  the  disease,  small,  flattish  tubercles  form  on  the  con- 
junctiva and  cornea,  extending  to  and  involving  the  iris, 
and  gradually  filling  the  anterior  chaml)er.  The  eyeball 
swells  and  the  lids  cannot  be  closed.  There  is  pain,  and 
the  lachr3'mal  secretion  is  increased.  Later,  the  mass 
softens  and  contracts,  the  secretion  lessens,  pain  stops, 
and  the  lids  can  again  be  closed  (Danielsseu  and  Boeck  '). 
Other  and  more  chronic  processes  occur  in  the  eye  during 
the  cour.se  of  the  disea.se.  According  to  Hillis,*  throat 
symptoms  occur  during  the  febrile  attack.  The  same 
author  states  further  tliat  patches  having  raised  crescen- 
tic  edges,  situated  at  the  back  of  the  pharynx  and  on  the 
roof  of  the  mouth,  the  back  of  the  throat  and  the  uvula, 
which  are  imiformly  red  and  congested,  are  pathogno- 
monic of  leprosy.  Later,  the  epiglottis,  vocal  cords,  and 
otherstructuresin  the  larynx  become  studded  with  tuber- 
cles, as  does  also  the  nasal  septum;  and  when  ulceration 
occurs  the  cartilage  and  bonj^  framework  of  the  nose  are 
destroyeil,  producing  the  characteristic  deformit}-.  Mor- 
row believes  that  the  earliest  manifestations  of  leprosy  in 
most  cases  are  located  in  the  mucous  membrane  of  the 
pharynx  and  upper  air  passages,  as  shown  by  alteratiun 
in  the  voice,  rhinitis,  increased  nasal  and  salivary  secre- 
tions, and  sometimes  ejiistaxis. 

Danielssen  and  Boeek  '  have  described  an  acute  form  of 
leprosy  similar  to  acute  tuberculosis.  It  is  manifested  by 
a  continuous  fever  of  about  twelve  days'  duration,  when, 
with  a  sudden  efflorescence,  raised,  shiny,  bluish  spots 
appear  over  nearly  the  whole  body.  These  rapidly  in- 
crease in  vobune  and  hardness,  become  confluent,  and 
progress  as  far  in  a  few  weeks  as  does  the  ortlinary  form 
in  years.  With  tlie  appearance  of  the  eruption,  the  con- 
stitutional symptoms  abate,  and  after  the  tubercles  have 
softened  the  affection  becomes  chronic.  In  any  case  in 
which  the  cutaneous  exanthem  fails  to  appear,  tlie  pa- 
tient usuall_y  dies  of  pneumonia,  pleurisy,  or  meningitis 
in  the  course  of  a  few  days. 

The  phy.sical  condition  which  is  the  ultimate  lot  of  the 
unfortimate  victim  of  tubercular  lepro.sy  cannot  be 
equalled  in  any  other  disease.  Leloir"  graphically  de- 
scribes it  thus ;  "  If  the  patient  does  not  die  of  some  inter- 
mittent di.sease  or  special  comidieation,  the  unhap]iy  leper 
becomes  a  terrible  object  to  look  upon.  His  deformed, 
leonine  face  is  covered  with  tubercles,  ulcers,  cicatrices, 
and  crusts.  His  .sunken,  disfigured  nose  is  reduced  to  a 
stump.  His  respiration  is  wheezing  and  difficult.  A  san- 
ious,  stinkingfluid.  which  thickens  into  crusts,  pours  from 


his  nostrils.     The  nasal  mucous  meiubrane  is  completely 

covered  witli  ulcerations.  .V  part  of  the  cartilaginous  and 
bony  framework  is  carious.  Tliemoutli,  tin  oat,  and  laryn.x 
are  mutilated,  deformed,  and  covered  with  ulcerated  tu- 
bercles. The  patient  lireathes  with  the  greatest  difficulty, 
and  is  threatened  with  frequent  tits  of  suffocation,  which 
interrupt  his  sleep.  He  has  lost  his  voice;  his  ej-es  are 
destroyed  ;  and  not  only  his  sight,  but  his  senses  of  smell 
and  taste  have  contpletely  gone.  Of  the  five  senses, 
hearing  alone  is  usually  preserved.  Owing  to  the  thick- 
ened and  pachydermic  state  of  the  skin  of  the  limbs, 
which  gives  to  them  the  appearance  of  elephantiasis,  and 
to  the  presence  of  ulcerating  tubercles,  crusts,  and  cica- 
trices, the  sense  of  touch  is  abolished.  Usually  at  this 
time  the  peripheral  nerves  are  involved,  so  that  the 
symptoms  of  both  the  tuberous  and  the  anaesthetic  type 
of  leprosy  are  present.  The  patient  suffers  excruciating 
pains  in  the  limbs,  and  even  in  the  face,  while  the  rav- 
ages of  the  disease  in  his  legs  render  walking  difficult  and 
even  impo.s.sil)le.  From  fistulous  openings  in  the  hyper- 
Irophied  inguinal  and  cervical  glands  pus  flows  abun- 
dantly. In  certain  cases  the  abdomen  is  increased  in  size 
on  account  of  involvement  of  the  liver,  spleen,  and  mes- 
enteric glands.  W^ith  these  vi.sceral  lesions,  the  appetite 
is  irregular  or  lost.  There  are  pains  in  the  stomach, 
diarrliiea,  bronchial  and  pulmonary  lesions,  intermittent 
febrile  attacks,  and  a  hectic  state.  The  peculiar  smell, 
recalling  that  of  the  dissecting-room,  mixed  with  the  odor 
of  goose's  feathers  or  of  a  fresh  corpse,  was  recognized 
but  badly  described  by  authors  in  the  Middle  Ages,  who 
compareil  it  to  that  of  a  male  goat.  This  is  the  com- 
plexus  of  symptoms  which  the  patient  presents,  unless 
soiue  fatal  complication  has  come  to  his  relief.  In  this 
light  one  can  understand  how,  in  the  ancient  poem  of 
Job,  leprosy  is  called  'the  eldest  daughter  of  Death.' 
Nevertheless,  in  spite  of  his  condition,  the  unhappy 
leper,  although  iu  great  [irostration,  commonly  preserves 
his  intelligence  unaffected  to  the  end.  I  have  been 
struck,'' continues  Leioir,  "with  the  calm  stoicism  with 
which  the  Norwegian  lepers  supported  their  misfortune, 
and  with  the  indifference  or  even  gayety  of  the  lepers  in 
Italy  anil  other  countries,  and  with  the  care  which  they 
gave  to  their  toilet.  I  have  never  seen  a  leper  ask  for 
ih'afh,  and  I  do  not  know  of  an  instance  of  suicide 
among  the.se  patients,  who  observe  with  the  greatest 
resignation  the  slow  and  progressive  decomposition  of 
their  bodies." 

Lepra  Iliicvh-a ncpsthedca. — In  this  variety,  the  bacilli 
are  located  chiefly  in  the  neuroglia  of  the  peripheral 
nerves,  and  consequently  the  symptoms  exhibited  in  thi- 
part  supplied  by  the  affected  nerves  are  tho.se  which 
would  naturally  follow  their  irritation,  compression,  or 
degeneration.  Chief  among  these  are  the  development 
of  spots  or  macules,  bulhe,  muscular  atrophy,  ana-sthesia, 
motor  paralj'sis,  and  finally  nuitilafion  by  loss  of  parts. 
There  is  no  regular  secpience  observed  in  the  evolution 
of  these  symptoms.  Usually,  however,  the  maeuhe  and 
bullai  are  among  the  earliest  manifestations,  but  their  ap 
pearance  may  be  delayed  for  years. 

The  course  of  this  form  of  the  disease  is  exceedingly 
chronic,  its  average  duration  being  estimated  at  about 
eighteen  3'cars.  '("he  appearance  of  the  spots  is  usually 
preceded  by  anomalies  of  sen.sation,  such  as  formication, 
a  sensation  of  burning  or  stinging,  or  pruritus.  The  size 
of  the  le.sions  varies  from  that  of  a  fifty-cent  piece  to  that 
of  the  palm  or  larger.  By  peripheral  extension  and  coa- 
lescence, large,  irregular  areas,  having  a  curved  contour, 
may  be  produced.  At  first  they  are  reddish  iu  color, 
changing  with  age  to  yellowish  or  brown,  or  even  darker 
shades,  when  they  tend  to  become  slightly  elevated  and 
to  desquamate.  Their  centres  become  depigmented  and 
ana'Sthetic,  while  the  border  may  be  hyperpigmented 
and  hypera'sthetic.  Their  commonest  seats  are  usually 
considered  to  be  the  back,  shoulders,  face,  arms  (espe- 
cially about  the  cUiows),  the  nates,  and  aromid  the  knees.  ♦ 
WHieu  the  spots  are  fully  developed,  they  ma}'  cover  very 
large  areas  of  the  boily  surface.  In  the  ana-sthetic  por- 
tion, and  at  times  extending  beyond  it,  the  production  of 
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sweat  is  entirely  suppressed,  and  tlie  liairs  become  wliite. 
At  this  stage  tlie  disease  may  remain  ajjparently  quies- 
(■ent  for  a  long  period  of  time!  tlie  cinly  symptom  indica- 
tive of  interference  with  tlie  general  health  being  neural- 
gic pains.  Danielssen.  (|noiedhy  Thin,  states  that  he  has 
seen  spols  remain  nnclianged  for  from  eighteen  to  twenty 
years,  during  whicli  time  tlie  patient  sutlVred  so  little  that 
he  required  uo  medical  attendance.  He  adds  that  he  has 
seen  the  anaesthetic  spots  on  mucous  menihrancs  accom- 
jianicd  by  redness  and  tliii-keniiig,  which  disappeared 
witliout  idccration.  The  formation  of  bid]:e  is  cliiirac- 
teristic  of  tliis  form  of  lejirosy.  They  may  be  the  initial 
sym])tom.  in  which   i:i<e   tlii-y  arc  usually  smaller  and 
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more  numerous  tliaii  in  other  alTections,  and  are  either 
liy|ier!EStlietic  or  are  normally  sensitive.  The  older  are 
often  single,  large,  and  may  be  an.'csthetic.  They  ap- 
]icar  suddenly,  and,  if  short-lived  (which  is  the  ruli'),  have 
setiius  contents,  the  latter  becoming  jmnilent  v  lu'n  the 
lesions  persist.  They  heal  afler  rupture,  leaving  a  pale 
scar,  or,  by  infection,  develop  into  deep-seated  ulcers. 
When  the  nerve  trunks  are  the  seat  of  seven;  neuritis, 
they  become  much  thickened,  and  can  be  readily  t'cit  by 
the  lingitr  of  the  examiner.  The  fusiform  enlargement 
of  the  ulnar  nerve  behind  the  olecranon  process  at  the 
clbnw  is  charactciistic.  Other  nerves  especially  in- 
volved may  be  the  tibial,  pciimeal,  and,  less  often,  the 
radial,  median,  biacliial,  and  cervical.  Atropine  changes 
are  noticed  tirsi  in  the  interosseous  nui.scles  of  the  hands, 
the  thenar  and  hyiiothenar  being  the  next  involved;  and 
the  atrophy  extends  thence  up  to,  and  involving,  the 
muscles  of  the  forearm.  In  a  lesser  degree,  the  same 
process  occurs  in  the  lower  cxtreinilies.  This  atrophy 
in  the  hands  produces  the  "lepra  claw,"  in  wliicli  the 
priiximal  |ilialaiiges  are  extended,  while  tlie  middle  and 
distal  are  more  or  less  flexed.  All  the  muscles  of  the 
face  may  atropliy,  leaving  it  expressionless.  By  paraly- 
sis, the  face  may  be  drawn  to  one  side;  the  lower  lip,  by 
involvement  ol  the  orbicularis  oris  muscle,  may  droop  so 
as  to  make  it  ditlictdt  to  close  the  mouth,  thus  allowing 
the  saliva  to  How  over  I  he  chin.  By  the  involvement  of 
the  orbicularis  palpebi'aniin  muscle,  the  lower  I'velid  may 
droop,  making  the  closure  of  the  eye  iiirpossible,  thus 


rendering  it  liable  to  external  injurj',  which  produces  at 
times  uleer-ation  and  destruction  of  the  globe.  The  per- 
foi'ating  ulcer  of  the  foot  which  often  appears  in  peojile 
who  go  barefooted,  is  a  tr-ophrc  affection,  aiiled  in  its  de- 
velopnrcnt  by  prvssur'e,  and  is  usually  located  under  the 
heel  or  ball  of  the  foot.  It  ma_y  be  deep  and  lead  to  ne- 
cidsis  of  the  borre,  arrd  is  exceedingly  diffictilt  to  heal. 
The  phalanges  of  the  feet  and  hands  are  attacked  with 
necrosis,  and  corrrplcte  exfoliation  of  the  bones  occurs. 
The  fingers  and  toes  uray  thus  disappear',  leaving  fiuly 
.strrall,  soft  processes,  upon  which  a  sort  of  irail  rerrrains, 
to  identify  the  member.  Han.sen  and  Looft'  regard  this 
neci'osis  as  being  largely  due  to  external  irrjur'y  to  a  part 
of  low  vitality.  To  this  stage  of 
the  disease  "  lepra  nnrtilairs "  was 
the  term  formerly  applied.  Owirrg 
to  a  lack  of  rmgucnt  fr-oirt  its  glands, 
the  skirr  becomes  dr'y,  fissur-ed,  arrd 
the  seat  of  ulceration. 

Several  constitutional  syrnptonrs 
which  are  not  primarily  leprorrs 
often  occur  irr  the  cour.se  of  tlie 
disease.  These  ar-e  nraiuly  gastro- 
intestinal distru-barrces.  The  kid- 
neys are  liable  to  arrryloid  degenera- 
tion, which  is  one  of  the  corumon 
causes  of  death.  Finally,  in  time 
the  disease  may  becorrre  arrested  and 
only  its  sequelte  remain,  such  as 
antesthesia,  paralyzed  and  atrophic 
muscles,  and  rrrrrtilated  members, 
these  patients  attairring  a  good  age. 
From  the  for-cgoing  description 
of  the  clinical  cour-se,  with  its  sub- 
jective symptoms  and  objective 
lesions,  it  will  be  seen  that  tyjiical 
cases  in  the  two  forms  are  very 
ditfeicnt;  but  tlier-e  are  many  cases 
which  jiresent  appear-ances  that  are 
jurz/ling  even  to  the  most  experi- 
enced. In  a  certain  percentage  of 
casi's  the  bacilli  find  favor-able  soil 
fur  devclopnrent,  either  sinrultane- 
oiisly  or  successively,  both  in  the 
]icriplicral  nerves  and  in  tlic  skirr, 
irr  «  liiclr  case  symptoms  peculiar  to 
both  forms  of  lepr'osy  are  |ir'eserrt. 
Occasionally,  in  the  tuberous  vari- 
ety, the  nodrrles  disappear,  and  the 
case  ajipai'cntly  becorrres  the  ruildcr  or  rtraculo-ames- 
thctic  form.  The  rever.se  also  is  true,  though  irrrrch 
nrore  rarely.  As  to  deciding  any  case  to  be  a  "  mixed  " 
one,  Han.sen  arrd  Looft'  say:  "But  sirrce  evci'V  case 
of  nodular  Icjiidsy  is  accompanied  by  all'cction  of  the 
nerves  and  aua'stliesia,  and  the  natur'al  tcrminatiorr  of 
every  case  of  nodular  leprosy  is  to  pass  into  the  auies- 
tlretic  form,  if  only,  as  occa.sionally  hajtpens,  the  pa- 
tient live  long  enough;  and  srrice  the  skin  eruptions  of 
the  maculo-air;esthetic  form  arecharaeter'ized,  just  as  are 
those  of  the  uodirlar  foi'ur,  by  the  ju'csence  of  tire  leprosy 
bacillus,  we  regar'd  the  tiaiisfoi-mation  of  a  case  of  niacir- 
lo-aiucsthetie  into  uo<iular  leprosy  only  as  a  sign  of  the 
unity  of  the  two  forms,  and  we  delete  altogether  the 
name  of  mixed  leprnsy  ;  otherwise  every  case  of  rmdular 
leprosy  must,  in  all  events,  afler  some  year's  of  existence, 
properly  be  called  nrixed,  for  in  such  case  anieslhesia  is 
never  absent."  In  the  Berlin  Conference,  in  ISitT,  Han- 
sen'  described  a  case  whiclr  ]iresented  synrptoms  ty])ical 
of  both  varieties.  There  were  rvd  tuber-eles  irr  both  eye- 
br'ows  and  oir  both  cheeks.  These  wer'e  I'ather  soft,  and 
had  the  appearance  of  lepi'Ous  tubei'cles,  except  that  no 
hairs  had  fallerr  out  of  the  bi'ows,  and  some  hairs  wei'e 
even  sitrrateil  on  the  tulier'clcs.  A  cover-glass  examina- 
tion revealed  no  bacilli.  In  1898  lie  exci.sed  a  tubercle, 
made  sections,  and  found  the  usual  histological  strnetirre 
of  lejir-a,  but  only  a  few  bacilli.  At  this  time  aniBSthetie 
spots  appeared  orr  the  ar-nrs,  and  there  was  some  anaesthesia 
in  tire  hands.    Tire  tir'stma  eroscopic  diagnosis  was  tttber- 
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cular  k'iii'os_v.  Later,  lie  considered  it  to  be  of  the  macvi- 
lo  ana'stlietic  tj'pe.  Some  time  later,  he  again  saw  tlie 
ease,  at  which  time  the  tuherclc-like  spots  were  trans- 
formed into  true  nodules,  hard  and  devoid  of  hair.s.  Al- 
though he  was  now  more  inclined  to  consider  it  as  be- 
longing to  the  niaculo-ana^sthetic  t3'pe  on  account  of  the 
spots  and  ana'Sthesia.  yet  the  other  appearances  left  the 
case  doubtful  in  his  mind. 

Hisfiivj/. — It  is  probable  that  leprosy  has  existed  among 
ihe  Jews  from  the  earliest  date  of  which  we  have  record 
until  the  present  time,  and  that  th<'y  acquired  the  disease 
during  their  residence  in  Egyjit.  Kaposi  believed  that  the 
leprosy  of  the  Old  Testament  was  merelj'  vitiligo.  Un- 
doubtedly, many  cases  of  vitiligo  were  then  considered 
leprosy,  but  the  cases  in  which  ulceration  (raw  tlesh)  oc- 
curred" evidently  were  not  vitiligo.  Job's  affliction  is 
considered  by  Tliin  and  others  to  have  been  leprosy.  Aris- 
totle, 845 B.C.,  refers  to  a  disease  which  he  calls  "satyria." 
and  from  his  description  Dauielssen  and  Bocck  think  he 
7mist  have  referred  to  tubercular  leprosy,  and  that  his 
observations  were  made  on  the  coast  of  A.sia  JNIinor.  The 
best  early  clinical  desci'iption  of  the  disease  was  given  by 
Areta-'us  in  the  first  century  of  the  Christian  era.  Celsus 
(oS  B.C. -7  .\.D.)  states  that  leprosy  was  almost  unknown 
in  Italy ;  yet  it  seems  probable  that  about  this  time  it 
was  introduced  into  Italy  and  sjiread  fmni  there  into 
Northern  and  Western  Europe.  I?'rom  the  second  to  the 
seventh  century  it  was  prevalent  in  Europe.  Galen,  in 
the  second  century,  writes  of  it  in  France,  Germany,  and 
Spain.  In  the  eleventh  and  twelfth  centuries  it  spread 
all  over  Europe,  and  in  1229  nineteen  thousand  lepros- 
eries  existed,  there  being  two  tliousand  in  France  alone. 
f  It  was  unknown  in  America  until  after  the  arrival  of  the 
negroes  from  West  Africa.  In  the  fourteenth  centur\'  it 
began  to  decline,  and  by  the  seventeenth  it  remained  in 
only  a  few  isolated  localities.  Early  in  the  sixteenth 
century  it  had  nearly  disapjjeared  from  Itah%  and  some- 
what later  from  France.  At  this  time  Denmark  was  also 
free.  It  remained  in  Scotland  for  some  time  after  leav- 
ing England,  the  last  ca.ses  occurring  in  Shetland,  in  the 
latter  jiart  of  the  eighteenth  century.  It  persisted  in 
Sweden  until  the  end  of  the  eighteenth  century,  while  in 
Norway  many  cases  still  exist.  During  the  last  century 
it  made  its  appearance  and  spread  in  new  localities. 
About  the  middle  of  the  century  it  was  introduced  into 
the  Hawaiian  Islands,  where  a  serious  epidemic  has  pre- 
vailed. Jlorrow  *  affirms  that  here,  as  in  other  newly 
infected  districts,  the  disease  was  at  first  cjuickly  fatal, 
and  was  usuall)'  of  the  tubercular  variety ;  but  of  late 
years  it  has  been  less  serious,  and  the  milder  or  maculo- 
ana'Sthetio  type  is  the  more  prevalent.  In  Louisiana, 
leprosy  has  l)een  known  since  17S5,  and  has  nf  kite  years 
increased,  becoming  endemic  there  about  18G(). 

Etiology. — It  is  now  conceded  practically  by  all  ob- 
servers that  Icpros}'  is  a  parasitic  di.sease,  and  produced  l>y 
the  bacillus  le|ira'.  Altiiotigh  attempts  to  reproduce  the 
di.sease  in  the  lower  animals  with  this  bacillus  have  thus 
far  been  unsuccessful,  it  can  be  positively  attirnied  that  the 
bacillus  is  the  active  factor  in  the  production  of  the  dis- 
ease. In  ancient  and  mediicval  times,  and  even  up 
to  a  quite  recent  dale,  leprosy  was  considered  con- 
tagious, but  in  1867  the  Royal  College  of  Phy.sicians 
declared  against  this  theory.  Hansen  and  Looft' 
quote  statistics  and  give  undeniable  proof  of  the  con- 
tagiousness of  the  disease  in  Norway.  Thin-*  quotes 
quite  a  large  number  of  cases  in  which  lejiros}-  was 
undouliteilly  contracti-d  b}- contagion.  Among  other  ex 
amples,  Jlorrow  *  quotes  the  case  of  Father  Damien.  a 
priest,  whose  personal  and  family  history  boie  no  taint 
of  previous  disease,  but  who,  after  close  contact  with 
lepers  in  the  Hawaiian  Islands,  in  a  leper  settlement, 
contracted  the  disease.  Its  development  in  new  coim- 
tries,  or  in  new  localities  in  the  same  country,  can  usually 
be  trace<l  and  proven  to  have  been  produced  by  conta- 
gion. The  contagiousness  is  not  marked,  and  it  requires 
the  closest  relationship  between  the  healthy  and  the  lep- 
rous before  the  disease  can  be  contracted.  It  is  not  di- 
rectly transmissible.     Both  ancient  and  modern  writers 


until  quite  recently  have  con.sidered  it  an  hereditary  dis- 
ease; but  the  mere  fact  of  its  existence  for  a  long  period 
of  time,  iierhiips  for  several  generations,  in  the  sa^ne  fam- 
ily, woidd  not  demonstrate  this  to  be  the  case,  especially 
if  one  accepts  the  undoubted  fact  that  it  is  contagious. 
The  Lepra  Commission  iu  India,  in  1893,  reported  that 
leprosy  in  India  cannot  be  considered  an  hereditary  dis- 
ease, and  stated  that  the  evidence  which  exists  is  hardly 
sufficient  to  establish,  to  an  appreciable  degree,  an  he- 
reditary predisposition  to  the  disease  in  the  offspring  of 
leprous  patients.  Besnier'  says  that  if  an}-  hereditary 
predisposition  exists  in  lepra,  it  is  less  than  that  in  tuber- 
culosis. He  suggests  early  and  repeated  bacteriological 
examination  of  the  nose  and  pharynx,  as  these  may  be 
affected  before  the  disease  becomes  obvious  elsewhere. 
He  ex])lains  the  long  ineuliation  period  l)y  .saying  that 
the  bacilli  lie  dormant,  unable  for  the  time  being  to  ger- 
minate on  account  of  bad  soil.  As  to  the  mode  of  trans- 
mission from  one  person  to  another,  different  ojiinious 
jirevail.  Thin  ■■  says  that  close  personal  contact  is  usually 
necessary,  but  that  the  iiossibility  of  the  infection  being 
carried  by  an  intermediate  host,  such  as  the  mosquito  or 
the  acarus,  is  not  impossible.  Hansen  andLooft'-'  quote 
cases  iu  which  the  infection  was  carried  b}-  way  of  cloth- 
ing. Morrow »  believes  that  in  the  majority  of  cases  the 
contagion  finds  entrance  to  the  body  through  the  mucous 
membranes  of  the  respiratory  and  gastrointestinal  tracts. 
As  prcdi.sposing  causes,  bad  hygiene,  dirt,  filth,  and 
careless  habits  undoubtedly  play  an  important  role. 
Anuing  the  Norwegian  peasants,  where  the  disease  pre- 
vails, Leloir,  quoted  by  Thin,  says  that  the  greater  num- 
ber of  these  people  have  never  bathed.  Their  clothing, 
generally  made  of  wool,  is  ne\er  taken  otf,  even  for 
sleeping,  and  as  it  is  never  washed  dirt  naturally  accumu- 
lates upon  it :  and,  when  not  too  worn,  it  is  handeil  down 
from  generation  to  generation.  As  a  rule,  .several  people 
sleep  in  the  same  bed ;  all  eat  at  the  same  table,  from  the 
same  dish,  often  from  a  conmion  spoon,  and  drink  from 
the  same  vessel.  Hansen  confirms  the  above,  and  states 
further  that,  under  the  civilizing  infiuences  of  life  iu  the 
United  States,  these  habits  are  dropped,  with  the  result 
that  the  disease  no  longer  continues  to  be  propagated, 
but  dies  with  the  death  of  those  already  infected.  Neis- 
ser  saj's  that  the  number  of  lepers  in  any  community 
bears  an  inverse  ratio  to  the  care  taken  to  insure  the  iso- 
lation of  infected  persons.  IjCjirosy  ma}'  occur  at  any 
age,  seldom  before  the  fifth  year,  and  most  often  between 
the  thirtieth  and  fiftieth  years.  Damp  cold  climates,  as 
well  as  moist  hot  ones,  are  most  favorable  for  its  develop- 
ment. 

Gemjraphii. — The  geographical  distribution  of  leprosy 
is  quite  extensive,  covering  probably  one-quarter  of  the 
globe.  It  occurs  endemically  in  Northern  and  Eastern 
Africa,  Egypt,  Arabia.  Persia,  China,  Jaiian,  and  Inilia: 
Russia,  Norway,  Sweden,  Italy,  Greece,  France,  and 
Spain;  the  islands  of  the  Pacific  and  Indian  Oceans;  it  is 
prevalent  in  Central  and  South  America,  Mexico,  the 
West  Indies,  Australia,  the  Hawaiian  Islands,  and  New 
Zealand  ;  and  it  is  found  iu  New  Brimswick  and  other  parts 
of  Canada.  It  is  also  pretty  well  distributed  iu  the 
United  States,  the  most  important  centres  being  in  Louis- 
iana, California,  and  Minnesota.  According  to  a  report 
sent  to  the  Senate  on  March  24th,  1902,  and  made  by  a 
commission  of  medical  officers  of  the  Marine  Hospital 
service,  leprosy  is  distributed  as  follows  in  the  United 
States;  Alabama,  1:  California,  24;  Florida,  24;  Geor- 
gia, 1;  Illinois.  5;  Iowa.  1;  Louisiana,  1.5.5;  Maryland, 
1;  Massachusetts,  2;  Minnesota,  20;  Mississipiji,  5;  Mis- 
souri, 5;  Montana,  1;  Nevada,  1;  New  York,  7;  North 
Dakota.  10;  Oregon,  1;  Pennsylvania,  1;  South  Dakota, 
1;  Texas,  3;  and  Wisconsin,  3;  making  a  total  of  278 
cases. 

PATnoLOGY. — Histologically,  leprosy  belongs  to  the 
group  of  gi'anulomata,  along  with  syphilis,  tuberculosis, 
and  certain  other  affections.  It  is  a  neoplasm,  made  up 
largely  of  partially  reverted  connective-tissue  cells.  In 
this  new  growth  the  specific  bacillus  is  present  in  ex- 
traordinarily large  numbers.     This  organism  presents  a 
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striking  resciiiblaiia.'  to  the  b;icilliis  of  tuburculosis,  both 
niorpliologiciUly  auil  as  regards  its  staining  reactions.  It 
was  discovered  b\-  Hansen  in  1874,  and  his  observations 
were  independently  confirmed  by  Neisser  in  1879.  It  is 
somewhat  thinner  but  a  little  longer  than  the  tubercle 
bacilhH,  though  variations  in  size  occur.  Its  average 
length  is  fi-oni  5  to  6  /;.  Often  in  ordinary  sections  one 
finds  the  whole  area  crowded  with  bacilli.  They  fre- 
quently present  a  beaded  appearance,  which  has  led 
some  observers  lo  believe  that  they  exhibit  spore  forma- 
tion ;  t  lis,  however,  is  doubtful.  They  appear  to  be  in 
groups,  these  usuailj'  being  situated  in  large  ovoid  cells, 
which  constitute  the  lepra  cell.  In  the  discharges  from 
ulcers  and  diseased  tissues,  large  numbers  of  bacilli  are 
present,  and  the  same  tendency  to  grouping  in   ovoid 


Fig.  3190.— Section  of    Leprous  Nodule  in  Skin   showing  Lepra  Bacilli  and  Giaut  Cell 

Suuton.J 


masses  is  often  noticeable.  Besides  the  two  common  lo- 
cations, the  skin  and  the  periphei'al  nerves,  these  organ- 
isms have  been  found  in  greater  or  less  abundance  in  the 
mucous  membranes,  cartilages,  spleen,  liver,  lymphatic 
glands,  hair  follicles,  cornea,  testicle,  spermatic  cords, 
ovaries,  blood-vessel  walls,  kidneys,  and  mammary 
gland.  They  are  not  found  in  the  muscles,  spinal  cord, 
bones,  or  joints,  nor  in  secondary  lesions,  such  as  buUiti: 
nor  are  they  found  in  the  urine  or  menstrual  discharges, 
and  tliey  are  absent  from  all  physiological  secretions 
unless  path()logi<'ally  eonlaminatcd.  In  the  skin  the 
bacilli  are  found  in  great  n\imbers  in  the  tuberous  vari- 
ety, while  in  the  macules  of  the  maculo-ana>sthetic  vari- 
ety they  are  present  in  very  small  numbers;  but  they 
are  numennis  in  the  connective-tissue  sheaths  of  the  per- 
ipheral nerves.  Successful  inoculations  of  the  hiwer  ani- 
mals have  not  been  made,  nor  has  any  one  been  able  to 
grow  the  organism  on  artilieial  media  outside  of  the  hu- 
man body.     Campaua  (Rome)  claims  to  liave  done  so  in 


stab  cultures  on  glucose  agar,  but  his  observations  have 
not  been  confirmed. 

In  consequence  of  the  poor  supply  of  blood-vessels  in 
the  leprous  infiltrations,  the  nodules  have  low  vitality 
and  little  power  of  organization,  and  therefore  undergo 
absorptive  and  retrogressive  changes  slowly.  As  in  the 
other  granulomata,  the  principal  changes  are  found  in 
the  corium,  the  process  beginning  about  the  vessels, 
glands,  and  follicles.  There  is  cellular  infiltration  iu, 
and  hyperplasia  of,  the  external  and  middle  coats  of  the 
vessels,  which  by  pressure  narrow  the  lumen.  The  infil- 
tration extends  fi-om  these  points  upward  to  the  epider- 
mis and  downward  to  the  subcutaneous  tissue.  This 
infiltrate  may  be  nodular  or  ditfuse,  and  is  composed 
of  plasma  cells,  connective-tissue  cells,  occasional  giant 
cells,  and  the  lepra  cells 
which  are  characteristic  of 
.   "■- ^,  this    disease.       These    are 

large,  ovoid  cells,  contain- 
ing several  clumps  of  ba- 
cilli, held  together  by  mu- 
coid material.  Early  in  the 
[irocess,  the  glands  and  fol- 
licles of  the  .skin  become  in- 
filtrated, and  hyperplasia  of 
the  cells  occurs.  This  is 
followed  by  degeneration 
and  complete  destruction 
and  disappearance  of  these 
stiiictures.  The  epidermal 
changes  are  purely  second- 
ary, and  may  consist,  early 
in  the  process,  in  hypertro- 
phy of  the  rete  by  pressure 
anil  irritation  from  below, 
which  is  followed  later  by 
atrophy;  and  when  ulcera- 
tion takes  place  complete 
destruction  occurs.  All 
throughout  this  infiltration, 
the  bacilli  are  very  numer- 
ous, and,  although  they  are 
chietly  located  within  the 
lejira  cell,  some  undoubt- 
I'dly  are  intercellular  in 
situation. 

In  the  maculo-antesthetic 
variety,  nodules  of  prolif- 
erative connective  tissue, 
containing  bacilli,  are  pres- 
ent in  the  peripheral  nerve 
sheaths,  wiiich  by  ]>re.ssure 
early  produce  the  pain  and 
hypcra'stliesia;  later,  as 
pressure  increases,  degener- 
ation occurs  and  anaesthesia 
results.  As  some  fibres  es- 
cape the  pressure,  there  are, 
in  the  aniesthetic  spots, 
limited  areas  which  still  retain  sensation.  Woit,"  whose 
sections  and  observations  were  confirmed  by  Schultz 
of  Bonn  and  Striimpel  of  Erlangen,  found  that  the  skin 
filaments  of  the  peripheral  nerves  were  degenerated, 
while  those  supplying  the  muscles  showed  little  or  no 
degenerative  clianges;  that  ascending  trophic  degen- 
eration of  the  sensory  nerve  branches  was  present;  that 
the  degenerative  processes  involving  the  nerves  spread 
over  the  periphery;  and  that  a  central  origin  cculd  be 
excluded.  In  the  spinal  coi'd,  slight  degeneration  of  the 
posterior  columns  was  observed,  but  bacilli  were  never 
found.  He  believes  with  others  that  in  the  macules  of 
true  maculo-ana^sthctic  leprosy,  either  very  few  or  no 
bacilli  are  present.  Darier'*  says  that  all  macules  have 
a  similar  histological  structure,  and  that  they  all  contain 
bacilli,  and  are  of  the  same  nature  as  the  nodules. 

DuGNOsis. — In  well-advanced  and  typical  cases  of 
either  variety,  the  diagnosis  of  leprosy  is  not  dilficiilt, 
but  iu  the  early  manifestations,  especially  of  the  maculo- 
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ana'stlR'tif  variety,  its  reoognition  is  atteiidc-il  with  the 
greatest  difficulty,  and  iiuniero\is  errors  in  diagnosis  are 
rernnled.     In  its  prodromal  stage,  lejirosy  would  prob- 


FUr.  31.)  1.— Section  ol  Ner\e  shuHing  Lepra  BjuIU.    (After  .leanselme.) 


ably  never  be  suspected,  unless  it  occurred  in  leprous 
districts,  or  there  was  a  history  of  exposure  to  one  af- 
fected with  the  disease.  It  is  chietly  to  be  differentiated 
from  other  members  of  the  group  of  infectious  granulo- 
mata.  especially  from  syphilis  and  tuberculosis.  In  any 
doubtful  ease,  the  demonstration  of  the  bacillus  settles  the 
diagnosis.  Many  of  the  individual  lesions  of  the  above  dis- 
orders, if  taken  alone,  could  hardly  be  identified  as  belong- 
ing to  the  one  or  ilie  other;  but  if  the  general  picture,  as 
well  as  the  individual  lesions,  be  taken  into  consideration, 
the  difference  between  the  diseases  becomes  apparent. 
Both  the  early  and  the  late  manifestations  of  syphilis  might 
be  mistaken  for  leprosy,  but  the  early  macular  syjihiloderm 
following  a  demonstrable  initial  sclerosis,  accompanied 
by  alopecia  in  the  scalp  and  throat  symptoms,  should  be 
readily  recognized.  The  eruption  is  of  shorter  duration  ; 
the  maculre  are  smaller,  less  highly  colored,  and  chietly 
located  on  the  trunk.  The  macula;  of  tubercular  lejuosy 
are  found  on  the  face.  There  is  no  alopecia  of  the  scalp, 
but  the  hair  of  the  eyebrows  falls.  Further,  the  niacuke 
are  larger,  they  may  be  diffuse  and  infiltrated,  and  are 
more  persistent.  The  tubercular  syphiloderm  has  a  ten- 
dency to  remain  localized  in  certain  regions,  and  breaks 
down  and  ulcerates  in  a  much  shorter  period.  The  tu- 
bercles of  leprosy  are  larger,  brownish-yellow  in  color, 
and  present  a  shiny  appearance,  as  if  oiled  or  varnished. 
This  latter  characteristic  is  never  found  in  syphilis. 
The  syphilitic  ulcer  progresses  more  rapidly,  and  pos- 
sesses a  serpiginous  tendency  not  foinid  in  the  leprous 
ulcer.  The  bulhe  of  leprosy  are  not  found  in  ac(iuired 
syphilis. 

Leprosy  is  to  be  distinguishi'd  from  lujnis  vulgaris  by 
the  fact  that  the  nodules  in  the  latter  disease  occur  in 
more  circumscribed  areas,  and  the  individual  lesions  are 
smaller  and  unaccompanieil  by  ana'sthesia.  The  anas- 
thesia,  hypera>sthesia,  and  constitutional  disturbances  of 
leprosy  are  not  found  in  vitiligo  and  morphcca.  Leprosy 
|s  differentiated  from  pemphigus  vulgaris  by  the  presence, 
in  the  former,  of  auiEsthesia  in  the  spots,  by  the  limited 


number  of  the  bulla",  and  by  the  characteristic  cicatrices. 

The  presence  of  aua'sthesiaandhyperplasiadistinguislies 

lepra  from  erythema  multiforme. 

In  its  later  stages,  ana;sthetic  leprosy 
may  be  confounded  with  syringomyelia. 
Hansen  and  Looft,  in  differentiating  be- 
tween these  two,  lay  great  stress  on  the  fact 
that  in  leprosy  a  skin  eruption  is  alwa3'S 
present;  or  if  not  present  at  the  .same  time, 
at  least  some  evidence  of  its  former  exist- 
ence will  still  be  present. 

PuoGNOsis. — The  future  of  the  unfortu- 
nate victim  of  k'lirosy  is  as  dark  to-day  (so 
far  as  hope  of  complete  eradication  of  his 
disea-se  is  concerned)  as  it  has  been  during 
the  many  ages  of  its  existence.  Except  in 
rare  instance  s,  the  malady  eventuallj-  ends 
fatally.  Under  favorable  conditions,  how- 
ever, the  di'^ease,  especially  in  the  milder 
form,  may  cause  the  patient  very  little  suf- 
fering for  many  years;  and,  were  it  not 
for  the  knowledge  which  he  possesses,  he 
might  live  in  comparative  comfort.  Com- 
plete change  of  climate  often  ariests  the 
progress  of  the  disease  for  some  time;  but 
after  a  longer  or  shorter  period  it  again  be- 
comes active.  The  tubercular  form  is  much 
more  raiu'dly  fatal.  In  every  country  where 
leprosy  is  endemic,  a  few  cases  of  ajiparent 
recovery  are  reported  by  competent  author- 
ities. These  patients  have  complete  cessa- 
tion of  symptoms  and  remain  well  until 
death  ensues  from  other  causes.  Recovery 
may  occur  at  any  stage.  Usnall_y.  however, 
it  is  in  the  advanced  stages,  after  much 
mutilation  has  taken  place.  After  a  cure 
has  occurred.  Hansen  and  Looft-  .say:  "  We 
have  occasionally  a  complete  subject,  with 
vigor  and  good  health;  but  usually  only  a 

miserable  rudiment  of  a  human  being,  with  more  or  less 

paralyzed  hands  and  feet ;  with  unclosable  eyes,  of  which 
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-Section  of  Leprous  Spleen  showing-  Lepra  BacillL 
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the  lower  part  of  the  coi-nea  is  opaciue.  and  from  which 
the  tears  roll  down  upon  the  cheeks;  with  paralyzed  fa- 
cial muftcles,  unable  to  close  the  moutli.  so  that  the  sa- 
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liva  coustantly  dribbles  from  it.  Sucli  patients,  how- 
ever, may  live  long  and  reach  great  age,  if  under  such 
circumstances  this  can  be  looked  upon  as  an  advantage. 
Tliey  die  usually  of  some  intercurrent  di.sease. " 

Tre-\tment. — During  the  long  period  of  time  which 
has  elapsed  since  lepi-osy  began  making  history,  almost  in- 
numerable products  and  methods  of  treatment  have  been 
used  for  its  relief  or  cure.  Perhaps  the  most  popular 
and  largely  used  drug  is  chaulmoogra  oil.  This  was  in- 
troducccl  liy  Le  Page,  of  Calcutta,  and  is  used  both  ex- 
ternally and  internally.  Its  dose  is  from  live  to  seventy- 
five  drops,  three  times  a  day.  in  capsules,  emulsion,  or 
milk.  When  the  stomach  will  not  tolerate  the  drug 
(which  unfortunately  often  happens),  Vidal  recommends 
its  active  principle,  gyuocardic  acid,  in  the  form  of  gyno- 
cardate  of  sodium  or  magnesium,  in  capsules  containing 
from  0.3-0.33  {gr.  iij.-v.),  from  ten  to  twenty  capsules 
being  taken  daily.  Externally,  it  may  be  combined  with 
olive  oil,  in  the  proportion  of  one  part  to  from  five  to  fif- 
teen. When  administered  hypodermatically,  it  has 
proved  irritating.  Under  its  prolonged  application,  it  is 
affirmed  that  ulcers  heal,  and  the  general  nutrition  im- 
proves, the  patients  gaining  in  weight,  the  ana-sthesia 
and  hypenesthesia  being  corrected;  the  tubercles  under- 
going involution,  and  general  marked  improvement 
taking  place. 

In  South  America  and  China,  Hoang-nan  is  largely 
used  with  success.  It  is  given  in  pill  form,  in  doses  of 
thi'ee  grains  three  times  daily.  Arsenious  acid,  creosote, 
carbolic  acid,  chlorate  of  potassium,  formalin,  thj'roid 
extract,  salol,  mercury,  and  sodium  salicylate  have  all 
been  largely  used.  Crocker  has  obtained  good  results  by 
the  intramuscular  injection  of  perchlorlde  of  mercury, 
one-quarter  of  a  grain  twice  weekl_y. 

Dyer,'*  of  New  Orleans,  obtained  marked  improve- 
ment in  four  out  of  five  cases  by  using  hypodermatic  in- 
jections of  Calmette's  anteveneue.  From  one  to  eleven 
cubic  centimetres  were  first  injected  every  other  da}' ; 
later,  the  injections  were  repealed  daily,  the  ,sites  being 
the  gluteal  and  intrascapular  regions.  When  the  remed.y 
was  injected  into  nodules  these  disappeared.  One  of  the 
patients  was  apparently  cured.  Serum-lherapy  has  not 
been  successful,  nor  has  the  injection  of  tuberculin  pro- 
duced any  good  effects. 

Unua  says  that  both  the  cutaneous  and  the  nerve 
lesions  are  benefited  bj'  the  use  of  reducing  agents,  such 
as  chrj'sarobin,  pyrogallol,  resorcin.  and  ichthyol.  He 
affirms  that  the  action  of  these  remedies  is  both  local  and 
constitutional,  chiefiy  the  former,  and  that  under  their 
influence  marked  improvement  occurs.  Electricity  is  ad- 
vised for  the  relief  of  pain,  ana'sthesia,  and  hypenesthe- 
sia. Surgical  measures  are  indicated  in  the  treatment 
of  tubercles,  ulcei'S,  lioue  necrosis,  and  gangrene.  The 
condition  of  leprosy  does  not  contraindicate  any  surgi- 
cal operations  which  become  necessary.  Amputations, 
nerve-stretching,  tracheotomy,  and  other  operations  are 
often  demanded. 

Pitopi[Yi..\xis. — As  leprosy  is  unquestionably  conta- 
gious, the  subject  of  the  protection  of  the  uninfected  is 
important.  In  America  attention  was  first  directed  to 
this  by  Dr.  James  C.  White,  of  Boston.  A  number  of  years 
*iter  he  again  called  attention  to  and  urged  measures  to 
check  the  evil.  The  imijortauce  of  this  subject  was  em- 
phasized again,  in  1894,  by  Dr.  .lames  Nevins  Ilydc,  in 
his  report  "On  the  I)istril)ution  <if  Leprosy  in  NortirAmer- 
ica,"  which  was  presentcMl  to  the  Congress  of  Physicians 
and  Surgeons.  Still  more  recently.  Morrow  "  has  sounded 
a  warning  of  the  possible  introduction  of  leprosy  into  the 
United  States  from  her  newly  acquired  leprous  colonies. 
Laws  at  present  exist  prohibiting  the  importation  of 
known  lepers.  Experience  teaches,  however,  that  this 
disease,  which  may  be  for  years  slow  and  insidious  in  its 
development,  readily  evades  ordinary  inspection.  That 
great  care  should  be  tak<'n  to  guard  against  theadmissicm 
of  it  is  shown  by  the  fact  that  practically  all  the  cases  in 
the  United  States,  except  tlio.se  in  Ijouisiaua,  have  been 
imported.  Many  jilans  for  isolating  the.se  patients  have 
been  suggested  and  trie<l  in  various  places,  even  to  com- 


pulsory detention.  The  latter  has  been  very  successful 
in  Bombay  and  other  places.  The  adoption  of  such 
measures  in  this  country  is  at  present  out  of  the  question. 
Numbers  of  the  milder  auKsthetic  patients,  being  but 
slightly  infectious,  cannot  justly  be  confined  for  life; 
while  others  suffering  from  the  tuberous  variety,  whose 
ulcers  and  mucous  discharges  are  highly  infective,  cer- 
tainly should  be  isolated,  lm)iortant  measures  in  the 
care  of  leprous  patients  concern  their  hj'gienic  surround- 
ings. A  wholesome  diet,  warm  clothing,  protection  from 
sudden  changes  of  temperature,  opeu-air  exercise,  baths, 
daily  inunctions,  and  massage  are  all  advised.  That 
hygiene  plays  an  important  role  in  the  management  of 
leprosy  is  well  illustrated  b.y  the  immediate  cessation  in 
the  spread  of  the  disease,  and  by  the  great  improvement 
in  the  individual  cases  themselves,  among  the  Norwegian 
lepers  in  jNIiunesota.  Oliver  S.  Vriiisbi/. 
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\.E?l^HOn^.—Ctdl•l■l■^ilEoot.  Culi-er's  Pltysic.  The 
rhizome  and  roots  of  Leptaiidra  virginica  (L.)  Nutt. 
(fain.  iScrophulitrutcea').  (The  name  Lcptandra  will 
doubtless  replace  that  of  "  Veronica  "  of  the  present  U. 
S.  P.  definition.)  Lcptaudra  grows  very  abundantly  in 
rich  open  woodlands  and  copses  through  the  Eastern  and 
Central  United  Stales.  It  is  a  perennial  herb,  with  sim- 
l)le,  perfectly  straight,  erect,  slender  stems,  from  two  to  six 
feet  high,  whorled  lanceolate  leaves,  and  terminal  pani- 
cles of  long,  slender,  acute,  white  or  pinkish,  densely  flow- 
ered spikes.  The  drug  is  gray-brown  or  gray-black,  from 
four  to  six  inches  long,  much  branched  and  crooked,  the 
rhizomes  slightly  flattened,  about  one-fourth  inch  thick. 
The  internodes  are  characteristicall}'  narrowed  downward 
and  readily  disarticulate.  The  roots  are  rather  few. 
coarse,  and  unbranched.  The  drug  has  Utile  odor,  but  a 
bitter,  resinous,  and  slightly  acrid  taste. 

The  demand  for  Leptandra  is  chiefly  American.  It 
has,  however,  been  recognizeil  in  the  Pharmacopa?ia  since 
its  first  edition  and  has  of  late  increased  greatly  in  favor, 
both  here  and  abroad. 

Its  impoitant  constituent  is  six  per  cent,  of  an  irritant 
resin,  of  the  same  general  character  as  those  of  mandrake 
and  jalap.  It  contains  a  little  saponin,  tannin  and  gum, 
and  the  peculiar  bitter  crystalline  glucoside  leptiimlnii, 
which  is  soluble  in  both  water  and  alcohol,  and  v.iiich 
must  not  be  mistaken  for  the  commercial  article  so- 
called. 

Our  knowledge  of  the  action  of  leptandra  is  purely 
clinical.  It  is  a  stimulating  laxative  or  an  irritant  ca- 
tliartic,  according  to  its  condition  and  dose.  In  the  re- 
cent state  it  is  drastic  and  even  emetic,  and  poisonous, 
becoming  milder  with  drying  and  keeping.  It  stimulates 
the  intestinal  mucous  secretion  and  the  dejection  of  bile, 
and  also  the  intestinal  movements,  and  is  an  excellent 
laxative  in  doses  of  1  gm.,  and  a  purgative  in  doses  of 
3  to  4  gm.  The  long  list  of  therapeutic  properties  attrib- 
uted to  it  by  the  eclectics  are  not  to  be  denied,  but  are 
the  riisult  of  improved  elimination  and  nutrition.  The 
official  preparations  are  the  fluid  extract,  dose  1  to  4  c.c. 
(fl.  3  i-i.)and  the  extract,  dose  0.06  to  0.3  gm.  (gr,  i.-iij.). 
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Leptaudra. 
lieucocj-tottls. 


Each  official  vegetable  catliartic  pillcontains 0.001") gni. 
of  this  e.xtract.  Commeicial  "  k-ptandrin  "  is  the  practi- 
cal equivalent  of  this  extract.  lloiri/  II.  liuahy. 

LESLIE  WELL.— Ingham  County,  Jlichigan. 

Post  ( U-kice. — Leslie. 

Act  ESS. — Fiom  Jackson,  via  the  Jackson,  Lansing  and 
Saginaw  Railroad  to  Leslie,  lifteeu  miles  north.  This  is 
a  very  good  calcic  Avater,  with  sufficient  iron  to  gi\e  it 
touic"  properties.     Analysis  by  Prof.  R.  C.  Kedzie: 

One  United  States  G.illon  co.vtaiss: 
Solids.  (.Jrains. 

Sodium  hi(\irhnnate . 


Pot;i.<*niiii  tiirarl»)nate.. . 

Calciuiii  liirartmiiate 

Magnesium  iiK-arbonate  . 

Iron  bicarbonate 

Calcium  sulphate 

Alumina 

silica 


4..55 
30.62 

2.08 
.BT) 

6.3.01 


Total 

Carbonic  acid  gas,  13.05  cubic  inches. 

This  water  is  very  useful  in  ausemia  and  debilitated 
states  of  the  system,  especially  in  those  affected  with  gas- 
tric and  intestinal  disorders.  James  K.  Crook. 

LEUCOCYTOSIS.— By  leucocytosis  is  meant  an  in- 
crease of  the  number  of  leucocytes  in  the  circulatory 
blood  above  that  w'hich  is  normal  for  the  individual. 
This  increase  must  aflect  chielly  the  polynuclear  leuco- 
cytes— or  each  variety  in  such  a  way  that  th<'  relati\'e 
proportions  of  the  ditferent  leucocytes  remain  the  same 
as  in  health. 

NOR-M.XL   PERCEXT.\(iK  OF  E-VCll    V.lRIKTY    IN'   THE   ADULT. 


((I) 


)  Small  lymphocytes 2i)  to  ;iO  per  cent. 


"(  Large  lymphocyte.^ 4  to 

ih)  Poly  ( morpho  ( nuclear  neutrophiles 62  to  To        " 

(CI  Eosinophiles Ho    t 

((()  Mast  cells A  tt-i   i 

Myelocytes  reju-csent  a  pathological  variety  of  leuco- 
cytes— hence  an  increase  of  leucocytes  involving  espe- 
cially the  myelocytes  is  not  considered  a  leucocj'tosis,  but 
represents  a  special  blood  disease  which  is  considered  un- 
der the  heading  Leukamia. 

Again,  an  increase  of  leucocytes  involving  especially 
the  lymphocytes  is  not  a  leucocytosis — but  is  either  a 
lymphocytosis  or  a  lymphatic  lcuk;emia. 

Some  authorities  prefer  the  terms  hyperleucocytosis 
and  hypoleucocy  tosis  to  indicate  au  increase  and  decreiise 
in  the  number  of  leucocytes,  using  the  word  leucocytosis 
to  mean  the  normal  number  of  leucocytes. 

The  normal  number  of  leucocytes  varies  within  quite 
a  wide  range  in  healthy  adults  (.j.OOU  to  10,500).  People 
in  a  poor  condition  of  nutrition  but  with  no  special  dis- 
ease have  a  low  leucocyte  count,  with  a  reduced  percen- 
tage of  polynuclear  cells,  while  those  in  vigorous  health 
have  a  high  leucocyte  count,  even  approaching  a  .slight 
leucocytosis,  with  an  increased  percentage  of  polynuclear 
cells. 

The  estimation  of  the  number  of  leucocytes  is  of  great 
value  in  the  diagnosis  and  prognosis  of  disease,  and  aids 
materially  in  operative  decisions,  when  considered  in 
connection  with  other  diagnostic  and  prognostic  data. 
Considered  by  itself,  it  is  useless. 

It  is  highly  important  t(j  keep  in  mind  the  fact  that  a 
leucocytosis  may  be  physiological. 

Varieties  of  Physiologicai,  Leucocytosis. ^ — {«) 
New-born,  (h)  digestion,  (c)  pregnancy,  (d)  postpartum, 
(e)  after  violent  exercise,  massage  and  cold  baths,  (/) 
moribund  state. 

In  the  new-born  there  is  a  leucocytosis,  varying  from 
17,000  to  21,000,  greatly  increased  by  digestion.  This 
gradually  decreases  as  the  child  grows  older,  until  about 
the  sixth  year,  when  it  approaches  the  noiTnal  adult 
standard.  It  must  be  kept  in  mind  that  the  leucocyte 
count  of  a  child  is  greatly  influenced  by  the  backward- 
ness or  forwardness  of  its  development. 


Attention  to  digcxtion  leucocytosis  is  often  overlooked  in 
the  estimation  of  leucocytes  and  in  the  deductions  drawn 
therefrom.  After  a  meal  rich  in  proteids  the  leucocyte 
cotmt  may  increase  in  health  about  33  per  cent.  A  vig- 
orous person  wliose  fasting  leucocyte  count  is  9.000  mav 
have  a  count  of  12,000  three  to  four  hours  after  a  meal. 
The  best  time  for  making  a  fasting  leucocyte  count  is  be- 
fore bieakfast,  since  during  the  day  there  is  more  or  less 
digestion  leucocytosis  most  of  the  time.  In  certain  dis- 
eases other  than  those  of  the  digestive  tract,  there  may 
be  quite  a  marked  digestion  leucocytosis.  Cabot  gives 
the  following  examples: 

In  a  case  of  pneumonia  the  count  before  food  was  10,- 
400.  after  food  21,700;  in  neurasthenia,  before  food  7,500, 
after  food  13,.">00. 

Any  disease  of  tlie  gastrointestinal  tract,  whether 
functional  or  organic,  may  prevent  the  appearance  of  the 
digestive  leucocytosis.  In  chronic  gastritis  there  may  be 
an  absence  of  digestion  leucocytosis.  or  it  may  be  slight 
and  late  in  appearing.  In  dilatation  of  the  stomach  it 
maj'  be  absent.  In  the  majority  of  cases  of  cancer  of 
the  stomach  it  does  not  occur. 

Prefjitdiici/. — Most  iiriniip;\r:e  show  a  moderate  degree 
of  leucocytosis  during  the  later  moullis  of  ])reguancy, 
averaging  about  13.000.  It  is  not  so  common  in  multip- 
ara'. The  fact  that  in  this  condition  there  is  no  diges- 
tion leucocytosis  suggests  that  the  whole  process  may  be 
a  digestive  leucocytosis. 

The  fact  that  there  is  normally  a  moderate  leucocytosis 
during  the  jiost-partum  period  is  of  value,  because  it 
might  be  taken  as  an  evidence  of  sejisis. 

Violent  exercise,  massage,  and  cold  bathing,  such  as 
the  typhoid  bath,  cause  a  moderate,  temijorary  leuco- 
cytosis, comparable  to  tlie  digestion  leucocytosis. 

Moribiinil,  lU'  terminal,  leucocytosis,  occurs  during  the 
terminal  stages  of  different  diseases,  and  in  most  cases  is 
due  to  peripheral  stasis.  In  some  cases  it  is  thought  that 
the  terminal  infections  may  be  responsible.  The  increase 
in  white  cells  is  moderate  and  is  usually  in  the  polymor- 
jUionuclear  cells;  the  count  seldom  exceeds  20,000  or 
30,000.  Occasionally,  as  in  the  case  of  pernicious  ame- 
inia  reported  by  Cabot,  the  increase  in  the  lymphocytes 
is  so  marked  as  to  resemble  lymphatic  leuka'inia. 

Pathological  Leui-ocytosis. — Cabot  makes  the  fol- 
lowing classification:  (1)  Post-hemorrhagic ;  (2)  intlam- 
iiiator}-;  (3)  toxic;  (4)  malignant  disease;  (5)  therapeu- 
tic and  experimental. 

Theory  E.iiilniiiinii  Pathohjgicid  Lciicocylnsis. — Present 
evidence  tends  to  show  that  this  process  is  a  general  one, 
involving  the  entire  circulatory  sj'stem, — that  a  drop  of 
blood  from  the  linger  or  the  ear  may  be  taken  as  an  index 
of  the  blood  condition  in  the  dee]ier  vessels  of  the  body. 

Leucocytosis  is  symptomatic  of  an  excessive  output 
and  rapid  develojunent  of  leucoc3'tes  by  the  bone  marrow 
due  to  the  influence  of  cheinota.ris. 

The  chemotactic  theorymaybe  stated  asfollows:  The 
presence  in  the  blood  of  cert^iin  chemical  substances,  pro- 
duced by  infective  agents,  is  capable  of  exerting  both  an 
attractive  and  a  lepellent  influence  upon  the  amceboid 
leucocytes.  If  cells  are  attracted  by  such  substances,  the 
phenomenon  is  known  as  a  positive  chemota.vis;  if  they 
are  repelled,  it  is  called  negative  chemotaxis.  This  effect 
upon  the  cells  of  the  blood  may  be  produced  by  bacteria 
or  their  products, — necrotic  tissue  wliicb  has  gained  en- 
trance to  the  circulation,  and  thermal  and  mechanical 
irritants.  It  would  seem  that  different  varieties  of  leuco- 
cytes— polynuclear  neutrophiles,  eosinophiles,  lympho- 
cytes— respond  to  different  stimuli;  in  one  instance  we 
have  an  ordinary  leucocytosis — as  in  pneumonia,  in 
which  the  polymorphonuclear  cells  are  chiefly  increased  ; 
in  anotlier,  as  in  trichiniasis,  an  eosinophilia ;  in  a  third,  a 
lymphocytosis. 

It  seems  reasonable  to  conclude  that  leucocytosis  is  a 
conservative  process  on  the  part  of  nature,  and  represents 
an  attempt  to  destroy  the  infectious  agent  or  its  product 
by  mechanical  means,  i.e.,  phagocytosis;  or  by  chemical 
means — the  production  of  chemical  substances  (alexins) 
which  act  as  bactericidal  or  antitoxic  agents.     Grabit- 
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sclu'wsky  slates  tlnit  these  processes  are  most  active  at 
tlie  period  of  inaxiiiiuiii  leucocytosis. 

Just  previous  to  the  development  of  leucocj'tosis,  there 
is  usually  a  stage  in  which  the  leucocyte  count  is  low. 
This  is  called  by  LowitUw  /iiinjpiiiir  ])/ia.ie.  Goldscheider 
and  Jacob  have  proved  tliat  tliisis  dependent  purely  upon 
an  altered  distribution  of  the  cells  iu  favor  of  the  deeper 
vessels. 

Pathological  leucocytoses  differ  from  the  physiological 
in  being  usually  of  larger  extent  and  of  greater  dtiration, 
and  in  being  almost  always  accompanied  by  a  relative 
and  absolute  increase  in  tlie  poly(morpho)nuelear  leuco- 
cytes. There  is  also  a  change  in  the  cell  structure  in  cer- 
tain cells.  A  small  percentage  of  the  poly(inorpho)- 
nuclear  cells  resemble  myelocytes,  liaving  a  nucleus 
which  is  on  the  border  line  between  the  two  cells.  One 
to  three  per  cent,  of  the  cells  have  become  so  altered  that 
they  cannot  be  distinguished  from  myelocytes. 

P<jst-IIemoi-rhiigii\ — Following  a  large  hemorrhiige 
there  is  usuallv  within  an  hour  a  considerable  leucocvto- 
sis_fron-.  16,0(10  to  18.000.  In  hemorrhage  from  "the 
stomach  this  disappears  again  in  a  day  or  two.  while  in 
ordinary  traumatic  hemorrhage  it  persists  longer. 

Iiifliiiiiiixttori/  and  Infections. — To  the  clinician  the  de- 
termination of  leucocytosis  in  the  numerous  infectious 
and  inflammatory  conditions  is  of  more  practical  value 
from  the  standpoint  of  diagnosis  and  prognosis,  than  tlie 
leucocytosis  in  all  other  conditions. 

In  the  consideration  of  this  variety  of  leucocytosis  and 
in  the  deductions  to  be  drawn  from  it,  it  is  well  to  keep  in 
mind  the  following  facts. 

There  is  no  direct  connection  between  leucoc}'tosis  and 
fever,  since  many  febrile  processes — typhoi<l  fever,  for 
instance— run  their  entire  course,  if  uncomplicated,  with- 
out leucocyto.sis,  even  showing  a  hypoleucocytosis. 

Purulent  and  gangrenous  processes  usually  cause  a 
higher  leucocytosis  than  serous  processes  (compare  em- 
pyema and  pleurisy),  but  the  amount  of  leucocytosis  de- 
pends on  the  severity  of  the  infection  and  the  resisting 
power  of  the  patient.  A  leucocytosis  which  increases 
from  hour  to  hour  suggests  an  acute  spreading  inflam- 
matory process,  and  its  detection  is  of  great  value  in 
cases  of  acute  appendicitis  in  influencing  the  surgeon 
regarding  his  operation  and  prognosis.  Wright  and  Joy 
{Medical  JXeirs,  April  5th,  1902)  come  to  the  following  con- 
clusions from  a  study  of  one-hundred  and  twenty-four 
cases  of  appendicitis  in  which  they  have  blood  records, 
and  about  as  many  in  which  they  have  no  records. 

1.  The  leucocyte  coimt  is  a  valuable  aid  to  prognosis 
in  appendicitis. 

2.  This  is  distinct  from  its  diagnostic  value. 

3.  A  high  stationary,  or  an  increasing  count,  indicates 
a  morbid  condition  of  increasing  severity  which  demands 
operation  no  matter  what  the  clinical  symptoms  may  be. 

4.  A  low  stationary  or  decreasing  count  indicates  that 
the  severity  of  the  case  is  abating  and  that  an  operation 
inay  be  safely  postponed.  Cases  in  which  a  falling  count 
is  accfimpanied  by  unmistakable  signs  of  a  generally  bad 
condition  form  the  rare  e.xception  to  this  general  princi- 
ple, and  in  them  there  is  no  chance  of  error. 

5.  No  arbitrary  set  of  prognostic  values  to  be  assigned 
to  various  degrees  of  leucocytosis  can  be  constructed. 
The  important  point  is  to  follow  any  scheme  in  which 
one  learns  to  have  confidence,  provided  the  essential 
principle  be  preserved. 

6.  The  count  indicates  when  operation  should  be  per- 
fori7ied  for  the  be.;t  interests  of  the  patient. 

7.  Circumstances  often  render  it  desirable  to  postpone 
operation  in  appendicitis.  Study  of  the  blood  renders  it 
possible  to  determine  whether  this  may  be  done  with 
safety  and  often  renders  such  postponement  permissible. 

Wiien  appendicitis  is  walled  off  and  stationary,  leuco 
cytosis  is  less  than  in  the  advancing  process  and  does  not 
increase  from  hour  to  hour. 

Leucocytosis  is  present  in  the  following  inflammatory 
diseases  (Cabot): 

Asiatic  cholera,  relapsing  fever,  typhus  fever  (accord- 
ing to  the  majority  of  oliservers),  scarlet  fever,  diphthe- 
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ria  and  follicular  tonsillitis,  syphilis  (secondary  stage), 
erysipelas,  bubonic  plague,  yellow  fever  (some  cases), 
pneumonia,  smalipo.x  (suppurative  stage),  malignant 
endocarditis,  puerperal  septica>mia,  and  all  pyannic  and 
septica'inic  conditions,  actinomycosis,  trichinosis,  gland- 
ers, acute  multiple  neuritis  (febrile  stage),  acute  articular 
rheumatism,  septic  meningitis  and  cerebrospinal  menin- 
gitis, cholangitis,  cholecystitis,  empyema  of  gall  liladder, 
acute  pancreatitis,  endometritis,  cystitis  (some  cases), 
gonorrhoea;  abscesses  of  all  kinds  and  situations, — felou, 
carbuncle,  furunculosis,  tonsillar  and  retropharyngeal 
abscess,  appendicitis,  phlebitis  (some  cases),  pyoneptiro-  ■ 
sis,  perinepliritic  abscess,  pyelonephritis,  osteomyelitis, 
empj'ema,  psoas  and  hip  abscesses  when  not  simply  tu- 
berculous, abscess  of  lung,  liver,  spleen,  ovary,  and  pros- 
tate, salpingitis  and  pelvic  peritonitis,  epididymitis, 
pericarditis,  peritonitis,  arthritis  (serous  or  purulent  non- 
tuberculous),  conjunctivitis,  gangrenous  inflammations 
of  the  appendix,  lung,  bowel,  mouth  (noma),  many  in- 
tianunatory  diseases  of  the  skin,  such  as  dermatitis,  pein- 
jihigus,  pellagra,  herpes  zoster,  prurigo,  some  cases  of 
universal  eczema.  A  miscellaneous  class  producing  leu- 
cocytosis (toxic  underCabot's  classification) includes  that 
of  illuminating-gas  jjoisoning,  quinine  poisoning,  rickets, 
uric-acid  diathesis,  gout,  acute  yellow  atrophy  of  the 
liver,  advanced  cirrho.sis  of  the  liver  (some  cases),  espe- 
cially with  jaundice,  acute  gastrointestinal  disorders 
(ptomains?).  chronic  nephritis,  usually  in  tu'a?mia  cases, 
after  injections  of  tuberculin  and  thymid  extract  and  of 
normal  salt  solution  (intra venous). after  ingestion  of  salicy- 
lates, potassium  chlorate,  or  phenacetin,  during  or  after 
prolonged  chloroform  narcosis,  ether  narcosis  (according 
to  some  observers). 

Malignant  Dixease. — The   pcsition   of   the   tumor,   its 
size,  rapi<lityof  growth,  the  number,  size,  and  position  of 
its  metastases,  and  the  resisting  piower  of  the  patient- 
all  have  a  marked  effect  upon  the  number  of  leucocytes   ', 
iu  malignant  disease.  '         | 

There  may  be  a  leucopeniaiu  cancer  of  the  oesophagus,  I 
due  to  the  starvati<m  which  a  new  growth  in  that  loca-  j 
tion  causes.  If  the  cancer  is  small  and  without  metasta-  [ 
ses — as  in  the  early  epithelioma  of  the  lip — the  leucocyte  i 
count  is  normal.  Excessively  high  counts  are  never 
found.  In  rapidly  growing  and  extensive  neopla.sms  of  ! 
the  lung,  liver,  ani'l  kidneys  counts  of  ."iO.OOO,  40,000,  and  ' 
28,000  iiave  been  made.  Sarcoma  usually  produces  a  i 
more  frec[uent  and  larger  leucocytosis  than  carcinoma,  i 
When  all  cases  are  considered,  absence  of  leucocytosis  is  ' 
perhaps  more  common  in  malignant  disease  than  is  its  j 
presence.  ( 

Therapeutic  and  Experimental. — Pohl  foiind  that  most  . 
of  the  so-called  tonics  and  stomachics  produce  a  slight  i 
leucocytosis  in  animals.  Winternitz  injected  a  large 
variety  of  substances  subcutaneonsly,  and  found  that  the  i 
degree  of  leucoc3'tosis  was  parallel  to  the  degree  of  local  , 
reaction  excited.  I 

Lyniphoriitfixix  is  an  absolute  and  relative  increase  in  the  I 
circulating  lymphocytes.  Theordinaiy  white  count  can-  ! 
not  of  course  determine  this  fact,  but  resort  must  be  had  , 
to  the  difl'ercntial  count  of  .stained  films.  A  moderate  . 
white  c<iunt  might  show  a  lymphocytosis.  If  lymjiho-  , 
cytosis  is  a.ssociated  with  an  increase  in  the  total  white  ; 
count  it  cannot  be  distinguished  from  lymphatic  leukiB-  | 
mia  except  by  the  history  and  physical  signs.  If  we  take  '■ 
the  adult  blood  as  our  standard,  lymphocytosis  is  normal  I 
for  healthy  infants.  Certain  of  the  diseases  of  infancy  , 
increase  the  lymphocytes  remarkably — such  as  cholera 
infantum,  ricket.s,  various  intestinal  troubles,  scurvy,  , 
hereditary  syphilis,  and  especially  pertussis,  which  dis-  . 
ease,  according  to  Jleunier,  may  iiuadruple  the  lymplio-  ' 
cytes.  There  is  no  rule  go\erning  the  size  of  the  , 
l3'mphocyte;  sometimes  it  is  the  larger,  sometimes  the  | 
smaller,  and  often  no  division  can  be  made  between  the 
two.  j 

In  many  debilitated  conditions  in  the  adult,  the  per- 1 
centage  of  lymphocytes  is  increased — due  simply  to  a 
diminution  in  the  number  of  polj'uuclear  neutrophiles. 
This  must  not  be  called  a  lymphocytosis. 
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Leui-orrlioea. 


Tlie  diagnostic  value  of  lymphocytosis  is  seen  chiefly 
in  the  diagnosis  of  lymphatic  leuktemiu,  when  associated 
witli  tlie  presence  of  glandidar  tumors.  Uliooping- 
cough  nuist  tirst  be  proved  absent.  If  associated  with 
cosinophilia  it  may  suggest  obscure  syphilitic  disease. 

Eosiitiipliiltii  is  an  absolute  increase  in  the  nunibei'  of 
eosinophiles  in  the  circulating  bhiod.  There  is  a  vari- 
Htion  of  from  'i'y  tooOO  per  cubic  millimetre  in  theliealthy 
adult  blood.  Physiologically,  cosinophilia  occurs  in 
young  infants,  and  in  women  during  the  meustrual  period 
uuil  after  coitus. 

Pathologically,  it  has  been  reported  in  a  large  number 
of  diseases,  but  from  the  standpoint  of  practical  diagno- 
sis is  of  more  value  in  trichiniasis  than  in  any  other  dis- 
(■ase.  The  following  list  of  diseases  in  which  eosinophilia 
is  found  with  the  greatest  regularity  is  taken  from  Da 
Costa: — 


Diseases  nf  the  Skin. 
Dermatitis  herpetiformis. 
Eczema. 
I.eprosy. 
Lupus. 
Pellagra. 
Pemphisriis. 
Priirifror 
Psoriasis. 
Scleroderma. 
Urticaria. 


Parasilic  Diseaxex. 
Helitiinthiasis. 
.Ankylostomiasis. 
.\scaris  liniiliricnitles  infection, 
o.xyiiris  MTniicuIaris  infection. 
1  lenia  mediocanellaia  infection. 
Trichin;asis. 

Dise(U<cs  of  Bo}ies. 
Hypertrophy. 
Osteomalacia. 
Malignant  neoplasms. 


PdSt-fehrile  Couditions. 
Malarial  fever. 
I'nemnonia. 
liheuniatic  fever. 
Scarlet  fever. 
septiraMnia. 
Bronchial  asthma. 
Spleuo-meduUary  leiikjemia. 

Jii/iies  U(ie  ArntiU. 

LEUCOPENIA.— An  absolute  reduction  in  the  nmnlier 
of  leucocytes  in  the  ciiculating  blood  below  the  lowest 
normal  limit  is  termed  leucopenia,  or  hypoleucocytosis. 
It  is  the  opposite  of  leucocytosis  or  hj-perleucocytosis. 
The  lowest  noriual  limit  is  usually  given  as  5,000  per 
cubic  millimetre.  It  is  rather  seldom  in  any  condition 
that  the  leucocytes  fall  veiy  uuich  below  3,000  per  cubic 
milliinetre.  Koblanek  reports  a  remarkable  case  of 
leucopenia  in  an  eiiile])lic  man  twenty-tive  years  of  age. 
In  a  Cjireful  e-\amination  of  twenty  stained  cover-glass 
preparations,  he  found  only  one  Icucocj'te.  Cabot  refers 
to  an  unusual  case  of  lyiuphatic  leuka>mia,  in  which  the 
white  count  fell  from  40.000  to  419  per  cubic  millimetie 
in  the  course  of  three  weeks  as  the  result  of  the  develop- 
ment of  an  acute  septica-iuia.  There  are  two  classes 
of  leucopenia — (1)  physiological,  (3)  jiathological. 

Pkysidlii/jiciil  Icuciipeitiit  may  occur  after  prolonged 
cold  baths,  short  hot  batlis,  and  stimulation  of  ,sensory 
nerves.  A  change  in  the  distribution  of  the  leucocytes 
in  the  vessels  takes  place  as  a  result  of  vasomotor  influ- 
ences. ^Malnutrition  and  starvation  are  prominent  factors 
in  causing  a  reduction  in  the  numberof  leucocytes.  The 
faster  Lucci  showed  a  decrease  in  his  leucoc_vtcs  froiu 
14,.')30  to  SOI  per  cubic  millimetre  after  a  seven  daj's'  fast. 
This  number  increased  to  l,o30  on  the  eighth  day,  and  re- 
mained at  about  this  figure  during  the  remaining  twenty- 
two  days  of  the  fast.  If  disease  is  e.vcluded,  the  number 
of  leucocytes — especially  the  polymorphonuclear — maj* 
betaken  as  an  index  of  the  patient's  nutrition.  A  low 
leucocyte  count  indicates  poor  nutrition. 

Patliolof/icfil  Leiieiipeiiin.—\t  is  rather  diflicult  to  sepa- 
rate leucopenia  and  a  simple  absence  of  leucoc\'tosis. 
The  fact  that  some  of  our  mc>st  important  diseases  (when 
(levoidof  complications)  show  an  absence  of  leucocytosis, 
is  a  remarkable  aid  in  diagnosis.  The  following  diseases 
are  included  in  this  list:  typhoid  fever  ;  tuberculcsls,  in- 
cluding incipient  phthisis;  miliary  tuberculosis,  tulier- 
culoiis  pei'itonitis.  tuberculous  ostitis  and  periostitis, 
tuberculous  pleurisy,  tubeiculous  pericarditis. 

If,  during  the  course  of  these  diseases,  a  leucocytosis 
develops,  it  points  to  the  jjresence  of  a  new  factor;  in 
typhoid  fever,  for  instance,  one  of  its  numerous  compli- 


cations should  be  suspected  and  looked  for,  such  as  phle- 
bitis, perforation,  hemorrhage,  peritonitis,  abscess,  bron- 
chitis, etc. 

Pulmonary  tuberculosis  inevitably  becomes  a  mixed 
infection  as  the  lesions  increase,  with  a  resulting  leuco- 
cytosis. 

Ua  Costa  states  that  leucopenia,  or,  at  least,  an  absence 
of  leucocytosis,  may  occur  during  the  cour.se  of  the  fol- 
lowing additional  infectious  diseases:  measles,  influenza, 
malarial  fevers,  Malta  fever,  and  lepros}'.  A  combina- 
tion of  an  intense  infection  and  feeble  resisting  power 
may  result  in  a  very  low  white  count,  as  in  certain  cases 
of  pneumonia  and  appendicitis. 

A  well-marked  leucopenia  may  be  expected  in  about 
one -fourth  of  the  cases  of  chlorosis,  and  in  about  tliree- 
fouiths  of  the  cases  of  pernicious  ana'tiiia.  In  some  very 
severe  cases  of  secondary  anaemia  aud  in  splenoiuegal}'  it 
is  found.  Chronic  gastroenteritis  in  infancy  reduces  the 
white  count  below  the  normal.  An  iutercurienl  infection 
may  produce  a  leucopenia — as  in  Cabot's  case  referred  to 
above.  Various  investigators  have  produced  a  decrease 
in  the  number  of  leucocytes  by  the  administration  of 
various  substances  hypodermically.  Bohland  found  that 
it  followed  the  injection  of  ergot,  .sulphonal,  tannic  acid, 
camphoric  acid,  atropine,  agaricin,  and  picrotoxin. 
Delezene  injected  various  anticoagulant  substances,  pej)- 
toue,  diastase,  and  eel  serum,  with  a  resulting  marked 
leucopenia. 

The  leucopenic  phase  which  precedes  the  development 
of  leucocytosis  has  been  referred  to  above,  in  the  article 
on  leucocyto.sis. 

In  typhoid  fever  there  is  a  gradual  decrease  in  the 
number  of  leucocytes  after  the  tirst  week,  the  lowest 
counts  being  found  during  the  Hfth  and  sixth  weeks. 
This  rule,  according  to  Winter,  does  not  hold  good  in  all 
cases,  but  it  is  so  constant  that  if  in  a  given  case  of  non- 
eruptive  fever  the  number  of  leucocytes  is  iioruial  or 
subnormal,  it  would  be  a  strong  point  in  favor  of  the 
diagnosis  of  typhoid  fever.  There  is  a  progressi\e  dim- 
inution in  the  percentage  of  the  polymorphonuclear 
cells  which  continues  into  the  stage  of  early  convales- 
cence. The  percentage  of  lyiuphocytes  is  incieased 
throughout  the  fever,  the  increase  being  most  marked  in 
the  stage  of  convalescence.  The  degree  of  the  leucope- 
nia corresponds  in  a  general  way  to  the  severity  of  the 
disease  (not  taking  into  account  the  ell'ect  of  complica- 
tions). Cotmts  as  low  as  2,000  and  3,000  are  not  very 
rare.  In  perniciousana'mia  the  white  count  runs  parallel 
with  the  red  count  and  the  htemoglobin  per  cent.  In 
.some  cases  it  is  very  low,  falling  to  1,000  per  cubic 
luillimetre.  As  stated  above,  leucopenia  is  found  in  about 
three  fourths  of  the  cases  of  pernicious  amemia,  wliich 
is  in  marked  contrast  to  the  tendency  toward  leucocytosis 
in  secondary  anaemias. 

Ehrlich  believes  that  in  these  conditions  there  is  a  les- 
sened proliferative  function  of  the  bone  marrow,  which 
results  in  a  diminution  in  the  output  of  leucocytes  by 
this  organ.  Jiimcs  Ilae  Arneill. 

L  E  U  C  0  P  L  A  K I A .     •6e>i  Tongue,  Diseases  of. 

LEUCORRH(EA.— Tliis  term  furnishes  another  illustra- 
tion of  the  very  common  error,  in  medical  ternu'nology, 
of  confusing  a  symptom  with  the  condition  of  which  it 
forms  but  a  part  or  a  phenomenon.  Current  u.se,  espe- 
cially after  the  lap.se  of  a  long  period  of  time,  so  fixes  such 
errors  that  it  is  almo.st  a  hopeless  task  to  make  the  correc- 
tion which  is  necessaiy  or  at  least  desirable. 

The  term  which  is  in  common  use  as  the  synonym  of 
leucorrha-a  is  "whites."  which  is  sufticicntly  expressive, 
for  leucorriKra  etymologically  means  a  white  di.scharge 
or  flow.  But  there  may  be  white  di-scharges  from  vari- 
ous parts  of  the  body,  especially  from  mucous  mem- 
bianes;  moreover  the  color  of  the  leucorrlueal  discharge 
is  not  always  white,  hence  the  correctness  of  the  term  is 
not  at  once  evident. 

The  white  discharge  or  flow  which  is  to  be  considered 
proceeds  from  the  mucous  membrane  of  the  teiuale  geni- 
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tal  orgaus,  and  in  common  language  any  white  discharge 
tiowing  from  the  vagina  is  referred  teas  leucorrha'a.  In 
tlie  majority  of  instances  it  is  a  glandular  secretion,  and 
may  be  discharged  from  the  glands  or  epithelium  of  the 
vagina  or  uterus.  Its  color  is  by  no  means  always  white ; 
it  may  be  lirown,  green,  or  yellow  when  purulent,  or  red 
when  mi.ved  with  blood. 

It  is  composed  of  serum  mingled  with  epithelial  cells, 
with  leucocytes,  or  with  blood  or  mucous  corpuscles,  ac- 
cording as  its  color  is  brown,  white,  red,  or  yellow.  Its 
reaction  is  acid  when  it  is  derived  from  the  vagina,  and 
alkaline  if  derived  principally  from  the  interior  of  the 
uterus.  It  may  be  Ijland  and  unirritating,  or  viscid, 
acrid,  and  excoriating. 

It  is  odorless,  if  discharged  very  soon  after  it  is  se- 
creted, but  is  more  or  less  otl'cnsive  if  retained  very  long 
within  the  vagina  or  uterus.  Its  consistency  is  that  of 
water,  pus,  or  mucus,  with  a  specific  gravity  which  va- 
ries according  lo  the  admi.xture  and  weight  of  the  various 
substances  which  may  be  combined  with  the  watery 
basis.  It  may  be  thin  and  watery,  thick  like  the  white 
of  egg,  or  semi-fluid  like  the  pus  from  an  aliscess.  A 
discharge  of  tliis  character  may  always  be  considered  ab- 
normal, for  the  genital  mucous  membrane  in  health  se- 
cretes only  so  much  material  as  may  be  necessar3-  for  its 
lubrication:  hence  the  more  abundant  the  discharge  or 
the  more  complex  its  character,  the  more  it  is  an  evidence 
of  disease. 

The  quantity  or  volume  of  a  leucorrha?al  discharge 
varies  within  wide  limits.  There  may  be  only  an  almost 
inappreciable  moisture,  which,  however,  may  be  sufti- 
ciently  annoying  on  account  of  its  irritating  action  and 
the  staining  and  .soiling  of  the  garments,  or  there  may 
be  a  continuous  dripping  which  requires  the  use  of  a 
napkin. 

Its  effects  and  consequences  vary  greatly  in  different 
cases,  and  are  not  always  commensurate  with  its  quantity 
or  even  with  its  physical  qualities.  It  may  cause  no 
great  disturliance  aside  from  an  unplc-asant  sense  of 
moisture  and  wetness,  or  it  may  produce  the  most  pro- 
found irritation  and  corrosion,  the  epithelium  of  the  va- 
gina and  vaginal  portion  of  the  cervix  being  macerated, 
with  accompanying  erosion  and  ulceration,  and  the  skin 
being  chafed,  inflamed,  or  necrosed.  The  local  condi- 
tion may  react  unfavorably  upon  the  system  in  general. 

The  deljility  produced  by  the  constant  abstraction  of 
fluid  from  the  blood,  by  the  intense  itching  which  is  al- 
most intoleralile  by  day  and  worse  by  night,  and  b}'  the 
absorption  of  more  or  less  toxic  material,  shows  the  pos- 
sible deleteriousness  of  a  condition  which  under  ordinary' 
circumstances  is  hardly  thought  worthy  the  dignity  of 
serious  notice. 

Pain  is  a  not  infrequent  accompaniment.  Under  the 
ordinary  conditions  in  which  there  is  merely  a  milky  or 
watery  discharge  there  is  no  pain,  but  when  the  dis 
charge  is  associated  with  acute  inflammatory  conditions 
very  severe  pain  may  be  jiresent.  This  symptom  is 
quite  distinct  from  the  mere  annoyance  of  the  discharge 
or  the  irritation  and  itching  which  are  caused  by  tlie 
chaflng  and  excoriation  of  the  skin.  The  other  "well- 
known  symptoms  of  inflammatory  conditions,  swelling, 
heat,  and  redness,  are,  of  course,  present  in  greater  or  less 
degree. 

There  is  probably  no  morbid  condition  to  which  the 
female  genitals  are  susceptil)le  which  is  of  such  frequent 
occurrence,  in  some  form  or  other,  as  the  leucorrhoeal  dis- 
charge. It  may  be  present  in  infants,  in  young  children, 
in  young  adults,  in  mature  women,  and  in  the  aged.  It 
is  probable  that  it  is  for  this  reason  that  some  gynscolo- 
gists  of  wide  experience  have  insisted  that  it  is  not  neces- 
sarily an  abnormality.  With  this  sentiment  I  cannot 
agree,  for,  as  already  stated,  the  function  of  tlie  mucous 
membrane  is  not  to  secrete  a  discharge  which  shall  be 
appreciable  and  anno}'ing,  and  if  such  a  discharge  is  se- 
creted the  conclusion  is  only  a  logicid  one  that  it  is  due 
to  some  violation  or  fault  of  the  natural  law. 

The  grouping  or  classification  of  the  various  conditions 
in  which   leucorrha'a  is   present  is  not  an  easy  matter. 


The  field  is  so  large  that  it  is  difficult  to  treat  it  with  sat- 
isfactory comprehensiveness.  It  must  always  be  remem- 
bered that  leueorrhcea  in  itself  is  a  symptom  and  not  a 
disease,  and  as  it  always  has  a  cause  we  are  hardl\-  justi- 
fied in  apjdying  to  it  that  unfortunate  term  iiliopnthie, 
wliich  has  always  seemed  to  me  a  subterfuge  for  ignor- 
ance. 

We  can  certainly  differentiate  its  presence  in  those 
diseases  or  morbid  conditions  which  are  acute  and  in 
those  which  are  chronic.  It  is  also  i^erfectly  apjiareut 
that  it  is  a  symptom  both  in  those  diseases  which  a])per- 
tain  almost  exclusivelj' tothe  genital  organs,  and  in  those 
which  are  general  or  constitutional.  Of  the  diseases  of 
the  genital  organs  the  acute  infectious  ones  are  the  most 
common,  especially  those  which  are  known  as  \enereal 
diseases. 

Syphilis  is  es.sentially  a  chronic  disease,  and  leucorrha'a 
when  occurring  as  one  of  its  symptoms  may  l)e  consid- 
ered under  this  category. 

Chancmid  is  an  acute  venereal  disease  but  is  not  so  fre- 
quent in  women  as  in  men.  The  ulcer  or  sore  which  is 
its  essential  characteristic  may  be  located  ujion  tlie  open- 
ing of  one  or  both  of  the  vulvo-vaginal  glands  or  upon 
any  portion  of  tlie  mucous  membrane  of  the  vagina  or 
the  portio  vaginalis  of  the  neck  of  the  uterus.  Inflam- 
mation attends  the  development  of  this  disease  and  is  ac- 
companied by  a  leucorrhu'al  discharge  which  is  at  first 
purulent,  then  mucopurulent,  sometimes  streaked  with 
blood,  or  merely  mucous  and  viscid.  It  is  more  abun- 
dant in  young  than  in  mature  women  and  seldom  pro- 
duces constitutional  symptoms  that  are  of  importance. 

The  treatment  consists  in  the  use  of  astringent  apjilica- 
tions  to  the  sore  or  ulcer,  astringent  vaginal  douches,  and 
a  vaginal  tampon  of  cotton  wool  properly  medicated.  I 
am  accustomed  to  appl.y  the  solid  nitrate  of  silver  daily 
to  the  sore,  followed  by  a  vaginal  douche  of  at  least  two 
quarts  of  very  hot  water  and  an  injection  of  one  or  two 
ounces  of  peroxide  of  hydrogen,  then  applying  a  tampon 
moistened  with  a  two-per-cent.  mixture  of  ichthyol  in 
glycerin. 

By  far  the  most  common  form  of  infectious  disease  of 
the  genital  organs  giving  rise  to  a  leucorrhoeal  discharge 
is  (jonorrhma.  The  part  which  is  primarily  infected  may 
be  the  vulvo-vaginal  glands  or  the  mucous  membrane  of 
the  vagina  or  vaginal  portion  of  the  cervix.  The  origi- 
nal focus  of  infection  usnall}'  enlarges,  whether  in  circles 
or  in  straight  lines  we  do  not  know,  attacking  one  por- 
tion of  mucous  membrane  after  another,  until  ffie  entire 
mucous  tract  from  the  vulva  to  the  junction  of  the  mu- 
cous membrane  of  the  Fallopian  tubes  with  the  perito- 
neum may  be  involved.  The  process  may  even  extend  to 
the  peritoneum,  and  indeed  we  know  that  this  actually 
occurs  in  not  a  few  instances.  After  the  period  of  con- 
gestion in  such  cases  comes  the  period  of  discharge,  and 
the  vagina  is  constantly  bathed  with  a  fluid  which  is 
purulent,  tinged  with  blood,  muco-purulent,  and  then 
mucoid.  It  is  always  intensely  infective,  the  period  dur- 
ing which  it  continues  being  variable,  depending  ujion 
the  age  and  physical  condition  of  the  patient,  the  treat- 
ment which  is  given,  etc.  In  young  women  the  dis- 
charge is  more  abundant,  more  virulent,  and  more  iier- 
sistent  than  in  those  who  are  mature  or  aged.  The 
tissues  involved  are  extremely  sensitive,  and  pain  and 
swelling  are  pronounced  and  decisive. 

During  the  first  few  days  of  the  disease  the  tissues  are 
so  swollen  and  tender  that  little  can  be  done  except  to 
keep  the  skin  of  tlie  external  genitals  as  clean  as  possible. 
A  simple  method  of  accomplishing  this  is  to  place  a  pad 
of  absorbent  cotton  over  the  genitals,  holding  it  in  posi- 
tion by  means  of  a  snugly  fitting  napkin.  It  may  he 
necessary  to  rejilace  pad  and  napkin  by  clean  ones  five  or 
six  times  daily.  When  the  swelling  and  sensitiveness 
have  somewhat  subsided  the  patient  should  be  placed  in 
the  Sims  po.sition,  a  large  Sims  speculum  being  intro- 
duced, and  the  secretion  removed  fi-om  the  entire  mucous 
surface  with  absorbent  cotton  and  with  the  utmost  care 
and  gentleness.  The  entire  surface  may  then  be  care- 
fully  swabbed  with  a  strong  solution  of  nitrate  of  silver 
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(two  drachms  to  the  ounce  of  water)  and  the  vagina  tam- 
poned with  cotton  wool  saturated  witli  a  two-per  cent, 
mixture  of  iclithyol  in  glycerin.  This  treutincnt  must  l)e 
repeated  daily  until  the  discharge  has  diminished,  the  in- 
tervals of  application  being  then  lengthened  gradually,  but 
it  must  not  be  discoutinued  until  all  discharge  has  ceased. 
It  is  absolutely  imperative  that  this  treatment  be  carried 
out  regularly  and  systematically,  as  it  may  prevent  the 
extension  of  the  disease  to  the  bladder.  Fallopian  lubes. 
and  ovaries.  I  have  also  found  it  useful  to  administer 
internally  an  antiseptic,  such  as  the  salicylate  or  tiie  beu- 
/.oate  of  sodium,  which  may  be  given  in  ten-grain  doses 
in  an  aromatic  water  before  meals.  Theconsetjuences  of 
this  disease  may  be  so  serious  that  too  nuich  care  cannot 
be  taken  in  giving  it  the  most  intelligent  treatment  which 
is  possible. 

The  discharge  which  jiroceeds  from  the  interior  of  the 
uterus  cannot  be  treated  so  earlj-  as  that  which  proceeds 
from  the  vagina,  but  as  soon  as  the  acute  inflammation 
of  the  uterus  has  subsided  it  should  be  carefully  removed 
from  the  canal  with  a  cotton-wrapped  probe  or  sound 
and  the  nitrate-of-silver  solution  then  applied  over  the  en- 
tire surface  of  the  uterine  mucous  membrane.  It  must 
be  remembered  that  violent  treatment  of  the  uterus  dur 
ing  the  acute  period  of  inflaiumation  will  not  only  give 
intense  pain  but  may  excite  metritis  of  a  severe  type,  or 
even  peritonitis.  If  the  uterine  discharge  cannot  be  read- 
ily removed  in  the  manner  indicated  it  is  better  to  wait 
a  few  days  and  then  to  scrape  the  entire  endometrium 
with  a  dull  curette. 

The  leucorrhcea  which  follows  abortion  Is  quite  similar 
in  its  characteristics  to  that  of  gonorrhea,  indeed  it  is 
often  of  gonorrhu'al  origin.  Tiie  discharge  in  such  cases 
usuall}'  proceeds  from  the  uterine  canal  and  is  purulent 
or  muco-piirulent  in  character.  It  may  be  thick  and 
tenacious  and  is  sometimes  removed  witli  ditliculty.  It 
is  better  that  it  be  not  removed  at  all  than  that  violence 
be  used  in  attempting  to  remove  it.  It  proceeds  from 
the  entire  surface  of  the  endometrium  and  may  come 
also  from  the  miicims  surface  of  the  Fallopian  tubes. 
The  latter  occurrence  is  rare,  for  the  uterine  ostium  of  the 
tvibes  in  these  cases  is  usually  swollen  and  impervious  and 
the  material  which  is  secreted  is  retained,  forming  a  tumor 
of  .greater  or  smaller  dimensions.  The  perind  during 
which  an  abundant  discharge  from  the  uterus  occurs  in 
iliis  disease,  the  acute  period,  usually  extends  over  one  or 
two  weeks.  It  then  subsides  und(^r  proper  treatment  or 
it  may  become  chronic  and  continue  indefinitely.  The 
applicatiims  of  the  nitrate-of-silver  solution  and  the  cot- 
ton-wool tamponnade  should  be  u.sed  for  this  disease  in 
the  same  manner  as  for  gr)norrh(ea.  but  it  should  be  re- 
membered I'f  course  that  the  disease  is  not  always  of 
gonorrho'al  origin.  If  gonorrha'a  is  not  present  the  dis- 
charge is  neither  so  infective  nor  so  virulent  as  that 
which  accom])anies  the  specific  affection. 

A  leucorrhieal  discharge  is  often  a  sequel  of  parttiri- 

titin,  differing  decidedly   from  the  f)rdiuarv  lochial  dis- 

I     charge.     It  implies  that  inflammation  has  followed  the 

parturient  process,  which  may  be  the  awakening  of  some 

latent  focus  of  disease  in  some  jjortion  of  the  mucous 

tract  of  the  genital  apparatus.     This  discharge  may  be 

purulent  or  muco-purulent.  and  more  or  less  prof  use  and 

irritating,  and  under  ordinary  conditions  continues  for 

I     from  one  to  three  or  four  weeks.    It  is  lunvise  to  disregard 

I     it,  and  it  is  usually  treated  effectively  by  morning  and 

evening  vaginal  douches  of  hot  water,  which  is  made 

sufticiently  astringent  by  the  addition  of  alum  or  tannic 

acid,  in  the  proportion  of  a  tablespoonful  to  the  quart  of 

water. 

During  jyregnaney  a  leucorrhceal  discharge  from  the  va- 
gina is  not  unusual,  resulting  from  the  congested  condi- 
1  tion  of  the  vessels.  It  is  often  very  anno3Mng  from  the 
irritation  to  the  skin  which  it  causes  and  the  constant 
soiling  of  the  clothing.  It  usually  yields  to  the  syste- 
matic use  of  astringent  vaginal  douches. 

A  discharge  of  a  purulent  character  frequently  follows 
eiii-fiical  operations  upfin  the  genital  organs,  especially  in 
those  cases  in  which  primary  union  has  not  taken  place. 


The  treatment  should  consist  in  the  use  of  astringent  vag- 
inal douches  twice  daily,  and  the  constant  application 
of  a  snugly  fitting  vulvar  pad  of  absorbent  cotton. 

Injuries  to  the  genital  organs  are  usually  followed  by 
an  abundant  discharge  from  the  vagina,  constituting  the 
customary  discharge  of  an  inflamed  mucous  membrane. 
Such  injuries  may  be  due  to  blows  or  thrusts  with  stick.s 
or  other  substances,  falls  astride  a  chair  or  fence,  brutal- 
ity, rape,  etc.  They  may  be  attended  with  great  pain 
and  swelling  of  the  affected  tissues.  The  chief  consider- 
ations in  their  treatiuent  are  rest  and  cleanliness,  the  se- 
cretions being  removed  from  the  vagina  with  care  and 
thoroughness  at  least  once  a  day,  and  astringent  vaginal 
douches  being  taken  twice  daily.  The  principle  of  treat- 
ment is  that  which  applies  to  wounds  in  general,  rest 
being  an  important  factm-  in  such  treatment.  Walking, 
working,  or  anything  which  causes  motion  of  the  dis 
eased  tissues  tends  to  weaken  the  recuperative  forces  of 
nature. 

Excessire  coitus  and  innstnrbrition  are  frequent  causes  of 
leucorrhoea.  The  repeated  congestions  of  the  mucous 
membrane  in  such  cases  furnish  sufficient  explanation  of 
its  mode  of  origin.  The  discharge  is  usually  white  or 
milky,  and  is  often  profuse,  and  irritating  to  the  skin. 
It  is  the  more  troublesome  as  the  individual  is  careless 
as  to  the  conditions  which  provoke  the  discharge.  The 
treatment  is  such  as  has  already  been  indicated  for  simi- 
lar conditions. 

Little  children  are  .sometimes  the  subjects  of  leucor- 
rha>a  caused  by  the  irritation  of  troriiis.  Either  the  large 
round  worms  (lumbricoids),  or  the  small  seat  or  thread 
worms  (ascarides)  will  jiioiluce  this  condition.  The  dis- 
charge is  frequently  profuse  and  annoying,  irritating  and 
excoriating  tlie  skin,  and  making  the  child's  life  mi.ser- 
able.  It  is  usually  brown  in  color  and  viscid  in  consist- 
ency. I  have  found  it  a  most  dittictdt  condition  to  cure 
until  the  worms  are  discovered  and  destroj-ed.  It  will 
usually  be  necessary  to  examine  the  patient  under  ana-s- 
thesia.  dilating  the  entrance  of  the  vagina  with  the  fin- 
ger if  neee.ssary.  The  vagina  should  be  irrigated  with 
a  hot  solution  of  boric  or  salicylic  acid  (one  drachm  to 
the  cjuart  of  water),  and  the  irrigation  repeated  daily 
tmtil  all  congestion  of  the  va,ginal  mucous  membrane 
has  disappeared  Of  course  a  sintable  cathartic  nmst 
be  given  to  dislodge  the  parasites  from  the  rectum,  and 
the  ordinary  rules  of  hygiene  must  be  carefully  re- 
garded. 

Of  the  clironic  conditions  and  diseases  of  the  genital  or- 
gans which  give  rise  to  a  leucorrlneal  discharge  it  may 
be  stated  that  they  are  the  outcome  of  the  acute  diseases, 
and  the  failure  to  cure  the  latter  implies  that  treatment 
has  been  defective.  Such  a  result  is  liy  no  means  infre- 
quent, es]u-cially  with  the  venereal  diseases.  In  syphi- 
lis, while  the  initial  sore  may  be  healed  in  a  short  time 
the  constitutional  derangement  may  be  so  great  that  a 
discharge  from  the  vagina  may  continue  indefinitely  in 
spite  of  the  most  judicious  local  and  general  treatment. 
It  is  therefore  necessary  to  be  patient  in  our  endeavors  to 
check  it,  and  not  be  too  positive  as  to  the  prognosis,  es- 
pecially as  to  the  time  wliicli  may  be  required.  In  chan- 
croid, which  is  entirelv  a  local  disease,  the  healing  of  the 
sf)re  will  lie  followed  by  the  cessation  of  the  leucorrh<ea, 
if  there  is  no  other  cause  for  its  continuance.  The  leu- 
corrhceal discharge  which  accompanies  gonorrhtea  is 
often  very  persistent.  Especially  is  this  tlie  case  when 
the  ovaries  and  tubes  become  tlie  .seat  of  a  chronic  in- 
flammatory process.  If  the  ovaries  and  tubes  are  re- 
moved the  leucorrhfeal  discharge  will  usuallv  ceasc- 
The  leucorrhcea  which  attends  abortion,  pregnancy,  .and 
parturition  is  usually  quite  amenable  to  treatment  and 
seldom  becomes  chronic,  unless  there  is  such  disease  in  the 
uterus  and  its  appendages  that  severe  surgical  measures 
will  be  required  to  remove  this  fundamental  cause. 

The  leucorrhoea  which  accomiianies  dysmenorrhim  is 
often  prolonged  and  tedious.  If  it  is  due  to  a  deformed 
and  immature  condition  of  the  uterus  it  is  usually  reme- 
died by  pregnancj',  but  jiregnancy  does  not  often  occur 
when  such  a  condition  of  the  uterus  obtains.     A  surgical 
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operation  will  sometimes  bring  relief,  but  is  not  an  infal- 
lible remedy. 

The  leucorrlKva  in  little  eliiklreu  which  is  caused  by 
worms  is  also  one  of  the  varieties  which  are  often  chronic 
and  persistent,  chietly  for  the  reason  that  the  cause  may 
fail  to  be  discovered  and  removed.  There  is  often  very 
strong  objection,  on  the  part  of  parents,  that  llieir  chil- 
dren should  be  subjected  to  the  necessary  examination 
and  treatment,  and  it  is  frequently  their  fault  that  the 
condition  remains  obscure  anduncured. 

The  leucorrluea  which  occurs  in  aged  women,  techni- 
cally known  as  setiilc  mginitis,  is  essentially  a  chronic 
disease.  It  sometimes  piocecds  from  the  vagina  alone, 
and  sometimes  from  the  uterus  as  well.  The  discharge 
is  \isually  a  dirty,  watery,  acrid  Huid  which  irritates  the 
mucous  membrane  and  skin,  causing  the  most  intense  itch- 
ing, and  the  rubbing  and  scratching  to  which  it  gives 
rise  produce  the  most  annoying  and  even  painful  results. 
The  tissues  become  swollen  and  excoriated,  and  the  pa- 
tient is  deprived  of  peace  and  comfort  by  day  and  by 
night.  The  general  health  is  often  as  greatly  deranged 
by  this  form  of  leucorrha'a  as  by  any  in  the  entire 
category.  Nevertheless,  I  have  seldom  seen  a  case  in 
which  great  relief  could  not  be  obtained  by  careful  and 
persistent  treatment.  An  examination  must  first  be 
made,  and  if  the  source  of  trouble  is  found  to  be  within 
the  uterus,  the  endometrium  nmst  be  thoroughly  cu- 
retted. The  uterus  and  vagina  must  be  irrigated  with  an 
astringent  solution  (alum  or  tannic  acid)  and  the  vagina 
tampcmed  with  cotton  wool  saturated  with  a  mixture  of 
subnitrate  of  bisinutii  and  glycerin,  enough  of  the  former 
being  added  to  the  latter  to  make  a  ratiier  thick  paste. 
This  paste  must  also  be  smeared  over  the  swollen  and 
inflamed  external  genitals.  The  treatment  should  be  re- 
peated every  day  or  every  second  day  until  a  cure  has 
resulted.  Many  cases  of  this  character  have  come  under 
my  observation  and  the  treatment  which  has  been  alluded 
to  has  invariably  brought  relief. 

The  leucorrlnea  which  is  an  accompaniment  of  malig- 
naiii  iJiKfiiKi'  of  the  uterus  and  vagina  is  susceptible  only 
of  palliative  treatment.  The  discharge  is  profuse,  wa- 
tery, and  very  offensive.  Curettage,  irrigation  with 
strong  astringent  solutions,  and  tamponade  of  the  vagi- 
na will  give  a  certain  degree  of  relief,  but  the  result  will 
be  uniform  and  uniformly  fatal  unless  extirpation  of  the 
diseased  organ  is  practised  at  a  very  early  period. 

We  now  come  to  the  subject  of  leucorrhoa  which  oc- 
curs as  a  secondary  phenomenon  in  tlie  course  of  some 
constitutional  or  general  disturbance.  The  list  of  dis- 
eases which  may  have  this  symiJtom  is  a  long  one,  and 
the  characi  eristics  of  the  discharge  are  such  as  to  make  this 
the  typical  form  of  leucorrha'a  as  it  is  ordinarilj'  consid- 
ered. Foremost  among  these disea.scs  may  be  mentioned 
those  in  which  there  is  a  chronic  condition  of  malnutri- 
tion, the  leucorrha-al  discharge  being  one  of  the  elements 
of  its  expression.  The  tissues  are  relaxed,  the  ter.sion 
of  the  blood  current  is  low,  there  are  stasis  of  the  venous 
circulation  and  transudation  of  serum  and  corpuscles  in 
the  vagina  where  the  vessels  are  numerous  and  the  resis- 
tance is  slight.  Diseases  which  at  once  suggest  themselves 
as  possessed  of  these  conditions  are  tuberculosis,  malaria, 
anaemia,  chronic  rheumatism,  and  the  various  forms  of 
chronic,  slowly  progressing  nervous  di.sease.  Tluise  who 
sutler  from  excessive  obesity,  with  its  accompanying  im- 
pairment of  circulation,  may  also  be  placed  in  this  cate- 
gory. 

Another  class  of  cases  includes  individuals  who  suffer 
with  the  infectious  diseases,  typhoid  fever,  scarlet  fever, 
diphtheria,  and  measles.  In  such  ca.ses  there  is  conges- 
tion of  tlie  genital  organs,  and  the  dischai'ge  sometimes 
continues  long  after  all  other  symptoms  of  the  disease 
have  disappeared.  Especially  is  this  the  case  with  chil- 
dren, and  often,  in  addition  to  the  lefcorrhcea,  an  im- 
pression is  produced  upon  the  structure  of  the  uterus — 
whether  as  the  result  of  toxic  influence  or  of  interference 
with  the  circulation,  is  not  known — which  permanently 
affects  its  development  and  lays  the  foundation  for  future 
troubli'  which  may  jirove  of  a  serious  nature. 


Yet  another  class  of  cases  includes  those  in  which  the 
cau.sative  influence  is  transient  in  character  but  may  re- 
cur an  indefinite  numljcr  of  times.  Illustrations  of  such 
a  cause  are  climatic  variations,  especially  great  heat  and 
dam])ness,  fatigue  and  emotion,  parlieularly  the  extremes 
of  emotion  which  are  experienced  by  the  h_ysterical  and 
by  those  who  are  passing  through  the  menopause.  In 
all  these  varying  forms  of  disease,  if  leucorrhoca  is  pres- 
ent as  a  symptom  (and  it  frequently  is  present),  there  is 
one  characteristic  discharge  which  is  usually  observed, 
viz.,  the  white  watery  variet_v,  more  or  less  abundant, 
more  or  less  iiritating,  more  or  less  persistent,  and  more 
or  less  pronounced  in  its  debilitating  and  iriitant  effects. 

The  treatment  for  leucorrha>a  in  the  three  classes  of 
cases  last  mentioned  must  consist  primarily  in  the  treat- 
ment of  the  cause.  AVith  such  diseases  as  tuberculosis, 
syphilis,  ana;mia,  etc.,  the  local  symptom  is  not  usually 
removed  by  any  form  of  local  application  or  manipula- 
tion, however  judicious  or  skilful,  until  the  underlying 
cause  is  either  removed  or  greatly  ameliorated.  If  the 
discharge  is  due  to  an  infectious  general  disease,  such  as 
one  of  the  specific  fevers,  it  will  tend  to  .self-limitation, 
but  it  may  continue  a  long  time  after  the  fever  has  disap- 
peared, and  permanent  lesions  of  the  sexual  organs,  with 
leucorrha'a  as  one  of  their  persistent  accompaniments, 
are  frequently  attributable  to  such  a  cause.  If  the  dis-  j 
charge  is  due  to  emotional  causes,  hysteria,  etc.,  the  re- 
moval of  the  cause  is  almost  a  hopeless  task,  for  the 
changing  of  one's  nature  and  characteristics  is  not  a  com- 
mon occurrence.  It  is  certainly  proper  in  all  these  vari- 
ous cases  toimpressupou  the  patient's  mind  the  necessity  ' 
for  the  observance  of  a  most  careful  personal  hygiene,  • 
whether  any  medicinal  or  surgical  treatment  is  employed  j 
or  not.  The  constant  use  of  the  vulvar  pad  of  absorbent 
cotton,  the  employment,  morning  and  evening,  of  the 
vaginal  douche  with  a  hot  astringent  solution,  and  rigid 
attention  to  the  skin,  the  bowels,  the  diet,  the  sleep,  and 
the  mode  of  occupatiun,  may  be  more  serviceable  than 
any  amount  of  professional  attention. 

The  prognosis  for  this  condition  depends  upon  many 
factors.  It  is  frequently  entirely  curable,  recurring  if 
the  original  cause  is  repeated,  or  it  may  be  of  a  character 
which  will  preclude  radically  successful  treatment,  as  in 
the  case  of  malignant  diseases.  Its  importance  is  sutti- 
cieiUly  great  to  warrant  careful  study  on  the  partof  every 
physician  who  may  be  called  upon  to  treat  the  disorders 
of  the  female  sexual  apparatus.       Andrew  F.  Currier. 

LEUK/tMIAS,  THE.— (Synonym:  Leucocythaniia.) 
Lhjinitiiiit. — The  leiUva?mias  are  diseases  of  unknown 
causation  (possibly  varieties  of  the  same  disease),  charac- 
terized anatomically  by  overgrowth  of  luvmatopoietic 
tissue,  myeloid  or  lymphatic,  infiltrations  in  the  various 
organs  of  the  corresponding  leucocytes,  myelcjcyles,  or 
lymphocytes,  and,  when  unmoditied  liy  treatment  or  in- 
tercurrent disease,  accompanied  by  a  great,  usually  an 
extreme  increase  of  the  circulating  white  cells  of  the 
same  type. 

Historical  Account. — This  imusual  and  most  interest- 
ing malady  was  first  recognized  and  described  in  Octobei, 
1845,  by  Hughes  Bennett  and  independently  a  few  weeks 
later  by  Virchow.  The  former  published  the  accoimt  of 
an  autopsy  \i|ion  the  body  of  a  man  wlio  died,  with  a 
iuuch  enlarged  S]ileen  and  liver,  and  whose  blood  was 
filled  with  corpuscles  which  Dr.  Bennett  described  as  ex- 
actly resembling  pus.  In  his  discu.ssion  of  the  case  he 
laid  stress  u]ion  the  absence  of  phlebitis  and  of  the  evi- 
dence of  local  su|ipin'ation  in  the  body,  which  separated 
the  condition  clearly  from  pyiemia,  or  pus  absorption, 
and  he  reached  the  conclusion  that  he  was  dealing  with  a 
new  and  distinct  pathological  process,  in  which  pus  cor- 
puscles in  great  number  originated  within  the  blood  it- 
self. How  far  the  hypertrophy  of  the  liver  and  spleen 
was  concerned  with  the  change  in  the  blood  he  was  un- 
willing to  say.  Virchow,  in  his  original  publication, 
not  only  described  indeiicndently  a  similar  case,  but  came 
to  the  conclusion,  which  has  been  substantiated  by  all 
sub.sequcnt  investigation,  that  the  corpuscles  in  question 
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were  not  pus,  Ijut  the  white  cells  of  the  blood,  present  iu 
many  times  their  normal  uumLier.  He  also  inclined  to 
the  view  that  there  was  some  direct  relation  between  the 
splenic  enlargement  and  tlie  diseased  condition  of  the 
blood.  Reviewing  an  older  case  of  Rokitansl<y's,  which 
had  been  diagnosticated  "general  py:emia,"he  correlated 
it  with  his  own  and  proposed  tlie  name  leukicmia,  or 
white  blood,  for  the  disease.  Ujiou  this  followed  a  pro- 
longed controversy  with  Bennett — who  now  adopted  the 
nan"ie  leucocytlia;mia  (white  cell  blood) — for  the  honor  of 
priority  iu  discovery  and  concerning  the  true  nature  of 
the  newly  recognized  pathological  condition.  A  few 
older  cases,  all  included  under  pyitniia.  were  brought  to 
light,  and  now  that  the  attention  of  physicians  ever}- 
where  was  directetl  to  the  disease,  reports  of  new  eases 
were  soon  forthcoming.  With  this  increasing  niateiial 
Vircliow  continued  to  elaborate  his  theories  as  to  the  real 
nature  of  the  process,  and  in  a  series  of  articles  made 
great  additions  to  our  knowledge  of  the  leid\a>mias.  He 
early  described  a  case  which  differed  from  all  preceiling 
ones  in  presenting  marked  enlargement  of  the  lymphatic 
glands  throughout  the  body,  accompanied  by  an  increase 
in  the  small  and  not  the  large  white  cells  of  the  blood. 
This  he  named  lyniiihatic  leuka'inia,  calling  the  pre- 
viously described  disease  splenic. 

Since  the  pioneer  work  of  Virchow  the  study  of  leu- 
kaemia has  been  of  marked  interest  to  pathologists,  and 
its  true  nature  forms,  even  yet,  a  jiart  of  that  great  de- 
batable territorj'  of  medicine  into  wliich  theory  and 
speculation  press  eagerly,  while  exact  knowledge,  by  the 
slow  acquisition  of  one  fact  after  another,  makes  but 
gradual  encroachment  on  its  borders.  The  nature  of 
tlie  leuka^ndas  is  of  course  so  intimately  associated  with 
the  still  unsolved  problem  of  the  physiology  of  the  blood- 
making  organs,  of  the  normal  mode  of  formation  of  blood, 
and  especially  of  the  white  cells  iu  the  adult,  that  of  late 
years  it  has  been  studied  mostly  by  those  who  have  devoted 
themselves  to  hivmatology.  In  this  period  of  many 
theoiies  and  much  valuable  work  it  is  hard  to  choose  the 
most  important,  but  Ehrlich's  studies  in  staining  and  the 
introduction  (jf  his  methods  in  the  investigation  of  the 
blood  during  life,  the  recognition  of  acute  leukiemia  by 
Ebsteiu  and  the  study  of  its  blood  changes  by  Frankel, 
and  Neumann's  work  on  the  role  of  the  bone  niarroAv  in 
the  jiathologj'  of  leukaemia,  have  been  perhaps  the  most 
notable.  Of  the  various  theories  which  have  played  so 
large  a  |iart  in  the  history  of  our  knowledge  of  the  disease, 
we  shall  treat  later. 

V.\niETiES. — The  older  writers  distinguished  two  forms 
of  leuka'mia  on  the  basis  of  their  gross  anatomical  feat- 
ures: the  splenic  type,  in  which  the  spleen  is  enormously 
enlarged,  and  the  lymphatic,  with  a  somewhat  enlarged 
spleen  but  with  general  enlargement  of  the  lymphatic 
glands.  Later,  wlien  Neumann  had  demonstrated  the 
constant  presence  of  a  characteristic  change  in  the  bone 
marrow  in  the  splenic  cases,  these  were  called  splenic- 
myclogenous — the  term  still  most  frequently  emi)lo}'ed. 
Since  that  time  marrow  changes  of  equal  importance,  but 
of  a  different  tyjie,  have  been  found  iu  lymphatic  leu- 
ka-mia  and  they  i)robabl}-  e.\ist  in  all  cases,  and  very  inter- 
esting cases  of  leukiemia  without  any  anatomical  chauges 
outside  of  the  bone  marrow  have  been  reported.  The  in- 
vestigation and  classification  of  the  leucocytes,  since  the 
pioneer  work  of  Ehrlich,  have  led  to  many  changes  in 
the  theories  held  as  to  their  derivation.  The  part  which 
the  spleen  is  known  to  ]ilay  in  their  origin  lias  bceu  nar- 
rowed to  insignificant  dimensions.  The  lione  marrow 
and  the  lymphoid  tissues  have  been  proved  to  be  the 
great  centres  of  leueoc_yte  proliferation,  and  the  distribu- 
tion of  lymphoid  tissue  has  been  found  to  be  far  wider 
than  ]ireviously  supposed,  areas  of  it  existing  even  in 
tlie  boue  marrow  itself.  Whether  we  follow  L''skoff, 
Liiwit,  and  Gulland  in  regarding  all  forms  of  leucocytes 
as  merely  different  stages  in  the  development  of  a  single 
cell,  or  believe  with  Ehrlich  and  Hibbert  that  they  are 
so  many  distinct  cell  types,  it  is  clear  that  a  nomencla- 
ture which  is  based  11)1011  gro.ss  anatomical  changes  is 
misleading  from  the  ]iatliological  standpoint,  and,  since 
VoT,.  v.— 32 


the  spleen  is  enlarged  in  lymidialic  leiikipinia  and  the 
lymph  noiles  may  be  in  the  splenic  variety,  it  is  imsatis- 
faetory  clinically  as  well. 

The  subdivision  made  by  Ehrlich  and  Lazarus  fulfils 
all  practical  and  theoretical  requirements  in  the  light  of 
our  present  knowledge  and  will  be  adopted  here.  It  dis- 
tinguishes two  forms.  "1.  Myelogenous  leuka'inia — leu- 
ka'niie  jiroeesses  with  growth  of  myeloid  tissue;  2. 
Lymphatic  leuka-mia — leukoemic  processes  with  growth 
of  lymphoid  tissue." 

Under  lymphatic  leuka'mia  we  may  well  consider 
acute  leukiemia  as  a  clinically  distinct  type;  whether 
from  theoretical  considerations  it  should  be  regarded  as  a 
different  process  from  chronic  lympluTmia  is  perhaps  an 
open  question. 

Myelooenous  Leukemia. 

(Synonyms:  Splenic-myelogenous,  splenic,  myelocytic 
and  leucocytic  leuka'mia;  myeloemia.) 

Occurrence. — This,  by  far  the  most  usual  form  of  leu- 
ka'inia, is  still  to  the  average  practitioner  a  very  rare 
disease.  Bramwell,  in  the  analysis  of  141,777  cou.secu- 
tive  medical  ca.ses,  found  only  .5  of  leuka'mia.  It  would 
appear  to  be  more  prevalent  in  the  United  States  than  in 
Englaud  and  is  quite  frequently  met  with  in  Ku.ssian  Po- 
land. In  this  country  the  highest  percentage  has  been 
reported  by  Dock  from  the  University  Hospital,  Ann 
Arbor,  viz.,  11.3  cases  of  leuka'mia  iu  10,000  admissions. 

Predisposing  Conditions. — In  a  disease  so  infrequent, 
statistics  are  not  to  be  relied  upon.  Men  are  said  to  be 
more  commonly  affected  than  women,  and  adults  to 
show  a  larger  preponderance  of  the  myelogenous  form 
over  the  lymphatic  than  children.  It  has  been  attempted 
to  show  that  an  antecedent  malaria  predisposes  to  the  de- 
velopment of  leukjemia.  Injuries  over  the  spleen  have 
been  followed  by  the  disease;  in  one  case  which  I  have 
seen,  only  a  short  interval  elapsed ;  but  whether  there 
was  a  direct  connection  between  the  two  must  be  pure 
conjecture. 

Onset,  Course,  and  T'crmz'naft'on.— The  onset  iu  the  great 
majority  of  cases  is  gradual.  The  patient's  attention  will 
first  be  called  to  the  slow  failure  of  health,  to  the  change 
in  color,  to  the  fulness  and  distress  caused  by  the  enlarged 
spleen,  or  to  pain  in  the  splenic  region.  In  some  cases  a 
rise  of  temperature  daily  is  an  early  symptom.  Pria- 
pism occasionally  is  among  the  first  complaints.  The 
course  of  myelogenous  leukiemia  is  essentially  chronic. 
In  most  cases  there  are  periods,  sometimes  of  considerable 
length,  when  the  disease  remains  stationary  or  even  re- 
cedes. Some  cases  are  more  subacute,  with  fever  and  pro- 
gressive anicmia.  Rarely,  sudden  hemorrhage  may  be 
the  initial  symptom. 

The  termination  is  invariably  fatal.  That  genuine  leu- 
kiemia is  ever  recovered  from  must  be  doubted,  for  cases 
in  which  recovery  has  been  recorded  were  probably  of 
extreme  leiicocytosis,  the  report  of  the  blood  findings  in 
older  cases  not  sufficing  to  differentiate  the  two  condi- 
tions. Bramwell  reports  a  case  of  apparently  acute  niy- 
elogeuous  leuka:inia  with  recovery  under  quinine;  but 
here  again  the  blood  was  examined  only  in  the  fresh  state. 

General  CHnicfil  Description. — During  the  early  stages 
of  the  disease  there  is  nothing  iu  the  appearance  of  the 
patients  to  suggest  the  existence  of  so  grave  a  malady, 
and  as  a  rule  they  do  not  .seek  medical  advice  until  it  has 
been  established  for  some  time.  Before  the  custom  of 
making  examinations  of  the  blood  for  diagnostic  pur- 
poses was  thought  of,  many  cases  were  undoubtedly  over- 
looked, either  throughout  their  whole  course  or  uutil  a 
late  stage.  The  apparent  ana'mia  is  usually  but  slight; 
there  is  some  loss  of  weight  and  of  strength ;  but  apart 
from  the  examination  of  a  stained  blood  specimen  noth- 
ing may  arouse  the  physician's  suspicion  until  the  en- 
largement of  the  spleen  becomes  prominent. 

As  the  disease  progresses  this  splenic  tumor  is  usually 
the  most  conspicuous  feature.  It  is  associated  with  some 
and  often  considerable  enlargement  of  the  live!-,  so  that 
the  abdomen  becomes  quite  prominent,  in  contrast  with 
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the  emaciated  condition  of  the  thorax  and  extremities. 
In  a  wt'll-maikcd  case  tliere  is  generally  some  pallor  of 
the  skin  and  mucous  membranes,  or  a  muddy  color;  but 
some  patients  are  not  visibly  ana'mic,  and  the  apparent 
anaemia  is  always  less  than  in  any  otlier  condition  witli 
the  same  reduction  in  ha-moglobiu.  this  being  due  with- 
out doubt  to  tlie  marked  increase  in  the  opacity  of  the 
blood  from  its  excess  of  wdiite  corpuscles  and  to  the  ab- 
normal fulness  of  the  vessels  whicli  ordinarily  exists. 
In  fact,  even  a  leukannic  plethora  has  been  described. 

Emaciation  becomes  considerable  with  the  advance  of 
the  process.  There  is  digestive  disturbance.  The  pa- 
tients are  troubled,  on  exertion,  with  dyspncea,  palpita- 
tion of  tlie  heart,  and  faintness.  General  lassitude  and 
disinclination  to  exertion  are  marked.  Tenderness  of  the 
bones  is  present  in  some  cases,  A  slight  or  moderate 
febrile  movement,  most  often  attaining  its  maximum  in 
the  afternoon,  is  not  uncommon. 

In  all  these  features  there  is  the  widest  variation  in 
different  cases,  and  in  any  individual  there  maybe  remis- 
sions in  any  or  nearly  all  of  the  sym)itonis  for  consider- 
able lengths  of  time,  with  or  without  treatment.  Late 
in  the  disease  a  tendency  to  hemorrhage  becomes  promi- 
nent and  this  may  be  the  direct  cause  of  death,  especially 
when  the  hemorrliage  is  in  tlie  brain.  Other  causes  of  a 
fatal  issue  are  intercurrent  infections,  such  as  pneumonia, 
suppurations,  and  ulcerative  processes  in  the  mouth  or 
throat.  Nepliritis  occurs  in  some  cases  as  a  terminal 
event  and  patients  die  extremely  emaciated  and  dropsical 
after  weeks  of  suffering,  worn  out  with  the  disease  itself. 

Tlie  duration  ranges  from  six  months  to  several  years, 
the  general  average  being  from  one  to  three  years.  The 
longest  case  whicli  I  have  seen  lasted  four  years. 

Tliere  are  exceptional  cases  of  myelogenous  leukemia 
which  deserve  special  notice.  One  of  the  rarest  forms, 
but  one  of  the  most  interesting,  f. ir  an  understanding  of 
the  real  process,  is  that  in  wliicli  there  is  no  enlargement 
of  tlie  spleen,  liver,  or  lympliatic  glands,  the  bone  marrow 
alone  showing  the  characteristic  clianges.  This  form  is 
sometimes  called  pure  myelogenous  leuksemia,  in  con- 
trast to  the  ordinary  splenic-myelogenous  type;  but,  as 
the  blood  picture  is  the  same  in  both  forms,  and  as  they 
are  both  alike  in  all  other  respects,  it  seems  better  to 
speak  only  of  myelogenous  leukaemia. 

Contrasted  with  these  are  cases  in  which  enlargements 
of  the  lymphatic  glands  occur,  without  increase  of  the 
lympliocytes  of  the  blood.  These  have  been  erroneously 
considered  a  mixed  form  of  the  disease,  but  when  they 
present  oiilj'  the  myelogenous  blood  tj'pe  it  does  not  seem 
right  to  class  them  as  such.  The  nature  of  the  enlarge- 
ments will  be  explained  later.  Another  interesting  and 
veiy  rare  condition  is  the  so-called  "dermal  leukarnia." 

Special  I'athnhitiii-al  Anaiiniiy  mid  Plifiiiiolcriji.  —  The 
Blood.  The  blood  changes  of  leukemia  are  best  studied 
during  life  and  constitute  the  most  reliable  diagnostic 
evidence  of  its  existence.  The  gross  appearance  of  the 
drop  olitained  by  puncture  may  be  normal,  but  usually 
it  is  somewliat  jialer  and  of  a  more  opaque  and  muddy 
hue.  It  may  resemble  a  mixture  of  blood  and  pus.  The 
older  writers  described  especially  the  peculiar  white  or 
creamy  color  and  friable  nature  of  the  clots  found  in  the 
heart  and  vessels  after  death.  In  blood  that  has  lieen  kept 
for  a  time  Charcot -Leyden  crystals  can  usually  be  f(mud. 
Fibrin  formation  is  not  more  ra])id  than  in  health. 

Leukemic  blood  is  diliicult  to  spread  in  a  thin  layer, 
and  the  preparations  for  staining  must  be  made  witli  es- 
pecial care.  For  its  accurate  study  the  examination  of 
stained  tilms  is  alisolutely  essential,  and  metliods  which 
show  tlie  graniilaliiins  of  the  leucocytes  must  be  used. 
Formerly  the  distinction  between  lenka-mia  and  leuco- 
cytosis  was  held  to  be  a  quantitative  one ;  in  other  words, 
a  purely  arbitrary  line  was  drawn  to  separate  the  two 
blood  states.  Now  we  know  that  the  most  far-reaching 
qualitative  differences  exist,  in  every  way  equivalent  to 
deep-seated  anatoiiiical  changes  in  other  tissues. 

Quantitative  changes. — With  the  exception  of  cases 
under  treatment  or  suffering  from  intercurrent  disease, 
wliich  will  be  considered  later,  the  blood  in  myelogenous 


leukaemia  shows  a  diminution  iu  the  number  of  red  cells 
and  a  great,  usually  enormous,  increase  in  white  cells.  Ac- 
companying the  decrease  in  red  cells  is  a  reduction  in  the 
content  of  hiemoglobin  in  the  blood;  but  the  quantitative 
estimation  of  this  by  the  colorimetric  methods,  Gowers', 
vcni  Fleischl's,  etc.,  is  not  accurate,  the  changed  color  of 
the  blood  rendering  a  satisfactory  comparison  with  the 
scale  impossible.  The  oligocythiemia  is  in  most  cases 
moderate,  the  red  cells  averaging  about  3, 000, 000  per  cubic 
millimetre,  but  in  the  later  stages,  and  especially  if  severe 
or  repeated  hemorrhages  occur,  it  may  be  extreme.  I 
have  seen  one  case  of  two  years'  duration  in  wliich  the  red 
cells  shortly  before  death  were  only  800,000.  The  increase 
in  white  cells,  on  the  other  hand,  is  generally  so  great  as  to 
justify  the  older  clinicians  iu  having  considered  it  pathog- 
nomonic; but  some  reported  cases,  especially  those  under 
arsenic  treatment,  have  shown  no  increase  whatever.  As 
a  rule  the  number  of  leucocytes  exceeds  100,000  per  cubic 
millimetre  and  it  may  pass  1,000,000. 

Qualitative  changes. — It  is  in  the  study  of  these  that 
we  (ind  the  essential  featuresof  the  blood  in  myelogenous 
leuka-mia.  The  word  which  best  expresses  the  picture 
which  a  stained  specimen  presents  is  "  polymorphous. " 
In  no  other  condition  is  so  great  a  variety  of  cell  types 
present.  Ehrlich  and  Lazarus  sum  up  under  four  heads 
the  changes  which  are  now  generally  regarded  as  consti- 
tuting the  specitic  chari^cters  of  the  blood: — 

1st.  That,  in  addition  to  the  polj'inorphonuclear  cells, 
their  antecedents,  the  mononuclear  granulated  leucocj'tes 
(.myelocytes,  marrow  cells),  also  circulate  in  the  blood. 

2d.  Tliat  the  three  types  of  granulated  leucocytes — the 
neutrophilic,  eosinophilic,  and  basophilic  (mast  cell) — all 
participate  in  the  increase  iu  the  number  of  the  white 
cells. 

3d.  That  atypical  cell  forms,  dwarf  forms  of  the  vari- 
ous white  cells,  and  cells  showing  karyokinesis.  appear. 

4tli.  That  nucleated  red  cells  are  constantly  present, 
often  in  great  number. 

These  changes  are  all  demonstrable  in  every  case  of 
myelogenous  leukaemia  unmodilied  by  treatment  or  inter- 
current disease,  but  in  varying  combination.  In  some 
the  neutrophilic  mj'elocytes  are  the  most  noticeable  ab- 
normal feature;  iu  others  the  great  numbers  of  eosino- 
philic cells,  and  in  still  others  the  mast  cells.  The  extent 
to  which  atypical  cell  forms  and  nucleated  red  cells  appear 
differs  widel_y  in  individual  cases.  The  typical  picture, 
once  seen,  cannot  be  mistaken  for  anything  else.  The 
distinguishing  feature  is  to  be  found,  not  in  the  presence 
of  the  mononuclear  neutrophilic  cell,  the  ordinary  myelo- 
cyte, but  rather  in  that  of  mononuclear  cells  of  all  three 
types  of  granulation,  with  atypical  forms  and  nucleated 
red  cells.  Ehrlich  previously  laid  great  stress  on  the  in- 
crease in  posinopliiles  as  pathognomonic.  Certainly  no 
other  condition  shows  them  so  uniformly  exceeding  their 
normal  absolute  number  per  cubic  millimetre,  though 
their  relative  number  may  not  be  greatly  changed. 
Dwarf  forms  of  leucocytes  are  often  conspicuous.  Karyo- 
kinetic  figures  occur,  but  they  are  of  great  rarity  and  of 
no  value  for  diagnosis.  The  nucleated  red  cells  present 
are  almost  always  normoblasts,  but  occasionally  megal- 
oblasts  and  intermediate  forms  appear. 

Other  changes  which  should  be  mentioned  are  the 
presence  of  slight  jioikilocyto.sis  and  polyehromatophilic 
changes  in  the  red  cells,  the  amount  depending  on  the 
severity  of  the  anaemia;  also  the  occurrence  of  white 
cells  which,  in  their  staining  reactions,  show  degenera- 
tion. These  are  so  marked  in  some  cases  as  to  be  classed 
as  an  essential  feature. 

An  intercurrent  inflammatory  process,  which  is  ordi- 
naiily  accompanied  by  a  polymorphonuclear  leucocyto- 
sis,  may  have  a  profound  influence  upon  the  blood  pict- 
ure. A  great  reduction  in  the  total  leucocyte  count 
usually  occurs  and  with  this  a  qualitative  change,  the 
myelocytic  character  of  the  blood  becoming  less  and  less 
conspicuous,  tmtil  in  some  cases  the  polymorphomirleiir 
cells  attain  the  proportions  of  an  ordinary  leucocyt"-^i^. 
even  to  ninety  jier  cent,  of  the  total  white  cells.  JIouo- 
nuclear  granulated  cells  are  not  entirely  absent,  liow- 
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ever,  ncir  are  nucleated  red  cells.     Another  interesting 
feature  is  tlic  iiersistence  of  some  cosiniipliiles,  which,  un 
der  similar  conditions  in  the  uon  leidviemic,  entirelj'  dis- 
appear from  the  circvdation.     Sometimes  a  severe  infec- 
tion will  cause  a  veritable  leucopenia. 

Continued  dosage  with  arsenic  in  certain  patients  pro- 
duces a  similar  reduction  in  the  number  of  the  \\  hite 
cells,  whicli  maj'  be  e.\treme  and  maj'  result  in  a  condition 
closely  resendjiiug  primary  pernicious  anannia.  Usually 
the  qvialitative  changes  are  less  marked  than  the  quanti- 
tative, and  even  with  a  normal  leucocyte  count  the  tliag- 
nosis  would  be  evident  from  the  cell  types  present;  but 
cases  have  been  reported  in  which  there  were  present 
both  a  permanent  normal  count  of  white  cells  and  an  ab- 
sence of  the  leukemic  characters  so  nearly  complete  that 
a  diagnosis  from  the  blood  was  impossible:  j-et  (he  leu- 
kaemic  process  continued  to  a  fatal  issue.  Two  most  in- 
teresting cases  of  this  kind  are  reported  by  A.  E.  Taylor, 
from  the  Pepper  Laboratory  of  Clinical  Sledicine  of  the 
University  of  Pennsylvania.  In  all  cases  the  effect  of 
arsenic  upon  the  oligocytha'uiia  and  the  nucleated  red 
cells  seems  to  have  been  slight.  This  is  in  marked  con- 
trast to  the  remissions  of  pernicious  ana'mia  so  commonly 
seen  under  this  treatment,  during  which  the  number  of 
red  cells  rises  rapidly: — rennssions  which  are  also  ob- 
served independently  of  this  treatment. 

Ths  Bone  ilarnnr.  Though  constant  and  marked 
changes  are  here  jircsent,  in  only  a  portion  of  the  cases 
do  they  give  rise  diu'lng  life  to  s_ymptoms,  such  as  ten- 
derness of  the  sternum,  tibia\  etc.  The  characteristic 
lesion  is  the  so-called  "  pyoid  "  transformal ion  first  de- 
scribed by  Neumann.  This  occurs  even  in  bones  which 
ordinarily  have  no  blood-making  function,  and  consists 
in  an  overgrowth  of  the  true  myeloid  tissue,  which  re- 
places the  fatty  marrow  and  usually  encroaches  on  the 
shaft  of  the  bone,  causing  rarefaction  and  an  actual  en- 
largement of  the  medullary  cavity.  The  proliferated  tis- 
sue is  yellowish-gray  in  color  and  often  shows  areas  of 
softening  and  liemorrhage.  There  may  also  be  some 
increase  in  the  red  erythrocjtic  portion  of  the  marrow,  as 
is  seen  in  severe  ana-mias. 

Microscopically,  this  "pyoid  "  marrow  shows  a  multi- 
plication of  the  true  myelogenous  elements,  the  monouu 
clear  and  polymorphonuclear  neutrophilic  and  eosino- 
philic cells,  the  mast  cells,  and  the  macrophages,  with 
evidence  of  rapid  division.  There  is  a  marked  distuib 
ance  of  the  mechanical  circulatory  conditions  by  the 
bypertrophied  tissue,  and  infiltrations  may  be  found  in 
the  walls  of  the  blood-vessels.  Areas  of  excessive  pig- 
ment accumulation  and  of  necrosis  are  also  seen. 

The  Sj)/ceii.  ^Marked  enlargement  of  the  spleen  is  one 
of  the  most  characteristic  features  of  this  form  of  leuUa-- 
mia.  The  normal  shape  and  the  direction  of  its  long 
a.xis  are  usually  preserved,  but  occasionally  the  latter 
assumes  a  more  transverse  position.  The  lower  border 
almost  always  reaches  below  the  level  of  the  umbilicus, 
often  to  the  left  iliac  fossa,  and  I  have  seen  a  spleen 
which,  besides  increasing  enonnouslj-  in  size,  had  be- 
come so  twisted  on  its  pedicle  that  it  lay  across  the  ab 
domen,  almost  filliug  this  cavity,  and  resting  with  its 
previously  external  surface  on  the  two  iliac  fossre.  The 
liver  in  this  case  was  crowtled  posteriorly  and  the  stom- 
ach and  small  intestines  were  pushed  up  under  the  ribs. 
Palpatiou  will  usually  reveal  one  or  more  well-defined 
notches  in  the  anterior  border  (a  point  of  differentiation 
fnjm  tumor  of  the  kidney),  and  often  depressions  at  points 
on  the  surface.  These  dejires.sions.  which  are  found  at 
autopsy,  are  due  to  scars  of  previous  infarctions.  Sucli 
infarcts  at  the  time  of  their  occurrence  are  accompanied 
by  local  inflammation  of  the  overlying  peiitoneal  coat 
(perisplenitis),  causing  rise  of  temperature  for  several 
days  and  local  tenderness,  with  sharp  pain  on  movetnent 
or  respiration.  Auscultation  or  palpation  over  such  an 
area  during  respiration  discloses  a  friction  rub.  The 
splenic  tumor  in  itself  is  the  cause  of  considerable  dis- 
comfort. Its  size  may  vary  eocsiderafily  from  time  to 
time,  but  tends  to  increase  witli  the  progress  of  the  dis- 
ease.    There  is  no  direct  relation  between  its  variations 


and  those  of  the  blood.  Exce]itionally,  the  spleen  nuiy 
shrink  during  the  latter  wei'ks  n{  life.  Post  mortem  the 
capsule  is  found  much  thickened,  often  adheient  to  sur- 
rounding organs,  and  showing  the  scars  mentioned  abtive. 
On  section  the  consistency  is  fomid  to  be  firmer  than  nor- 
mal, the  color  is  reddish  or  yellowish  brown,  and  the 
Malpighian  bodies  are  not  visible  or  are  less  distinct  than 
normal.  There  are  pigment  acciunidations,  hemorrhagic 
areas,  and  infarctions  of  various  ages. 

Histologically,  there  is  .seen  a  great  infiltration  of  the 
splenic  jiulpand  crowding  of  the  splenic  sinuses  with  the 
leuka-mic  white  blood  cells.  Nucleated  red  cells  and 
pigmented  leucocytes  are  common  and  the  macrojihages 
seem  increased.  Karyokinetic  figures  are  not  frecpient 
and  h}'perplasia  of  the  Malpighian  bodies  or  evidence  of 
active  cell  production  in  them  is  not  present.  There  is 
new  connective  tissue  throughout,  with  fibroblasts.  This 
evidence  points  to  the  splenic  eidargement  being  the 
result  of  leuka;mic  infiltration  and  the  i^roduction  of 
fibrous  tissue,  and  therefore  a  secondary  change.  The 
principal  increase  of  function  of  the  organ  seems  to  be 
htemolytie,  in  connection  xvith  the  increased  destruction 
of  red  blood  cells. 

The  Li/ii/phiitir  Glmirh.  The  connection  of  these  with 
nij'elogenous  leuka'mia  is  apurcl}-  secondary  one.  They 
are  usually  to  be  found  somewhat  eitlarged,  but  only  in 
rare  cases  sufiiciently  so  to  be  noticeable  during  life. 
There  is  not  a  hypertrophy  of  the  true  lymphoid  tissue, 
but  simply  an  infiltration  with  leucocytes,  the  same  in  kind 
as  that  described  in  the  sjileen,  but  less  in  degree.  These 
leukapinic  infiltrations  are  found  in  most  of  the  organs  of 
the  body  and  are  among  the  most  characteristic  lesions. 
In  a  few  cases  the  lymjih  glands  have  been  found  to  be 
much  increased  in  size,  but  without  blood  changes  of  the 
lymphatic  type.  To  call  such  ca.ses  lympliatic -myelogen- 
ous leuka'mia  is  to  magnify  an  anatomical  jieculiarity. 

I'he  Lin  r.  The  liver  is  increased  in  .size,  sometimes  to  a 
considerable  degree.  The  enlargement  is  easily  delected 
during  life.  Its  normal  shape  is  preserved,  and  the  edge 
is  thin.  The  surface  is  smooth  and  the  consistency  firm. 
Microscopical  exaiuination  shows  the  presence  of  infil- 
trations throughout,  especially  in  the  portal  spaces.  The 
parenchyma  cells  show  a  marked  fatty  change. 

Tlie  Circ-ulalovy  tyi/ati  iii.  The  lesions  here  are  all  of  a 
secondary  nature.  Infiltrations  are  found  in  the  lieart 
muscle  and  rarely  in  the  walls  of  blood-vessels.  The 
heart  cavities  may  be  dilated,  petechial  hemorrhages  may 
be  present  in  the  peri- or  endocardial  surfaces,  and  the 
muscle  is  nsuall}'  less  firm  than  normal  and  jiale  or  some- 
what fatty,  as  in  chronic  ana'mias.  The  ilisturliances  of 
function  are  more  striking.  Weakness  of  the  heart's 
action  is  a  symptom  which  increases  with  the  progress  of 
the  case,  as  evidenced  by  a  fre(iuentsoft  pulse,  dyspnoea  on 
exertion,  and  a  tendenc.y  to  dizziness  or  fainting  attacks. 
Abnormal  physical  signs,  if  found,  will  be  those  common 
to  amfmic  states,  a  systolic  nuirmur  in  the  pulmonic  area 
or  at  the  aortic  and  mitral  ojienings  as  well,  and  perhaps 
also  over  the  carotids,  with  the  venous  hum.  ffidema  is 
present  in  the  late  stages. 

Hemorrhiir/ex.  The  tendency  to  hemorrhages  is  so 
marked  in  many  cases  that  it  is  one  of  tlieclassiial  .syiu])- 
toms.  The  anatomical  basis  for  it  has  not  been  satisfac- 
torily elucidated,  and  we  do  not  yet  know  whether  it  is 
to  be  found  in  leuka-mic  infiltration  of  the  vessel  wall  or 
in  some  change  of  the  kind  which  produces  a  .similar  ten- 
dency in  other  ana-mic  states.  Tiie  commonest  bleedings 
arc  from  the  nose  and  gums,  then  from  the  stomach  and 
intestines :  occasionally  also  Inematuria  is  .seen.  The  most 
dangerous  form  is  cerebral  hemorrhage  and  death  from 
this  is  a  termination  to  be  borne  in  mind.  Deafness  from 
bleeding  in  the  internal  or  middle  ear  is  a  rare  accident. 
I  have  seen  a  case  in  which  this  occurred  on  both  sides 
and  was  recovered  from.  The  most  easily  studied  \essel 
changes  are  in  the  retina,  and  these  will  be  separately 
described. 

Lnil.wiin'e  Retitiftl  f'liiiiifien.  The  mo.st  common  is  the 
condition  of  great  enlargement  of  the  retinal  veins,  with 
arteriesof  normal  size.     The  fundus  is  usually  pa'er  than 
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normal.  Small  intiltiatious  in  the  retina  may  sometimes 
be  seen  with  the  oplithalmoscopc  as  little  whitish  spots. 
and  occasionally  swelling  and  inflammation  of  the  disc 
are  found.  These  changes  are  spoken  of  as  constituting 
leuka?mic  retinitis. 

The  Qenito-Ufiiuiry  St/stem.  Leukaemic  infiltrations 
are  usually  marked  in  the  kidneys,  especially  in  and 
about  the  "glomeruli.  The  organsthemselves  are  apt  to 
be  enlarged,  with  smooth  surface,  and  paler  than  normal. 
The  tubular  epitlielium  shows  cloudy  swelhng  or  fatty 
changes.  The  influence  of  these  changes,  as  revealed  in 
the  urine,  is  not  great,  but  albuminuria  may  be  present, 
especially  late  iuthe  disease.  Recently  a  true  acute  or 
subacute  parenchymatous  nephritis,  coming  on  as  a  ter- 
minal event  iu  some  cases,  has  been  described  asaleuks- 
niic  change. 

The  urine  in  leukiemia  usually  contains  an  excess  iu 
total  uric  acid.  Tliis  condition  is  now  thought  to  be  due  to 
excessive  nuclear  metabolism,  leucocytes  being  especially 
rich  in  nuclear  compounds;  but  whether  tbe  breaking 
down  of  nuclear  substance  is  in  the  circulating  white 
blood  cells  or  in  the  luematopoietic  organs,  is  not  surely 
known.  As  before  mentioned,  hivmaturia  may  occur  as 
an  expression  of  the  hemorrhagic  tendency  of  the  dis- 
ease. In  a  recent  case  I  observed  a  positive  diazo  reaction 
during  the  last  two  months  of  life.  In  the  male  sexual 
organs  the  occurrence  of  priapism,  probably  due  to  cir- 
culatory obstruction  in  the  corpora  cavernosa,  is  the  only 
symptom  of  importance.  In  the  fenuvle.  uterine  liemor- 
rliage  is  frequent. 

y/ie  S/a'n.  The  color  is  usually  ]ialer  than  in  liealth 
and  often  muddy,  but  in  some  cases  there  is  no  visible 
aniemia.  and  the  face  may  even  be  plethoric.  Various 
eruptions  have  been  described  iu  connection  with  leuka;- 
mia,  but  probably  they  are  of  merelj'  coincident  occur- 
rence. In  Virchow's  original  case  there  was  a  general 
pustular  eruption,  which  he  held  to  be  purely  secondary. 
Petechial  heniorrliages  are  of  a  clo.ser  relationship.  One 
extremely  rare  and  interesting  condiliiui,  described  as 
"dermal  leukaMuia,"  has  a  very  definite  connection  with 
the  disease  itself.  About  twelve  cases  of  this  kind  are 
on  record,  the  first  one  having  been  observed  by  Biesia- 
decki.  The  condition  occurs  in  both  vaiieties  of  leuka;- 
mia.  Multiple  tumors  of  small  size  are  present  in  the 
skin  and  form  a  prominent  feature  of  the  clinical  picture. 
These  tumors  histologically  are  infiltrations  similar  to 
those  found  iu  the  internal  organs. 

The  Dir/estiee  System.  Apart  from  the  liver  there  are 
no  important  changes  either  in  structure  or  iu  function. 
Infiltrations  occur,  especially  in  the  wall  of  the  intestine. 
Severe  ulcerations  in  the  mouth  and  throat  not  infre- 
quently lead  to  a  fatal  tissue.  Ulcers  are  also  found  iu 
the  intestines. 

As  in  all  chronic  diseases,  digestive  disturbance  is  the 
rule  and  loss  of  appetite,  vomiting,  constipation,  etc.  are 
frequent.  Obstruction  of  the  bowels  from  the  pressure 
of  the  enlarged  spleen  has  been  reported.  Some  of  the 
vomiting  may  be  due  to  the  same  cause.  Diarrhoea  at 
times  proves  intractable  and  is  the  cause  of  fatal  exhaus- 
tion. Ascites  may  occur,  but  is  never  of  serious  dimen- 
sions. 

T/ie  Resjiiratory  System.  This  is  not  directly  involved 
in  the  disease.  The  diminished  capacity  of  the  thorax, 
due  to  the  pressure  upward  of  the  increased  intra-abdomi- 
nal contents,  is  iu  part  responsible  for  the  dyspncca. 
Bronchitis,  pneumonia,  and  ledema  of  the  lungs  are 
common  causes  of  death. 

The  Nereous  System.  Ollivier  and  Kanvier  have  de- 
scribed in  detail  many  disturbances  of  the  nervous  sys- 
tem that  occur  in  leulia'mia,  and  as  a  rule  in  its  terminal 
stages.  Headache,  vertigo,  and  syncopal  attacks  are  the 
earlier  and,  as  they  S!\y,  prodromal  symptoms.  Later,  an 
apathetic  condition  may  develop  with  increasing  somno- 
lence merging  at  last  into  coma,  more  or  less  prolonged, 
but  always  terminating  in  death.  Convulsions  have  oc- 
curred just  before  death  and  a  condition  of  maniacal 
excitement  has  been  described. 

Cerebral  hemorrhages  have  been   found   at   autoi)sy, 
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either  large  or  small  and  midtiple.  The  cerebral  and 
spinal  vessels  have  been  seen  enormously  distended  with 
the  peculiar  brick-red  or  chocolate-colored  blood.  Such 
a  condition  must  be  associated  with  increased  intracra- 
nial pressure  and  be  the  probable  cause  of  the  later  symp 
toms.  Death  by  apoplexy  is  of  course  the  result  of  sud- 
den hemorrhage  of  large  size.  Of  the  earlier  attacks  of 
faintness,  headache,  vertigo,  etc..  cerebral  autemia  is 
alleged  as  the  cause.  Whether  this  is  so  or  not,  there  is 
certainly  marked  disturbance  of  the  cerebral  circulation. 
I  have  seen  one  case  in  which  intense  vertigo  came  on 
suddenly  and  persisted  for  weeks  on  any  attempt  to  rise, 
and  was  followed  by  total  deafness,  but  which  eventually 
ended  in  recovery.  The  most  plausible  explanation  of 
the  symptoms  seemed  to  be  a  hemorrhage  into  the  semi- 
circular canals  and  internal  ear. 

Body  tempenitiire.  Leukaemia  is  not  a  febrile  disease, 
but  some  fever  is  usual  during  its  later  stages.  The  more 
rapid  cases  are  accompanied  by  fever  from  the  onset, 
most  frequently  of  a  remittent  or  intermittent  type,  with 
the  maximum  elevation  in  the  afternoon.  The  attacks 
of  perisplenitis  usually  cause  elevation  of  temperature, 
and  the  intercurrent  infections  of  course  present  their 
usual  symptoms. 

Oeneral  MetaboUsm.  Emaciation  is  a  constant  feature 
of  the  disease,  sharply  distinguishing  it  from  primary 
pernicious  aua?mia.  The  appearance  of  the  patients 
toward  the  close  is  cachectic.  Experiments  relating  to 
nietiibolism  have  been  made  by  several  observers  on 
leukemic  patients,  but  the  disease  is  of  such  duration  and 
variations  in  its  progress  are  so  common  that  most  con- 
tradictory results  have  been  obtained. 

LVMP1I.\TIC  Lkik-k.mi.\. 
(SynouyiK :  Lyniph;vmia.) 

Occurreitee. — This  type  of  leuksemia,  in  either  its  acute 
or  its  chronic  form,  is  said  to  be  much  less  frequently  met 
with  than  the  myelogenous,  though  my  experience  has 
not  borne  out  this  statement. 

Pi-edisposi liff  Conditions. — Practically  nothiug  is  known 
of  the  effect  of  antecedent  conditions  upon  the  develop 
ment  of  tlie  disease  except  that  in  rare  cases  a  transition 
from  Hodgkin's  disease  has  been  observed.  These  will 
be  discussed  later  in  considering  the  theories  as  to  the 
real  nature  of  the  leukemic  processes.  Patients  with 
chronic  glandular  eidargemeuts  remaining  after  an  adeni- 
tis, as  in  the  cervical  glands  from  infiammatory  processes 
iu  the  throat,  have  later  suffered  from  this  malady;  but 
the  frefiucncy  of  such  glandular  enlargements  is  such 
that  coincidence  is  very  possible  and  no  relationship  need 
be  postulated,  though  it  is  not  to  be  excluded. 

Unset.  Course,  and  Termination. — From  the  clinical 
standpoint  there  are  two  distinct  forms  of  the  disease,  the 
acute  and  the  chronic,  which  some  jihysicians  consider,  in 
many  respects  rightly,  as  sharplj^  dillerentiated  from  one 
another.  In  their  essential  lesions,  however,  so  far  as  we 
know  them,  such  a  line  cannot  be  definitely  drawn,  and 
cases  are  seen  \vhieh  form  a  connecting  link  between  the 
two. 

Acute  lymphatic  leuk;emia  or  acute  leukaemia,  as  it  is 
often  called,  begins  for  the  most  )iart  suddeidy,  with 
pronounced  symptoms,  fever,  hemorrhages  fnuu  the  nose, 
gums,  or  the  mucous  surfaces  generally,  ptu'puric  spots 
in  the  skiu,  a  rapidly  progressive  ana'inia  and  slight  or 
moderate  enlargement  of  the  lymphatic  glands,  spleen, 
and  liver.  In  some  cases,  after  a  short  period  of  less 
severe  manifestations,  the  patients  become  rapidly  worse. 
The  whole  course  of  the  disease  may  cover  only  a  few 
days,  but  usually  it  occupies  five  or  six  weeks  and  may  be 
more  protracted.  It  isin  these  longercases  that  the  sepa- 
ration from  the  chronic  form  is  ditticult.  The  result  is 
invariably  fatal. 

Chronic  lymphatic  leuk;emia,  in  its  typical  manifesta- 
tion, is  a  slowly  progressive  affection,  beginning  with 
purely  local  manifestations  and  only  in  its  later  stages 
adding  general  symptoms  to  the  picture  of  gradually  in- 
creasing glandular  enlargements.     The  duration  varies 
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from  months  to  several  years.     I  have  in  mind  at  present 
one  patient  wlio  lived  for  four  years  after  the  first  swell- 
ings were  noted.     No  cases  liave  ever  terminated  in  re 
covery. 

Getieral  Clinical  Descrijition. — As  has  been  said,  acute 
hukcemia  is  a  rapid,  in  many  cases  fulminating  disease, 
with  the  picture  of  an  acute  purpuric  affection  and  giv- 
ing the  impression  of  an  intense  infectious  process. 
Its  symptoms,  quite  unlike  those  of  the  chronic  lcuk;e 
mias,  may  precede  the  visible  glandular  or  splenic  tumor.s 
and  tlie  blood  changes.  The  disease  is  always  accom 
panied  bj'  fever,  moderate  as  a  rule,  but  sometimes  con- 
siderable. The  hemorrhages  from  any  or  all  of  the  mu- 
cous membranes  and  under  the  skin  are  its  most  constant 
and  characteristic  feature.  Coincident  with  these  a  pro 
found  auicmia  develops,  but  whether  this  is  secondary  to 
the  loss  of  blood,  or  is  due  to  a  toxtemia  whicli  is  the  com- 
mon cause  of  both  manifestations,  is  uncertain.  The  pa- 
tient becomes  rajiidly  exhausted  and  passes  into  atyplioid 
state,  in  which  he  dies;  or  delirium,  .stupor,  or  convul 
sions  may  occur.  Severe  and  progressive  ulcerations  in 
the  mouth  and  in  other  portions  of  the  gastrointestinal 
tract  are  common  and  rather  characteristic  occurrences. 
Marked  gastro  intestinal  disturbance,  vomiting,  diar- 
rhoea, etc.,  are  frequent,  as  in  other  acute  diseases.  An 
acute  nephritis  may  also  be  present. 

The  glandular  enlargements  are  at  the  most  of  mod- 
erate dimensions,  and  the  spleen  and  liver  never  attain 
the  size  usual  in  myelogenous  leukaemia.  Tenderness  of 
the  bones  is  .sometimes  complained  of.  A  very  few  cases 
have  been  reported  in  which  neither  the  lymphatic  glands, 
including  the  lymph  nodes  in  the  intestinal  wall,  nor  the 
spleen  were  enlarged,  but  at  autopsy  marked  lymphoid 
changes  were  found  in  the  bone  marrow. 

In  the  vcr)'  rapid  cases  in  which  death  occurs  within  a 
few  days  of  the  on.set,  the  diagnosis  often  is  not  made 
until  the  autopsy. 

Chronic  li/mp/iaticlevhrmia,  or  lyniphaemia,  is  a  disease 
which,  apart  from  its  eharucteristie  blood  changes,  allies 
it,self  clinically  more  with  Ilodgkin's  disease  or  other 
forms  of  lympliatie  glandular  tumors  than  with  the  types 
of  leukaemia  ]ireviously  considered.  That  some  intimate 
relationsliip  withHodgkin'sdisease  exists  is  evident  from 
the  recorded  cases  of  transition  from  the  latter  complaint. 
Some  writers  also  speak  of  an  "aleuka?mic  stage,"  mean- 
ing by  this  expression  that  the  local  symptoms  may  pre- 
cede the  development  of  the  l.ymphatic  character  of  the 
blood.  In  all  cases,  certainly  the  first  manifestations  arc 
the  enlargements  of  some  or  many  groups  of  lymphatic 
glands.  Those  most  often  alTected  are  the  cervical,  then 
the  inguinal,  retroperitoneal  and  mesenteric,  axillary, 
etc.  Some  groujis  may  escape  considerable  enlarge- 
ment throughout  the  whole  course,  but  in  most  cases  all 
the  lynijih  nodes  of  the  body  are  at  length  affected.  The 
tumors  increase  progressively  in  size,  are  painless,  as  a 
rule  soft,  though  sometimes  firm,  and  do  not  tend  to 
break  down  or  suppurate.  The  spleen  and  liver  are 
modciately  enlarged. 

With  these  local  symptoms  we  note  an  ansmia,  usually 
moderate,  sucli  as  is  present  in  the  myelogenous  form, 
and  emaciation,  loss  of  strength,  and  other  signs  of  gen- 
eral failure  in  health.  Late  in  the  disease  a  tendency  to 
hcnKirrliages  may  appear.  As  a  rule  the  patients  die 
from  inti'rc\irrent  disease — local  .suppurations  or  ulcera- 
tions, which  they  resist  badly,  pneumonia,  etc.  Tuber- 
culosis has  occurred  in  several  reported  cases. 

The  duration  may  be  several  years,  but  as  a  rule  it  is 
from  nine  montlis  to  two  years.  Cases  lasting  from  four 
to  nine  months  are  unconmion,  but  are  occasional!}'  noted; 
they  form  a  connecting  link  between  the  acute  and  the 
chronic  type.  Thev  are  intermediate  between  the  two 
forms  in  their  symptoms  also. 

Unusual  forms  beside  tliose  already  mentioned  are 
the  very  rare  cases  without  glandular  enlargements,  but 
with  the  blood  state  and  other  symptoms,  in  which, 
post  mortem,  lymphoid  proliferation  is  found  in  the 
bone  marrow. 

"  fiTinid    Icukfemia,"  as  already  described,  has  been 


more   commonly  found   in   connection   with   lymphatic 
than  with  myelogenous  leuka>mia. 

Whether  cases  of  true  mixed  leukaemia,  presenting  the 
lesions  and  blood  picture  of  both  types,  really  occur  is 
now  called  in  question.  In  all  probability  the  majority 
of  such  descriptions  heretofore  have  been  due  to  a  con- 
fusion between  mjelocytes  and  lymphocytes,  due  to  the 
insutliciency  of  tlie  staining  methods  used  for  their  diifer- 
entiation.  On  the  other  hand,  competent  observers  have 
reported  cases  which  seem  to  admit  of  no  other  interpre- 
tation. At  the  best,  such  a  combination  must  be  of  ex- 
ceedingly rare  occurrence 

Special  Pathological  Anatomy  and  Phi/sinloffi/.  —  The 
Blood.  The  gross  appearance  of  the  blood  as  obtained 
by  puncture  and  collected  from  the  vessels  at  autopsy  is 
tlie  same  as  already  described  under  myelogenous  leuka?- 
mia.  Its  quantitative  changes  are  also  very  similar  and 
it  is  influenced  in  like  manner  by  treatment  and  by  inter 
current  disease  The  leucocytosis  does  not  reach  such 
extreme  figures  as  in  the  myelogenous  form,  4.50,000  per 
cubic  millimetre  being  the  highest  count  I  have  found  in 
ten  cases  examined.  From  100,000  to  ^00,000  jier  cubic 
millimetre  in  the  chronic  and  below  100,000  in  the  acute 
cases  are  the  usual  figures.  The  oligoeytha'uiia  is  apt  to 
be  more  |U'onounced,  however,  and  in  the  acute  form 
rapidly  reaches  an  extreme  degree.  I  have  seen  one  such 
case  with  only  800,000  red  cells  per  cubic  millimetre. 

The  characteristic  change  produced  in  the  blood  by 
lymphatic  leukaemia  is  the  tremendous  increase  in  tlie 
absolute  number  of  circulating  lymphocytes.  While  in 
healthy  blood  these  constitute  less  than  thirty  percent,  of 
the  whole  number  of  white  cells,  in  this  condition  they 
form  over  ninety  per  cent,  of  a  total  leucocyte  count, 
wliicli  is  many  times  the  normal.  In  many,  at  least,  if  not  ^ 
in  all  cases,  there  is  an  absolute  decrease  in  the  number  of 
polymoriihonuclear  cells;  eosinophiles  are  seldom  seen 
and  myelocytes  apjiear  only  in  rare  cases.  Hence  we 
have  a  blood  in  wliich  the  white  cells  are  almost  wholly 
of  lymphatic  origin.  Here  we  do  not  have  to  deal,  as  in 
the  myelogenous  blood,  with  the  presence  of  vast  num- 
bers of  cells  which  are  f(jreign  to  the  circulation  in  health, 
but  with  an  abnormal  increase  in  one  of  the  normal  types 
and  an  accimipanying  diminution  in  the  others.  From  a 
theoretical  standpoint  this  decrease  in  the  leucocyte  forms 
supposed  to  be  derived  from  myeloid  tissue,  is  of  great 
interest. 

The  lyinphocytes  of  normal  blood  can  be  differentiated 
into  two  classes,  called  large  and  small  lymphocytes,  dis- 
tinguished from  one  another  not  alone  by  their  size  but 
also  by  their  .staining  affinities,  the  small  being  about  five 
times  more  numerous.  In  l3niphatic  leukaemia  the  in- 
crease may  be  confined  wholly  to  one  or  the  other  of  these 
forms,  or  it  ma_y  affect  both  of  them.  In  the  chronic  type 
the  small  Ij'mphocyte  as  a  rule  predominates,  though  not 
invariably,  as  has  been  claimed. 

Acute  leukamiia,  however,  as  first  pointed  out  by 
Fraenkel,  is  characterized  by  the  great  preponderance  of 
the  large  13'mphocytes,  and  this  most  intercsiing  fact  has 
been  made  the  basis  of  an  attempt  to  claim  a  diilerent 
pathological  foundation  for  the  two  forms  of  tlie  disease. 
I  have,  however,  seen  chronic  lynipluvmia  with  the  same 
blood  picture. 

The  lymphocytes  in  leuksemic  blood,  especially  those 
of  the  large  type,  frequently  stain  with  difficulty  and 
show  marked  degenerative  changes  — evidence  of  the 
presence  of  dead  cells  within  the  circulation. 

Nucleated  red  cells  arc  present  in  much  smaller  num- 
bers than  in  the  myelogenous  form,  not  more  than  would 
be  found  in  a  chronic  ana'inia  of  the  same  severity.  In 
acute  leukaniiia  a  few  megaloblasts  may  be  found  and 
occasionally  a  myelocyte.  When  the  ana-mia  is  severe, 
poikilocytosis  and  polychromatophilic  changes  in  the  red 
cells  are  present. 

'J7ic  Bone  Mariair.  The  marrow  lesions  of  lymphatic 
leuk.-emia.  though  in  gro.ss  extent  so  much  inferior  to  the 
glandular  changes,  are  certainly  of  equal  importance. 
The  typical  appearance  is  a  bright  red  or  grayish-red 
marrow,   which  may  encroach  somewhat  011   the   fatty 
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marrow,  but  does  not  show  the  raiefaction  of  svirroiind- 
iiig  bone  ami  increase  in  tlie  marrow  cavity  noted  in  the 
"  pyoid  "  change  of  myeloirenous  leuliicniia.  To  tlie  eye 
there  may  be  no  alteration  visilile.  Microscopically, 
however,  the  lympliadenoid  transformation,  as  Neumann 
has  named  it, "is  evident  at  once.  Lymphocytes  are  in 
great  abundance,  but  myelocytes,  cosiuophiles,  etc.,  are 
less  couspicuiuis  than  normal.  This  cliauge  is  undoulit- 
edlv  due  to  the  ovi'rgrowth  of  lymph  nodes  normally 
present  in  the  marrow,  as  has  been  conclusively  demon- 
strated by  Cornil  and  Neumann.  The  mechanical  inter- 
ference with  the  circulation,  sliown  by  the  compression 
and  dilatation  of  vessels,  is  present  here,  as  are  also  the 
intiltrations  into  the  vessel  walls  described  by  Benda. 
Tliese  ma.v  be  agencies  favoring  the  escape  of  the  lym- 
phocytes into  the  circulation.  The  compression  of  the 
myeloid  tissue  by  the  hypertrophied  lymphoid  marrow 
offers  a  plausible  explanation  of  the  diminished  number 
of  polymorphonuclear  leucocytes  and  eosinophilcs  in  the 
circulation  and,  to  my  mind,  constitutes  one  of  the 
strongest  arguments  for  their  myelogenous  origin.  Ten- 
derness of  the  bones  occurs  less  frequently  than  in  my- 
elogenous leukaemia. 

The  Sjileeii.  Enlargement  of  the  spleen  is  much  less 
pronounced  in  tliis  form  of  leukaemia,  liut  is  fairly  con- 
stant, and  its  general  character  during  life  is  tlie  same  as 
that  of  the  splenic  tumor  of  myelogenous  leid;iemia.  It 
never  encroaches  on  the  right  side  of  the  abdomen  and 
.seldom  reaches  below  the  umbilicus.  In  acute  eases  the 
enlargement  may  be  only  slight. 

The  nature  of  the  changes  fdund  after  death,  Imwever, 
differs  markedly.  Instead  of  an  iuliltnitiim  with  myelo- 
cytes, etc.,  there  is  a  great  increase  in  the  lym]ihocytes 
throughout,  and  large  collections  of  them  are  present. 
Then-  is  not  so  much  connective-tissue  increase.  In- 
farcts, wlien  present,  are  of  smaller  size.  Hemorrhages 
and  pigment  aceumidations  are  present. 

Tlif  Lyiiiphdiic  Gill  mil.  These,  except  in  the  rare  cases 
mentioned,  in  which  the  changes  are  in  the  marrow  alone, 
are  enlarged,  and  as  a  rule  very  markedly  so.  When  the 
disease  is  of  long  duration  the  neck  becomes  of  tremen- 
dous size  from  the  growth  of  the  cervical  chain.  Often 
the  increase  is  luucli  more  pronounced  on  one  side.  The 
glandidar  tiunors  are  of  varying  consistence,  but  usuall}- 
soft.  They  do  not  tend  to  spread  out  into  the  surround- 
ing tissue  nor  to  merge  tugether.  Besides  the  superficial 
and  deep  lymph  nodes,  the  tonsils,  thymus  glands,  Peyer's 
l>atches,  and  the  siilitarv  follicles  of  the  intestine  may  l)e 
affecteil.  It  is  also  a  question  whether  the  l\m]ihoid  in- 
filtrations in  the  various  organs  are  in  reality  such,  or 
whether  they  do  not  perhaps  represent  a  proliferative  ac- 
tion on  the  ))art  of  minute  resident  lymphatic  collections. 

During  life  the  glandular  tumors  cause  inconvenience 
but  not  actual  pain.  Rarely,  the  enlarged  bronchial  or 
tnediastinal  glands  ma\-,  like  other  tumors  within  the 
chest.  <ause  jiressiu'c  upon  important  structures,  particu- 
larly a  bronchus,  with  serious  residts. 

On  section  the  color  of  the  glands  is  pinkish  to  red  and 
fresh  hemorrhages  may  be  present.  Microscopically 
there  is  a  great  increase  in  the  collections  of  large  lympho- 
cytes, which  show  karj'okinesis;  the  small  lymphooj'tes 
are  also  much  increased  and  are  closely  packed  together; 
there  may  be  infiltrations  of  the  blood-vessels.  The  col- 
lections of  polymor|)honuclear  leucoc_ytesand  myelocj-tes 
which  are  jire.seut  in  the  glandular  enlargements  of  my- 
elogenous leukaemia  are  not  found,  though  polymorpho- 
nuclear cells,  cosiuophiles,  mast  cells,  and  macrophages 
are  scattered  here  and  there.  Fibroblasts  and  prolifer- 
ating endothelial  cells  are  present,  and  also  red  cells  col- 
lected in  small  extravasations.  Degenerations  in  the 
cells  are  not  infreciuent. 

Otiiir  Uiyiiiig  mill  Tixsiien.  The  lesions  in  the  non-ha>- 
niatopiiictic  tissues  correspond  with  tlmseof  myelogenous 
leuka'mia.  except  that  the  cells  composing  the  intiltra- 
tions are  lyin]ihocytesand  not  leucocytes  of  myelogenous 
origin.  These  infiltrations  are  most  frequent  in  the  liver, 
here  situated  in  the  periportal  spaces,  and  are  in  part  the 
cause  of  the  increased  size  of  the  organ.     They  also  occur 


in  the  kidneys,  stomach,  lungs,  serous  membranes,  retina, 
and  skin. 

The  disorders  of  function  in  like  manner  do  not  need  a 
separate  description,  the  essential  features  having  been 
considered  in  the  general  clinical  description.  The  great 
tendency  to  hemorrhages  in  acute  leukffimia  is  the  point 
of  most  importance. 

CiiiiKiitioii. — Of  the  actual  cause  of  leukiumia  we  are 
still  wholly  ignorant.  Tlie  several  hypotheses  concern- 
ing it  are  based  only  upon  other  theories  as  to  the  natur<- 
of  the  disease  processes,  and  will  be  discussed  in  th.it 
connection.  All  attempts  to  cause  the  disease  in  animals 
b)'  inoculations  of  the  blood  or  of  emulsiousof  thehajma- 
topoietic  organs  have  failed. 

Several  obsi-rvers  have  described  Viacterial  forms  as 
present  in  the  blood  during  life  in  iscihiteil  cases.  li\it 
without  further  proof  of  any  causixtive  relationship. 

In  1899  Li'iwit  reiiorted  the  constant  presence  of  spor- 
ozoa  in  the  blood-making  organs  and  in  some  of  the  cir- 
culating leucocytes  of  a  number  of  cases  of  leuka'mia. 
He  distinguished  two  forms:  one  associated  with  mye- 
logenous leuka'mia,  the  other,  found  in  lymphatic  cases, 
acute  and  chronic,  in  Hodgkin's  disease  and  in  the  so- 
called  pseudo-leuk:rinic  infantile  ana^iuia  of  von  .laksch. 
He  classes  them  with  the  malarial  organisms  and  claims 
that  they  are  the  specific  cau.ses  of  the  leuka-mias.  each 
of  the  form  with  which  it  is  associated.  His  methods  of 
demonstrating  the  organisms,  however,  are  very  compli- 
cated and  were  not  disclosed  at  first,  and  the  experiments 
which  he  rejiorts  as  successful  in  inoculations  of  leuka'mia 
are  not  at  all  convincing.  His  results  so  far  have  lacked 
confirmation  by  other  observers.  They  are  of  interest 
especially  in  connection  with  the  present  investigations 
of  numerous  workers  into  the  jiarasitic  and  perhaps 
causative  nature  of  the  cellinclusionsfdundiu  malignant 
growths. 

J^'iitiire  of  till'  Lenkifiiiic  Pmcenses. — Since  the  early  days 
of  active  contioversy  between  Bennett  and  Virchow  the 
real  nature  of  the  disease  or  diseases  which  we  know  as 
leuka'mia  has  been  one  of  the  great  debating  grounds  of 
modern  medicine.  .Many  theories  have  been  advocated 
which  coidd  not  bear  a  close  analysis  and  were  soon 
abandoned.  Among  them  were  Bennett'.s,  that  it  is  a 
suppuration  of  the  blood;  Lowit's,  that  it  is  due  to  a 
prolongatiim  of  the  lives  of  the  leucocytes  and  a  retarda- 
tion in  their  evolutiim;  and  the  view  that  the  affection  is 
a  cancer  of  the  blond  itself.  The  opininns  which  deserve 
consideration  to-day  can  be  groupi-d  imdertwo  general 
hypotheses:  the  first,  originally  advanced  by  Virchow, 
that  the  disease  is  allied  to  the  malignant  tumors;  the 
second,  that  the  process  is  an  infectious  one  and  the 
blood  condition  a  specific  leucocytosis.  According  to 
the  neoplasmie  theory  the  local  infiltrations  are  to  be  re- 
garded as  metastases,  while,  if  the  infectious  theory  be 
correct,  they  may  be  either  mechanical  de]iositions  or 
areas  of  local  leucocytosis  dtu'  to  a  concentration  nf  the 
chemotactic  infiuence  at  particular  points.  In  its  fnl 
miuating  course  acute  leuka'mia  has  no  analogue  among 
the  malignant  tumors;  but,  on  the  other  hand,  the  close 
resemlilanee  between  chronic  lympluemia  and  Hodgkin's 
disease,  as  well  as  lymphosarcoma,  is  much  more  easily 
interpreted'  Ijy  the  first  theory.  Neither  one  is  coinjie 
tent  to  explain  all  recorded  facts,  nor  need  we  suppo.se 
tliat  new  facts  will  not  arise  which  will  alter  our  conceji- 
tions,  not  only  of  the  leuka'mic  processes,  but  also  of  the 
great  unsolved  mystery  of  the  tumors.  Experiments  on 
the  effect  <if  long-contiiuied  leucocytosis  ujion  the 
hiematopoietic  organs,  which  are  just  begiruiing  to 
be  carried  on,  should  also  throw  new  light  upon  this 
vexed  question. 

Among  the  attempts  to  explain  the  apparently  close 
connection  between  leidva?nua  and  pseudo-leuka'uu'a 
(Hodgkin's  disease),  Neumann's  theory  is  of  cs]H-ei;il 
suggestiveness.  He  holds  in  general  to  the  neoplasmie 
nature  of  the  process,  but  teaches  that  "if  the  pathologi- 
eal  stimulus  to  proliferation  falls  first  or  alone  upon  the 
S|.)leen  or  lymphatic  glands,  whose  elastic  caiis;des  ex- 
pand with  their  growth,  then  only  p.seudo-leuka'mia  re- 
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suits ;  if  in  like  manner  the  bone  iniinow  is  affected  and 
brougbt  to  a  condition  of  h_vpeVplasia,  tlieii  leuka'niia 
will  exist."  The  few  observations  of  lympliatic  leuka'- 
niia without  enlargement  of  the  lymphatic  glands  or 
spleen,  especially  those  recently  reported  by  Pappeu- 
Jieim.  lend  considerable  support  to  this  conceptiou. 

Bi'if/iins/'s. — In  the  vast  majority  of  cases  the  diagnosis, 
not  only  of  leukaemia,  but  of  the  exact  form  present,  is 
one  of  the  easiest  jiroblems  which  the  practitioner  en- 
counters, if  onl}'  be  has  acquired  the  simple  techni(|ue 
needed  for  the  examination  of  stained  blood  films.  The 
character  of  the  blood  has  already  been  di.scussed  and 
will  not  be  reviewed  here.  Upon  it  depends  the  diagno- 
sis. Leukaemia  uuist  never  be  confounded  with  leuco 
cytosis,  iu  which  the  increase  is  of  the  polymorphonu- 
clear leucocytes,  while  in  leuka;mia  of  either  type  the 
mononuclear  cells  are  in  the  maioritj". 

An  acquaintance  with  the  clinical  features  of  the  dis- 
ease will  lead  to  a  suspicion  of  its  existence  in  most  cases. 
Extreme  enlargement  of  the  siileen  with  enlargement  of 
the  liver  is  so  much  more  common  in  mj'elogenous  leu- 
kseniia  than  iu  any  other  condition,  that  no  other  diagno- 
sis should  be  considered  uutil  a  blood  examination  has 
been  made.  The  importance  of  routine  blood  examina- 
tions in  all  cases  of  doubtful  nature  has  been  well  demon- 
strated. Were  this  practice  always  followed  the  diag- 
nosis of  chronic  malaria  woidd  be  less  frequent. 

In  acute  leukaemia  the  diagnosis  will  be,  as  a  rule, 
between  that  di.sease  and  au  acute  purpuric  affection, 
and  can  lie  definitely  .settled  ouly  by  finding  the  large 
lymphocytes  in  very  great  excess.  Where  considerable 
enlargement  of  the  lymjib  nodes,  spleeu,  and  liver  exists, 
there  is  little  danger  of  confusion. 

Chronic  lympba»mia  presents  so  exactly  the  external 
features  of  Ilodgkin's  disease  that  only  a  blood  examina 
tion  can  give  the  clew  to  the  real  process.  In  Hodgkin's 
disease  and  in  .sarcoiria  of  thelym]iliatic  glands  there  may 
be  a  lencocytosis  affecting  both  polymor]ihouuclear  cells 
and  iympliocj'tcs,  or  a  lymphocytosis  of  slight  degree, 
and  here  a  careful  analysis  of  stained  specimens  is  neces- 
Siiry.  A  hasty  examination  of  the  fresh  blood  might  lead 
to  the  diagnosis  of  leukaemia,  which  sliould  not  be  made 
except  on  the  evidence  of  a  predominance  of  l_ymi)ho- 
cytes  of  the  extreme  grade  described.  Infants  at  birth 
have  the  lymphatic  blood  picture,  without  increase  in 
the  total  leucocj'tes,  and  throughout  childhood  slight 
causes  will  produce  a  leucocytosis  of  quite  marketl 
lymphatic  type.  This  fact  should  be  borne  in  mind 
when  cases  iu  early  life  come  under  consideration.  A 
lymphocytosis  equalling  that  of  lymphatic  leidva-mia  has 
been  very  rarely  observed  in  acute  infectious  diseases, 
especially  whooping-cough,  in  children,  but  the  condi- 
tion has  disappeared  immediately  with  the  subsidence  of 
the  sickness. 

The  ill-defined  pseudolcukaMuic  ana'mia  of  infants 
offers  some  jiossibilities  for  confusion  with  myelogenous 
leukaemia,  myelocytes  being  found  iu  the  circulation, 
hut  it  docs  not  present  the  complete  polymorphous  blood 
picture  which  has  been  described. 

Rare  cases  of  metastatic  malignant  growths  in  the 
bone  marrow  and  multiple  myeloma  also  may  cause  the 
appearance  of  numerous  myelocytes  in  the  blood;  but  no 
cases  are  as  yet  on  record  iu  which  all  forms  of  mononu- 
clear granulated  cells  were  increased. 

Finally,  in  cases  of  leukaemia  under  treatment  or  dur- 
ing an  attack  of  intercurrent  disease,  the  diagnosis  may 
be  difficult  or  perbajis  impossible.  Here  the  standard  of 
comparison  should  be.  not  the  blood  in  health,  but  the 
blood  pictme  of  a  nou-leukiemic  subject  suffering  from 
the  disease  present. 

Progiirms. — As  has  been  said,  the  ultimate  recovery 
of  patients  suffering  from  this  disease  is  not  to  be  ex- 
pected. The  most  that  can  be  hoped  is  that  the  process 
will  remain  stationary  fur  a  considerable  jieriod,  or  will 
advance  but  slowly.  The  outlook  iu  myelogenous  leu- 
kaemia is,  as  a  rule,  more  favorable  to  a  prolonged  course 
than  it  is  in  the  lymphatic  variety,  though  in  the  latter 
treatment  seems  more  ajit  to  be  beneficial.     Acute  leuka;- 


mia  may  be  expected  to  kill  within  three  months  from 
the  onset  of  severe  symptoms. 

As  regards  the  deductions  which  can  be  drawn  from 
the  symptoms  as  to  the  probalile  duration  and  the  pres- 
ent condition  of  the  patient,  only  a  few  general  state- 
ments are  possible.  The  best  guides  are  the  extent  of 
emaciation  and  failure  of  strength  and  the  condition  of 
the  digestive  anil  circulatory  organs.  The  total  number 
of  leucocytes  is  of  only  slight  significance,  but  a  steady 
increase  points  to  advance  of  the  disease.  The  actual 
size  of  the  spleen,  or  of  the  !ym]ih  glands  in  lymphatic 
leidiwmia,  is  of  equally  small  importance,  but  progressive 
eidargement  has  the  same  significance  as  a  constant  in- 
crease in  the  number  of  leucocytes.  The  converse  is  not 
necessarily  true,  and  patients  have  died  uuder  treatment 
with  far  lower  leucocyte  counts  than  in  an  earlier  stage 
of  their  sickness.  Diminu'',:on  in  the  size  of  the  spleen, 
iu  the  absence  of  hemorrhages,  diarrluea,  and  other  causes 
for  decrea.se  iu  the  total  blood  volume,  is  usually  favor- 
able. Rapid  or  progressive  fall  in  the  number  of  red  cells 
is  a  serious  sign  Cases  with  fever  are  apt  to  run  a  more 
rapid  course  than  afebrile  ones.  Symptoms  of  grave  im- 
port are  the  larger  hemorrhages,  drops}',  and  jironounced 
nervous  disturbances.  Ulceratifins  which  advance  in 
spite  of  treatment,  or  the  development  of  bronchitis, 
pneumonia,  or  severe  diarrhcea  in  the  later  stages,  may 
lead  quickly  to  a  fatal  issue. 

Treatment. — In  the  absence  of  any  knowledge  of  the 
true  cause  of  the  disease  or  a  thorough  understanding  of 
the  processes  at  work,  our  treatment  of  the  condition  it- 
self must  be  wholly  empirical.  The  only  drugs  which 
have  seemed  to  exert  any  influence  in  checking  the  prog- 
ress of  the  malady  are  arsenic  and  quinine.  Liiwit.  on 
the  ground  of  bis  supposed  finding  of  the  real  cause  in 
an  organism  allied  to  the  malarial  organism,  advocates 
the  u.se  of  quinine.  Arsenic  in  certiiin  cases  causes  a 
marked  fall  in  the  number  of  leucocytes  in  the  circula- 
tion, in  some  even  below  the  normal,  but  this  has  never 
been  followed  b}'  recovery,  though  in  all  probability  life 
has  been  prolonged.  Sooner  or  later  there  is  usually  a 
relapse  with  increasing  leucocyto.sis,  but  patients  have 
died  without  the  white  cells  rising  again  above  the  nor- 
mal ntmiber.  When  this  drug  is  given  it  should  be 
pushed  to  the  extreme  limit  of  tolerance  and  contiuued 
indefinitel}'.  This  of  cour.se  subjects  the  patient  to  the 
danger  of  arsenical  poisoning. 

Removal  of  the  spleen  has  been  attempted  as  a  cura- 
tive measure,  liut  with  a  fatal  result  in  most  cases.  Gen- 
eral o])inion  li<ilds  the  operation  unjustifiable,  and  when 
it  is  proposed  for  tumor  of  the  spleen  a  blood  examina- 
tion should  always  be  made. 

Feeding  with  splenic  tissue  and  other  animal  extracts 
has  no  emjiirical  or  rational  basis  and  can  be  expected 
to  produce  uo  results  except  digestive  disturbance.  Dr. 
William  Ewart  has  recently  advised  inhalaticms  of  car- 
bonic acid  gas  and  reports  rapid  improvement  under  the 
treatment. 

"Jleasures  of  real  importance  for  the  patient's  comfin-t. 
and  probably  not  without  influence  on  the  prolongation 
of  his  life,  arc  attention  to  general  hygiene  and  the  treat- 
ment of  symptoms  as  they  arise. 

Patients  suffering  from  leukiemia  as  from  other  chronic 
diseases  should  so  regulate  their  lives  as  to  oljtain  the 
maximum  of  enjoyment  and  useftilness  witli  the  mini- 
mum of  fatigue.  Many  of  them  can  for  a  considerable 
time  continue  some  occupation  with  advantage.  Sun- 
shine and  fresh  air  are  beneficial.  The  food  sliould  be 
the  most  nourishing  that  can  be  digested.  Late  iu  the 
disease  the  patients  are  confined  to  bed  and  the  digestive 
disturbance  makes  careful  regulation  of  the  amount  and 
character  of  the  food  necessary.  Laxatives  should  be 
given  with  special  care,  for  uncontrollable  dianiia>a  may 
be  the  result  of  their  injudicious  use.  and  this  same  cau- 
tion should  be  exercised  in  the  administration  of  any 
drugs  of  doubtful  utility.  Most  of  all  shouki  an  atmos- 
phere of  hopefulness  be  preserved,  one  of  the  most  im- 
portant adjuncts  to  the  treatment  of  any  incurable  dis- 
ease. 
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Several  sj'mptoms  require  special  treatment.  For  the 
ana>niia.  beside  the  usual  iion  preparatious,  bone  marrow 
(well  tolerated  when  frozen  as  a  kind  of  ice-ereani)  may 
be  administered,  and  oxygen  inhalations  are  useful.  Of 
the  effect  of  the  newly  exploited  eacodylic  acid  on  the 
anaemia  of  this  disease  I  have  no  knowledge.  The  at- 
tacks of  perisplenitis  call  for  rest  in  bed  and  are  best  re- 
lieved by  the  local  application  of  cold,  preferably  the 
ice-water  coil.  Painting  with  iodine,  mercurial  inunc- 
tions, and  the  faradie  current  have  also  been  made  use  of 
to  reduce  the  size  of  the  spleen. 

Other  disturbances  should  be  treated  as  they  arise,  it 
being  always  borne  in  mind  that  we  cannot  look  for  a 
cure  of  the  disease,  and  therefore  that  we  must  make  the 
patient's  comfort,  for  the  remaining  short  term  of  his 
life,  our  first  consideration.  Theodore  G.  Jamimy. 

LEVANT  FEVER.     See  Mnlta  Ferer. 

LEVICO. — Two  mineral  springs  and  a  village  bear  this 
namr.  in  Tyrol,  Austria,  just  north  of  the  boundary  line 
of  Italy.  The  town  has  about  G,000  inhabitants  and  is 
situated  at  an  elevation  of  1,700  feet  above  sea-level,  on 
a  large  mound  of  shale  at  the  southern  slope  of  Jlonte 
Fronte  and  Monte  Canzana.  It  is  surrounded  by  the  beau- 
tiful mountain  scenery  of  the  southern  Tyrolese  Alps,  in 
the  picturesque  valley  of  Valsugana,  a  little  more  than  an 
hour's  ride  by  rail  from  Trent.  A  short  distance  up  the 
valley,  at  the" end  of  a  rather  steep  ascent,  are  two  beauti- 
ful lakes,  Caldonazzo  and  Levico,  the  source  of  a  small 
rivulet,  the  Breuta,  which  flows  down  the  valley,  and, 
after  attaining  considerable  size,  crosses  the  "Venetian 
plain,  to  empty  into  the  Bay  of  Venice. 

Tile  mineral  springs  issue  fmm  two  grottoes  in  the 
side  of  !Monte  Fronte  at  an  elevation  of  fully  3,000  feet 
above  the  sea.  They  are  known  as  the  "Vetriolo  and  the 
Ocra  (or  Ocker),  and,  in  reference  to  the  comparative 
strength  of  their  waters,  as  the  weaker  and  the  strongi  i- 
The  most  remarkable  feature  of  the  waters  is  that  tli(  y 
contain  considerable  quantities  of  iron,  arsenic,  and  man- 
ganese, in  addition  to  many  other  mineral  salts.  Some 
analyses  show  also  free  acids.  One  tliousand  parts  have 
been  found  to  contain : 


Cupric  sulphatf? 

Ferric  siilpliatn 

Fernius  siilplialc. . . . 
MantriiTH'st'  vniptiale 
AliMtiliuiin  ;^ul|)tKite. 
MuL'rit'siiim  sulpliiite 
CalfiiiiTi  siilpluite  . . . 
Sfj^iuiti  Milphate. . . . 
Aryeuious  acid 


Vetriolo. 

Ocra. 

0.(1470 

4.3210 

.0290 

0.4008 

Trace. 

.8428 

.1304 

.26.30 

1.0.520 

.1320 

.0120 

.0008 

.0099 

There  are  also  small  quantities  of  the  oxides  of  iron, 
aluminum  and  manganese,  and  some  free  carbonic  acid 
gas. 

The  water  lias  been  found  beneficial  in  all  conditions 
for  which  iron  and  arsenic  are  indicated,  hence  in  the 
different  forms  of  anicmia,  chlorosis,  neuralgia,  and  other 
nervous  affections,  especially  hysteria,  neurasthenia,  and 
chorea,  in  skin  diseases,  in  uterine  and  ovarian  affections, 
and  in  gastro-intestinal  disorders. 

At  the  springs,  only  the  weaker  water  is  administered 
internally,  the  stronger  being  used  for  batliing.  Both 
are  generally  diluted  with  pure  spring  water  in  propor- 
tions prescribed  by  the  attending  physicians.  Both 
waters  are  bottled,  however,  and  are  on  sale  in  all  parts 
of  the  world.  The  patient  is  directed  to  begin  with  one 
tablespoonful  of  the  weaker  water,  well  diluted,  or  a 
third  as  much  of  the  stronger,  morning  and  evening. 
The  dose  is  increased  every  third  or  fourth  day  until 
three  tables]30onfuls  are  taken  after  each  meal. 

In  the  bathing  institutions  at  Levico  there  are,  in 
addition  to  the  ordinary  baths,  all  facilities  for  special 
hydrotherapy,  massage,  and  all  forms  of  electrical  treat- 
ment. James  M.  French. 


LEVULOSE.     See  Slofinr. 

LEYS1N,SV*?ITZERLAND.— This  mountain  village  is  a 
high-altitude  resort,  4,150  feet  above  the  sea-level,  situ- 
ated in  Western  Switzerland  at  the  junction  of  the  Or- 
mont  and  Rhone  valleys,  a  few  miles  from  the  eastern 
end  of  Lake  Geneva.  It  is  easily  reached  from  Paris  by 
rail  to  Lausanne  and  Aigle,  and  thence  by  diligence  and 
an  electric  road. 

Pulmonary  tuberculosis  is  the  principal  disease  treated 
at  this  resort,  although  the  climate  is  recommended  for 
bronchial  asthma,  chronic  bronchitis,  ana;mia,  convales- 
cence from  pneumonia  and  pleurisy,  neurasthenia,  tu- 
berculous conditions  in  children,  and  obstinate  dyspepsia. 
The  climate  is  favorable  for  a  continuous  re.sidence  the 
year  through.  The  peculiarities  of  a  high-altitude  cli- 
mate, such  as  have  been  described  uniler  Davos  and  el.se- 
where  in  the  Handisook,  are  exliiliifed  at  Leysin :  a 
comparatively  dr}-,  pure  atmosphere,  a  large  amount  of 
winter  sunshine,  freedom  from  mists  and  high  winds,  and 
intense  solar  radiati(m,  cliaracteri.stic  of  the  attenuated 
air  of  altitudes.  The  meteorological  data  are  similar  to 
those  given  under  Davos.  The  average  winter  temper- 
ature, however,  is  somewhat  higher  than  that  at  Davos, 
ranging  from  a  minimum  of  31.7°  F.  to  a  maximum  of 
35.6"  F.  at  7  .\.M.,  and  from  a  minimum  of  25.8°  F.  to  a 
maximum  of  39.1°  F.  at  10  a.m.  The  lowest  temperature 
observed  was  —3°  P.  The  sun  temperature  in  winter  is 
between  86°  F.  and  123°  F.,  while  the  ordinary  tempera- 
ture is  between  33°  and  50°  F.  The  mean  relative  humid- 
ity for  the  live  winter  months,  November  to  March  in- 
clusive, for  the  three  winters  1887-90,  was  61.9  per  cent. 
There  are  on  an  average  from  live  to  five  and  a  quarter 
hours  of  sunshine  a  day,  thougli  the  possible  daily  inso- 
lation is,  of  course,  greater.  The  total  number  of  hours 
of  sunshine  for  the  live  winter  mouths  from  1887-90,  was 
as  follows:  1887-88,  482.70  hours;  1888-89,  601.05  hours; 
1889-90,  737.6  hours,  or  a  little  over  four  hours  a  day. 

In  the  four  years  1887-90  the  percentage  of  calm  days 
(absence  of  wind)  was  81.  Wind,  therefore,  is  the  ex- 
ception. The  prevailing  direction  of  the  wind  is  from 
the  southwest  and  southeast.     Fog  or  mist  is  rare. 

Leysin,  then,  well  fulfils  the  conditions  of  a  high-alti- 
tude health  resort,  which  are:  (a)  purity  of  the  atmos- 
phere; {!))  dryness;  (c)  absence  of  wind;  (rf)  intense  in- 
solation; ((■)  low  temperature;  (/)  diminished  barometric 
pressure. 

Above  the  village  of  Leysin,  whicli  is  itself  situated  on 
a  plateau,  is  the  plateau  of  Feydey.  610  feet  higher,  and 
here  is  situated  a  sanatorium  witli  a  large  annex.  To 
the  north,  northeast,  and  northwest  rise  chains  of  moun- 
tains whicli  afford  protection  from  the  winds  blowing 
from  these  directions.  The  sanatorium  is  situated  on  the 
border  of  great  forests  of  fir  trees  which  clothe  the  moun- 
tain sides.  In  front  of  the  sanatorium  is  a  great  terrace 
looking  toward  the  south,  and  affording  a  Avide  and  ex- 
tended view.  Tills  sanatorium,  which  with  its  annex, 
has  one  hundred  and  forty  chambers,  is  equipped  with 
all  the  appliances  for  modern  sanatorium  treatment,  and 
is  under  skilful  medical  direction.  The  tuberculous  who 
are  most  likely  to  improve  in  this,  as  in  all  high-altitude 
health  resorts,  are  those  whose  general  condition  is  good, 
and  in  whom  the  involvement  of  the  lungs  is  not  too  ex- 
tended or  active,  as  indicated  by  continuous  pyrexia. 
The  best  time  of  the  year  in  which  to  begin  a  residence 
in  Leysin  is  in  August  or  September. 

As  has  been  mentioned  above,  the  "cure"  can  be  con- 
tinued the  year  through,  though  for  those  who  spend  the 
winter  in  the  south  Leysin  affords  a  favorable  summer 
climate.  There  are  many  attractive  mountain  excursions 
about  Leysin,  and  in  the  winter  there  are  skating  and  to- 
bogganing. There  are  Catholic  and  Protestant  churches, 
shops,  and  attractive  chalets  which  can  be  hired  for  the 
season.     The  jiostal  and  telegraphic  facilities  are  good. 

To  one  desiring  to  take  the  high-altitude  cure  in  a  well- 
conducted  sanatorium  and  at  the  same  time  gain  a  knowl- 
edge of  French  and  French  people,  Leysin  can  be  recom- 
mended. Edward  0.  Otis. 
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Fig.  3193.— Sanatorium  nf  Leysin  (4,8i»l  feet  above  sea-level). 


LIBERTY,    SULLIVAN     COUNTY,    NEW     YORK.— 

SuUiviin  Cimiity  mcviiiics  n  pusitioii  near  tlif  suiiiiuit  nf 
the  castciii  watcr-slK'il  of  tlio  Delaware  River,  soutli  ot 
the  C'atsUill  Miuiiitaiiis  at  a  point  where  tljo  boimdaries 
of  New  York,  New  Jersey,  and  Pennsylvania  meet.  The 
country  is  beautiful,  hilly,  but  not  wiUl ;  it  is  devoted 
to  dairy  farms  and  .sup])ortsa  prosperous  community. 
There  are  no  large  bodies  of  water  near,  no  swamps  or 
stagnant  water-eourses,  and  rapid  drainage  gives  to  the 
air  a  dryness  not  found  in  tlie  lake  region  or  at  the  sea- 
board. The  soil  in  the  lower  levels  is  a  loam  with  a 
moderate  amount  of  clay,  but  on  the  hillsides  it  is  more 
porous.  The  range  of  temperature  is  great:  there  are 
usually  four  months  of  sleighing,  the  snow  which  falls  in 
November  remaining  dry  and  hard  through  ilarch.  The 
mean  .annual  temperature  is  44'  F.,  and  the  mean  annual 
rainfall  al)0ut  fifty  inches. 

The  deatli  rate  for  Sullivan  County  and  for  Delaware 
County  adjoining  is  the  lowest  in  the  Slate,  being  about 
cue-third  that  of  New  York  City.  The  native  popula- 
tion is  of  hardy  Dutch  stock  with  very  little  foreign 
blood. 

The  neighboring  towns  of  Liberty  Falls.  Fallsburg, 
Woodbnrne,  Yotmgsville,  Parksville,  Neversiiik,  Monti- 
cello,  and  Hurleyville,  although  not  quite  so  high  as 
Liberty  (elevation  1,600-2,20(1  feet),  share  in  great  meas- 
ure its  natural  atlvantages  and  are  attractive  for  summer 
residence. 

As  a  winter  resort  Liberty  is  attractive.  There  are 
about  one  hundred  hotels  and  private  houses  that  afford 
accommodations  during  the  summer.  Access  is  bj'  the 
Xew  York,  Ontario,  and  Western  Railway  in  about  four 
hours  from  New  York. 

Liberty  was  selected  by  the  late  Dr.  Alfred  L.  Loomis 


as  the  site  of  the  sanatorium  which  now  bears  his 
name.  This  institution  was  opened  in  1896  and  has 
been  liberally  equipped  for  the  treatment  of  tuber- 
culous patients.  There  are  two  departments:  one  for 
patients  paying  from  fifteen  to  thirty  dollars  w'eekly, 
and  a  charitable  annex  for  patients  paying  five  dol- 
lars weekly.  Special  arrangements  can  be  made  for 
private  cottages  and  suites.  There  are  at  present  nine- 
teen buildings  with  a  total  capacity  of  125.  Only 
those  patients  are  desired  who  are  in  the  earlj'  stages 
of  consumption,  and  to  whom  a  residence  of  a  num- 
ber of  months  in  the  sanatorium  promises  a  complete 
cure  or  such  an  imiiroved  condition  that  they  can  re- 
turn to  their  homes  antl  be  able  to  carry  on  their  work. 
Both  men  and  women  are  admitted.  Patients  are  re- 
quired to  remain  at  least  eight  hours  a  day  out  of  doors 
unless  e.KCUsed  on  accotuit  of  sickness  or  during  rainy 
weather.  Climate  is  not  wholly  relied  upon  in  the 
treatment  of  patients,  for  use  is  made  of  appropriate 
medical  treatment  as  well.  There  is,  in  connection  with 
the  sanatorium,  a  training  school  for  nurses  which  edu- 
cates them  in  ministering  lo  the  special  needs  of  tuber- 
culous patients. 

Liberty  has  acquired  a  wide  reputation  for  the  treat- 
ment of  pulmonary  tuberculosis  on  account  of  the  success 
of  this  sanatorium,  but  during  the  past  year  local  senti- 
ment has  been  aroused  against  the  consequent  influx  of 
visitors  having  this  disease.  The  village  authorities 
have  passed  a  regulation  prohibiting  the  maintenance  of 
any  institution  or  house  for  the  reception  ot  patients  hav- 
ing tuberculosis  within  the  limits  of  the  village.  The 
Loomis  Sanitarium,  at  a  distance  of  two  miles  from  the 
station,  does  not  fall  under  this  restriction. 

On//  I.'iii»il(ile. 
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LICHEN.— The  term  lichen,  as  applied  to  diseases  of 
the  skin,  has,  until  comparatively  recently,  been  loosely 
given  to  a  variety  of  cutaneous  eruptions,  cliaracterized 
by  itching  papules  of  a  clironic  tyjic.  Rcniindens  of  this 
loose  nomenclature  are  found  in  tlie  terms,  slill  occasion- 
ally employed,  lichen  tropicus  (miliaria  rul)ra),  liclicn 
simjdex  (eczema  papulosum).  liclien  urticatus  (a  vari- 
ety of  erythema  exudativum  uuiltiforme),  and  lichen 
scrofulosorum. 

Preueh  writers  of  to-day  use  the  term  lichenification 
to  describe  a  condition  of  the  skin  found  as  a  sequel  to 
long-continued  inflammations  of  various  sorts.  It  is 
characterized  by  the  ai>peaiance,  jiarticularly  at  the 
various  joints,  of  small,  flat-topped  papules,  resembling 
more  or  less  closely  those  of  lichen  planus.  It  is  not  a 
definite  disea.se,  runs  no  characteristic  course,  and  in  this 
country  would  be  considered  merely  a  form  of  papular 
eczema. 

As  now  understood,  tlie  term  liclien  includes  two  dis- 
eases only,  and  the  identity  of  these  two  has  l)een  af- 
firmed by  some  dermatologists.  The  first  variety,  lichen 
planus,  is  not  extremely  rare,  but  is  l)y  no  means  one  of 
the  common  diseases  of  the  skin.  Tlic  second,  lichen 
ruber  acuminatus,  is  one  of  the  most  infrequent  of  the 
dermatoses.  Typical  cases  of  these  diseases  are  markedly 
different  from  one  another,  but  atypical  cases  are  some- 
times seen,  which  present  characteristics  of  both. 

Lichen  Pl.wts. — A  typical  case  of  liclien  planus  be- 
gins upon  the  flexor  surfaces  of  both  forearms,  or  ujion 
the  sides  of  the  abdomen,  with  moderate  itching  or  tiu- 


FIG.  3194.— Lichen  Planus.     (A.  R.  Robinson.1 

gling  sensations,  followed  in  a  few  days  by  an  eruption  of 
small,  flat-topped,  thickly  clustered,  highly  distinctive 
papules.     They  are  fairly  uuiforni  at  tu-st,  each  being 


of  about  the  size  of  the  head  of  a  pin.  Each  is  separated 
from  the  others  by  normal  skin.  But  their  most  striking 
characteristics  are  their  color  and  shape.  At  first  dull 
crimson  in  hue,  they  later  a.ssunie  a  violet,  purple,  or 
lavender  tint,  which  is  so  different  from  that  of  any  other 
eruption  that  the  diagnosis  ma}'  often  be  made  "fi-om  it 
alone.  The  shape  of  the  papules,  too,  is  highly  charac- 
teristic. Each  has  a  flat  top.  with  just  the  suggestion  of 
a  dimple  near  its  centre,  and  perpendicular  sides,  with 
angular  corners.  Another  feature  of  the  individual  pap- 
ule which  attracts  attention  is  a  peculiar  waxy  sheen, 
especially  noticeable  when  viewed  from  one  side. 

The  disease  does  not  continue  indefinitely  to  retain  its 
original  discrete  character,  for  there  is  a  decided  tendency 
for  the  papules  to  grow  iusize,  until  some  are  as  large  as 
a  bean,  and  consequently  they  crowd  one  another  for 
space.  ■  When  two  papules  meet,  they  coalesce  into  one, 
and  thus  often  patches  are  formed,  of  most  irregular 
outline,  corresponding  to  the  angular  edges  of  the  outer- 
most papules.  Sometimes  finger-like  projections  from 
the  main  patch  will  extend  beyond  its  border,  and  almost 
always  some  discrete  papules  of  the  original  type  will  be 
seen  outlying.  The  waxy  apjieaiiince  of  a  patch  thus 
formed  is  verj'  cliaracteristic,  as  is  the  violaceous  color. 
Sooner  or  later,  however,  the  waxy  roof  is  apt  to  be  re- 
placed by  a  delicate  layer  of  the  whitest  scales,  glisten- 
ing and  very  thin,  but  there  is  never  the  abundant  des- 
quamation seen  in  psoriasis. 

Other  localities  than  those  mentioned  may  be  first 
affected,  or  be  attacked  later,  notably  the  sides  of  the 
neck,  the  penis,  and  the  lower  limbs.  The  disease  is 
even  sometimes  found  upon  mucous  membranes,  where 
it  generally  takes  the  form  of  white  spots  or  streaks. 
The  face  is  usually  free  from  the  disease.  Young  adults 
are  the  most  frequent  sufferers.  Sometimes  the  earliest 
papules,  instead  of  being  as  small  as  the  head  of  a  pin, 
are  larger,  and  rarely  the  papules  are  so  thickly  clus- 
tered frcim  the  first  as  to  form  practicall}'  one  jiatcli. 

Lichen  planus  is  usually,  liut  not  ahvays,  a  symmetri- 
cal iliscase.  It  generally  itches,  and  sometimes  this 
symptom  is  a  most  annoying  feature.  Rarely,  however, 
is  the  itching  severe  enough  to  cause  the  patient  to  lacer- 
ate his  skin  by  scratching,  as  is  the  case  with  eczema. 

The  disease  is  a  chronic  one,  but  has  an  inherent  ten- 
ilency  to  recover  in  the  course  of  a  year  or  two.  As  it 
approaches  a  cure,  the  color  of  the  patches  becomes 
darker,  the  elevation  is  less  marked,  and  eventuall)'  only 
a  brown  stain  is  left,  which  disappears  slowlj'. 

Ujion  the  lower  limbs,  and  occasionally  elsewhere,  one 
sometimes  sees  the  phenomenon  of  the  patches  losing 
their  distinctive  characteristics  and  becoming  verrucous. 

Etiology. — The  causes  of  this  disease  are  shrouded  in 
mj'stery.  Usually  it  is  seen  in  youth  or  middle  age.  Its 
symmetrical  character,  and  its  occasional  linear  arrange- 
ment, suggest  a  nervous  origin.  Digestive  and  uterine 
disturbances  have,  in  individual  cases,  been  assigned  as 
causes.  In  the  majority  of  cases,  however,  no  cause  can 
be  determined. 

Pdtlioloyicdl  Anatomy. — The  pathological  conditions 
found  upon  microscopical  examination  of  individual 
papules  maj'  be  summarized  as  a  cellular  infiltration  into 
the  corium,  generally  about  a  sweat  duct,  followed  later 
by  a  marked  thickening  of  the  rete. 

Diagiiosi.'i. — Lichen  planus  is  liable  to  be  confounded 
with  eczema,  psoriasis,  or  syphilis.  From  eczema  it  is 
distinguished  by  its  sharp  outline  and  angular  configura- 
tion, by  its  color  au<l  the  waxy  appearance  of  its  roof, 
and  more  especially  by  a  stiuly  of  the  outlying  jiapules. 
From  psoriasis  it  differs  in  showing  no  tendency  to  clear 
up  in  the  centre,  in  its  location  upon  flexor  instead  of 
extensor  surfaces,  in  its  comparatively  slight  scaling,  and 
in  its  color.  From  a  superficial  tubercular  syphilide, 
which  might  be  suggested  by  the  general  arrangement 
and  color  ot  a  patch  of  lichen  planus,  the  latter  disease 
is  to  be  distinguished  by  its  failure  to  leave  scars  or  to 
clear  up  in  the  centre,  by  its  unresponsiveness  to  specific 
treatment,  and  by  the  absence  of  other  signs  of  syphilis. 

Treatment.— TXie  treatment  of  lichen  planus  is  very 
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unsatisfactory,  since  we  do  not  know  its  cause.  An)' 
error  of  health,  especially  any  nervous  derangement,  must 
receive  especial  attention.     Digestive  disturbances  and 


Fui.  yi'.l.j.— LlcLieu  riaiuis.     {A.  K.  Robinson.) 

sexual  disorders  should  be  set  right.  But  these  sugges- 
tions are  equally  applicable  to  the  treatment  of  all  dis- 
eases of  the  skin.  In  the  beginning  of  lichen  planus, 
when  the  disease  is  acute,  alkaline  diuretics,  and  soothing 
applications,  such  as  lotio  nigra,  calamine  lotion,  and 
Lassar's  paste,  will  modify  its  intensity.  In  chronic 
cases,  arsenic,  pushed  to  the  limit  of  tolerance,  and  aide<l 
by  stimulating  applications,  such  as  green  soap,  tar  (10 
to  20  per  cent. ),  carbolic  acid  (5  per  cent.),  and  bichloride 
of  mercury  (0.1  per  cent.),  will  hasten  the  disappearance 
of  the.eruptiou. 

LiciiEX  UrBER  AcuMiN.vTus. — The  second  disease 
mentioned  aliove,  lichen  ruber  acuminatus,  was  lir.st  de- 
scribed by  Heljra  as  a  necesairily  fatal  affection.  Fur- 
ther observation  has  established  the  fact  that  a  milder 
form  exists,  which,  while  e.xceedingly  chronic,  may  re- 
sult in  recovery. 


A  typicid  case  begins  with  a  profuse  eruption  of  pin- 
head-sized  papides,  scattered  quite  generally  over  the 
entire  body.  Each  papule  is  firm,  and  capped  with  a  lit- 
tle epidermic  plug  of  horny  consistency,  so  that 
when  the  linger  is  passed  over  a  surface  thus 
affected  the  patch  feels  like  a  nutmeg  giater. 
Each  papule  is  pink  or  red  in  hue.  and  all  are 
of  about  the  same  size.  In  .some  localities,  such 
as  the  flexures  of  the  joints,  the  abdomen,  tlie 
sides  of  the  neck,  and  the  middle  of  the  back, 
the  papules  are  more  thicklj'  aggregated  than 
elsewhere.  The  in<lividual  papules  do  not 
grow  larger,  but  the  erujition  of  .similar  paji- 
ules  continues,  until  in  some  ])laces  they  are 
so  crowded  together  as  to  give  the  impression 
of  one  broad  lesion.  When  this  condition  is 
reached,  the  skin  is  much  thickened,  and,  in 
places  where  there  is  mucli  motion,  as  in  the 
tie.xures  of  the  joints,  deep  and  painful  fissures 
may  form.  Over  such  a  patch,  a  peculiar  des- 
quamation finally  occurs,  thin,  snow-wliite 
scales  being  gradually  cast  off'  and  vr|ihiced 
by  others. 

Not  all  portions  of   the  bod_v  undergo  this 
characteristic   change,   for  in  some  places  the 
thickening  of  the  integument  is  the  main  feat- 
ure, and  the  desqtiamation  is  not  verv  notice- 
able.    L'pon  the  face  and  hands,  the  thickened 
skin   finally  seems  to  undergo   absorjition,    leaving  an 
atrophic  condition  behind,  with  a  tendency  toward  con- 
tractif)n.     L'pim  the  palms  and  soles,  the  skin  is  greatly 
thickened.     The  integument  now  resembles  parchment, 
the  eyelids  may  be  everted,  the  fingers  bent  like  claws. 

From  the 
first,  itch- 
ing,  more 
or  less  jjro- 
nounced,  is 
almost     al- 
ways ])res- 
ent.    The 
patient  l)ecome': 
emaciated     and 
weakened  as  the 
disease    pro- 
gresses,   at 
finally,  in  most 
cases,     dies     of 
exhaustion. 

This  severe 
type  of  lichen  ruber  i-; 
not  often  oliserved  in 
America,  but  a  milder 
form  of  the  disease 
which  the  French  call 
pityriasis  rubra  piilaris. 
has  been  not  infre- 
quently seen.  It  be- 
gins in  the  same  way 
as  the  severe  form,  but 
when  it  has  reached 
the  stage  of  agglom- 
eration into  patches, 
many  of  the  individual 
papules  located  out- 
side the  main  lesions 
become  absorbed. 
Then  the  general  sur- 
face presents  a  red- 
dened, slightly  scaly 
appearance,  resem- 
bling tliat  of  chronic 
eczema,  and  this  is 
especially  noticeal)le 
upon  the  face  and 
h  a  n  d  s.     U  p  o  n    t  h  e 
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or    several     of     the  Eoblnsou.^ 


{.K.  K. 


507 


lilchen  ScrofiiloBoriini, 
Iilfe  Insurance  Exam's. 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


jiatclii's  di'scribcd  abovp.  tliickencd,  rciugh,  sharply  out- 
lined,  iind  rovt-ivd  liy  jiaiXTy.  snow-wliito  scales.  The 
scale's  may  eventually  be  cast  off,  and  then  the  natural 
lines  and  furrows  of  the  skin,  vastly  exaggerated,  give 
the  patch  a  markedly  rugous  appearance.  The  shape 
of  these  patches  is  sometimes  grotesque,  bands,  angidar 
lines,  and 
.stellar  radi- 
ations pro- 
jecting out 
fro  m  t  h  e 
main  area. 

Etidlogji. 
— The  caus- 
a  t  i  o  n      of 
lichen  ru- 
ber,   as     of 
lichen     pla 
nus,   is   un- 
known.     It 
usually     affec 
young      adults, 
but    no    age    is 
exempt.   A  fatal 
termination  is  to 
be   e X  ])  e c  t e d , 
though    some 
cases    have    lieen    re- 
ported as  cured.    Even 
where  marked  amelio- 
ration    has    occuired. 
the  disease  has  gener- 
all.y     relapsed,    sooner 
or  later,   and  the    pa- 
tient has  died  of  ma- 
rasmus. 

Pathiilixjirid  Aimto- 
my. — Tlie  pathological 
condition  is  found  to 
be  a  paratypical  Uera- 
tinizatiou  of  t)ie  luiruy 
layer,  mo.st  maikeil 
about  the  hair  follicles. 
Later,  there  are  a  cellu- 
lar infiltration  and 
thickening  of  the  rete. 

Dimjnnsis. — The  dis- 
ease is  sufficiently  char- 
acteristic to  prevent  its 

being  confounded  with  other  affections,  if  its  Jiistory  is 
borne  in  mind.  Yet  in  certain  stages  it  might  be  mis- 
taken for  eczema,  psoriasis,  or  lichen  planus. 

The  condition  of  tlie  hands  and  face,  when  the  disease 
has  lasted  a  long  time,  is  very  similar  to  that  seen  in 
chronic  eczema.  But  the  presence  of  horny  papules  on 
other  parts  of  the  body,  and  ofteji  the  existence  of  thick- 
ened ])atclies covered  with  thin  while  scales,  will  suggest 
the  diagnosis. 

From  ]5soriasis  the  squamous  patches  may  be  differ- 
entiated by  the  less  marked  .scaling,  the  absence  of  an 
annular  arrangement,  the  failure  to  clear  up  in  the  cen- 
tre, the  avoidance  of  the  usual  sites  of  predilection,  and 
the  recognition  of  horn-capped  papules  outside  tlie  main 
patches. 

Lichen  planus  differs  from  lichen  ruber  in  its  fiat- 
topped,  angular  papules,  its  waxy  sheen,  its  violaceous 
color,  its  limited  area,  and  its  tendency  to  get  well. 

Tiriitiniiit.  —  When  tlie  exceedingly  chronic  nature  of 
this  disease  is  remembered,  and  its  tendency  toward  a 
fatal  termination,  it  will  be  seen  that  the  treatment  is 
very  unsatisfacloiy.  The  best  cliance  for  recovery  lies 
in  arsenic,  which  should  be  puslied  to  the  point  of  pro- 
ducing slight  symptoms  of  poisoning,  and  should  be 
continued  for  a  long  lime.  Crocker  thinks  that  pityria- 
sis rubra  pilaris,  which  has  been  considered  in  this  arti- 
cle as  synonymous  with  the  milder  forms  of  lichen  ruber 
acuminatiis.  shoulil  never  be  treated  with  arsenic,  but 
does  well  under  pilocarpine.     Tonics,  and  a  mode  of  life 
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calculated  to  improve  the  general  condition,  are  indispen- 
sable adjuncts  to  the  treatmenl.  Externally,  for  the  gen- 
eralized eruption,  arualine  baths  (such  as  bicarbonate  of 
soda,  five  ounces  to  thirty  gallons  of  water);  for  the 
patches,  oil  of  Cade  (10  to  20  per  cent.),  pyrogallic  acid 
(10  per  cent.),  and  ammoniated  mercury  (10  per  cent.) 
are  advised.  The  illustrations  accompanying  this  article 
are  from  the  collection  of  Prof.  A.  R.  Robinson,  of  New 
York.  R.  A.  McDonnell. 

LICHEN  SCROFULOSORUM.  — (Synonyms:  Acne 
cachecticorum  (Ilebia,  Kaposi),  acne  scrofulosorum  [Col- 
cott  Fox],  folliculitis  scrofulosorum  [Unna].) 

Symptomatology. — Hebra's  original  description  is  one 
of  the  few  classics  in  dermatology  which  have  stood  the 
test  of  time.  It  runs  somewhat  as  follows.  The  erup- 
tion consists  of  small,  acuminate  papules,  varying  in  size 
fnim  a  point  which  is  barely  visible  loan  object  the  size  of 
a  ]iin's  head.  They  are  a  bright  red  in  color  at  first,  fading 
giailually  until  they  differ  very  little  from  the  surround- 
ing skin  in  tint.  Slight  pigmentation  is  generally  left 
after  their  disappearance.  A  minute  scale  forms  on  the 
summit  of  each  papule  during  involution,  the  desquama- 
tion becoming  more  prominent  as  the  end  approaches. 
The  papules  occur  in  groups,  circles,  or  segments  of  cir- 
cles, with  little  tendency  to  coalescence.  This  grouping 
is  due  to  their  localization  about  the  lanugo  hair  follicles. 
The  life  of  each  papule  varies  from  a  few  weeks  to  five 
or  six  months,  but  the  tendency  to  relapse  makes  the 
duration  of  the  disea.se  most  uncertain.  The  site  of  elec- 
tion is  the  lower  part  of  the  trunk,  especially  along  the 
flanks,  spreading  from  them  in  rare  cases  over  the  whole 
body  on  to  the  neck,  the  thighs,  and  upper  arms.  As  a 
rule,  progress  is  arrested  at  the  axilla;  and  groins.  There 
are  no  subjective  symptoms. 

Complications  may  change  the  appearance  of  the  skin 
somewhat.  The  papules  show  occasionally  a  central 
comedo,  which  may  become  pustular,  as  in  true  acne. 
These  lesions,  which  have  been  known  to  appear  on  the 
face,  constitute  what  has  been  called  the  acne  of  cachec- 
tic infants.  The  skin  may  show  evidence  of  malnutrition 
in  the  form  of  liranny  scaling  between  the  papules, 
punctate  follicular  hemorrhage,  and  an  eczematoid  der- 
matitis, usually  pustular,  about  the  genitals.  Not  infre- 
(luently  there  is  an  acroasphyxia.  In  young  children  the 
disease  may  occur  on  the  limbs  without  attacking  the 
body.  Involvement  of  the  extremities  is  much  more  com- 
mon than  in  adults,  but  pustulation.  on  the  other  hand, 
is  less  frequent. 

Etiology. — Lichen  .scrofulo.soruin  is  a  disease  of 
3'outh;  the  youngest  recorded  case  was  in  a  child  of 
eleven  mnnths,  the  oldest  in  a  person  of  thirty  years. 
Males,  at  least  in  German  lands  which  furnish  by  far  (he 
largest  number  of  cases,  are  more  subject  to  it  than  fe- 
males. The  chief  point  in  its  etiology  is  the  relationship 
to  tuberculosis.  According  to  Austrian  statistics,  over 
ninety  per  cent,  occur  in  the  tuberculous.  Pulmonary 
disease  is  not  so  common  a  complication  as  the  condition 
called  scrofulosis,  evidenced  cliii'tiy  by  Ivmphadenitis, 
bone  disease,  and  tuberculous  ulcerations  of  the  skin 
(scroful(iilenna).  At  times  no  such  lesion  is  discoverable 
and  there  is  no  family  history  of  tuberculosis. 

Of  recent  years  much  has  been  written  of  this  and 
kindred  affections,  such  as  erythema  induratum  scrofu- 
losorum, and  the  controversy  over  theiretiology  has  been 
more  or  less  bitter,  not  to  say  personal.  One  party  holds 
tliat  the  appearance  of  the  papuh'S  is  caused  by  circulat- 
ing toxins;  the  other,  that  tlie  tubercle  baeillus  is  di- 
rectly responsible.  No  one  has  the  hardihood  to  deny 
the  connection  with  tuberculosis.  Out  of  a  large  num- 
ber of  animal  inoculal  ions  with  the  tissue,  onlv  three  have 
been  reported  as  successful.  Jaeobi  (Congress  of  Ger- 
man Dermatological  Societies,  1893,  p.  69)  is  the  only 
writer  who  has  found  the  tubercle  bacillus  in  the  lesion; 
Darier,  Michelson,  and  Sack  have  failed  after  diligent 
search.  Pelizarri  thinks,  in  spite  of  his  single  success  in 
inoculation,  that  the  jjositive  liiidings  indicate  only  a  con- 
tamination in  a  .soil  prc'pared  by  the  toxins.      nallo])eau 
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in  1S92  announced  that  injection  of  tuberculin  produced 
a  perifollicular  lesion  resembling  tlie  lichen,  and  Schwen- 
inger and  Buzzi  (MdiiaUlufIt'  f.  pnikt.  Denn.,  vol.  xi., 
1890,  p.  581)  have  eontirmed  his  observation.  Jadassohn 
and  the  Vienna  school,  Kaposi  at  the  head,  are  convinced 
that  the  disease  is  non-bacillarv. 

HisTOP.\TiioLOGY. — The  Icsion  is  a  perifollicular,  pro- 
ductive tuberculosis.  The  cutis  shows  an  irregular  for- 
mation of  miliary  tubercle,  consisting  of  exuded  eleinents 
in  the  shape  of  lymphocytes  and  plasma  cells,  ejjilhelioid 
cells  derived  from  librobhusts  and  endothelium,  and  giant 
cells  of  the  Langhaus  type  with  i)eripherally  arranged 
nuclei.  Coagidation  necrosis  and  caseation  arc  common. 
The  new  tissue  is  non-vascular.  There  may  be  made  out. 
at  times,  even  in  areas  of  caseation,  a  delicate  reticuhnn 
formed  of  the  remains  of  the  elastic  fibres.  Epithelial 
changes  are  secondary.  The  epidermis  loses  its  interpap- 
illarv  projections  and  beconus  flattened.  It  may  be 
slightly  thickened  and  the  lic.iny  layer  may  be  lost  or  be 
partly  detached  in  the  furm  of  a  scale. 

I)i.\GNosis. — Kaposi  charactei'istieally  put  this  matter 
in  a  nutshell  when  he  said  that  tlie  diagnostic  points 
were  Hebra's  original  description  and  its  occurrence  in 
the  tuberculous.  Papular  eczema  is  not  limited  to  the 
trunk,  as  is  often  the  case  in  lichen ;  in  children  the  le- 
sions are  apt  to  beeoTne  vesicidar ;  they  are  of  a  deeper  red 
and  larger,  and  itching  is  intense.  Follicular  syphilo- 
derms  may  be  localized  in  much  the  Siime  way  as  lichen 
of  the  scrofulous,  but  the  jiapules  are  larger  and  involve 
the  cutis  more  deeply.  The  common  type  occurs  early 
in  the  course  of  syphilis,  and  careful  search  will  show 
evidence  of  other  "secondaries" — lymphadenitis,  gener- 
alized and  indurated,  mucous  patches,  alopecia,  etc. 

Punctate  psoriasis  is  much  more  generally  distributed 
than  the  lichen,  it  occurs  on  the  face  and  head,  its  tint  is 
tiery  red  at  the  time  of  its  first  appearance,  and  the  scales 
;uc  thick,  white,  glistening,  and  moderately  adherent. 
The  papules  of  lichen  do  not  enlarge;  the  guttate  lesions 
of  psoriasis  do.  In  lichen  or  keratosis  pilaris,  while  the 
site  may  be  tlie  .same,  the  exten.sor  surfaces  of  the  upper 
arms  and  thighs  are  almost  certain  to  be  affected.  The 
hair  is  surrounded  by  a  horny  plug,  which  is  separated 
with  ditlieultj'. 

Tke.vt.mkxt. — Cod-liver  oil,  externally  by  inunction 
and  internalh",  is  the  only  remedy  now  recommended, 
because  it  is  jierfectly  efficacious.  It  is  thoroughly 
rubbed  in  and  covered  with  oiled  silk.  The  application 
is  of  course  objectionable  on  account  of  the  odor,  and  if 
it  is  impossible  to  secure  the  patient's  consent,  substi- 
tutes must  be  tried.  The  emulsions  all  have  a  .slight 
smell,  which  becomes  more  pronounced  in  contact  with 
the  body.  In  case  the  repugnance  is  uneonr|uerable, 
sweet  oil.  lanolin,  or  vaseline  may  be  used  in  its  place, 
pure  or  combined  with  one  per  cent,  of  thymol,  menthol, 
or  tar  in  tlie  form  of  pix  liquida  or  oil  of  cade.  Tlie 
geiieral  health  requires  close  attention  in  e\'ery  instance. 

Pkogxosis  is  good  as  regards  the  individual  attack. 
Otherwise  the  outlook  is  that  of  the  intercurrent  tuber- 
culosis which  is  not  influenced  by  the  cutaneous  out- 
break. If  the  tuberculosis  continues,  there  is  always 
danger  of  relajisc.  Jmiirs  ('.  J<i/iii/</")i. 

LIFE  INSURANCE  EXAMINATIONS.-Life  insurance 
examinations  are  made  Ijy  pli>  sicians  to  determine  the 
fitness  of  applicants  for  insurance.  The  purpose  of  tlie 
procedure  is  to  estimate  the  expectation  of  life.  It  con- 
sists in  obtaining  a  coni|ilete  jiersonal  and  family  record 
and  a  knowledge  of  the  jiresent  jjhysical  and  mental  con- 
dition of  the  subject.  Formerly  a  certain  number  of  im- 
paired lives,  roughly  estimated  at  fifteen  per  cent.,  were 
declined  and  denied  the  benefits  of  insurance.  Recently 
a  few  companies,  revolutionizing  the  medical  aspect  of 
insurance  by  the  ingenious  co-operation  of  the  actuary 
and  medical  departments,  have  devised  plans  for  insuring 
these  lives  on  a  sub-standard  basis,  thus  offering  forms  of 
insurance  to  all,  or  nearly  all,  in  accordance  with  the  ex- 
l  pectation  of  life,  and  after  a  careful  consideration  of  the 
age,  occupation,  history,  and  extent  of  impairment. 


T/ie  Examiner  and  His  Duties. — The  mortality  in  in.sur- 
ance  depends  so  largely  upon  the  moral  character  and 
sound  medical  judgment  of  the  examiner  that  the  selec- 
tion of  one  qualitied  todischargcthe.se  obligations  should 
be  most  carefully  made.  He  need  not  be  "the  physician 
with  the  largest  practice  in  the  conununity  and  should 
not  be  selected  through  favoritism.  A  well-trained  hos- 
pital graduate,  conscientious  and  willing,  will  often  give 
the  greatest  satisfaction.  A  pleasing  personality,  prompt- 
ness as  regards  keeping  of  a|ipointn)ents  and  response  to 
correspondence  from  the  home  office,  interest,  frank  ex- 
pression of  opinion,  courage  of  conviction,  a  kindly  feel- 
ing toward  agents,  and  a  courteous,  business  like  ap- 
proach and  handling  of  applicants  are  requi,sites  to 
success  in  the  field  of  life  insurance.  With  the  introduc- 
tion of  sub-standard  writing  the  examiner  is  no  longer 
obliged  to  decline  risks  for  insurance.  In  reporting  im- 
paired or  sub-standard  risks  the  duty  of  the  examiner  is 
merely  to  state  clearly  the  facts,  ,give  full  details  of 
family  or  personal  history,  and  cxplicitlv  the  extent  of 
the  applicant's  personal  impairment;  for  the  responsibil- 
ity devolves  upon  the  licnnc  office  for  classification  or 
declination.  The  ciualifieations  of  standard  risks — that 
is,  noi'mal  lives — are  as  ligid  as  ever,  and  examiners  are 
advised,  when  they  consider  an  applicant  a  standard  risk 
to  state  so  clearly,  avoiding  unnecessary  restrictions  or 
otherwise  interfering  with  the  home-office  estimation.  If 
one  will  fancy  himself  in  the  home  office  trying  to  fathom 
incomplete  and  unscientific  statements,  he  will  readily 
see  how  much  business  may  be  lost  to  companies 
through  these  causes  and  from  necessary  delays  in  corre- 
spondence. 

Tlie  Ajipliaiiil. — Experience  alone  will  teach  the  ex- 
aminer to  appreciate  the  great  ditterenee  between  the 
applicant  for  life  insurance  and  the  ]iatient.  The  latter, 
when  consulting  a  physician,  will  willingly,  patieutly, 
and  honestly  disclose  everything  pertaining  to  bis  illness, 
laj'ing  bare  all  the  tacts  known  to  him.  so  that  he  may  be 
benefited  by  proper  treatment  and  advice.  In  the  case 
of  an  applicant,  on  the  other  hand,  the  physician  is  often 
treated  with  indifference  or  insult,  he  is  looked  ujiou  with 
antagonism,  as  an  ally  of  a  great  corporation,  and  in  many 
instances  the  aiiplicant  will  resort  to  fraud,  to  hiding 
facts,  and  otherwise  making  misstatements.  The  relation 
between  tlie  applicant  for  insurance  and  the  examiner 
being  then  merely  one  of  business,  if  the  applicant  can  be 
brought  to  apiireciate  this  relation  many  obstacles  and 
difficulties  may  be  removed  from  the  path  of  the  cxatn- 
incr.  Apiilicants  often  determine  not  to  take  out  insur- 
ance, even  after  they  have  signed  an  application  blank 
and  an  appointment  card.  In  such  a  case  a  few  courte- 
ous introductory  remarks  and  the  expression  of  interest 
on  the  iiart  of  the  exainiiier  will  often  induce  them  to 
change  their  minds  and  submit  to  examination.  Again, 
applicants  will  often  refuse  to  sign  an  application  blank 
until  after  the  home  office  has  expressed  an  opinion  as  to 
their  eligibility,  but  they  ma.y  be  induced  to  sign  by  the 
examiner,  who,  with  tact,  may  often  accomplish  what 
the  agent,  with  all  his  well-known  persistency  and  per- 
suasion, has  failed  to  do. 

Appointments. — Appointments  for  examination  are,  as 
a  rule,  made  b_v  the  agent  at  the  request  of  the  applicant 
and  in  accordance  with  his  own  convenience.  The  keep- 
ing of  these  is  of  great  importance  in  large  cities  where 
competition  is  keen  and  where  the  business  of  the  appli- 
cant will  not  allow  the  giving  of  much  time  to  an  insur- 
ance examination.  The  examiner  may  save  himself  a 
,great  deal  of  time  and  trouble  by  learning,  after  some 
experience,  when  he  may  or  may  not  call  ujion  appli- 
cants at  times  other  than  the  appointed  hours.  Positive 
appointments  must  be  kept  in  the  cases  of  policemen, 
firemen,  trainmen,  bankers,  brokers,  builders,  and  those 
engaged  in  other  exacting  businesses.  The  examiner 
need  not  adhere  so  closely  to  the  request  of  storekeepers, 
grocers,  bakers,  housewives,  janitors,  an<l  others  who 
have  many  hours  daily  during  which  they  may  be  ex- 
amined. He  will  also"  a]ipreeiate  the  fact  that  clerks, 
machinists,  carpenters,  tradesmen  generally,  and  labor- 
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ers  cannot  be  seen  during  the  day;  they  can  be  exam- 
ined only  at  night. 

The  Apiiliniliuii. — Tlie  application  should  be  in  the 
hands  of  the  e.\aniiuer  at  the  time  of  the  examination. 
In  large  cities,  where  applicants  are  strangers  to  the  ex- 
aminer, the  apjilication  serves  as  the  only  means  of  iden- 
tification, -rthieli  is  effected  by  a  comparison  of  the  sig- 
nature on  the  application  and  the  one  on  the  medical 
blank.  This  comparison  is  important,  for,  apart  from 
the  questicm  of  identification,  the  genuineness  of  the  sig- 
nature prevents  legal  complications  in  the  event  of  the 
questionable  death  of  the  insured. 

The  Written  Examinntion. — The  written  examination 
consists  in  describing  as  accurately  as  possible  the  appli- 
cant's personal  and"  family  history.  The  many  points 
are  herewith  noted: 

(1)  Occupation.  Occupation  not  only  influences  the 
examiner's  estimation  of  the  risk,  but  influences  greatly 
the  home  office  in  the  matter  of  acceptance,  classification, 
or  declination.  The  examiner  should  with  care  inquire 
into  the  duties  of  a  given  occupation,  especially  when 
the  duties  may  possibly  be  hazardous.  Take,  for  exam- 
ple, the  "laborer."  Digging  in  the  street  is  a  fairly 
healthy  occupation,  but  if  the  man's  work  lay  in  cais- 
sons or  subways  the  occupation  would  then  be  consid- 
ered hazardous.  The  electriciau  who  handles  the  tele- 
phone or  low  voltage  wires  is  a  desirable  risk,  while  the 
danger  to  emplo3'ees  in  power  houses  or  subways  of  great 
street  railway  companies  is  greatly  increased  and  makes 
them  less  desirable  risks. 

As  regards  the  examiner's  estimation,  we  may  take  the 
musieiau  as  an  illustration.  A  coruetist  may  be  expected 
to  have  a  slight  degree  of  emphysema,  but  if  this  is 
without  rrdes  the  examiner  will  display  con.servative 
judgment  by  giving  it  little  or  no  attention;  if,  however, 
such  a  condition  were  found  in  the  violinist  or  pianist,  it 
would  he  considered  due  to  jiathological  causes  and  have 
a  distinct  bearing  on  longevity.  In  the  case  of  a  "  liquor 
dealer,"  the  examiner  .should  learn  the  number  of  hours 
which  he  spends  daily  in  the  saloon  and  also  the  length 
of  time  which  he  devotes  to  the  bar. 

(2)  Age.  Relatively  few  of  tliose  who  appl}'  for  life 
insurance  before  or  during  the  jieriod  of  puberty  pa.ss 
standard  examinations.  Tliis  is  due  no  doubt  to  fimc- 
tional  derangements,  such  as  systolic  murmurs  at  the 
apex  or  to  the  left  of  the  sternum,  at  the  base  of  the 
heart,  albuminuria  due  probably  to  masturbation,  or  an 
hered  itary  predisposition  to  certain  diseases.  These  often 
extend  through  the  adolescent  period  and  disappear  or 
are  outgrfiwn  by  the  age  of  maturitv.  Different  ailments 
are  met  with  more  frequently  and  are  more  fatiil  during 
given  periods  or  ages.  For  example,  respirator}'  and 
acute  abdominal  diseases  are  encoimtered  between  the 
ages  of  twenty  and  thirty  yeais;  rheumatism,  organic 
diseases  of  the  heart,  acute  diseases  of  the  chest,  between 
the  ages  of  forty  and  fifty  years;  urinary  and  degenera- 
tive di.seases  generally,  apoplexy,  and  paralyses,  bi'twecn 
thcagesof  fifly  and  sixty  years.  Tlie  intermediate  period 
— between  thirty  and  forty  years — constitutes  that  in 
which  are  foimd  the  most  desirable  lives  from  the  point 
of  view  of  the  insurance  examiner. 

(3)  General  appearaeee.  Careful  observation  of  the 
general  appearance  will  aid  the  examiner  in  arriving  at 
a  correct  estimate  of  the  risk.  The  faciesof  tuberculous 
disease,  of  cancer,  or  of  renal  or  hepatic  disease  may  be 
noted.  Due  con.sideration,  however,  must  be  allowed 
applicants  of  sedentary  habits;  the  clerk,  tailor,  hatter, 
and  dyer  maj'  not  have  the  rugged  appearance  of  the 
carpenter,  mason,  blacksmith,  .sailor,  or  laborer  who  is 
daily  expfised  to  the  elements.  They  are,  however,  as  a 
rule,  fairly  desirable  risks. 

(4)  Habits.  Intemperance  in  the  use  of  alcohol  or  ad- 
diction to  drugs  may  readily  be  detected  in  the  appli- 
cant's apjiearance.  breath,  i)upils,  actions,  writing,  pulse, 
gait,  or  urine,  or  by  a  Iremulousness  of  the  nuiscles, 
and  in  such  case  the  applicant  should  receive  the  severest 
ami  most  decisive  action  on  the  part  of  the  examiner, 
especially  so  when  the  applicant  is  luuler  the  influence 
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of  the  drug  or  of  alcohol  at  the  time  of  examination. 
The  examiner  must  have  no  sympathj'  for  the  applicant, 
as  excess  in  the  use  of  alcohol  or  drugs  presages  and 
predisposes  to  rapid  dissolution  in  the  event  of  his  con- 
tracting an  acute  disease. 

(5)  The  family  history.  Many  applicants  cannot  give 
accurate  details  of  tlu'ir  family  record.  Care  should  lie 
exercised,  in  filling  out  the  blank  for  the  cause  of  death, 
to  avoid  the  use  of  terms,  such  as  "cold."  "heart  failure," 
"childbirth,"  or  "change  of  life."  When  the  term  "change 
of  life  "  is  used,  the  examiner  must  inquire  whether  mental 
or  malignant  disease  (as  cancer)  existed.  When  the  cause 
of  death  is  given  as  "  childbirth  "  and  death  had  occurred 
within  two  weeks,  it  may  be  inferred  to  have  been  due 
to  hemorrhage,  septic,  cardiac,  or  renal  disease;  if.  how- 
ever, three  months  or  more  had  elajised  between  delivery 
and  death,  careful  questioning  on  the  part  of  the  exami- 
ner is  imperative,  for  tuberculous  di.sease  so  often  follows 
childbirth.  When  the  applicant  is  markedly  over  or  un- 
der weight,  a  statement  regarding  the  weight  of  each 
member  of  the  family  is  desired. 
j  (6)  Personal  history  of  the  applicant.  The  examiner 
,  should  give  as  accurate  a  pen  picture  as  possible  of  past 
or  present  illnesses.  Relatively  few  applicants  will  con- 
fess to  syphilis,  and,  inasmuch  as  many  apply  when  the 
manifestations  are  not  noticeable,  a  diagnosis  is  most  dif- 
ficult. Care  should  be  exercised  in  separating  the  sim- 
]ile,  local  chancroidal  disease  from  constitutional  syphilis. 
It  is  advisable  for  the  examiner  to  obtain,  when  possible, 
a  description  of  the  initial  sore,  a  statement  in  regard  to 
the  length  of  time  between  exjiosure  and  the  appeai'ance 
of  the  sore,  details  and  order  of  occurrence  of  the  symp- 
toms which  followed,  tlie  date  when  the  final  symptoms 
appeared  and  what  they  were,  and  an  account  of  the 
treatment,  how  long  it  was  continued,  and  what  was  the 
condition  of  health  both  during  the  treatment  and  subse- 
quently. All  these  ai'c  of  imijortance.  as  failure  to  re- 
port them  impedes  the  home-office  handling  of  the  case. 
When  the  applicant  is  deformed,  lame,  or  maimed,  an 
exact  description  is  necessary.  If  deformity  of  the  spiue 
exists,  an  expression  of  opinion  as  to  whether  it  is  due  to 
tubercidous  disease  or  not,  is  desired.  Whcr<'  there  is 
shortening  of  a  limb,  the  amount  should  be  stated  and  also 
the  form  ofapparatus  worn  should  be  noted.  In  the  event 
of  diseases  such  as  appendicitis  and  rhemnatism,  detail  in 
the  report  is  necessary.  In  appendicitis,  for  example,  the 
examiner  should  note  the  number  of  attacks,  symptoms, 
medical  or  surgical  treatment,  and  result  of  treatment. 
A  point  of  especial  interest  and  importance  to  the  home 
office  is  a  statement  whether  the  app<'ndix  had  been  re- 
moved or  not.  In  the  case  of  rhemnalism  one  shoidd 
state  definitely  whether  it  was  acute  or  chronic,  the  num- 
ber of  attacks,  the  duration  of  each,  the  joints  involved, 
the  character  of  the  pain,  the  amount  of  swelling,  and 
the  results  of  treatment.  The  examiner  should  always 
state  specifically  the  result  in  case  of  any  past  illness ;  for 
example,  in  the  event  of  absolute  recovery,  he  should 
write  "no  ill  effects."  In  many  instances  the  examiner 
will  describe  ailments  or  findings  which  will  not  affect 
longevit}'.  Here  he  may  assist  the  home  office  by  expres- 
sion of  opinion  such  as  "of  no  import,"  "merely  men- 
tioned as  noticeable,"  or  "has  no  bearing  on  longevity." 
Care  should  be  taken  not  to  use  indefinite  terms,  such 
as  "shortness  of  breath,"  "dropsy."  "colic."  "fits," 
"  fainting  spells  "  or  "vertigo,"  or  "spitting  or  raising  of 
blood,"  without  detail,  as  all  are  but  symptoms  of  more 
or  less  serious  conditions  or  diseases.  The  ".shortness  of 
breath  "  of  asthma,  which  is  distinctly  a  neurosis,  with 
paroxj'smal  dyspniTa,  due  to  narrowing  of  the  bronchial 
lumen,  must  be  differentiated  from  attacks  which  resem- 
ble it,  but  which  are  caused  by  mechanical  obstruction 
to  the  passage  of  air,  as  by  pressure,  within  the  thorax, 
upon  the  trachea  (goitre,  aneiuisms).  and  by  the  pi-esenee 
of  growths  or  foreign  bodies  in  the  larynx.  On  the  other 
hand,  the  shortness  of  breath  ma}'  be  associated  with  car- 
diac diseases,  tuberculosis,  pneumonia,  bronchitis,  eni- 
phy.sema,  and  renal  disease.  The  term  "  dropsy  "  occurs 
in  so  many  places  in  the  statem""ts  of  applicants  for  life 
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insurance  that  special  care  must  be  exeiciseil  in  stat- 
ing wlietlier  it  is  of  renal,  respiratory,  gastrointestinal, 
circulatory,  hepatic,  or  splenic  origin.  In  the  case  of 
"colic"  it  is  important  to  note  whether  it  is  stomachic, 
intestinal,  liepatic,  renal,  ovarian,  or  uterine,  or  that  due 
to  lead  poisoning.  Sex,  occupation,  history,  position  of 
pain,  and  examination  of  the  urine  are  among  the  points 
of  importance.  The  term  "fits,"  as  used  in  the  exami- 
nation blank,  is  meant  to  cover  such  cerebrospinal  neu- 
roses as  epilepsy  in  its  several  varieties,  chorea,  and  hys- 
teria; also  the  convulsive  movements  seen  in  the  course 
of  certain  diseases,  as  in  uroemia,  renal,  colic — if  the  ure- 
ters are  obstructed, — in  tumors  of  the  brain,  wounds  of 
the  head,  and  diseases  involving  the  skull. 

"Spitting  or  raising  of  blood."  The  determining  of 
the  source  and  cause  is  at  times  one  of  the  most  difficult 
and  important  details  wliich  tlie  life  insurance  examiner 
is  expected  to  supply.  The  differentiation  between  true 
hsemoptysis,  hemorrhage  from  tlie  gums,  nose,  throat,  or 
stomach,  demands  especial  questioning  and  examination. 
The  appearance  of  blood,  spat  or  raised,  during  the  course 
of  a  severe  bi'onchitis,  diseases  of  the  heart,  pneumonia, 
aneurism,  ov  ulcer  or  cancer  of  the  stomach,  will  try  the 
examiner  severely  in  arriving  at  a  diagnosis.  In  many 
instances  it  is  simply  impossible  to  obtain  a  perfect  his- 
tory from  the  applicant,  as  owing  to  delicacy  or  fear  he 
will  not  disclose  the  facts.  An  examination  of  the  chest 
will  often  clear  the  diagnosis,  tliough  phj'sical  signs 
may  be  absent,  the  disease  manifesting  itself  for  tlie  first 
time  by  the  spitting  or  raising  of  blood.  Examination 
of  the  sputum  for  detecticm  of  the  tubercle  bacilli  may 
aid.  though  a  single  examination  may  not  suffice.  If  the 
raising  of  blood  is  noted  in  the  course  of  diseases  of  the 
heart  or  aneurism,  or  if  it  come  from  the  gums,  nose,  or 
throat,  the  history  and  physical  examination  will  sulfic<' 
for  recognition  of  the  source.  In  the  case  of  hiemateme- 
sis,  the  presence  of  ulcer  or  cancer  may  be  determined 
by  the  history,  age  of  the  individual,  and  physical  ex- 
amination. 

"Vertigo,"  "fainting  spells,"  and  "dizziness"  result 
from  the  simplest  as  well  as  from  the  gravest  causes. 
The  importance  of  detail  will  readily  be  understood  when 
we  remember  that  the  condition  is  met  with  in  simple  eye 
strain  or  astigmatism  as  well  as  in  fatal  chi-onic  renal 
disease.  It  is  noted  aftersexual  excesses,  in  neurasthenia, 
leuka'inia,  diseases  of  the  external,  middle,  or  internal  ear, 
in  stomachic  or  intestinal  dyspepsia,  in  disorders  of  the 
liver,  in  neuroses  such  as  migraine,  and  in  the  immoder- 
ate use  of  tobacco,  tea  (prepared  improperly),  coffee,  or 
alcohol;  and  it  occurs  with  greater  severity  in  cases  of 
tumor  of  the  brain,  of  fatty  heart,  of  cardio-vascular  neu- 
roses, and  of  arterio-.sclerosis,  as  seen  in  the  aged. 

T/ii:  E.v(i mination. — After  he  has  furnished  a  thor- 
oughly written  report  of  the  candidate's  past  history, 
the  examiner  is  expected  to  make  a  complete  physical 
examination.  This  examination  should  be  conducted  in 
a  quiet  place,  and  the  apidicaut  should  be  observed  (for 
many  reasons)  while  standing.  The  examiner  is  advised 
to  go  over  every  case  in  the  same  way,  without  reference 
to  the  amount  of  insurance  applied  for.  The  home  office 
will  readily  detect  bungling,  half-hearted,  and  unscientific 
work  on  tlie  part  of  the  examiner,  and  it  will  not  reflect 
to  his  credit.  The  first  steps  of  the  physical  examina- 
tion consist  in  olitainiug  the  pulse  while  the  applicant  is 
seated  and  before  he  has  been  .subjected  to  anything  that 
is  likely  to  excite  the  heart's  action.  The  pulse  will  be 
found  "a  valualile  aid  to  the  examiner  in  his  diagnosis. 
Character,  rhythm,  and  rate  should  be  carefully  observed, 
especially  while  the  applicant  is  seated.  If  there  is  an\' 
irregularity  of  the  pulse,  without  organic  lesion,  and  the 
subject  is  apparently  a  normal  person,  he  should  be 
questioned  as  to  overindulgence  in  alcohol,  tea,  coffee, 
or  tobacco.  The  weight,  as  a  rule,  must  be  estimated, 
as  scales  are  rarely  at  hand.  Measurements  of  the  chest 
and  abdomen  should  be  made  over  the  shirt.  The  height 
is  usually  estimated  by  a  tape  from  a  mark  on  the  wall, 
corresponding  to  the  level  of  the  applicant's  head,  to  the 
floor;  as  an  expedient,  however,   I  would  suggest  the 


determination  by  tape  of  the  difference  between  the  ap- 
plicant's and  the  examiner's  known  height  on  the  wall. 
For  example:  Suppose  the  examiner's  lieiiiht  is  6  0", 
and  that  of  the  applicant  .5'  o" .  the  difference  on  the 
wall  of  seven  inches  would  give  the  exact  height,  .5  Ti' . 

Every  physician  has  his  own  method  of  examining  the 
chest.  Experience  in  making  examinations  for  life  in- 
surance in  a,  large  city  has  taught  me  to  depend  almost 
entirely  upon  the  ear  in  examining  the  chest.  I  resort  to 
percussion  only  after  au.scultaticm  has  revealed  the  exis- 
tence of  some  abnormal  condition  of  the  chest.  While 
examination  of  the  lungs  may  be  made  through  many 
thicknesses  of  underclothing  I  invariably  request  the 
applicant  to  turn  up  his  shirt  when  it  becomes  neces- 
sary to  examine  the  heart.  This  not  only  allows  the 
application  of  the  stethoscope  but  also  permits  inspection 
of  the  chest  and  abdomen,  palpation,  and  percussion  if 
necessary,  and  reveals  the  a])pearance  of  the  skin  (color 
and  existence  of  skin  disease).  Few,  if  any,  aiiplicaiits 
will  refuse  to  comply  with  the  request  to  turn  up  their 
shirts  if  this  is  made  at  the  end  of  the  examination,  while 
many  will  refuse  if  asked  at  the  beginning.  Tact  is 
needed  here  as  well  as  at  other  times.  If  the  examiner 
proceeds  carefully  and  cautiously  the  applicants  will 
grant  any  reasonable  demand. 

The  Physical  Examination  of  the  Chest.  The  physi- 
cian may  proceed,  as  is  his  custom,  by  auscultation  of  "the 
entire  chest.  All  cases  in  which  rales  are  found — except 
those  which  are  recognized  as  being  of  a  clironie  charac- 
ter, or  those  in  whicli  the  rales  accompany  emphysema — 
should  be  re-examined  within  two  weeks.  Few,  if  any, 
conditions  are  met  with  more  frequenti}'  than  bronchitis. 
When  there  is  found  a  localized  cliange  in  tlie  respiratory 
note,  increased  fremitusand  voice  sounds,  as.soeiated  \\  ith 
moist  rales,  the  case  must  necessarily  be  looked  0)1011 
with  suspicion.  AVhen  re-examination  is  necessary,  ihe 
examiner  should  assure  the  applicant  that  it  is  the  usual 
procedure.  Tuberculosis  of  the  lung  is  rarely  met  with 
by  the  examiner  except  in  its  inci]iiency,  for  those  in  the 
advanced  stages  seldom  apjdy  for  insurance.  The  medi- 
cal examiner  should  therefore  always  be  on  his  guard 
against  overlooking  the  first  evidences  of  this  disea.se. 
If  he  trusts  to  the  physical  examination  alone,  in  decid- 
ing this  question,  he  is  likely  to  reject  many  ajiplicants 
who  do  not  deserve  the  stigma.  This  difficulty  may  be 
overcome  in  time  by  the  use  of  methods  employeil  in 
private  practice — namely,  the  microscopic  examination 
for  the  tubercle  bacilli.  If  possible,  one  should  make  all 
re-examinations  in  the  afternoon,  preferably  between  five 
and  six  o'clock,  especially  in  those  cases  in  which  tuber- 
culosis is  suspected.  The  examiner  will  find  his  clinical 
thermometer  a  valuable  aid  in  these  cases. 

In  a  case  of  emphysema,  it  is  desirable  to  state  whether 
there  are  riiles  present  or  iK>t,  The  condition  is  most 
often  noted  in  bakers,  confectioners,  butchers,  and  musi- 
cians (wind  instruments). 

The  Heart. — We  must  appreciate  that  the  existence  of 
a  murmur  does  not  necessarily  indicate  organic  heart 
disease;  also  that  lesions  may  exist  without  the  constant 
production  <if  a  murmur,  except  that  heard  with  diastole, 
at  the  base,  which  is  constant.  This  depends  entirely 
upon  the  heart  muscle  and  the  degree  of  compensation 
present.  The  blowing  sound  lieaid  below  the  subclavian 
is  of  little  importance;  it  is  most  often  observed  in  the 
an»mic.  Many  of  the  soft-blowing  systolic  murmurs 
heard  mostlj'  over  the  base  of  the  heart  in  the  pulmonic 
area,  and  occasionally  at  the  apex,  are  lia'mic.  Further- 
more, in  applicants  over  fifty  years  of  age,  when  a  haish, 
whistling,  systolic  murmur  is  heard  over  the  aortic  area, 
it  indicates,  in  a  great  majority  of  cases,  atheroma  of  the 
aorta,  not  a  disease  of  the  valves.  When  reporting  lesions 
of  the  heart,  it  is  desirable  to  give  as  full  an  account  as 
possible.  Experience  has  shown  that  the  expectation  of 
life  is  not  the  same  for  the  different  varieties  of  heart 
disorder;  that  it  varies  greatly  according  to  the  valve 
involved  and  the  extent  of  compensatory  hypertrophy  or 
dilatation.  This  may  readily  be  indicated  by  using  a 
chart  such  as  that  here  shown.     In  this  particular  in- 
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stance,  tlie  findings,  wliieh  are  noted  on  the  chart  (Fig. 
3193),  are  those  of  a  case  of  niitial  regurgitation  with 
a  moderate  degree  of  hj'pertrophy. 

After  tlie  examination,  wliicli  slioukl  not  require  more 
than  from  fifteen  to  thirty  minutes  to  complete  (depend- 
ing on  the  lensrth  of  the  medical  blank  and  the  skill  of 
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Fin.  3198.— Convenient  Form  of  Chart  for  lieeording  Data  relating  to 
Heart  Munnui's. 

the  examiner),  lengthy  discussion  or  expression  of  opin- 
ion as  to  the  applicant's  condition  should  be  avoided. 
The  sim|ile  statement,  "  I  am  unable  to  tell  you  what  is 
the  result  of  the  examination  until  after  the  urine  tests 
shall  have  been  made."  will  make  the  apidicaut  under- 
stand that  the  examiner  is  not  ready  to  conuuit  himself. 
Agents  iom|)lain  they  have  great  troulile  in  placing  sub- 
standard policies  after  examiners  ha\e  told  the  appli- 
cants, before  the  examination  of  the  urine,  that  they  are 
physically  perfect,  for  then  they  fully  cxjiect  first-class 
policies. 

ExamiiKttioii  of  the  Urine. — Under  onlinaiy  I'ircum- 
stances  the  only  examination  required  in  regidar  routine 
by  the  majority  of  life-insurance  companies  is  the  deter- 
mination of  the  specific  gravity,  the  reaction,  and  the 
presence  or  absence  of  albumin  and  of  sugar.  Some 
companies  even  omit  the  examination  for  sugar  \mless 
the  specific  gravity  is  suspiciously  liigh.  Microscopical 
examination  is  required  variously  by  the  different  com- 
panies in  ordinary  routine,  the  requirement  being  deter- 
mined either  by  the  consideration  of  age  of  the  subject 
or  amount  of  insurance  on  the  life.  Such  an  examina- 
tion, however,  is  ordinarilj' expected  wIk'H  from  condi 
tions  peculiar  to  the  case,  such  as  the  finding  of  albumin 
or  of  a  sediment  in  the  urine,  it  would  naturally  suggest 
itself. 

Urinary  examination  other  than  the  foregoing  is  at 
the  discretion  of  the  examiner  or  at  the  call  cf  the  insur- 
ance company,  according  to  the  circumstances  of  the 
case. 

Methods,  in  the  examination  of  urine  for  life  insurance, 
are,  of  course,  the  same  as  in  a  corresponding  examina- 
tion for  clinical  inquiries,  and  for  them  the  reader  is 
referred  to  the  article  on  Urine.  The  only  special  point 
in  the  ordinary  routine  examination  for 'life  insurance 
is  that  by  the  conditions  of  such  examination  the  ex- 
aminer is  not  expected  to  examine  other  than  the  sam- 
Iile  of  urine  procurable  at  the  time  of  examination.  It 
woidd,  of  course,  be  desirable  to  examine  from  the  col 
lected  urine  of  a  day's  voiding,  but  such  procedure  is 
ordinarily  impracticable. 

The  urine  should  be  obtained  in  a  small  wide-mouthed 
bottle,  and  it  shoidd  be  jiasscd  in  every  instance,  if  pos- 
sible, in  the  presence  of  the  examiner.  An  ingenious  pre- 
caution against  tiie  mixing  of  specimens  maybe  found  in 
the  use  of  bottles  witli  groiuid  glass  fronts!  The  name 
ma}'  then  be  written  on  each  bottle.    Fraudulent  substitu- 


tion is  possible,  especially  by  women,  owing  to  the  pri 
vacy  demanded  in  their  case.  The  examiner  should  be 
suspicious  of  every  individual,  and  if  he  cannot  have  the 
urine  voided  in  his  presence,  he  should  endeavor  in  other 
ways  to  be  certain  that  it  has  been  passed  by  the  a]iplicant. 
He  should  grasp  the  bottle  when  handed  to  him  in  order 
to  determine  I)}-  the  warmth  whether  it  is  fresh  or  not. 

As  the  next  step,  he  should  note  the  color  of  the  urine. 
In  health  this  varies  from  a  pale  straw  to  a  deep  amber. 
It  may  be  altered  by  the  presence  of  bile  or  blood  or  by 
the  ingestion  of  certain  drugs  as  rhubarb,  creosote,  tur- 
pentine, etc.  The  urine  of  hysterical  persons  is  pale.  It 
is  also  light-colored  in  diabetes  and  after  the  ingestion  of 
large  quantities  of  water  or  beer.  Various  subshuices  may 
give  the  freshly  voided  urine  a  turbid  appearance.  Among 
them  may  be  mentioned  mncusaud  epithelia,  earthy  ]ihos- 
phates  of  calcium  and  magnesium,  tlie  urates  of  calciuiu, 
magnesium,  sodium,  and  potassium,  and,  finally,  blood 
or  jjus.  AVhen  urine  has  been  allowed  to  stand  f<ir  a 
certain  length  of  time,  it  is  apt  to  beeome  turbid  through 
the  decom|)osition  caused  bv  bacteria.  The  phosph:ites, 
if  amorphous,  may  be  dissolved  by  the  addition  of  nitric 
or  acetic  acid  after  the  application  of  heat ;  but  the  beat 
may  at  first  increase  the  opacity.  Heat  alone  dissolves 
the  urates.  If  the  urine  remains  oi>aque  after  the  appli- 
cation of  beat  and  the  addition  of  nitric  acid,  this  fact 
indicates  the  presence  of  albumin  and  the  microscope 
must  be  resorted  to  in  order  to  determine  the  exact  cau.se. 

The  specific  gravity  of  normal  urine  varies  from  1.015 
to  1.02.5.  The  urinometer  may  be  used  with  advantage 
after  the  analysis  rather  than  before,  so  that  the  exam- 
iner may  not  in  any  wise  be  influenced  bj'  its  reading. 
The  specific  gravity  is  increased  in  diabetes  mellitus,  in 
the  first  stage  of  acute  fevers  and  of  nephritis,  and  when 
blood  is  in  the  urine.  It  is  decreased  in  chronic  nephritis 
and  in  hysteria.  In  some  instances  I  have  found  sugar  in 
urine  of  which  the  specific  gravity  was  as  low  as  1.010. 

When  first  voided  the  urine  of  healthy  ]K-rsons  is 
slightly  acid.  After  it  has  stood  for  several  houis,  es- 
pecially in  warm  or  stormy  weather,  fcrnientation  is 
likely  to  take  place,  thus  rendering  it  unfit  for  examina- 
tion. The  odor  is  then  animouiaeal,  and  the  appearance 
is  turbid.  Filtration  should  be  practised  in  (.'very  case 
of  turbid  urine  to  aid  in  rendering  it  clear;  filtered  urine 
should  nev,;r,  however,  be  saved  for  microscopical  ex- 
amination. 

To  iletermiue  the  presence  of  the  abnormal  constitu- 
ents, albumin  and  sugar,  many  methods  have  been  de- 
vised. A  few  of  the  most  simple  and  satisfactory  are 
herewith  described. 

Albumin. — For  the  detection  of  albumin  in  urines  of 
1.01.5  specific  gravity,  or  lower,  the  heat  and  acid  test  is 
the  best.  This  may  be  performed  as  follows:  Fill  a  small 
test  tube  one-half  with  clear  urine,  heat  the  ujiper  one- 
third  until  it  boils.  If  turbidity  results,  it  is  due  to  the 
presence  of  either  earthy  phosphates  or  albumin.  If  it 
is  due  to  the  former,  it  will  disajipear  on  the  .addition  of 
a  few  drops  of  acetic  or  nitric  acid.  If,  however,  the 
turbidity  does  not  disapjiear,  but  increases  on  the  addition 
of  acid,  it  denotes  the  presence  of  albumin.  In  urines  of 
specific  gravity  of  1.015  or  over  the  Heller  or  contact  test 
will  be  found  the  most  satisfactory.  The  method  is  as 
follows;  Potir  a  small  <iuantify  of  pure,  colorless  nitric 
acid  into  a  small  test  tube,  incline  the  tube  and  allow 
the  mine  to  run  slowly  from  a  pipette  (with  a  rubber 
bulb  at  one  end)  down  on  the  acid,  the  urine  overh-ing 
the  acid.  If  albumin  be  present,  there  will  ap])ear  at 
the  lice  of  contact  a  white  band  or  zone.  There  may 
appear  a  zone  of  haziness,  not  at  the  point  of  contact, 
but  higher,  in  the  urine.  This  is  composed  either  of 
mixed  urates  or  of  crystals  of  urea  nitrate,  which  are 
dissipated  by  the  application  of  heat  to  the  urine;  or  it 
may  consist  of  mucus,  which  is  not  att'ccted  by  the  ap- 
idication  of  heat.  Resins  ingested  will  produce  a  iieeul- 
iar,  dirty  yellowish  zone  at  the  line  of  contact.  This  has 
none  of  the  a]ipe!irances  of  albumin  and  is  dissolved  by 
the  addition  of  pui-e  alcohol. 

Sugar. — The  two  tests  used  for  determining  tlie  pres- 
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■ence  of  glucose  are  Fehling's  and  tlie  pheuji  lijdrazin. 
Fehliug's  solution  is  prepared  by  dissolving  34.60  gm. 
pure  cry.stallized  sulphate  of  copper  iu  200  gm.  distilled 
water;  173  gm.  cliemicall_y  pure  crj-stallized  neutral sodic 
tartrate  are  tlien  dissolved  in  480  gm.  solution  of  caustic 
soda  of  specific  gravity  1.14,  and  into  this  basic  solution 
the  copper  solution  is  poured,  a  little  at  a  time.  The 
clear  mixed  fluid  is  diluted  to  1,000  c.c,  or  the  cupric 
sulphate  may  be  dissolved  in  oOO  c.c,  the  tartrate  salt 
iind  potash  solution  being  diluted  to  300  c.c. ,  and  then 
the  two  solutions  are  to  be  kept  in  separate  bottles  to  be 
used  when  a  test  is  desired.  Tlie  test  is  made  as  follows ; 
Take  1  c.c.  Fehling's  solution,  boil;  if  the  solution  re 
mains  clear  add,  drop  by  drop,  uriue  from  a  pipette  and 
heat;  if  sugar  is  present,  a  yellowish  precipitate  of  cop- 
per subo-\ide  will  be  thrown  down,  changing  to  a  reddish- 
brown.  Care  must  be  taken  not  to  mistake  the  floeculeut 
dejiosit  of  earthy  phosphates  for  the  suboxide.  Uric  acid, 
when  concentrated,  gives  a  reaction  somewhat  similar 
to  that  of  the  earthy  phosphates.  These,  however,  have 
none  of  the  characteristics  of  the  suboxide  reaction.  The 
phenyl  hydrazin  test  is  somewhat  more  complicated  and 
therefore  not  so  well  adapted  for  the  present  purposes. 
For  a  detailed  accoiuit  of  this  test  the  reader  is  referred 
to  the  article  on  Vrine. 

Mierosaipic  Examination  of  Urinary  Sediments. — When 
albumin  is  found  in  tlie  urine  the  examiner  must  deter- 
mine, by  the  microscope  alone,  the  cause,  as,  in  the  clas- 
sification of  applicants,  the  albumininuria  of  nephritis, 
the  pathological  albuminuria,  must  be  differentiated  from 
the  functional,  accidental,  or  spurious  albuminuria.  The 
latter  is  due  in  man}'  instances  to  the  presence  of  semen, 
■of  blood,  or  of  pus  in  the  urine.  Pathological  albumin 
may  be  said  to  be  due  to  (1)  disturbances  in  the  circu- 
lation; (2)  changes  in  the  composition  of  blood;  (3) 
cliauges  in  the  epithelia  of  the  kidney.  That  the  differ- 
entiation is  important  may  readily  be  seen  in  the  injus- 
tice which  results  from  assigning  to  a  simple  or  chronic 
cystitis  (non-tuberculous),  urethritis,  etc.,  the  same  de- 
gree of  ol:ijectionableness  as  to  some  form  of  actual  renal 
disease.  Examiners  for  life  insurance  companies,  and 
especially  those  who  live  in  the  larger  cities,  would  find 
it  advantageous  to  possess  a  centrifuge,  as  haste  is  de- 
manded in  finishing  and  reporting  cases.  This  is  not  the 
proper  jilace  for  a  discussion  of  the  data  by  means  of 
which  this  differentiation  can  be  made.  The  reader  will 
have  to  obtain  this  information  iu  part  from  the  article 
on  the  urine,  and  in  jiart  from  the  various  articles  which 
treat  of  diseases  of  the  kidney,  ureter,  and  liladder. 

Abbott  Smith  Payn. 

LIGATURES.     See  Dressings,  Sxinjical. 

LIGHT,  THERAPEUTIC  USES  OF.  See  Roentgen 
Bay.  The  I'.v  i-J. 

LIGNOSULFIT  is  a  brown  lii|uid  obtained  as  a  by- 
product iu  Kellner's  method  of  manufactuj-ing  cellulose. 
It  consists  of  sulphurous  acid  and  aromatic  compounds 
which  Simon  says  are  those  of  the  fir.  For  use  iu  tuber- 
culosis, a  ten-per-ceut.  aipieous  solution  is  allowed  to 
I  saturate  the  air  of  a  room  in  which  the  patient  remains 
for  from  one  to  two  hours  a  day.  Simon  reports  decided 
improvement  in  the  comfort  of  the  patient  and  in  the 
Iiuhnonary  signs.  11'.  .1.  Basledo. 

LILY  OF  THE  VALLEY.— Coxv.vll.vki.^.  "The  rhi- 
zome and  roots  of  rvi//  ndlaria  majalis  L.  ( fam,  Liliacece)  " 
iL*.  S,  P.).  This  familiar  and  favorite  little  flowering 
I'lant,  a  native  of  many  parts  of  the  northern  hemi- 
sphere, and  everywhere  cultivated,  has  been  on  the  list  of 
medicines  and  in  the  pharmacopa'ias  for  generations,  but 
had  become  about  obsolete  until  a  few  years  ago,  when 
its  diuretic  power  and  its  influence  over  the  heart  sug- 
.gested  its  employment  as  a  substitute  for  digitalis.  Its 
flowers  and  I'liizomes  have  both  been  used,  and  possess 
similar  properties,  but  practice  is  now  almost  entirely 
.-■oufined  to  the  latter,  which  is  thus  described  by  the 
Pharmacopoeia:  "Of  horizontal  growth  and  somewhat 
Vol.  v.— 33 


branched,  about  3  mm.  thick,  cylindrical,  wrinkled, 
whitish,  marked  with  few  circular  scars;  at  the  annulate 
joint  with  about  eight  or  ten  long,  thin  roots,  fracture 
somewhat  fibrous,  white;  odor  peculiar,  pleasant;  taste 
sweetish,  bitter,  and  somewhat  acrid." 

The  peculiar  constituents  of  lilj-  of  the  vallej-  are 
convallarin,  a  purging  crystalline  substance,  aud  coiieal- 
lantarin,  a  bitter,  half  crystalline  whitish  powder;  both 
are  glucosides,  the  former  decomposing  into  con  vallaretin, 
and  the  latter  into  convallamaretin.  Convallamarin  is  a 
rather  active  poison  of  the  digitalis  character,  in  small 
doses  increasing  the  urine  and  strengthening  the  heart's 
action.  Although  less  reliable  and  useful  in  cardiac 
weakness  than  digitalis,  it  is  still  worth  rememl)ering 
when  that  drug  acts  unkindly,  or  when,  after  taking  it 
for  a  long  time,  it  is  desirable  to  change  for  a  while.  " 

Convallaria  may  be  given  in  substance.  Dose,  about 
1  gm.  (gr,  XT.),  or  one  ma_v  prescribe,  as  is  more  com- 
monly done,  the  same  number  of  minims  of  the  otficial 
fluid  extract.  The  conditions  which  indicate  the  use  of 
this  remedy  are  the  same  as  those  which  call  for  the  em- 
plo3'ment  of  digitalis.  TV".  P.  BoUes. 

LILY,  WATER.     See  yymphtacea'. 

LIMBS,  ARTIFICIAL.— Artificial  limbs  are  designed 
to  take  the  place  of  llic  natural  members  when  the  latter 
are  lacking  either  from  congenital  defect,  or  from  surgi- 
cal operation,  or  from  traumatism.  Deformities  are  cor- 
rected, and  to  some  extent  function  is  restored,  b.v  these 
appliances. 

Lower  Extremity. — The  making  of  artificial  limbs  is  a 
comparatively  modern  industry.  Prior  to  the  sixteenth 
centurj-  any  one  so  unfortunate  as  to  lose  a  limb  had  to 
depend  upon  the  services  of  some  ingenicus  friend  or 
mechanic  (carpenter  or  blacksmith)  for  such  substitute  as 
could  be  obtained.  The  productions  of  this  period  were 
for  locomotion  only,  and  made  no  pretence  to  conceal  the 
loss  of  the  limb.  From  this  time  to  the  end  of  the  eigh- 
teenth century  little  progress  was  made;  although  in  the 
writings  of  the  celebrated  Ambroise  Pare  (1509  to  1.590) 
we  find  mention  of  an  elaborate  and  ingenious  leg,  with 
joints  at  both  knee  aud  ankle ;  and,  about  a  century  later, 
the  Dutch  surgeon  Verduin  constructed  an  artificial  leg 
for  au  amputation  below  the  knee.  This  appliance  con- 
sisted of  a  wooden  foot  connected  by  strips  of  steel  to  a 
copper  socket  lined  with  leather;  this  socket  received  the 
stump,  and  the  weight  of  the  body  was  suii]iorted,  not  on 
the  flexed  knee,  but  by  lateral  pressure  on  the  stump  and 
thigh.  The  ])roductions  of  a  Pare  and  a  Verduin  were  for 
the  few,  not  for  the  masses;  aud  were  heavy,  intricate, 
and  clumsy  compared  with  modern  appliances.  At  the 
beginning  of  the  last  century  an  impetus  was  given  to  the 
construction  of  artificial  limbs  by  the  Napoleonic  wars; 
wiiatever  claims  to  glory  Napoleon  may  have,  he  certainly 
made  many  cripples  and  should  be  hailed  as  the  patron 
saint  of  prosthetists.  In  the  battle  of  Waterloo,  the  Earl 
of  Uxbridge  (afterwards  Marcpiis  of  Anglesey)  lost  a  leg, 
and  a  wooden  one  was  made  for  him  by  Pott.  This  was 
the  famous  "  Anglesey  leg  "  which  for  a  long  time  repre- 
sented the  highest  prosthetic  art,  and  was  the  jiattern  for 
many  that  followed;  it  was  subsequentl_y  modified  by 
Selpho  and  Palmer,  and  as  such  may  be  regarded  as 
the  "leg"  on  which  the  American  prosthetic  industry 
stands.  The  Anglesey  leg  consisted  of  a  bucket  or 
socket  of  wood  to  receive  the  sttunp,  a  steel  joint  for  the 
knee,  and  a  wooden  joint  for  the  ankle;  thisJatter  was 
moved  by  a  spiral  spring  anteriorly,  and  by  catgut  cords 
posteriorly. 

The  Civil  War  may  be  taken  as  the  starting-point  of 
the  modern  prosthetic  industry.  The  countless  mutila- 
tions suffered  at  this  time,  and  the  liberality  of  the  United 
States  Goverumeut  in  proi'iding  the  sufferers  with  arti- 
ficial limbs,  have  brought  out  the  ingenuity  of  several 
American  prosthetists,  and  it  is  no  exaggeration  to  say 
that  in  this  branch  of  industry  the  Americans  lead  the 
world.  But  peace  and  the  arts  of  civilization,  such  as 
the  steam  engine,  the  electric  motor,  the  factory  and 
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agricultural  implements  continue  to  manufacture  crip- 
ples quite  as  rapidly  as  war  ever  did. 

To  give  an  account  of  every  improvement  and  pecul- 
iarity "claimed  by  the  various  manufacturers  of  artiticial 
limbs  in  this  country  Avould  be  to  till  many  pages  with 
reprints  from  their  catalogues;  the  space  at  the  writer's 
disposal  will  allow  only  a  brief  mention  of  some  of  the 
chief  features  with  which  he  is  acquainted;  there  may 
be  others  just  as  good,  and  lietter.  The  Anglesey  leg  is 
practically  the  model  from  which  all  suljsequent  attempts 
are  derived.  It  was  introduced  into  America  by  Selpho, 
who,  later  on,  improved  it  by  making  the  knee  joint  of 
two  broad  steel  plates,  the  upper  one  convex,  the  lower 
concave  and  covered  with  leather:  it  had  india-rubber 
buffers  to  prevent  conevissiou  at  the  ankle  joint.  The 
Palmer  leg  had  an  exceutric  hinge  at  the  knee  to  prevent 
sudden  flt'xion,  and  wooden  joints  with  spiral  springs  to 
straighten  them  after  flexion.  Dr.  Bly  further  modiflrd 
the  "Anglesey  leg"  by  making  the  ankle-joint  witliout 
bolts  or  ordinary  "hinge ;  in  their  place  he  used  a  liall  of 
glass  or  ivory  which  was  inserted  in  a  lied  of  ruljber  and 
by  this  means  lateral  as  well  as  antero-posterior  motion 
was  obtained. 

The  ankle-joint  is  the  r)'».r  with  most  manufacturers; 
liere  we  lind  most  variety,  and  here  too  are  the  strong 
and  weak  jiointsof  the  various  limbs.  The  "  JIarks"  leg 
has  no  ankle-joint  at  all,  and  a  foot  of  rublier  with  a 
wooden  core.  The  "Frees"  limbs,  on  the  other  hand,  by 
means  of  an  ingenious  double  joint  at  the  ankle  (duplex 
ankle  joint),  give  both  lateral  and  antero-posterior  motion 
at  that  joint.  Between  these  two  extremes  of  imiversal 
motion  and  no  joint  at  all  there  are  many  with  antero- 
posterior motion  only  ;  and  each  variety  lias  excellencies 
claimed  for  it.  Tlie  "  Doertlinger  "  leg  has  a  steel-bearing 
rocker-plate  ankle-joint  without  cords,  and  also  a  foot  of 
felt.  In  Fuller's  "walkeasy"  leg  there  are  ball-bearing 
knee-joints  for  aminitatiou  below  the  knee,  and  sponge 
rubber  foot  with  articulated  ankle-joint ;  Fuller  f iirnishes 
three  varieties  of  ankle-joint,  as  well  as  a  sponge  rub- 
ber foot  with  rigid  ankle.  The  adjustable  double  slip 
socket  of  the  "  Winkley  Artitieial  Limb  Comjiany "  is 
designed  to  secure  an  artitieial  leg  that  does  not  chafe, 
rub,  or  pull  on  the  end  of  the  stum)),  <ir  ii'ritate  or  make 
sore  the  place  of  bearing.  The  "  Chicago  Artiticial  Limb 
Conqiany  "  makes  a  leg  with  a  ballbearing  ankle-joint, 
and  a  felt  foot,  which  is  lighter  than  wood  or  rubber, 
also  an  aluminum  limb.  Which  of  all  these  varieties  of 
legs  and  ankle-joints  is  the  best,  we  cannot  undertake  to 
decide. 

The  first  veal  artificial  foot  was  made  about  one  hun- 
dred and  fifty  years  ago  b_y  Ravatau.  .  "This  apparatus 
was  intended  for  a  dragoon  whose  right  foot  had  been 
anqiutated  above  the  ankle.  The  whole  mechanism  con- 
sisted of  a  boot  which  reached  above  the  knee,  Avhere  it 
could  be  fastened  with  leather  straps;  the  boot  was  laced 
its  entire  length.  In  its  interior  a  metal  strip  extended 
on  each  side  from  top  to  bottom,  and  at  the  end  was  at- 
tached to  a  hollow  metal  cylinder,  which  was  intended 
to  re|)laei-thcniissingankle-joint.  The  boot  had  a  metal 
sole.  Inside  of  the  cylinder  was  a  coiled  spring,  witli 
convolutions  like  a  snail  shell,  forming  a  contour  of  the 
foot.  Thus  an  elasticity  was  impartedin  walking.  The 
empty  spaces  in  the  inside  of  the  boot  were  tilled  with 
liorseliair.  The  dragoon  l.)y  means  of  this  contrivance 
was  able  to  serve  many  years  in  the  army."  {t^cientific 
American,  Supplement,  No.  13T4.) 

Tlie  Foot  1ms  presented  grave  ditfieulties  to  the  pros- 
thetists,  who  are  almost  unanimous  in  condemning  the 
various  foot  amputations  as  being  luisatisfactory  "from 
the  point  of  view  of  their  art.  After  Chopart's,  Lis- 
franc's,  and  Hey's  operations,  as  the  extensor  tendons 
have  been  divided,  the  heel  is  apt  to  be  drawn  up  by  the 
tendo  Achiilis.  Of  all  the  foot  amputations  Svme's"  pre- 
sents the  best  possibili lies  to  the  makers  of  artiticial  limbs. 

In  the  ease  of  children,  it  is  a  most  mistaken  ]ioliey  to 
wait  till  they  have  tinished  growing  before  supplying 
them  witli  an  artiticial  leg.  Such  a  course  of  delay,  as  is 
often  adopted,  makes  the  child  grow  up  round-shouldered 


and  one-,sided;  and,  to  say  nothing  of  the  ajipearanee. 
a  properly  titting  apparatus  is  more  healthful.  Self- 
lengthening  limbs  or  extension  apparatus  can  be  pro- 
cured from  most  makers ;  the  "  Chicago  Artiticial  Limb 
Company  "  furnishes  a  self-lengthening  limb,  perfectly 
adjustable,  and  capable  of  being  lengthened  by  the  pur- 
chaser. 

Upjicr  Extremities. — Previous  to  the  last  century  we 
find  little  mention  of  artificial  arms  and  hands.  We 
read  of  an  iron  arm  made  for  a  captain  in  the  sixteenth 
century,  and  an  iron  hand  weighing  about  three  pounds 
with  fingers  that  could  be  flexed  by  the  other  hand,  and 
extended  by  pressing  a  knob  on  the  side  of  the  hand. 
But  most  of  these  early  liands  and  arms  were  designed 
to  enable  the  wearer  to  hold  a  sword  lU'  shield,  or  to 
handle  the  reins.  A  monk  and  a  locksmith  figure  in  the 
early  manufacture  of  artificial  hands,  but  their  )>roduc- 
tions  have  only  a  historic  interest.  The  first  really  use- 
ful hand  was  devised  bj' Pierre Ballif.  a  dentist  of  Berlin, 
nearly  a  hundred  years  ago ;  most  of  the  modern  hands 
being  simple  modificatious.  As  the  need  for  artiticial 
hands  and  arms  is  more  urgent  than  is  that  for  lower  ex- 
tremities, so  the  manufacture  of  the  same  seems  more 
difficult ;  some  prosthetists do  not  suppl_y  them  at  all,  and 
some  others  supply  them  but  do  not  make  them.  Arti- 
ficial hands  of  delicate  workmanship  will  enable  a  patient 
to  write,  use  a  knife  and  fork,  raise  and  lift  a  glass,  or 
shake  hands ;  but  where  strength  is  required,  as  for  labor- 
ers and  mechanics,  it  is  better  to  have  a  solid  stock  into 
which  can  be  inserted  the  various  implements  required. 
Almost  any  tool  or  agricultural  implement  can  be  used 
efficiently;  in  some  ca.ses  tliey  are  inserted  into  the  hand, 
and  in  others  they  take  the  place  of  the  hand.  The  at- 
tachments are  generally  by  means  of  a  scrcAv  nr  the 
"bayonet  lock." 

An  artificial  limb  should  be  ajiplied  as  .soon  as  possi 
ble;  that  is,  as  soon  as  the  wound  is  healed,  and  there  is 
a  good  healthy  stump.  When  amputati(m  has  been  per- 
formed for  disease  a  longer  dela\'  will  be  necessary  than 
when  traumatism  has  been  the  cause  of  the  mutilation. 
As  soon  as  healing  is  complete  and  there  is  no  longer  any 
tenderness,  the  stump  should  be  ]ne])ared  Ijy  dailv  bath- 
ing and  massage,  followed  by  bandaging.  This  will  give 
a  firm  stump  without  supertluous  adipose  tissue.  Joints 
shouUl  receive  passive  motion,  not  only  to  prevent  anky- 
losis, but  also  lest  the  muscles  b_y  contracting  should  limit 
motion.  In  case  of  delay  the  stump  is  apt  to  liecome 
flabby  and  enlarged,  and  while  in  that  condition  is  totally 
unfit  f(n'  the  application  of  an  artificial  limb.  Ordinarily 
a  limb  can  be  applied  in  from  one  to  three  months. 

With  regard  to  the  stump  most  suitable  for  the  appli- 
cation of  artificial  limlis  it  may  be  said  that,  while  the 
genei'al  rule  in  amputatiim  has  been  to  save  all  that  is 
possible,  this  shovdd  be  interpreted  somewhat  laxly  with 
regard  to  the  lower  extremity.  In  the  uj^per  extremity 
any,  even  the  smallest  remaining,  part  of  a  hand  is  far 
more  useful  than  any  artificial  ap|.iliance ;  but  in  t  he  lower 
extremity  the  loss  of  an  extra  inch  or  two  is  of  no  mo- 
ment compared  with  a  serviceable  stump.  An  artificial 
arm  applied  to  the  shoulder,  and  artificial  fingers,  have 
merel_y  a  cosmetic  effect,  and  cannot  be  of  much  seivice. 
An  artificial  arm  of  considerable  utility  can  be  applied 
to  a  stump  when  the  aminitation  has  been  made  any- 
where between  the  upper  third  of  the  humerus  and  the 
wrist.  In  the  lower  extremit.v.  amputations  at  the  hip 
do  not  allow  of  the  application  of  a  limb  that  can  be  of 
much  use.  In  thigh  amputations,  a  serviceable  stump' 
can  be  olitained  anywhere  between  a  point  witliin  five' 
inches  of  the  hip  to  one  situated  within  aliout  three; 
inches  from  the  knee.  Anqnitations  within  tlu'ce  inches; 
of  the  knee,  either  above  or  below  the  joint,  should  (froni) 
the  prosthetist's  point  of  view)  be  avoided.  J 

Whenever  possible  the  patient  shoidd  be  measured  foM, 
and  fitted  with  the  artificial  limb  by  the  manufacturer.! 
It  is  true  that  many  makers  are  willing  to  have  the  phyj 
siciau  or  even  the  patient  or  some  lay  friiaid  take  tlm 
measurement,  and  they  will  send  full  directions  for  tb(i 
purpose ;  but  every  effort  should  be  made  to  have  tbii 
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manufacturer  himself  assume  this  -responsible  task.  An 
artificial  limb  is  uot  a  lu.xury,  to  be  induVaed  in  for  a 
short  time,  but  is  meaut  to  be  a  daily  coiiipaniou  for 
mau\'  years,  and  if  it  is  not  comfortalile  and  iloes  not  fit 
properly,  it  will  never  be  of  much  use.  To  the  writer  it 
seems  as  rational  to  order  an  artificial  limb  from  one's 
own  measurements,  as  it  would  be  to  order  a  set  of  arti- 
ficial teeth  in  the  .same  mannei';  douljtless  it  could  be 
done,  but  fortunately  there  are  other  and  better  ways. 

In  choosing  an  artificial  limb,  l)ear  in  mind  the  icquire- 
ments  of  the  patient;  the  weight  and  construction  of  tlie 
limb  are  more  important  tlian  the  price.  A.s  a  rule,  the 
simpler  the  apparatus  the  greater  its  utility.  A  comple.v 
piece  of  mechanism  which  cannot  be  got  at  without  tak- 
ing to  pieces  the  whole  liml),  and  which  is  lia!)le  to  be 
constanth'  in  need  of  attention,  adds  considerably  to  the 
cost,  and  in  the  case  of  a  laborer  keeps  him  from  his 
work.  Generally,  it  will  be  found  best  to  obtain  the 
catalogues  of  various  makers  in  the  vicinity,  and,  on  se- 
lecting one,  to  be  guided  largel_v  by  his  opini(m.  A 
reputable  maker  cannot  afford  to  supply  a  poor  lindj,  and 
as  a  rule  he  knows  a  great  deal  more  about  the  matter 
than  the  average  ph.ysician. 

There  is  no  reasonable  limit  to  the  possibilities  of  an 
artificial  leg.  Not  only  do  patients  stand,  walk,  and  run 
on  it,  as  well  as  attend  to  their  daily  avocations,  but 
many  also  dance,  skate,  and  ride  a  bicycle  with  apjiar 
ently  as  much  ease  as  before  they  were  crip[i]ed.  AVitli- 
out  indorsing  the  glowing  descriptions  put  forth  by 
some  makers,  w-hicli  almost  make  one  thiid<  that  their 
productions  are  vast  improvements  on  the  natural  lindjs. 
one  cannot  but  recognize  the  truth  of  the  following:  "It 
is  of  no  small  advantage  nowadays  both  to  surgeon  and 
to  patients  to  realize  that  the  loss  of  a  limb  is  not  neces- 
sarily a  disfiguring  or  mutilating  affair,  but  that  very 
frequently  an  artificial  limb  well  fitted  will  be  of  vastly 
more  service  and  lesstroubk  and  annoyance  than  a  mem- 
ber already  crippled  by  disease,  or  left  in  a  condition 
where  life  even  is  therebj'  threatened.  In  other  words, 
the  art  of  the  instrument  maker  has  done  very  much  to 
assist  the  surgeon,  and  to  make  patients  willing  to  un- 
dergo seriotis  operations  who  otherwise  would  be  -very 
loath  to  lose  so  useful  a  part  of  their  bodies  as  one  or 
more  limbs.  It  has  done  much  also  to  atone  for  the  hor- 
rible injuries  and  mutilations  inflicted  by  railway  and 
other  accidents"  (Truax,  in  "Johnson's  Encyclopedia," 
1894,  v.,  270). 

The  weight  of  an  artificial  limb  is  a  matter  of  some  im- 
portance. Legs  vary  from  two  or  three  pounds  to  seven 
or  eight  pounds.  It  is  a  nristake  to  buy  one  that  is  too 
light.  One  must  bear  in  mind  the  weight,  occupation, 
age,  se.\,  and  stature  of  the  patient.  Other  things  being 
equal,  a  lieavj-  leg  lasts  longer  than  a  light  one.  Some 
patients  prefer  a  fairly  heavy  limb,  others  a  lighter  one. 
As  a  rule,  it  is  well  to  have  a  leg  sufficiently  heavj'  to 
bear  more  than  any  strain  that  is  likely  to  be  put  upon  it. 
Beyond  this  we  wotild  have  the  leg  as  light  as  possible. 
It  must  be  noted  that  it  is  the  weight  of  the  foot  which 
makes  an  apparentl}'  heavy  limb. 

The  cost  of  an  artificial  UtuI)  varies  according  to  the 
maker  and  the  length  of  the  limb.  The  present  market 
price  of  a  first-class  leg.  thigh  amputation,  is  from  SSO  to 
1125;  below  the  knee.'about  .$3.5  to  ST5;  foot,  -SoO  to  .$50; 
arm  and  hand,  above  the  elbow,  850  to  .SlOO;  below  the 
elbow,  $40  to  §75.  These  figures  vary  little  if  at  all  from 
those  given  in  the  former  edition  of  the  Reference 
H.\NDBOOK;  in  reality  the.y  are  cheaper,  as  the  liml)S  of 
to-day  are  superior  to  those  of  a  decade  and  a  half  ag<i. 

DiirohUitii  of  artificial  limbs.  This,  too,  is  variable. 
Some  will  last  fifteen  years  or  ex'cn  longer,  others,  by  the 
same  maker,  only  three  or  four  years:  the  difference  de- 
pending mainly  on  the  amount  of  care  and  attention 
bestowed  upon  the  limli;  much,  loo,  depends  on  the 
habits  and  occupation  of  the  wearer.  From  five  to  seven 
years  may  be  taken  as  tjie  average  "life"  of  an  artificial 
leg:  an  arm  lasts  ordinarily  about  twice  as  long.  Alter- 
ations in  the  stump  often  necessitate,  if  not  a  new  limb, 
some  modification  in  the  socket.     Many  limbs  are  cast 


aside,  not  because  they  are  worn  out  but  because  the 
wearer  wishes  for  a  new  one.  The  United  States  Gov- 
ernment, with  marked  generosity,  supplies  its  pensioners 
with  ueiv  limbs  e\'er\-  three  years. 

In  giving  a  list  of  some  of  the  manufacturers  of  arti- 
ficial limbs  we  would  borrow  the  cautious  words  of  the 
writer  on  this  subject  in  the  former  edition  of  the  Ref- 
erence H.\NDiiooiv:  "The  following  list  is  given  with 
some  hesitation  as  it  is  of  course  only  a  partial  one,  and 
the  writer  does  not  wish  to  iniplj'  that  there  may  not  be 
better  manufacturers  in  the  country  than  these.  But 
general  practitioners  have  usually  so  slight  a  knowledge 
of  this  branch  of  industry  that  the  following  names  of 
well-known  and  reputable  manufacturers  are  given  for 
their  convenience";  C.  A.  Frees.  853  Broadway,  New^ 
York,  and  106  Fifth  Avenue,  Chicago;  A.  A.  Marks.  701 
Broadwaj',  New  York:  T>si\y  &  C'o.,  Bible  House,  New- 
York  City;  Sharp  .t  Smith,  93  Wabash  Avenue,  Chica- 
go: George  R.  Fuller  Co.,  Rochester,  N.  Y'. ;  The  Doer- 
flinger  Artificial  Limb  Co.,  Milwaukee,  Wis. :  J.  E.  Han- 
gei'.  307  4+  Street.  N.  W..  Washington,  D.  C. ;  The 
t'hicago  Artificial  Limb  Co..  San  Francisco,  Cal. ;  William 
T.  Simpson  (succcs.sor  to  James  A.  Foster),  Detroit,  ilich. ; 
The  Duluth  Artificial  Limb  Co.,  Duluth,  Minn.;  The 
Winkley  Artificial  Limb  Co.,  Miuuea|)olis,  Minn. 

li.  J.  E.  Scott. 

LIMPING,     DIAGNOSTIC      SIGNIFICANCE      OF.— 

Among  the  fust  signs  of  hip  disease  is  limping,  which, 
in  the  eaily  stage,  maj-  disappear  entirely  to  return  after 
an  interval  of  days  or  weeks;  it  is  present  sometimes  in 
the  morning  when  the  patient  leaves  his  bed,  and  "wears 
off"  after  a  brief  j^eriod  of  activity;  it  breaks  up  the 
natural  rhythm  of  walking  in  whicli  equal  time  is  given 
to  the  two  feet.  When  be  limps  the  patient  leaves  the 
well  foot  hiiiger  on  the  floor  than  the  affected  foot.  He 
makes  the  well  one  give  a  more  accented  stroke  as  it 
hastens  to  relieve  the  affected  limb  from  the  weight  of 
the  body.  The  well  limb  hurries  forward  to  take  the 
blow  of  the  descending  body,  and  thus  destroys  the  nat- 
ural ihythm  in  which  the  two  feet  move  alike  and  in 
e(iual  lime.  Tiie  simplicit_y  of  the  normal  rhj-thm  makes 
a  slight  deviation  from  it  very  noticeable,  so  that  limping 
always  receives  early  recognition  and  attention.  But  in 
the  absence  of  all  otlier  signs  and  symptoms  it  ma_y  not 
be  easy  to  saj-  which  foot  is  the  affected  one.  a  question 
which  may  be  answered  by  noticing  which  foot  strikes 
the  floor  the  hardest  and  quickest  blow  in  walking.  The 
foot  which  does  this  is  tlie  well  one.  The  patient  un- 
consciously hastens  the  action  of  this  foot  in  order  to  re- 
lieve the  affected  one  from  the  blow  of  the  weight  of  the 
liody  which  accompanies  walking.  The  rhythm  of  hu- 
man locomotion  lias  not  received  the  attention  to  Avhich 
it  is  entitled.  Normal  rhythm  may  be  expressed  as  fol- 
lows:    One  —  two  —  one  —  two  —  one  —  two,    and   false 

rhythm  thus:     One — two one — two — ■ — one — two. 

Limjiing  may  be  described  as  asymmetrical  walkhig. 
In  ordinary  cases  it  depends  less  on  a  difl'erence  in  the 
length  of  the  limbs  and  on  their  deformed  relation  to  the 
trunk  than  it  does  on  a  failure  of  the  two  limbs  to  make 
steps  of  ecjual  length  and  in  equal  time.  And  much  of  the 
lameness  which  we  see  is  preventable  by  learning  to  kee]i 
correct  time  in  the  motion  of  the  feet.  A  iierfectly  well 
person  can  walk  lame  by  simjily  giving  more  time  to  one 
foot  than  to  the  other,  which  maj'  be  demonstrated  at 
once  if  the  reader  of  this  will  laj-  down  the  book  and 
walk  across  his  room,  violating  in  his  ,steps  the  natural 
rhythm  in  which  time  is  equally  marked  and  letting  one 
foot  linger  on  the  floor  longer  than  the  other  at  each  step. 
And  conversely,  one  who  is  really  lame  can  lessen  the 
aiipearance  of  being  so  by  learning  to  observe  the  natural 
(one — two — one — two — one — two)  rhythm  of  human 
locomotion.  This  precept  has  proved  of  esjiecial  value 
in  hip  disease.  Adoniram  B.  Judson. 

LINDEN  FLOWERS.— i«n!«  Flowers.  Tilia  Flowers. 
The  flowers  of  several  species  of  Tilia  (fam.  Tiliaceo!). 
This  article,  tliough  still  extensively  employed  among 
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the  common  people  of  Euroiie,  and  to  some  extent  in 
this  country,  is  of  so  little  medicinal  importance  that  it 
may  be  dismissed  with  brief  mention.  It  contains  a  very 
small  amount  of  volatile  oil,  with  gum,  sugar,  and  a  little 
tannin.  It  is  very  mildly  antispasmodic  and  emollient, 
and,  given  in  the" form  of  a  copious  warm  draught,  be- 
comes diaphoretic.  llenry  H.  Rushy. 

LINEVILLE  MINERAL  SPRINGS.— Wayne  County, 
Iowa. 

Post-Ofpicb. — Lineville  Springs.     Hotel. 

These  springs  are  located  two  and  one-half  miles  south- 
west of  Lineville,  a  thriving  town  of  l.OUU  inhabitants, 
on  the  southwestern  brauch'of  the  Chicago,  Rock  Island 
and  Pacific  Railroad.  The  Mineral  Springs  Hotel  is  a 
large,  convenient,  and  commodious  structure,  pictur- 
i-sipiely  situated  amid  the  hills  bordering  the  Grand 
River."  The  scenery  is  diversified  and  interesting,  and 
the  atmospheric  condition.s  are  of  a  salubrious  and  invig- 
orating character.  Everything  has  been  done  to  render 
the  house  and  surrounding  grounds  pleasant,  comfort- 
able, and  homelike.  The  sanitary  arrangements  are  excel- 
lent, and,  with  pure  air  and  the  presence  of  the  mineral 
springs,  with  hot  and  C(jld  water,  the  place  offers  many 
inducements  to  the  seeker  after  health  or  recreation.  The 
water  is  brought  from  a  point  l.'iO  feet  below  the  surface 
by  means  of  pipes  to  the  interior  of  the  hotel.  It  is  clear 
and  sparkling,  and  very  pleasant  to  the  palate.  The  fol- 
lowing analysis  was  made  by  Mr.  A.  E.  Woodward,  late 
assistant  geologist  of  the  State  of  Missouri  :* 

One  U.NiTED  States  Gallon  Co.ntains: 
Solids.  Grains. 

Silica 0.11 

Alumina 28 

Calcium  sulphate 1.90 

Maj^npsium  sulphate 3.18 

SodiuTu  siilpliale 180.30 

Potassiiini  sulphate 1.74 

Sodium  chloride 15.07 

Total 202.58 

This  is  a  valuable  jjurgative  water.  It  is  useful  in 
dropsical  affections  due  to  renal  disorders.  It  has  also 
produced  excellent  results  in  cases  of  chronic  constipa- 
tion, functional  disturbances  of  the  liver,  certain  cuta- 
neous diseases,  and  other  affections.      James  K.  Vrook. 

LINSEED. — LiNUM.  Fl.wseed.  "Thesecdof  Z2«?;w 
usitati.ssimnin  L.  (fam.  IJ/iar^c)"  (\J.  S.  P.).  The  uni- 
versally known  and  cultivated  flax  is  a  slender,  blue- 
tlowered  annual,  its  bark  contributing  the  extremely 
tough  fibres  from  which  linen  is  made.  It  is  a  native  of 
the  Old  World,  but  has  been  in  cultivation  so  long  that 
its  wild  state  is  wholly  unknown.  There  is  no  plant  of 
which  the  proofs  of  its  ancient  use  are  so  substantial; 
linen  coverings  are  folded  around  Egyptian  mummies 
more  than  twenty-five  centuries  old.  ""it  has  also  been 
found  in  the  relics  of  the  prehistoric  Lake  Dwellei's  of 
Switzerland.  It  is  frequently  mentioned  in  the  Bible, 
and  has  been  known  from  the  earliest  times  of  ancient 
Greece  and  l^orae.  The  emijloyraent  of  the  seeds  is  also 
of  ver\'  ancient  origin. 

The  plants  being  collected  for  their  fibre,  and  dried,  the 
seeds  arc;  combed  oil  from  them,  and  constitute  the  article 
under  consideration.  Since  the  plantsare  ]iullcd  up,  con- 
siderable dirt  is  apt  to  get  into  the  seed.  This  is  increased 
by  the  seeds  of  many  weeds,  and  these  impurities  are 
often  very  impei'fectly  winnowed  out.  In  trade,  the 
relati\'e  amount  of  this  foreign  matter  is  roughly  esti- 
mated by  shaking  u|i  the  seeds  in  an  inverted  conical 
bag.  which  carries  the  impurities  to  tlie  bottom,  or  tip  of 
the  cone.  The  character  of  this  matter,  furthermore, 
conveys  to  the  expert  an  idea  of  the  geographical  source 
of  the  product. 

The  following  is  the  official  description  of  flaxseed. 
"About  4  or  5  mm.   long,  oblong-ovate,  flattened,  ob- 

*  Geological  Report  of  the  Mineral  Waters  o£  Iowa,  1892,  p.  127. 
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liciuely  pointed  at  one  end,  brown,  glossy,  coveretl  with 
a  transparent,  mucilaginous  epithelium,  which  swells 
considerably  in  water ;  the  embrj'o  whitish  or  pale  green- 
ish, with  two  large,  oil}',  plano-convex  cotyledons,  and  a 
thin  perisperm ;  inodorous ;  taste  mucilaginous,  oil}-  and 
bitter.  Givinul  linaci'd  (linseed  meal,  or  flaxseed  meal), 
for  medicinal  purposes,  should  be  recently  prepared  uiid 
free  from  unpleasant  or  rancid  odor.  When  extracted  with 
carbon  tiisulphide,  it  should  yield  not  less  than  twenty- 
five  per  cent,  of  fixed  oil.  The  filtered  infusion  of 
ground  linseed,  prepared  with  boiling  water  and  allowed 
to  cool,  has  an  insipid,  mucilaginous  taste,  and  should 
not  be  colored  blue  by  iodine  T.S.  (ab.sence  of  starch)." 
The  British  Pharmacopieia  requires  a  yield  of  thirty  per 
cent,  of  oil,  and,  as  a  matter  of  fact,  nearly  thirt}-five 
per  cent,  should  be  yielded.  Theie  are  alioiit  fifteen  per 
cent,  of  gum,  twenty-five  per  cent,  of  stlbuminous  matter, 
a  little  resin,  and  a  trace  of  am}'gdalin,  which  gives  the 
bitter  taste.  The  ash  should  not  exceed  five  per  cent. 
The  chief  adulterants  are  starch,  and  the  use  of  a  meal 
made  from  the  ground  cake  left  after  the  expression  of 
the  oil. 

Uses. — Linseed  is  chiefly,  if  not  entirely,  used  in  medi- 
cine as  the  material  of  which  poultices  are  m;ide.  for 
which,  by  its  elasticity,  its  low  conducting  power  for 
heat,  and  its  retaining  qualities  for  water,  it  is  excee<l- 
ingly  well  adapted.  The  addition  of  camphor,  as  a  pre- 
servative and  antiseptic,  is  common,  and  gives  a  stimu- 
lant tendency  to  the  poultice.  Henry  II.  Iiudiy. 

LINSEED,  OIL  OF.— OLEirM:  LrNi.  Flaxseed  Oil. 
"A  fixed  oil  expressed  from  linseed  without  the  use  of 
heat.  A  yellowish,  or  yellow,  oily  liqviid,  having  a 
slight,  peculiar  odor,  and  a  bland  taste.  When  exposed 
to  the  air  it  gratlually  thickens,  and  acquires  a  strong 
odor  and  taste ;  and  if  spread,  in  a  thin  layer,  on  a  glass 
plate,  and  allowed  to  stand  in  a  warm  place,  it  is  grad- 
ually converted  into  a  hard,  transparent,  resin-like  mass 
(absence  of  non-dryinrj  oih). 

"  Specific  gravity ;  0.930  to  0.940  at  15°  C.  (.59°  F.). 

"It  does  not  congeal  above  —20°  C.  (—4°  F.).  • 

"Soluble  in  about  10  parts  of  absolute  alcohol,  and,  in  j 
all  proportions,  in  ether,  chloroform,  benzin,  carbon  di-  : 
sulphide,  or  oil  of  tin'peutine. 

"It  should  not  more  than  slightly  redden  blue  litmus  ; 
paper  previously  moistened  with  alcohol  (limit  of  free  ! 
iicid).  ' 

"If  3  c.c.  of  the  oil  be  shaken  with  1  c.c.  of  fuming       ' 
nitric  acid  and   1  c.c.  of  Avater,  it  should  neillier  cdui- 
pletely  nor  partiallj'  solidify,  even  after  standing  for  one 
or  two  days  (absence  of  nun-dryiiif/  oils). 

"If  10  c.c.  of  the  oil,  contained  in  a  small  flask,  be 
mixed  with  a  solution  of  3  gm.  of  potassium  hydrate  in  ■ 
~]  c.c.  of  water,  then  .5  c.c.  of  alcohol  added,  and  the  mix-  | 
ture  heated  for  about  five  minutes  on  a  water-bath,  with  j 
occasional  agitation,  a  dark-colored  but  clear  and  com-  i 
plete  solution  should  be  obtained. 

"If  this  liquid  be  diluted  with  water  to  the  measure  of 
50  c.c,  then  cooled,  and  shaken  with  ,50  c.c.  of  ether,  the  i 
clear,  ethereal  layer,  after  having  separated,  should  not 
show  a  bluish  fluorescence,  and  when  carefully  decanted 
and  allowed  to  evaporate  spontaneously  slioidd  leave  nut 
more  than  a  slight,  and  not  oily,  residue  (absence  of  jin- 
riiffiiioils)"  (U.^S.  P.). 

This  differs  fi'om  most  other  fixed  oils  in  its  large  jier- 
centage  of  albuminous  matter,  though  this  imparts  nu 
special  medicinal  properties.  Rancidity  and  septic  con- 
tamination should  be  guarded  against.  Its  chief  use  in 
medicine  is  in  the  formation  of  the  official  Liminditnm 
Calcis,  Lime  Liniment  or  Carron  Oil,  consisting  of  ei|ual 
parts  of  this  and  lime  water,  a  favorite  apitlication  to 
burns,  as  is  the  oil  itself.  The  oil  is  used  upon  an  im- 
mense scale  in  the  arts.  Henry  H.  llunby. 

f 

LINT. — A  loose,  soft,  and  fine  mat  or  fabric  of  linen 
fibre,  used  as  an  application  to  wounds,  to  check  hemor- 
rhage by  the  mechanical  action  of  the  fibre,  to  serve  as 
packing  or  padding  and  as  an  absorbent  vehicle  for  the 
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applicatiou  ef  medicinal  substances.  The  best  is  the 
'■patent"  or  woven  liut.  It  is  a  soft,  loosely-  woven 
cloth,  with  a  heavy  tloeculeut  nap  on  one  side,  beauti- 
fully bleached  and  clean,  and  so  tender  that  it  can  be 
easily  torn  in  either  direction  or  pulled  into  woolly  bits. 
Picked,  scraped,  and  ravelled  lints,  made,  as  their  names 
indicate,  from  old  linen  cloths,  are  now  mostly  of  domes- 
tic emjjloynient,  having  been  superseded  in  the  hands  of 
physicians  liy  the  lint  just  mentioned  and  the  now  beau- 
tifidly  jirepared  "absorbent  cotton." 

Very  similar  suljstances  are  Uhi'  and  nakiiiti.  The 
former  is  the  tangled  fibres  heckled  out  in  the  produc- 
tion of  linen  fibre.  The  latter  is  the  former  soalied  in 
tar,  and  adds  antiseptic  to  the  mechanical  properties  of 
the  tow.  Henry  II.  Rmby. 

LIPANIN. — A  fatty  compound  formed  bj-  the  addition 
of  live  or  si.\  per  cent,  of  oleic  acid  to  fine  olive  oil.  It 
has  been  proposed  by  von  Mcriug  as  a  suljstitute  for 
cod-liver  oil.  Its  use  was  suggested  by  the  theory  of 
Buckheim  that  the  benelicial  action  of  cod-liver  oil  was 
due  to  the  i-AlXy  acids  it  contained.  The  proposed  sub- 
stitute is  more  palataljle  and  is  easily  retained  by  the 
weakest  stomach,  and,  when  it  is  desired  to  do  so,  it  may 
be  readil.v  formed  into  an  emulsion.  The  dose  for  chil- 
dren is  one  teaspoonful  before  meals;  for  adults,  one 
tablespoonful.  Beaiiniont  Small. 

LIPOGENESIS.— Under  this  heading  we  have  to  con- 
sider how  the  abnormal  acciunulation  of  fat  in  the  tis- 
sues takes  place,  and  we  divide  the  subject  into  two 
heads:  1.  Fatty  Infiltration :  2.  Fatty  Degeneration. 

1.  Fatly  In.i(lt)-ati(in. — In  this  process  the  fat  which  is 
formed  outside  of  the  cells,  elsewhere  iu  the  body,  sim- 
ply accunudiites  in  the  cells.  These  contain  larger  or 
smaller  droplets  of  fat.  In  perfectly  tyjjical  cases  the 
remaining  protoplasm  of  the  cell  shows  no  degeneration, 
although  the  pressure  of  the  fat  droplets  maj'  produce  a 
jMSsive  atroph_v  iu  other  cases.  Fatty  infiltration  occurs 
under  normal  as  well  as  pathological  conditions.  Abnor- 
mal fatty  infiltration  of  cells  can  scarcely  be  distinguished 
morphologically  from  those  involved  in  fattj'  degener- 
ation. 

There  is  another  phase  of  fatty  infiltration,  as  seen 
iu  the  heart,  pancreas,  etc.,  in  which  the  fat  accumu- 
lates in  the  cells  of  the  interstitial  connective  tissue  in 
a  manner  itieutical  with  that  in  ^^■hich  the  normal  j^an- 
niculus  adiposus  is  foniied.  In  such  conditions  the  ac- 
cumulated fat  may  cause  a  secondar}-  pressm-e  atroph}- 
upon  the  heart  muscle  cells,  or  upon  the  glaud  cells,  etc. 

Fatty  infiltration  and  fatty  degeneratiou  may  take 
place  simultaneously. 

2.  Fatty  Biijencratian. — In  this  condition  also  of  ab- 
normal aceimuilation  of  fat  in  the  tissues,  it  has  been  as- 
sumed iu  the  past  that  the  fat  is  formed  i)y  a  retrograde 
metamorphosis,  or  degeneratiou,  of  the  proteid  elements 
of  the  cell  protoplasm,  by  which  process  the  integrity  and 
capacity  of  the  cell  are  injured.  The  correctness  of  this 
as.snmption  has  lately  been  called  iu  questicju.  It  in- 
volves iu  large  measure  the  solution  of  the  physiological 
problem  whether  normally  the  fat  in  the  body  is  formed 
from  jiroteidsor  from  carbohydrates.  Many  experiments 
and  arguments  have  been  made  to  solve  tliis  question,  but 
it  does  not  yet  appear  to  have  beeu  satisfactorily  an- 
swered. We  need  to  know  the  following  in  connection 
with  the  processes  known  as  fat  metamorphoses  (fatty 
degenerations):  What  are  these  fatsV  Do  they  difi'er 
from  the  physiological  fats?  Whence  are  thej'  derived'? 
To  a  certain  extent  the  pathological  questions  await  the 
solution  of  the  pliysiological  questions,  but  the  iuter- 
de])endence  need  not  be  uecessarilj'  complete;  for  even 
Were  it  shown  that  physiologicall\-  fats  are  or  are  not 
produced  from  proteids.  the  contrary  would  still  be  pos- 
sible luider  pathological  conditions. 

Schafer  makes  the  following  statement  in  his  "  Physi- 
ology " :  ■•  That  fat  is  formed  fnim  proteid  has  been  almost 
universally  accepted  by  physiologists."  This  is  a  ques- 
tion which  was  for  many  vears  held  to  have  been  settled 


by  the  experiments  of  Pettcnkofer  and  Voit.  But  this 
view  has  beeu  strenuously  attacked  of  late  by  Miiger, 
Taylor,  Alhauasiu,  and  others.  When  we  eonie  into  the 
domain  of  pathology  the  subject  is  still  more  nebulous. 
The  current  pathological  teaching  is  that  in  fatty  de- 
generati(m  the  proteids  of  the  diseased  cells  become 
converted  into  fats.  Virchow  and  Klebs  are  largely  re- 
sponsible for  this.  Taylor  remarks  that  in  general  patho- 
logical literature  no  explanation  or  diseussi(m  of  worth 
attends  this  statement,  and  that  a  seriotis  error  has  been 
made  in  thus  dismis.sing  with  an  tmeqinvocal  statement 
one  of  the  most  fundamental  problems  of  biology.  To 
those  who  would  pursue  the  matter  further,  I  refer,  for 
critical  review  of  the  entire  subject,  to  Taylor,  "Critical 
Summary  of  the  Question  of  Fatty  Degeneration." 
Aino-iiMii  Journal  of  the.  Medical  Sciences,  1899,  cxvii., 
569,  aud  Journal  of  Experimental  Medicine,  vol.  iv.,  p. 
399,  1899;  and  to  the  article  by  Athanasiu  in  Pfliiger's 
Arrhir,  1899,  Ixxiv. 

Taylor,  after  his  critical  review  of  the  subject,  draws 
the  following  conclusions:  "1.  The  formation  of  fats  out 
of  proteids  physiologicalh'  has  not  been  demonstrated  or 
made  probable.  2.  A  formation  of  fats  out  of  proteids 
pathologically  has  not  been  demonstrated.  On  the  con- 
trary, the  weight  of  evidence  is  agaiust  it  and  in  favor  of 
the  conception  of  the  so-called  fatty  metamorphosis  as 
infiltrations  or  formations  of  fat  from  carbohydrates." 

"This  position  is  provisional,  aud  not  conclusive.  No 
one  pretends  to-day  that  the  formation  of  fat  from  pro- 
teids is  impossible ;  it  has  simply  not  been  demonstrated 
or  even  made  plausible.  Future  work  must  confirm  or 
reverse  our  present  conclusions." 

In  fatty  degeneratiou  there  is  an  accumulation  of  larger 
aud  smaller  fat  droplets  in  the  cell,  sometimes  .so  slight  as 
to  be  scarcely  visible,  sometimes  so  great  as  largely  to- 
replace  the  protoplasm,  crowding  the  nucleus  to  one  side. 
These  strongly  reft-actile  fat  droplets  are  not  changed  hj 
dilute  acetic  acid,  are  soluble  in  ether  (being  thus  distin- 
guished from  albuminous  granular  degeneration),  and 
when  fresh  are  stained  black  by  osmic  acid.  Macro- 
scopicalh",  organs  afl'ected  with  marked  fatty  degener- 
ation are  usually  larger  aud  softer  than  normal,  have  a 
grayisii -yellow  color,  or  are  mottled  with  yellowish 
streaks  or  patches,  and  the  normal  markings  of  cut  sur- 
faces are  more  or  less  obscured. 

Fatt}'  degeneration  may  be  associated  with,  or  may  fol- 
low, albuminous  degeneration,  and  may  occur  under  simi- 
lar conditions.  In  addition  to  its  local  occurrence,  as  a 
result  of  local  disturbances  of  circulation  in  the  vicinity 
of  inflaiumations  or  in  tvmiors.  etc.,  it  is  apt  to  occur  in 
the  liver,  heart  muscle,  and  kidney  in  chronic  exhausting 
diseases,  aud  iu  conditions  and  diseases  to  which  profound 
ana;niia  is  incident,  or  as  the  result  of  the  action  of  cer- 
tain poisons,  such  as  phosphorus,  arsenic,  etc. 

Clarence  Arthur  Mc  Williamts. 
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LIPOMA.     See  the  Appendix. 

LIQUEFACTION  NECROSIS.     Bee  Necrom. 

LIQUORICE  ROOT.— (Glycyrrhiza,  U.  S.  P.;  Gly- 
cyrriiiza-  Radix,  1!.  P.;  Radix  LiquiiitisB,  Ph.  G. ; 
Reglisse,  Codex.) 

The  dried  root  of  Glycyrrluta  glabra  L.  (S])anish  liqiior- 
ice)  and  of  G.  ylandulifera  Waklstein  and  Kittaibel  (Rus- 
sian liquorice)  (fam.  Leguminoscv). 

The  liquorice  plants  are  large  perennial  herbs,  the  differ- 
ent species  either  smooth  or  hairy.  That  first  named 
grows  principallj'  in  southern  Europe,  the  second  chiefly 
in  southwestern  Asia  and  adjacent  Europe.  Both  arc 
largely  cultivated,  the  former  much  more  extensively. 
The  plant  sends  down  a  very  long  root,  which  is  nearly 
veitical.  but  may  have  several  smaller  branches.     From 
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the  crown,  just  underueath  tlie  surfixce  of  the  ground,  a 
number  of  long  horizontal  rhizomes  eniamite.  These, 
though  frequently-  mixed  witli  liquorice  to  increase  the 
yield,  are  not  suitiible  for  use.  They  have,  however,  au 
important  use  for  purposes  of  propagation. 

Liquorice  root,  wheu  first  coUrclecl,  is  fleshy  and  juic_v, 
and  i.s  largely  employed  in  this  condition.  For  commer- 
cial purposes  the  roots  ai'e  tliorougldy  cleaned  and  dried 
rapidly  to  prevent  moulding.  The  Russian  variety  has 
its  outer  bark  removed. 

There  are  great  dilTerences  of  opinion  concerning  the 
relative  qviality  of  tlie  two  varieties.  The  correct  view 
probably  is,  that  Spanish  li(iuorice  is  sweeter,  while  Rus- 
sian liquorice,  wheu  powdered,  is  lighter  in  color  and  of 
finer  appearance.  Russian  liquorice  is  ratlier  more  in- 
clined to  be  free  from  bitterness,  provided  care  be  taken 
to  excise  all  black,  knotty,  decayed  pieces.  If  tliese  be 
allowed  to  remain,  even  to  a  slight  extent,  they  impart  a 
marked  bittei-ness  to  the  powder. 

Description. — Spaniiih  Liquorice. — In  long,  cjMindrical 
pieces,  from  5  to  1.5  mm.  (i  to  |  in.)  thick,  longitudinally 
wrinkled,  externally  grayisli-brown  to  dark  brown, 
warty:  internally  tawny-yellow;  jiliable,  tough;  frac- 
ture coarsel_v  fibrous ;  bark  rather  thick ;  wood  porous, 
but  dense,  in  narrow  wedges:  medullary  rays  linear; 
tiiste  sweet,  very  slightly  acrid. 

The  underground  stem,  wliich  i.s  often  present,  has  the 
same  appearance,  but  contains  a  thin  pith. 

liussid II  Liquorice  occurs  in  large,  usually  crooked 
pieces,  often  several  feet  in  lenglli  and  5  cm.  (3  in.)  in 
thickness,  deprived  of  the  outer  Ijark,  pale  yellow  with- 
out, internally  of  a  lighter  yellow  than  the  Spanish  and 
softer  and  of  lower  specific  gravity,  its  cellular  elements 
larger,  its  taste  less  sweet,  and  the  wood  frequentlj-  cleft. 
Any  blackened,  knotty,  bitter  portions  should  be  re- 
moved before  using. 

Co.MPOsiTtON. — The  most  important  principle  is  its 
peculiar  sweet  substance,  glyci/rr/iiziii,  an  amorphous, 
yellow,  intensely  sweet  powder,  soluble  in  hot  water,  but 
not  in  cold  without  the  addition  of  an  alkali.  It  is  a 
glucoside,  and  maj'  be  resolved,  by  boiling  with  dilute 
hydrochloric  acid,  into  an  uncrystallizable  sugar,  and  an 
amorphous,  bitter  substance,  gh/cyrrhetia.  It  is  said  to 
be  present  in  the  root  combined  with  calciimi.  Pro|jor- 
tion  about  six  per  cent.  There  are  also  some  svigar,  tliree 
per  cent,  of  asparagin,  a  variable  amount  of  glycj'rania- 
rin,  a  little  resin  and  starch. 

Action.  — Liquorice  has  no  physiological  action  beyond 
that  of  being  slightly  laxative.  It  is,  like  other  sugars 
and  s^-rups,  soothing  to  the  mucous  membrane  of  the 
fauces,  and  hence  much  emplo_Yed  in  coughs  b)'  itself,  or 
as  a  vehicle  or  ingredient  of  cough  mixtures.  Syrups  of 
li(.luorice  and  the  anunoniated  glj-cjrrhizin  have  been 
extensively  used  as  vehicles  to  cover  the  bitter  taste  of 
ciuinine,  which  they  do  in  an  imperfect  mannei'.  The 
ammoniated  giycyrrhizin  may  be  rubbed  up  with  the 
quinine  in  powder,  or  the  quinine  may  be  mixed  with  a 
syrup  of  liquorice  at  the  instant  of  taking. 

Admixistratiox. — S(!Veral  prejiarations  are  offlcial. 
Fluid  extract  (Extraclum  Glycyrrkizee  Fluidtim,  U.  S. 
P. ),  in  which  tlie  liquorice  is  exhausted  with  diluted  alco- 
hol and  ammonia,  the  latter  to  make  the  active  principle 
more  soluble.  The  pure  extract  {Extriiclinii  Glycyrrhizn' 
Purum,  L'.  S.  P.,  so  called  to  distinguish  it  from  the  Ex- 
iriictuia  Glycyrrhizci^,  or  crude  Italian  stick  liciuorice),  in 
which  the  drug  is  exhausted  with  water  and  ammonia, 
and  the  percolate  evaporated  to  a  semi-solid  consistence. 
It  is  useful  for  jiill  masses  and  as  a  vehicle;  it  is  also  an 
ingredient  in  the  compoiuid  mixture  of  liquorice  ( Mixtura 
Olyeyrr/iizin  Coiiipositii,  U.  S.  P.),  or  old  15rown  Mixture, 
in  which  paregoric  and  wine  of  antimony  are  the  active 
ingredients.  Glyryrr/iizi/itim  Annuoniuium,  U.  S.  P. 
(ammoniated  giycyrrhizin,  mentioned  above),  is  prepared 
by  exyacting  tlie  liquorice  with  ammoniated  water,  pre- 
cipitating the  sweet  principle  with  sulphuric  acid,  wash- 
ing, redissolviug  in  ammonia  and  water,  precipitating 
and  dissolving  again,  until  it  is  sulliciently  pure.  It  is  in 
dark  brownish-red,  shining,  brittle  scales,  of  a  verv  sweet, 


liquorice-like  taste,  and  no  odor,  soluble  in  water  and 
alcohol.  Comjiound  liquorice  powder  {I'lilris  Giycyr- 
rhizin Coinpositus)  is,  properly  speaking,  a  preparation  of 
senna.  Besides  these,  should  be  mentioned  the  commer- 
cial "stick,"  or  "black  liijuorice,"  formerly  imported  on  a 
large  scale  from  many  of  the  countries  and  islands  of  the 
Mediterranean,  now  chiefly  manufactured  in  this  country. 
It  is  cliiefl}'  used  by  cliiklren  as  a  confection,  but  is  also  in 
exten>ive  demand  for  coughs,  colds,  and  sore  throats. 

ir.  P.  Bolks. 

LISSNERS  MINERAL  SPRING.— Lewis  and  Clark 
County,  Miintana. 

Post-Okfu'E. — Helena.     Ikitels. 

This  spring  is  located  in  Helena,  about  three  hundred 
yards  from  the  International  Hotel,  at  the  corner  of  Main 
and  State  streets.  The  spring  gushes  from  the  foot  of  a 
granite  mountain,  three  hundred  feet  high,  at  the  rate  of 
about  20.000  gallons  a  day.  A  cjualitative  analysis  by 
Messrs.  Thomas  Price  &  Son,  chemists,  of  San  Francisco, 
showed  the  presence  of  the  chlorides,  carbonates,  and  sul- 
phates of  lime,  magnesia,  soda,  and  potash.  It  is  free 
fr(.)m  organic  or  vegetable  mat  ter.  The  water  is  used  com- 
mercially  and  is  recommended  for  indigestion,  constipa- 
tion, liver,  kidney,  and  liladder  troubles.  We  are  unable 
to  classify  the  water  in  the  absence  of  a  complete  qualita- 
tive analysis.  James  K.  Crook. 

LITH/EMIA.     See  Gout. 

LITHIO-PIPERAZINE  is  a  combination  of  piperazine 
and  lilliium  which  is  soluble  in  water  and  is  used  in  gout 
and  the  uric-acid  diathesis  in  do.se  of  0.3-1.0  gm.  (gr. 
v.-xv.)  three  times  a  day.  ir.  A.  Bastedo. 

LITHIUM. — I.  Genek.\l  MEDicrxAL  Properties  of 

Co.MPouNDs  OF  Lithium. — As  lithium  is  closely  allied  to 
potassium  chemically,  so  its  salts  exert  practically  the 
same  kind  of  physiological  influence  as  the  corresponding 
salts  of  potassium.  The  only  substantial  dilTerences  are, 
first,  the  purely  chemical  one,  that  basic  litliia  forms  with 
uric  iicid  a  salt  much  more  soluble  than  the  corresponding 
potassic  compound  ;  and,  secondly,  that  clinically,  in  lith- 
a'lnia  and  gout,  speedier  relief  seems  sometiines  to  follow 
from  medication  with  salts  of  lithium  than  with  those  of 
potassium.  But  since  the  results  reported  have  folloAved 
the  ein;iloyment  of  the  remedy  with  the  preconceived 
idea  that  such  results  inu.st  follow  from  theory,  the  clini- 
cal superioritv  claimed  for  lithium  should  be  received 
with  caution.  There  is  no  doubt,  however,  that  the 
litliic  salts  are  at  least  as  efficient  as  the  potassic,  but 
then  they  have  the  disadvantage  of  being  more  expen- 
sive. 

II.  The  Compounds  op  LiTinuM  Used  in  Medicine. 
— These  are  the  curboiuite.  citrnte,  bromide,  benzoate,  and 
sidicylate.  The  first  two  only  will  be  considered  in  this 
])lace.  For  the  others,  see  respectively  i>TO)//i(fc«,  Benzoic 
Acid,  and  Salicylic  Acid. 

Sormril  Lithium  Carbonate:  LijCOs.  The  salt  is 
official  in  the  L'nited  States  Pharmacopa'ia  as  hithii 
Carhonas,  Lithium  Carbonate.  It  is  a  liglit,  white  pow- 
der. ]iermanent  in  the  air,  odorless,  having  an  alkaline 
taste  and  an  alUalinereaction.  It  dissolves  in  HO  parts  of 
cold  and  140  parts  of  boiling  water,  but  is  freely  soluble 
in  carbonic  acid  water.  It  is  insoluble  in  alcohol.  Lith- 
ium carbonate  behaves  in  a  general  way  like  potassium 
carbonate,  except  that,  because  of  its  feeble  solubility  in 
water,  it  is  not  locally  so  irritant.  As  an  alkali  it  is  re- 
markably potent,  because  of  its  chemically  low  combin- 
ing number,  and  hence  great  saturating  power  in  the 
neutralization  of  acids.  Its  use  so  far  has  been  mainly 
as  a  substitute  for  potassic  alkaline  preparations  in  inter- 
nal medication  in  gout  and  lithiasis.  It  is  given  in  doses 
of  from  0.30  to  1  gm.  (gr.  v.-xv.),  several  times  a  day, 
liest  administered  in  some  effervescing  water,  since  it  is 
freely  soluble  in  such  liquids. 

Normal  Lithium  Citrate:  LIsCsHsOt.  The  salt  is  offi- 
cial in  the  United  States  Pharmacopceia  as  Lithii  Citrus, 
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L.l!«sner's  Ulin.  Sp'gs, 
LitJiolapaxy, 


Litliium  Citrate.  It  is  a  white  powder,  delitmesceut  ou 
.exposure  to  air.  odorless,  liaving  a  sliglitly  cooling, 
faintly  alkaline  taste  and  a  neutral  reaction.  It  dissolves 
in  2  parts  of  cold  water,  and  in  O.o  part  of  boiling  water. 
In  alcoliol  it  is  practically  insoluble.  It  sliould  be  kept 
in  well-stoppered  bottles.  Litbiunr  citrate  bears  the 
same  relation,  in  medicinal  behavior,  to  the  carbonate 
that  potassium  citrate  does  to  potassium  carbonate.  It 
is  pleasauter  tt)  the  taste  and  more  grateful  to  the  stom- 
acli  than  the  carbonate,  but  undergoes  transformation  to 
the  carbonate  after  absorption  into  the  blood.  Constitn- 
tionally,  therefore,  it  is  the  equivalent  of  the  carbonate, 
and  it  is  used  infernally  in  gout  and  uric-acid  diathesis. 
The  salt,  it  must  be  remembered,  is  not  alkaline  while 
under  its  own  form,  and  hence  would  be  useless  as  a 
local  alkali  for  the  direct  neutralization  of  acid.  Dose, 
from  0,f>")  to  2  gm.  (gr.  x.-x.\x.),  several  times  a  daj',  in 
aqueous  solution. 

A  pleasant  way  to  administer  the  citrate  is  to  prescribe 
the  ofticial  preparation  entitled  Litlcii  Citnis  Kffercesceni^, 
Effervescent  Lithium  Citrate.  This  preparation  is  a 
powder  composed  of  the  admixture,  in  dry  powder,  of  7 
per  cent,  of  lilhium  carbonate,  37  per  cent,  of  citric  acid, 
and  28  per  cent.,  each,  of  sodium  bicarbonate  and  sugar. 
On  adding  the  powder  to  water  the  ingredients  dissolve, 
whereupon  the  citric  acid  decomposes  the  carbonates 
with  formation  of  lithium  citrate  and  evolution  of  carbon 
dioxide  gas  in  effervescence.  The  dose  is  a  teaspoouful 
of  the  powder,  to  be  taken  in  water  and  drunk  during 
effervescence.  Edicunl  Curtis. 

LITHIUM-DIURETIN.     See  Urophcfin. 

LiTHOLAPAXY— (Rapid  Lithotrity  with  Evacuation), 
'/  Hiii;  and  '/n-aiic  (evacuation). 

This  operation,  which  has  superseded  the  old  method 
of  lithotrity.  and  which  successfully  disposes  of  stones 
that  could  formerly  be  dealt  with  oulv  by  lithotomy,  has 
hien  before  the  world  for  tw-ent_y-four  years. 

In  January,  1878,  Prof.  Henr\'  J.  Bigelow  '  published 
his  lirst  paper  introducing  this  procedure  to  the  medical 
pi'ofcssion,  and  it  was  at  once  enthusiastically  adopted 
by  the  surgeons  of  all  countries. 

The  writer's  association  with  Professor  Bigelow  in  this 
branch  of  surgciy  lends  authority  to  the  description  of 
the  operation  which  follows: 

Before  the  year  1878  lithotrity  was  performed  b}'  short 
sittings  (a  few  minutes  each),  with  intervals  of  several 
days  between  them.  The  debris,  more  or  less  fiuel}'  pul- 
verized, was  passed  with  the  urine. 

If  the  expvilsive  power  of  the  bladder  was  good,  the 
voidanee  of  the  fragments  was  usually  successfully  ac- 
complished. AVhen,  however,  the  bladder  had  lost  its 
power,  or  when,  owing  to  some  obstruction,  it  could  not 
thoroughly  empty  itself,  the  discbarge  of  the  fragments 
after  crushing  was  an  extremely  uncertain  matter. 

Moreover,  in  a  certain  proportion  of  cases,  especially 
when  the  stone  was  a  hard  one,  or  when  the  bladder  was 
murli  inflamed,  the  crushing  was  followed  by  serious 
syni|)toms.  with  marked  increase  of  the  bladtler  inflam- 
niation,  which  not  onlv  put  a  stop  to  further  crushing, 
but  frequentiv  went  on  from  bad  to  worse  and  ended 
fatally. 

This  aggravation  of  symptoms  after  lithotritj-  was  as- 
•cril.icd  largely  to  the  irritation  of  the  bladder  wall  by  the 
instruments;  and  operators  tried  to  avoid  trouble  by 
making  the  sittings  short,  and  by  extreme  gentleness  in 
manipulation. 

Sir  Henry  Thompson,  then  the  English  authorit}'  upon 
the  suljject  of  lithotrity,  had  recently  stated  it  as  his 
opinion  that  a  sitting  should  not  be  prolonged  beyond 
two  or  three  min\ites,  and  that  stones  requiring  moi-e 
than  three  or  fotir  sittings  for  their  removal  were  not  ad- 
vantageously within  the^iirovince  of  lithotrity. 

Prior  to  this  year  (1878)  there  had  been  various  at- 
teniins  to  remove  by  suction  ]iortions  of  the  debris  after 
crushing,  and  Clover's  apparatus,  consisting  of  a  catheter 
and  bulb,  was  sometimes  used  to  aid  a  bladder  in  freeing 


itself.  Such  efforts  at  evacuation  were,  however,  re- 
garded as  introtUicing  special  dangers  into  the  operation 
of  lithotrity,  and  writers  upon  the  subject  were  practi- 
cally unanimous  in  thinking  that  any  serious  attempt  in 
this  direction  should  be  dispensed  with,  if  possible. 

In  1875,  Professor  Bigelow,  having  devised  a  more 
thorough  evacuator  than  those  previously  in  use,  tried 
the  plan  of  operating  by  a  long  sitting  under  ether,  with 
the  object  of  crushing  "the  stone  and  completely  remov- 
ing the  fragments  at  one  operation. 

The  success  of  the  first  cases  so  treated  showed  that  the 
previous  dread  of  iustrumeutatiou  had  been  to  a  great  de- 
gree groundless,  and  that  the  presence  of  sharp  angular 
fragments  in  the  bladder  after  an  operation  was  a  source 
of  more  serious  danger  than  that  consequent  upon  the 
prolonged  and  skilful  use  of  instruments  which  resulted 
in  the  complete  removal  of  the  stone. 

These  cases  showed  that,  contrary  to  previous  belief, 
the  thorough  evacuatiou  of  a  large  stone  at  one  sitting 
could  be  accomplished  without  special  danger,  and  in 
consequence  of  this  success  Professor  Bigelow  went  on 
to  perfect  the  apparatus  which  he  described  in  his  paper, 
published  in  January,  1878,  and  which  he  has  since  that 
time  still  further  improved,  until  it  has  reached  the  forms 
which  will  be  described  farther  on. 

The  operation  of  litholapaxy  may  be  divided  into  two 
acts:  (1)  The  comminution  of  the  stone:  (2)  the  evacua- 
tiou of  the  fragments.  We  will  first  consider  the  instru- 
ments concerned  in  pulverizing  the  stone. 

LiTHOTKiTES. — As  has  been  said,  lithotritists  were 
formerly  possessed  with  the  idea  that  the  bladder  was  an 
extremely  sensitive  organ,  prompt  to  resent  any  irritation 
from  the  use  of  instruments,  and  that,  therefore,  only 
small  stones,  not  requiring  a  great  amount  of  manipula- 
tion for  their  comminution,  should  be  crushed. 

This  belief,  together  with  their  failure  to  recognize  the 
full  size  of  the  urethra,  led  the  operators  of  tho.se  days 
to  use  instruments  smaller  and  less  powerful  than  the 
conditions  allo«-,  and  than  those  which  are  now  readily 
and  safely  employed,  when  the  size  and  consistence  of 
the  stone  make  their  use  desirable. 

The  lithotrite  now  to  be  described  was  devised  by  Pro- 
fessor Bigelow.  The  modifications  in  its  form  are  de- 
signed to  enable  it  to  meet  the  needs  of  the  new  operation. 

It  is  made  in  various  sizes.*  of  which  the  larger  are 
very  strong,  and,  though  rarel}'  necessary,  enable  the 
operator  to  deal  with  larger  and  harder  stones  than  could 
be  disposed  of  w  ith  the  smaller  instruments. 

The  handle,  which  is  of  hard  rubber,  is  egg-shaped,  and 
gives  a  better  hold  with  more  power  than  could  be  at- 
tained with  the  old  wheel.  By  giving  a  full  grasp  to 
the  hand  it  is  far  more  comfortable  aud  less  fatiguing  in 
a  long  operation.^ 

The  loek.  Immediately  below  the  handle  is  a  revolv- 
ing cylinder  cap,  which  is  attached  to  the  screw  guard 
aud  closes  the  lock  by  a  mere  rotation  with  the  fingers  of 
the  right  hand  Avhile  it  is  grasping  the  handle. 

So  far  as  I  know,  this  is  the  only  lithotrite  in  which  the 
lock  is  constautl}'  tmder  the  control  of  the  right  hand. 
This  aiTangeraent  gives  the  surgeon  the  great  advantage 
of  being  able  to  lock  and  unlock  the  instrument  indefi- 
nitely, and  even  to  complete  the  operation  without  dis- 
engaging the  hold  of  either  hand.  It  thus  saves  time 
and  strength,  and  lends  greater  accuracy  to  the  manipu- 
lations. 

The  blfidis.  In  the  female  blade  the  rim  is  low  and 
sharp,  while  th.e  floor,  esiiecially  at  the  heel,  is  high.  A 
fragment  readily  falling  upon  this  blade  is  firmly  held  by 
the  rim  while  it  is  crushed. 

The  male  blade  is  provided  with  a  series  of  alternating 
notches,  which  expel  the  debris  at  the  sides  and  prevent 
impaction. 

In  most  lithotritesthe  dust  is  seriously  impacted  in  the 
heel  of  the  instrument.  This  difiiculty  is  here  met  by 
raising  the  floor  at  the  heel,  so  that  no  dust  can  lodge 
there.     A  large  spur  in  the  heel  of  the  male  blade  also 

*  These  correspond  to  Nos.  35, 27,  and  30  ot  the  French  catheter  scale. 
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drives  the  debris  tlaroiigh  a  correspondiug  slot  iu  the 

female  blade. 

The  iiistrumeut  is  thus  self -clearing  and  does  uot  clog, 

so  that  when  once  introduced  it  can  be  continuously 
operated  as  long  as  fragments  can  be 
found  to  crush.  Also,  -when  it  is  with- 
drawn the  jaws  are  uot  held  open  with 
impacted  fragments  of  stone  to  lacerate 
the  urethra.  A  good-sized  instrument, 
fairly  shut,  occupies  no  more  room  in 
the  urethra  than  a  smaller  one  which 
must  be  withdrawn  while  partly  opea 
to  be  cleared  of  its  tlebris. 

In  a  long  operation  this  avoidance  of 
the  injury  which  would  be  caused  to 
the  urethra  by  the  frequent  withdrawal 
of  a  clogged  instrument  is  a  matter  of 
the  greatest  importance. 

The  end  of  the  female  blade  is  bent 
over  so  as  to  oiler  a  bhmted  extremity, 
which,  as  may  be  seen  iu  Fig.  3302, 
slips  along  the  roof  of  the  tirethra  and  is 
much  less  likely  to  injure  it  than  was 
the  sharp  toe  of  the  old  lithotiites.  This 
form  does  not  interfere 
iilllPli  ^^   ^'"^  least   with  the 

I'lilaiiil  catching  of  fragments 

in  the  jaws. 

In  tl'ie  lithotrite  that 
hiis  licen  described  the 
sharp  rim  upon  the 
female  blade  is  very 
etiicient  in  holding  the 
fragment  ■which  is  be- 
ing crushed.  Occa- 
sionally, liowever,  in 
spite  of  this,  the  stone 
constantly  slij.is  from 
between  the  blades. 
When  this  occurs  the 

open  lithotrite  should  be  u.sed. 

Tliis  instrument  adds   to  the  usual 

sharp  rim  anotlier  even  sharper  at  the 

edge  of  the   opening  which   the  male 

blade  traverses.     This  arrangement  of 

the  fenestrated  blade  makes  the  opera- 
tion mucli  more  agreeable  to  the  siu- 

geon.     The  fragment  rarel.v  slips,  and 

as  the  blades  approach  each  other  the 

force  re(|uired  is  constantly  diminish- 
ing instead   of  increasing,  as  it  does 

when  the  solid  blade  is  used. 
The  inner  edge  can  be  cjuite  sharp, 

as  it  is  prevented  from  ever  coming  in 

contact  with  the  mucous  membrane  by 

the  width  of  the  broad  and  tiat  female 

blade.     It  is  essential,  however,  that 

the  male  blade  should  pass  absolutely 

through  the  female  blade  and  occupy 

the  same  level  at  the  outlet ;  for  quite 

a  small    portion    of  the  walls  of  the 

opening  will  sometimes  so  support  a 

fragment  uot  wholly  e.vtruded  that  it 

will   cling   to   the  instrument  and   be 

dragged  out,  and  so  lacerate  the  ure- 
thra. 

EvAcr.vTOR. — This  instrument  ma}' 

be,  in  general,  described  as  consisting 

of  a  tube,  an  elastic  bulb,  and  a  recep- 
tacle for  the  fragments. 

Tube.     For  convenience  of   descrip- 
tion the  tube  maybe  divided  into  two 

parts — the  movable  part,  or  catheter, 

and  the  fixed  part,  which  enters  the 

bulb  and  is  attached  to  it  by  a  bayonet 

joint. 

C'ldheier.     A  straight  tube  offers  the 

least  possible  resistance  to  the  passage 


Fir.  3199.  —  Han- 
dle aud  Lock  of 
Closed  Litho- 
trite. 


Fio.  32(10.-Litbo- 
trite  Partly  Open, 
sliowins?  the  Cyl- 
inder Cap  in  con- 
nection with  the 
Handle.  The 
screw  guard  is 
seen  as  two  rods 
alonffside  of  the 
screw,  reaching 
from  tlie  revolv- 
ing; cap  lo  the  cap 
of  the  lock.  These 
slide  through 
notches  in  the  cap 
of  the  lock,  and  so 
connect  it  with 
the  I'evolving  cap 
that  a  twist  of  the 
latter  turns  the 
lock  and  so 
wedges  up  the 
screws. 


of  fragments,  and  is  therefore  the  best.  A  slight  curve 
at  the  extremity  sometintes  facilitates  the  introduction 
of  the  tube  in  a  difficult  case. 

The  receiving  orifice  should  be  on 
the  front  of  the   extremity,    with   a 
thickened    rounded    edge,  to   enable 
it  to  slide  smoothly  along  the  ui'ethra. 
If  the  side  walls  of  this  orifice  be  re- 
moved a  little,  it  gives  a  snoul-liUe 
extremity,  which  resembles  the  liead 
of  a  shark,  the  orifice  occujiying  the 
position  of  the 
shark's  mouth. 
This  form  is 
advantageous; 
and    in    intro- 
ducing such  a 
straight  tube  the  tip  should 
be    insinuated    through    the 
triangular  ligament  by  rota- 
tion.    The  orifice  should  not 
lie  larger  than  the  calibre  of 
the   tube,  as  it   would    then 
admit    fragments    which 
would     be 
wedged    high- 
er up. 

At  the  U]>- 
per  end  of  the 
catheter  tube 
is  a  pi'ojecting 
wing,  w  h  i  c  h 
facilitates  the  handling  of  the  instrument.  This  wing  is 
on  the  same  side  of  the  tube  with  the  orifice,  and  is  there- 
fore a  guide  to  its  po.sition. 

The  fixed  poition  of  the  tube  connecting  the  catheter 
with  the  exhaust  bottle  extends  obliquely  upward  to  the- 
centre  of  the  btdlj. 
This  tube  is  for  convenience  provided  with  a  stopcock 


Fig.  3301.— Blades  of  Lithotrite,  Open  and  Shut. 


Fig.  3a02.— Diagram  showing  the  Blade  of  the  Lithotrite  in  the  Ure- 
thra, Illustrating  the  Advantage  of  the  Blunted  Extremity. 

just  outside  of  the  bulb,  and  if  a  second  cock  is  attached 
to  the  u]iper  end  of  the  catheter,  the  patient  and  bed- 
clothing  can  be  kept  dry  when  coupling  and  uncoupling- 
these  tubes. 

It  is,  however,  the  portion  of  this  tube  which  is  within 
the  bulb  that  is  of  especial  iinpoi-tance.  This  part,  which 
is  simply  a  prolongation  of  the  catheter  up  into  the  bulb, 
is  perforated  all  around  with  small 
holes,  the  aggregate  area  of  which 
is  larger  than  the  opening  at  the 
end  of  the  tube. 

When  siietion  is  aiiplicd  the  fluid 
from  the  bladder,  mixed  with  frag- 
ments, rushes  up  through  this  tubi 
into  the  bulb.     When    pressure  i-- 
now  made,  aud 
the    water    Is 
forced   back    to 
the  bladdei'.  the 
greater   ]iart   of 
it  goes  through 
the  perforations 
in    the    t u  b e, 
which  afford  uot 

only  the  shoi-test  i  oad,  but  by  virtue  of  their  great  area 
also  the  largest  and  fi-eest  outlet. 

Thus  the  fragments  enter  the  bulb  easil.v,  but  are  pre- 


Fifi.  3203.-Open-liladed  Lithotrite,  showing  the 
Inner  and  Outer  Edges  of  the  Female  Blade. 
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vented  by  the  strainer  action  of  tliis  tube  from  returning 
to  the  bladder.  The  simplicity  of  this  contrivance  speaks 
for  itself.     Tliere  are  no  valves  to  get  out  of  order,  and 

if  any  mucus  clogs 
the  lateral  holes  it 
can  be  easily  re- 
moved. 

The  fragments 
which  are  t  li  u  s 
caught  and  re- 
tained in  the  bulb 
naturally  gravitate 
to  the  bottom  of 
it,  where  they  are 
received  in  the 
glass  ball,  or  res- 
ervoir, which  can 
be  readilj'  removed 
and  emptied. 

At  the  top  of  the 
bulb  is  an  opening 
provided     with     a 
Fig.  3204.— Side  View  of  tlie  Extn-mities  of    stoijcock    to   which 
acurvedanuasuaigbtxalx-.  ^    }^^^^^    ^^^    ^^^  ^^_ 

taehed .       Through 
this  anv  air  which  finds  its  way  into  the  apparatus  can 
be  at  once  expelled,  and  the  amount  of  water  in  the  bulb 
and  bladder  can  be  easily  and  quickly  altered  during 
evacuation   without    disconnecting    the    instrument — a 
matter  of  great  importance,  as  an  over-tense  and  a  too- 
empty   bladder   are   both   to   be  avoided.     One   of  the 
most  important  additions  to  the  evacu- 
ator  was  the  brace  tmiting  the  metal 
collar  of  the  catheter  with  that  of  the 
glass  receiver.      This    so   steadies  the 
catheter  that  it  does  not  feel  the  move- 
ment of  the  bulb  when  compresse 

The  Opetsation. — The  presence  of  a 
stone  having  been 
established,  a  large 
steel  soiuid  may  be 
passed  down  through 
the  urethra  to  make 
sure  tliat  thci'e  is  no 
strictiH'e  or  otlier  ol.)- 
struction.  If  a  stric- 
ture is  found  it  may  be  rapidly  dilated  with  large 
sounds,  or  divulsed.     A  narrow  meatus  ma.v  lie  cut. 

The  urine  should  then  be  drawn  with  a  catheter,  and 
enough  boric-acid  solution  shoidd  be  introduced  gently 
to  distend  the  bladder  and  so  keep  its  walls  out  of  harm's 
■way  during  the  crushing  of  the  stcme.  From  six  to  ten 
ounces  is  usuallv  a  proper  quantity. 

An  elastic-rubber  tube  may  then  be  tied  lightly  around 
the  penis  close  to  the  corona  glandis,  to  prevent  the  es- 
cape of  water  alongside  of  the^instruraents.  This  serves 
the  double   purpose   of  keeping  a  known  quantity  of 

water  in  the  blad- 
der and  of  prevent- 
ing the  wetting  of 
the  patient  and 
Ijed. 

Before  each  in- 
troduction of  an  in- 
strument the  ure- 
thra should  be  filled 
with  liquid  vase- 
line, from  a  syr- 
inge, in  order  to 
lessen  injurious 
friction  as  far  as 
possible. 

To  introduce  the 
lithotrite  pro|ierly 
the  point  should  be 
carried  with  consid- 

-ExtremiUe.s  of  Tubes,  Showing    f'-^^'^^e    Sftleness 
tbe  Opening.  through     the    con- 


striction made  by  the  ruljber  tube,  and  it  then  slips 
without  difliculty  through  the  movable  urethi-a.  After 
the  beak  passes  below  the  pubis  the  liandle  should  be 
brought  to  a  vertical  posi- 
tion, and  the  instrument 
will  then  drop,  almost  with- 
out assistance,  bj'  its  own 
weight,  until  the  point  rests 
just  iu  front  of  the  triangu- 
lar ligament.  Traction  upon 
the  penis  now  effaces  the 
depression  made  by  the  ex- 
tremit}'  of  the  instrument 
in  the  bulbous  uretlira,  and 
if  the  handle  is  then  brought 
down  gently  between  the 
thighs  of  the  patient,  and  at 
the  same  time  the  point  is 
advanced  in  the  axis  of  the 
body,  the  instiument  / 

1=5  V- 


enters  the  bkiddei 


Fn;.  3-'OI).— Blgelow's  Evacuator,  witli  Evacuatinff  Tiilie  Attai-lied;. 
l{«adv  for  Use.  It  consists  of  an  elavtir  Imtli.  witb  a  t^lass  receiver 
below  and  a  stopeocli  at  tbe  top.  Witliin  the  Imlb,  and  open  nt  tbe 
end,  is  a  tube  strainer  Ut  prevent  the  return  of  dt-bris.  To  tliis  tube, 
outside  of  tiie  Imlti.  is  attached  a  sto|icock.  which  couples  with 
another  stopcitck  attached  to  the  upper  end  of  the  catheter.  Below 
there  is  a  metal  brace  between  the  collar  of  the  glass  receiver  antl 
that  of  the  catheter  to  steady  the  latter.  The  bulb  forms  a  concen- 
tric handle  to  the  catheter. 

The  places  where  ditlicult)'  may  be  met  in  a  normal' 
urethra  are  at  the  triangular  ligament  and  at  the  prostate. 

The  point  of  the  instrument  ma\"  catch  on  the  upper  or 
lower  edge  of  the  comparatively  rigid  opening  in  the  tri- 
angitlar  ligament.  If  tlie  handle  is  depressed  before  the 
beak  of  the  instrument  has  been  cariied  verticalh'  down. 


Fig.  3ai.). 


Fig.  3ai7.— Hose  and  Funnel  to  attach  to  Top  of  Bulb,  and  .Stopcock 
for  Upper  End  of  Catheter. 

as  far  as  it  will  go  toward  the  rectum,  the  jioiiit  is  likely 
to  catch  against" the  upper  edge  of  this  opening;  while, 
on  the  other  hand,  if  the  iustriunent  is  pushed  too  fore- 
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ibl.y  toward  the  sacrum,  the  lax,  bulbous  urethra  is  de- 
pressed below  the  aperture  and  the  jidiut  eatehes  ou  the 
lower  margin.  Practically,  if  the  iustruuieut  catches  at 
the  triaugiilar  ligament  it  should  be  passed  down  with 
the  beak^'huggiug  first  the  roof  aud  then  the  floor  of  the 
urethra,  and  in  one  or  other  of  these  ways  it  will  usually 
liud  its  way  through.  The  linger  pressing  against  the 
convexity  of  the  curve  of  the  instrument  in  the  perineum 
will  often  lift  the  point  over  the  lower  margin  of  the 
opening  when  it  is  catching  there. 

A  similar  difliculty  may  be  met  at  the  opening  into  the 
prostate.  This  liap'pens'but  rarely,  aud  is  to  be  over- 
come by  the  same  tactics.  In  case  of  much  difliculty  the 
finger  introduced  into  the  rectum  serves  as  a  good  guide, 
and  with  it  the  point  of  the  instrument  may  be  lifted 
into  the  prostate  when  it  is  catching  on  the  lower  edge. 
An  enlarged  prostate  is,  as  a  rule,  easily  passe<l  by  the 
lithotri-te,  whose  short  curved  beak  car- 
ries the  point  along  the  roof  of  the 
canal,  where  it  rarely  meets  with  an 
obstacle. 

False  passages  may  make  the  intro- 
duction of  instruments  extremely  ditfl- 
fult  and  dangerous.  Even  if  by  long 
.and    patient    trial    they    are    finally 


Tigs.  S208  and  3209.— Front  and  Side  Views  of  a  Plaster  Cast  ol  Blad- 
der, with  a  Curved  Tube  Pressed  Down  into  its  Base. 

passed,  aud  the  stone  is  comminuted  aud  removed,  the 
danger  is  not  then  over,  for  a  serious  swelling  of  the 
urethra,  with  retention  of  urine,  is  likely  to  follow,  and 
under  these  circumstances  the  passage  of  a  catheter  is 
almost  an  impossibility. 

To  avoid  this  course  of  tilings,  a  catheter  should,  in 
such  a  case,  be  tied  in  at  the  end  of  the  oijeratiou,  and 
left  in  place  until  the  urethra  has,  partly  at  least,  re- 
covered from  the  injury  received. 

A  single  false  passage,  if  its  position  is  accurately  made 
■out,  may  usually  be  avoided  by  carrying  the  instruments 
.along  the  opposite  wall  of  the  urethra  at  that  jioint.  If, 
however,  several  of  these  pockets  exist,  in  which  the  in- 
struments are  constantly  caught,  it  will,  perhaps,  be  a 
wisei'  plan  to  resort  to  lithotomy,  which,  though  a  more 
severe  operation,  has  the  great  advantage  of  providing 
certain  drainage  for  the  bladder. 

The  stone  and,  subsequently,  the  fragments  are  found 
and  seized  upon  the  floor  of  tile  bladder"  Figs.  3208  and 
■3209  show  how.  when  the  lithotrite  stands  at  an  angle  of 
forty-five  degrees  with  the  axis  of  the  body,  the  floor  of 
the  bladder  is  indented,  so  that  the  extreniity  of  the  in- 
strument lies  at  tlie  bottom  of  a.  funnel-shaped  depres- 
sion aud  fragments  naturally  gravitate  into  or  close 
alongside  of  its  jaws.  Usually  when  the  blades  are 
opened  in  this  position  the  stone  falls  between  them. 
When  this  does  not  occur  the  lilades  should  be  opened  in 
the  uiH-ight  po.sition,  and  then  turned  over  on  one  side  or 
the  other  and  closed  along  the  floor  f)f  the  bladder. 

A  stone  may  be  too  large  to  fall  into  the  depression 
made  by  the  instrument,  and  it  may  then  be  necessary  to 
depress  the  handle  before  it  can  be  seized.  This  sensa- 
tion of  having  the  slone  above  the  sound  or  lithotrite 
sometimes  leads  to  the  belief  that  it  is  attached  to  the 
upper  bladder  wall  when  such  is  not  the  case. 


The  crushing  of  the  stone  should  be  done  as  thoroughly 
as  possible  at  the  first  introduction  of  the  lithotrite.  This 
saves  time  and  irritation  totlie  urethra,  anil  with  the  self- 
clearing  instruments  described  above,  much  may  be  ac- 
complished by  a  little  patience  and  skill  in  searching  for 
fragments. 

The  foi-m  of  the  female  blade,  with  projecting  end  and 
width  enough  to  carry  its  sharp  rim  awaj'  from  close  con- 
tact with  the  male  blade,  makes  nipping  of  the  bladder 
wall  unlikely  to  occur.  This  accident  is  so  serious  that 
it  should  lie  further  guarded  against  by  always  carrying 
the  blades  toward  the  centre  of  the  bladder  and  slightly 
rotating,  to  make  sure  that  they  are  free,  before  screwing 
down  upon  anything  that  has  been  seized. 

The  curved  evacuating  tubes  are  passed  like  catheters, 
much  in  the  manner  described  for  the  introduction  of  the 
lithotrite. 

The  straight  tube  should  be  passed  down  toward  the 
rectum  as  far  as  it  will  go,  and  then,  being  brought  down 
to  a  horizontal  position,  it  should  be  gently  pushed  up  in 
the  axis  of  the  bod_y.  At  the  moment  of  bringing  the 
tube  down  between  the  thighs,  pressure  should  be  made 
at  the  root  of  the  penis  to  relax  the  suspensory  ligament. 
Before  advancing  the  instrument  horizontallj'  it  is  well 
to  "withdraw  it  very  slightly,  in  order  to  disengage  its 
]ioiiit  from  the  depression  which  it  is  likely  to  make  in 
the  Imlbous  urethra. 

When  there  is  a  hitch  at  the  triangular  ligament,  or  at 
the  prostate,  the  tube  may  usually  be  carried  through  by 
a  rotation  in  the  manner  of  a  corkscrew. 

AVhen  the  tube  lias  entered  the  bladder  the  bulb  is  con- 
nected with  it,  aud  on  opening  communication  between 
them  a  gurgle  w'ill  be  heard,  indicating  the  entrance  into 
the  bulb  of  the  air  contained  in  the  tube.  By  means  of 
the  hose  entering  at  the  top  of  the  bulb  this  air  is  ex- 
pelled and  its  place  supplied  by  water. 

Some  operators  use  evacuators  which  do  not  provide 
for  the  escape  of  this  air,  which  is  churned  in  and  out  of 
the  bladder  during  the  pumping,  and  is  a  source  of  some 
inconvenience. 

In  commencing  evacuation  the  point  of  the  tube  should 
be  held  a  little  aliove  the  floor  of  the  bladder.  At  every 
squeeze  of  the  bulli  the  fragments  are  then  thrown  into 
commotion,  and  liy  the  subsequent  expansion  are  aspi- 
rated through  the  tube  as  they  are  flying  about  the  blad- 
der. If  the  opening  were  at  first  buried  in  the  debris,  it 
would  be  lialile  to  be  clogged  by  the  fragments  rushing 
in  together  and  wedging.  Later,  when  but  little  remains, 
the  point  of  the  tube  should  be  carried  to  the  bottom  of 
the  bladder  to  gather  the  remnants  as  they  gravitate  into 
the  depression  thus  made. 

The  direction  of  the  orifice  of  the  tube  should  be  occa- 
sionally changed,  so  that  any  side  pockets  maj'  be  thor- 
oughly washed  out.  The  pouch  behind  an  enlarged 
prostate  should  be  especially  attended  to  in  this  way. 

During  the  earlier  part  of  the  evacuation  there  should 
be  no  interval  between  the  compression  and  expansion  of 
the  bulb.  The  object  at  this  time  is  to  set  the  fragments 
whirling  and  to  catch  them  while  suspended.  Later, 
when  the  fragments  are  few  aiul  the  tube  is  carried  to 
the  floor  of  the  bladder,  a  few  moments  should  elapse 
after  compressing  the  bulb,  to  give  the  fragments  time 
to  settle  into  the  depression  about  the  end  of  the  tube  be- 
fore the  expansion  which  is  to  suck  them  into  it,  takes 
place. 

When  any  particular  aspiration  brings  fragments,  the 
position  of  the  tube  should  be  kept  unchanged  until  they 
cea.se  to  come. 

The  wedging  of  a  fragment  in  the  tube  causes  an  ob- 
struction which  is  very  noticeable.  The  compression  of 
the  bulb  is  rendered  diflieult  and  its  expansion  is  slow. 

An  angular  fragment  may  lodge  so  that  while  it  allows 
the  passage  of  water,  it  prevents  the  entrance  of  other 
fragments.  This  condition  may  be  suspected  if  there  is 
a  constant  clicking  against  the  tube  and  still  nothing  ap- 
pears in  the  reservoir. 

The  usual  point  where  fragments  wedge  is  at  the  en- 
trance to  the  tube.     When  one  becomes  thus  fixed,  it 
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maybe  dislodged  with  a  stylet;  and  this  is  the  safest 
method  of  disposing  of  it,  although  with  care  the  tube 
may  generally  be  drawn  out  with  the  fragment  in  it. 
This  procedure,  however,  is  not  devoid  of  dangei',  for 
sharp  projecting  angles  may  lacerate  the  vu'cthra,  or  the 
bit  of  stone  may  even  remain  sticking  in  the  passage. 

The  tube  may  also  be  obstructed  by  the  bladder  wall, 
which  is  sometimes  sucked  into  the  orifice.  The  stop- 
page from  this  cause  is  usually  not  continuous,  but  the 
wall  flapping  against  the  opening  gives  a  series  of  jerks 
to  the  instrument,  which  reminds  one  of  the  bite  of  a 
fish. 

When  this  is  felt  the  end  of  the  tube  should  be  moved 
to  another  part  of  the  bladder,  and  if  it  then  continues,  it 
shows  that  the  bladder  is  not  sulliciently  di.stended,  and 
water  shouUl  be  added  through  the  hose  at  the  top  of  the 
bulb. 

When  for  several  minutes  no  fragments  appear  in  the 
reservoir,  the  tube  should  be  systematically  moved  about 
the  bladder  until  every  jiart  has  been  explored.  If  no 
debris  appears  during  this  procedure,  and  there  is  no 
longer  any  clicking  of  fragments  too  large  to  pass,  it 
nay  be  conchided  that  the  bladder  is  empty  and  the 
,  peratiiin  is  completed. 

Small  jiarticles  of  stone  may  be  caught  iu  folds  and 
pockets  of  the  bladder,  and  so  may  escape  a  thorough 
pumping.  It  is  therefore  wise  before  the  patient  passes 
from  under  observation  to  give  another  washing  with  the 
evacuator.  This  is  of  especial  importance  when  an  en- 
larged jirostate  or  other  obstruction  to  the  flow  of  urine 
e.xists,  as  under  these  circimistauces  a  fragment  of  stone 
if  retained  has  little  chance  of  being  expelled  by  the 
natural  ellorts.  and  may  serve  as  a  nucleus  for  another 
calculus. 

Strict  aseptic  precautions  should  be  observed  through- 
out the  operation.  The  instruments  should  be  thor- 
oughly cleansed  with  a  five-per-cent.  solution  of  carbolic 
acid.  "  The  vaseline  used  for  lubrication  should  be  jjer- 
fectly  fresh,  and  may  even  contain  a  small  quantity  of 
eucalyptus  oil  as  an  additional  precaution.  The  lluid 
used  for  the  evacuator  should  have  borax  or  boracic  acid 
added  to  it,  to  sterilize  it  and  to  exert  a  soothing  eflect 
upon  the  bladder. 

Size  of  iNsxurMENTs. — A  few  words  upon  this  subject 
may  not  be  out  of  place,  as  much  of  the  earliest  and  most 
persistent  criticism  of  the  ojieraticm  was  directed  against 
the  use  of  large  instruments. 

The  advantage  of  using  as  large  an  evacuating  tube  as 
the  uiethra  will  readily  admit  is  so  evident  as  to  need  no 
argument. 

Otis'  measurements  have  shown  that  the  average  adult 
urethra  has  a  calibre  about  32  mm.  in  circumference, 
which  corresponds  with  No.  32  of  tlie  French  catheter 
scale.  A  tube  one  or  two  sizes  smaller  than  a  given  ure- 
thra will  usually  pass  with  ease,  and  will  give  rise  to  no 
undue  irritation. 

The  size  of  the  lithotrite  selected  will  depend  largely 
upon  the  size  and  hardness  of  the  stone.  As  the  largest 
Bigelow  liihotrite  is  No.  'M  iu  the  French  scale,  the  oper- 
ator will  rarely  be  limited  in  his  choice  of  instruments  by 
the  calibre  of  the  urethra,  except  when  this  is  unusually 
small. 

A  soft,  small  stone  can  be  readily  comminuted  with  a 
small  lithotrite,  and  if  the  urethra  is  narrow  it  is.  of 
coiu'se,  an  object  not  to  ]>ass  larger  instruments  through 
it  than  are  necessary.  But  if  a  large  oxalate-of-lime  or 
uric  acid  calculus  be  found,  its  thorough  reduction  is 
greatly  facilitated  by  the  use  of  instruments  strong 
enough  easily  to  overcome  the  increased  resistance. 

Under  these  circumstances  a  large  instrument  works 
faster,  more  thoroughly,  does  not  have  to  be  introduced 
so  often,  and  saves  the  strength  of  the  surgeon. 

This  last  point  is  of  great  im]iortance,  as  tlie  delicacy 
of  hand  so  necessary  in  manipulations  through  the  ure- 
thra is  with  diftictdty  maintained  through  a  long  oper- 
ation, and  yet  it  is  even  more  necessary  toward  the  close 
than  it  was  in  the  beginning.  Arthur  T.  Cahot. 

'  Am.  Jour.  Med.  Sciences,  January,  1878. 


LITHOTOMY— (>.'i*07cjH/a,  from  ISor,  a  stone,  and 
Tefjniv.  to  (ut)  a  cutting  operation  for  the  reiuoval  of  a 
stone.  This  term  is  by  usage  api^lied  merely  to  the  re- 
moval of  a  stone  from  the  bladder.  When  otherwise 
used,  the  different  application  is  designated  by  a  prefix 
{e.r/..  nephrolithotomy). 

Lithotomy  is  one  of  the  oldest  operations  in  surgery, 
and  was  formerly  the  only  surgical  procedure  to  be 
resorted  to  in  cases  of  stone. 

Early  in  the  last  century  (1834)  the  crushing  oper- 
ation (lithotrity)  was  brought  into  recognized  use  by 
Civiale,  and  was  widely  adopte<l  in  the  treatment  of 
cases  in  which  the  stone  was  so  small  or  so  soft  as  to  be 
easily  pulverized. 

In  1878,  Bigelow  introduced  the  operation  of  litho- 
lapaxy,  and  showed  its  applicability  to  stones  of  con- 
siderable size  and  hardness.  So  efficient  has  this  opera- 
tion proved  itself  that  it  leaves  but  a  comparatively 
small  number  of  cases  to  be  treated  by  lithotomy. 

For  a  brief  discussion  of  the  principles  whicli  should 
guide  one  to  a  decision  between  the  crushing  and  the  cut- 
ting operations  in  a  given  case,  see  under  Bladder,  page 
799,  of  volume  i.  of  this  H.\ndbooiv. 

Supn.\PtBir  LiTiioTo.Mv. — In  the  first  half  of  the 
last  century  the  infrapuljic  routes  for  reaching  the  blad- 
der were  the  only  ones  in  general  use.  The  great  fear 
of  the  peritoneum  aud  the  high  mortality  resulting  from 
urinary  infiltration  in  the  tissues  of  low  vitality  in  front 
of  the  bladder  led  surgeons  to  regard  the  suprapubic 
route  as  too  dangerous  for  use  except  under  very  ex- 
ceptional circumstances.  With  the  advent  of  the  "mod- 
ern methods  of  aseptic  and  antiseptic  .surger}'  the  dangers 
largely  disapjiearcd  and  the  great  advanfagesof  reaching 
the  bladder  by  this  method  have  brought  it  again  into 
prominence.  At  the  present  time,  it  has  practically  dis- 
placed all  other  methods  of  lithotomy,  and  the  perineal 
operations  are  used  onl}-  when  some  indication  other 
than  the  removal  of  stone  exists. 

The  suprajnibic  route  enables  the  operator  to  do  his 
woi'k  under  the  guidance  of  the  eye  aud  makes  it  possi- 
ble thoroughly  to  examine  the  bladder  and  to  discover 
and  treat  other  complicating  conditions. 

As  litholapaxy  siicce.ssfully  disposes  of  stones  of  large 
size,  it  is  now  necessary  to  i-esort  to  a  cutting  operation 
only  when  a  very  large  calculus  is  so  tightly  grasped  in  a 
contracted  bladder  that  the  lithotrite  cannot  be  manipu- 
lated about  it,  or  when  other  exceptional  conditions  exist 
which  interfere  with  the  crushing  of  the  stones  or  which 
make  a  thorough  inspectiim  of  the  bladiler  necessary. 

Thus,  for  the  conditions  under  which  litholapaxy  is  not 
the  best  procedure,  the  suprapubic  ojieration  fulfils  the 
indications  better  than  an_y  of  the  perineal  incisions. 

Ujieration. — The  relation  of  the  peritoneum  to  the  an- 
terior wall  of  the  bladder  is  the  important  anatomical 
consideration  in  this  operation.  With  the  bladder  in  a 
collapsed  condition,  the  lower  fold  of  the  peritoneum  lies 
at  or  near  the  upjier  border  of  the  symph_ysis  pubis.  As 
di.stentiou  of  the  blad<ler  takes  place,  this  fold  rises  until, 
when  the  bladder  contains  fifteen  or  twenty  ovmces,  a 
distance  of  three  or  four  inches  separates  it  from  the 
pubis.  This  leaves  an  unobstructed  space  through 
which  the  bladder  may  be  entered  withcnit  danger  of 
opening  the  peritoneiaii.  The  production  of  such  ex- 
treme distention  as  this  is,  however,  unwise;  but,  as  will 
be  shown,  the  peritoneum  can  be  easily  avoided  in  other 
ways.  Jloreover,  if  the  peritoneal  cavity  is  opened  by 
accident  during  the  preliminary  steps  of  the  oi.ieratiou, 
it  can  readily  be  closed  by  suture  and  there  is  little  or  no 
danger  of  infection  entering  the  abdomen.  It  is,  never- 
theless, wise  to  take  precautions  to  avoid  opening  the 
]3eritoneura  and  to  make  the  closure  tight  should  this 
accident  occur. 

Preparation  for  any  cutting  operation  for  the  removal 
of  stone  should  include  an  attem])t  to  render  the  urine  as 
aseptic  as  jiossible  and,  by  the  use  of  water  and  if  neces- 
sary diuretics,  to  bring  the  urine  up  to  a  satisfactory 
i|nantity.  The  administration  of  urotropin  in  doses  of 
five  to  seven  grains  three  times  a  day  will  tend  to  inhibit 
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llie  growth  of  Ijactevia  in  the  uvine,  and  by  thus  render- 
ing tiie  urine  less  infectious  will  promote  rapid  healing 
of  the  wound.  In  a  certain  pi'oportion  of  cases  urotropin 
will  prove  an  irritant  to  an  ulcerated  bladder.  When 
this  is  the  case,  l.ioric  acid,  beuzoate  of  soda,  or  sandal 
oil  ma}-  be  substituted  for  it.  TJie  lower  bowel  should 
be  emptied  on  tlie  day  before  tlie  operation  by  the  use  of 
catliartics  and  enemata. 

Tlie  first  step  in  tlie  operation  is  the  careful  irrigation 
of  the  bladder  with  some  aseptic  or  niildlj-  antiseptic 
fluid,  and  for  this  purpose  a  four-per-cent.  solution  of 
boric  acid  is  perliaps  to  be  preferred,  but  sterile  water 
or  sterile  salt  solution  will  be  satisfactory  if  other  solu- 
tions be  not  at  hand.  Irrigation  should  be  continued 
until  the  wash  water  returns  clear,  when  a  moderate 
amount  of  fluid  should  be  left  in  the  bladder  for  tlie 
purpose  of  distending  it  and  raising  the  anterior  fold  of 
the  peritoneum.  The  amount  of  fluid  to  be  left  in  tlie 
bladder  will  depend  largely  upon  the  condition  of  that 
viscus.  In  the  jiresence  of  chronic  ulcerative  processes. 
and  especially  in  old  men,  the  danger  of  rupture  of  the 
bladder  is  not  unimportant  and  care  should  be  used  to 
avoid  dangerous  distention.'  In  a  state  of  partial  anfes- 
thesia  spasm  of  the  bladder  may  greatly  increase  the 
danger  of  rupture.  The  quantity  of  fluid  usually  well 
borne  varies  from  seven  to  ten  ounces  and  this  amount 
should  rarely  be  exceeded.  The  operation  can  be  done 
with  ease  and  safet.y  without  elevating  the  peritoneal 
ftiid  at  all,  for  the  peritoneum  can  be  readih'  identified 
during  the  dissection  and  pushed  back  with  the  finger. 
Rectal  distention  with  the  Peterson  bag  is  now  rarely 
resorted  to.  It  is  true  that  it  increases  the  separation  of 
the  jieiitoueum  from  the  pubis,  but  this  object  is  also 
obtained  by  the  Trendelenburg  position  witliout  the  in- 
creased danger  of  rupture  of  the  bladder  whicli  accom- 
panies the  use  of  the  rectal  colypeur^nler.  The  rectum 
itself  has  also  been  occasionally  ruptured  by  too  vigorous 
distention  with  the  Peterson  bag.  Witli  the  patient,  then, 
in  the  Trendelenburg  position,  the  incision  is  made  in  the 
middle  line  above  the  pubis  of  a  length  varying  from 
three  to  five  inches  according  to  the  thickness  of  tlie  ab- 
dominal wall.  The  lower  end  should  come  well  down 
over  the  upper  border  of  the  symphysis.  The  fascia 
covering  the  recti  muscles  sliould  be  freely  divided  in  the 
middle  Hue  and  the  muscles  sliould  be  separated  with 
some  blunt  instrument  just  above  the  pubis.  The  inter- 
lacing fibres  of  the  pyramiilales  will  be  encountered  and 
as  they  occasionally  cross  the  middle  line  some  of  the 
fibres  may  have  to  be  divided.  The  dissection  is  thus 
brouglit  down  to  the  deep  fascia,  which  should  be  cau- 
tiously divided,  exposing  the  properitoneal  fat  and  the 
peritoneum  itself.  It  is  to  be  rememberetl  that  between 
the  anterior  peritoneal  fold  above  leferred  to  and  the; 
upper  border  of  the  pubic  bone  is  a  fibrous  layer  called 
the  fascia  propria  of  Velpeau,  and  it  is  wise,  therefore, 
in  all  cases  to  make  a  transverse  incision  along  the  upper 
edge  of  the  pubic  bone  wliich  will  divide  this  fascia  and 
alloAv  the  peritoneum  to  he  pushed  back  with  ease  to  the 
upper  angle  of  the  wound  where  these  tissues  ma\'  be 
held  by  a  retractor.  The  bladder  wall  is  thus  exposed 
over  a  consideralile  area. 

In  cases  in  which  the  operation  must  be  done  on  an 
empt}-  bladder,  as  where  urethral  or  perineal  iistuhe 
exist,  it  is  well  to  pass  a  sound  into  the  bladder  so  as  to 
raise  the  wall  on  the  point  of  the  instrument  and  bring  it 
reailily  into  the  wound.  A  guide  suture  may  be  placecton 
either  side  of  the  point  where  the  bladder  wall  is  to  be 
o]iened  to  serve  as  a  retractor  and  guide  to  the  edges  of 
the  bladder  wound  in  the  later  stages  of  the  operation.  As 
the  bladder  is  opened  the  forefinger  of  the  left  hand  is  in- 
troduced through  the  aperture  and  the  bladder  thus  ex- 
plored and  the  size,  position,  and  number  of  stones  are  as- 
certained. Stones  of  good  size  are  most  readily  removed 
with  the  ordinary  stone  forceps.  Small  stones,  especially 
when  multiple,  require  a  lithotoni}'  scooji  aided  by  irriga- 
tion for  their  removal. 

The  opening  in  the  bladder  wall  should  be  made  of  a 
size  sufficiently  large  to  allow  of  the  easy  extraction  of 


the  stone.  The  ]ieritoneum  is  easily  stripped  back  oil 
the  apex  of  the  lihulder  when  it  is  necessary  to  enlarge  the 
incision  in  that  direction.  A  clean-cut  wound  of  large 
size  may  be  sutured  and  will  heal  readily,  whereas  a 
smaller  wound,  the  edges  of  which  have  lieen  bruised  liv 
the  extraction  of  a  stone  too  large  to  pass  readily,  will 
often  give  much  trouble  by  slougiiing. 

It  is  occasionally  found  better  to  break  up  a  very  large 
stone  before  extraction. 

AVlien  the  bladder  is  sacculated  the  possibility  of  there 
being  a  stone  hidden  in  some  of  the  pockets  should  imt 
be  forgotten.  Occasionally  such  a  pocket  is  found  with 
a  stone  in  it  which  is  larger  than  the  orifice.  In  such  a 
case  every  effort  to  enlarge  the  orifice  by  gradual  dilata- 
tion should  be  made  before  the  knife  is  used,  on  accoui;t 
of  the  fear  of  urinaiy  infiltration  if  the  bladder  w  all  is  cut. 

Xo  operation  for  stone  should  be  considered  finished 
until  the  bladder  has  been  carefully  examined  to  see  if 
anv  other  pathological  process  exists.  It  has  happened 
to  the  author  to  find  a  little  myomatous  tumor  of  the 
bladder  wall  whicli,  being  slightly  ulcerated,  had  been 
acting  as  the  forming  jolace  for  a  succession  of  recurring 
stones.  This  tendency  to  tlie  recurrence  of  stone  eutireb, 
disappeared  after  the  removal  of  the  tumor. 

When  the  operation  is  finished,  the  question  of  the 
closure  of  the  bladder  wound  is  a  matter  of  considerable 
importance.  The  ideal  procedure  is  to  close  the  bladder 
wound  tightly  and  the  abdominal  wall  over  it  and  to 
rely  on  the  constant  drainage  of  an  in -lying  catheter  to 
prevent  an  accumulation  of  urine  sufficient  to  force  its 
wa.v  through  the  stitches.  This  technique  is  applicable 
to  but  a  comparatively  small  number  of  cases — viz.,  in 
which  the  bladder  is  in  good  condition, — and  is  more 
likely  to  be  successful  in  comparatively  j'oung  patients. 
A  safer  procedure  is  to  clo.se  the  bladder  wall  tightly  and 
leave  the  abdominal  wound  partially  open,  thus  forestall- 
ing the  possible  occurrence  of  infiltration  between  the 
bladder  and  the  abdominal  wall.  Wliere  doulrt  exists  as- 
to  the  wisdom  of  completely  closing  the  bladder,  drainage- 
should  alwaj-s  be  instituted,  as  the  complications  resulting 
from  failure  to  drain  are  far  more  serious  than  the  incon- 
venience which  may  be  caused  by  establishing  a  supra- 
pubic drainage.  One  or  two  drainage  tubes  should  be- 
introdiiced  down  to  the  base  of  the  bladder  and  the  blad- 
der wall  then  closed  tightly  around  them.  If,  in  this- 
closure  of  the  bladder  wound,  the  sutures  are  placed  at  a 
little  distance  from  the  edge  of  the  wound  so  as  to  roll  in 
the  edges,  it  will  be  found  that  these  inverted  edges  will 
act  as  a  valve  when  the  drainage  is  removed  and  that 
more  rapid  closure  of  the  sinus  is  thus  insured.  Stitches 
placed  in  the  bladder  wall  should  not  perforate  the  mu- 
cous membrane,  as  they  act  as  nuclei  for  future  stone  for- 
mation. When  suprapubic  drainage  alone  is  relied 
upon,  two  tubes  should  be  used  in  order  to  provide  for 
through-and-through  irrigation.  If,  however,  the  blad- 
der is  tolerably  free  from  blood  and  mucus,  a  single  tube 
combined  with  an  in-lying  catheter  accomplishes  the 
same  object  extremely  well. 

The  incision  in  the  abdominal  wall  should  be  closed  as- 
in  other  surgical  operations,  either  in  layers  or  with 
tlirough-and-tlirough  sutures,  according  to  the  prefer- 
ence of  the  operator. 

Some  authors  Uu'  much  stress  upon  the  firm  attach- 
ment of  the  0]iening  in  the  bladder  to  the  layers  of  the 
abdominal  wall,  and  tliej'  believe  that  witli  this  precau- 
tifin  infecticm  of  the  tattv  tissue  in  tlie  space  of  Retzius 
is  less  likely  to  occur.  This  firm  attachment  of  the  blad- 
der wall  to  the  abdominal  jiarietes  tends  to  limit  the  dis- 
tention and  subsequent  mobility  of  the  bladder,  and  we 
are  inclined  to  think  that  the  placing  of  a  small  amount 
of  gauze  between  the  bladder  wound  and  the  properi- 
toneal fat  layer  will  be  a  sufficient  safeguard  against  in- 
fection. It  is  very  rarely  necessary  to  leave  gauze  drain- 
age in  the  bladder  after  uncomplicated  suprapubic 
lithotomy,  the  only  indication  for  such  drainage  being 
the  presence  of  considerable  hemorrhage,  which  ought 
not  to  occur  excejit  in  veiy  rare  instances. 

Aftei-- Treatment. — The  tubes  which  provide  for  drain- 
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aire  of  the  bladder  should  l)e  coiiuwted  willi  tubing  loug 
i-uoiigh  to  conduct  the  urine  over  the  side  of  the  bed  into 
some  receptacle.  If  snug  closure  of  the  bladder  wall 
about  the  tube  lias  been  accomplished,  there  will  be  but 
little  leakage  and  the  dressing  remains  comparatively  dry. 
The  latter  should  be  large  and  absorbent  to  hold  wliiit 
urine  does  escape  and  should  be  changed  as  often  as  nec- 
essary to  keep  the  patient  dry. 

Irrigation  of  the  bladder  is  usually  a  necessary  part  of 
the  after-treatment.  In  cases  in  which  there  is  but  little 
cystitis,  a  daily  flushing  of  the  tubes  is  usually  sufficient, 
to  kee])  them  free  from  clots  of  mucus.  Where  there  is 
au.v  tendency  to  hemorrhage,  or  when  much  C3-stitis  ex- 
ists, more  frequent  washings  are  necessary  to  remove  the 
clots  which  tend  to  clog  the  tubes. 

The  advantages  of  through-and-through  drainage, 
either  through  tw-o  tubes  or  through  a  catheter  and  tube, 
are  obvious. 

When  the  urine  has  become  clear  and  the  prevesical 
wound  has  begun  to  granulate,  the  time  has  come  for  re- 
moval of  the  tubes. 

When  two  suprapubic  tubes  are  in  use,  one  should  be 
removed  first  and  a  catheter  may  then  be  placed  in  the 
■urethra.  If  now  all  goes  w-ell,  the  other  tube  may  be 
removed  a  few  days  later,  and,  with  the  urine  draining 
away  through  the  in-lying  catheter,  the  suprapubic 
wound  will  soon  close. 

If  the  bladder  wound  has  been  sutured  in  the  manner 
earlier  described,  so  as  to  roll  the  edges  inward,  the  re- 
moval of  the  tubes  will  be  quickly  followed  by  closure 
of  the  sinus.  Where  a  large  opening  in  the  bladder  has 
been  made  and  onlj-  partially  sutured,  or  wliere  slough- 
ing has  taken  place  around  the  edges  of  the  bladder 
wound,  the  closure  of  the  opening  may  be  a  very  tedious 
matter.  Com]3lete  closure  maybe  expected,  unless  there 
be  obstruction  to  the  outflow  of  urine  through  the 
natural  ])assages.  In  the  presence  of  urethral  obstruc- 
tion from  priistatic  enlargement  or  other  cause,  great 
persistence  of  the  abdominal  sinus  is  to  be  expected,  and, 
unless  measures  are  taken  to  remove  the  cause  of  obstruc- 
liim,  it  may  be  impossible  completely  and  permanent!)'  to 
close  the  opening. 

Complications. — The  most  serious  complication  in  this 
operation  is  infection  and  intiltration  of  urine  into  the 
cellular  tissues  of  the  prevesical  space.  With  careful 
technique,  this  accident  should  occur  rarely  and  then 
only  in  deliilitated  patients.  Its  prevention  will  depend 
upon  the  avoidance  of  tearing,  crushing,  or  otherwise 
mutilating  these  tissues  of  low  vitality,  and  the  more 
quickly,  carefully,  and  smoothly  the  operation  can  be 
done  the  greater  will  be  the  proljability  of  escaping  this 
serious  complication.  It  is  also  wise  when  dealing  with 
a  foul  urine  from  a  chronic  cystiti-s  to  wall  off  the  pre- 
vesical space  with  gauze  during  the  operation  and  to 
guard  against  a  later  infection  by  ])acking  around  the 
tubes  with  gauze  at  the  end  of  the  operation.  If  infec- 
tion and  intiltration  of  urine  occtir.  free  drainage  of  any 
collections  of  pus  is  of  the  first  importance. 

Another  occasional  and  at  times  serious  complication 
is  excessive  sloughing  in  the  region  of  the  wound.  This 
is  most  commonly  seen  in  patients  of  much  lowered  vital- 
ity, and  at  times  the  slow  extension  of  this  iirocess  may 
assume  alarming  proportions.  Its  treatment  will  consist 
in  su])purting  the  patient's  general  strength,  insuring 
adequate  drainage  of  the  bladder,  and  avoiding  any  infec- 
tion of  fresh  areas  by  attempts  to  remove  the  sloughing 
tissues  before  the_y  are  properly  separated.  The  dressing 
should  be  conducted  with  great  care  and  delicacy,  and  too 
great  zeal  should  not  be  shown  in  removing  the  partiallj' 
necrotic  tissues.  Hemon-hage  will  occasionally  occur  in 
ca.ses  in  which  there  has  been  marked  ulceration  of  the 
bladder  wall.  When  moderate  in  amount  and  especially 
when  coming  from  the  prostate  or  prostatic  urethra,  it 
may  be  satisfactorily  dealt  with  by  the  administration  of 
ergot  and  frequent'  irrigation  of  the  bladder.  When  it 
assumes  more  alarming  projiortions,  it  may  be  necessary 
to  pack  or  tampon  the  bladder  after  the  manner  of  con- 
trolling hemon-hage  in  suprapubic  prostatectomy.     This 


will,  however,  be  very  rarely  neeessarj^  in  supraiiubic 
operations  undertaken  solely  i'or  the  removal  of  stone. 

Prar/nmis. — The  prognosis  of  suprapubic  lithotomy 
will  depend  entirely  upon  the  condition  of  the  patient. 
In  uncomplicated  cases,  with  jiatieuts  in  good  condilion. 
the  mortality  shoulil  !)(■  entirely  trivial,  but  in  old  di-bili- 
tated  suljjects,  with  disabled  kidneys,  the  mortality  is 
likely  to  be  con.siderable.  Frisch  reports  400  cases 
with  a  mortality  of  13.7  per  cent.,  while  Guyon's 
mortality  during  the  last  ten  yearshas  been  38  per  cent. 
This  moitality  should  be  comi^ared  with  Frisch's  death 
rate  with  litholapaxy  during  the  same  jieriod,  which  was 
2.6  per  cent.  These  figures  cannot  be  taken  at  their  full 
value  in  a  comparison  of  the  two  methods;  for  the  more 
complicated  cases  are  the  ones  selected  for  litliotomy, 
while  the  simpler  cases  are  treated  bj-  litholapa.xy. 

In  spite  of  this,  however,  Friselrs  percentages  compare 
very  closely  with  those  obtained  by  a  study  of  large  col- 
lections of  cases  in  which  the  operation  selected  is  [prac- 
tised in  practically  all  the  cases  of  stone  coming  to  the 
reporting  surgeon. 

The  tendency  to  recurrence  of  stone  is  not  essentially 
difl'erent  whether  lithotomy  or  litholapaxy  be  done. 

Lithotomy  may,  therefore,  be  wisely  I'eserved  for  those 
cases  to  which  litholapaxy  is  not  applicable  or  in  which 
the  importance  of  inspection  of  the  bladder  outweighs 
the  additional  danger. 

lNFR^\j>inic  Lithotomy. — The  bladder  may  be  opened 
below  the  pubis  by  the  nse  of  either  the  so-called  lateral 
or  the  median  perineal  route.  Neither  of  these  operations 
is  to-day  held  fin  a  par  with  the  suprapubic  niethoil  and 
only  a  very  brief  description  of  them  will  be  given. 

L.\tekaL  Lithotomy. — In  this  operation,  after  mode- 
rate distention  of  the  bladder,  the  patient  is  placed  in  the 
so-called  lithotomy  ]50sition  and  a  grooved  stall  intro- 
duced into  the  urethra.  This  staff  should  be  made  to 
touch  the  stone  if  possible  in  order  that  the  operator  may 
be  sure  of  its  presence.  The  staff  is  then  entrusted  to  the 
care  of  an  assistant,  who  holds  it  vertically,  so  that  its 
point  is  just  within  the  bladder,  and  keeps  it  strictly  in 
the  middle  line.  The  scrotum  is  held  up  out  of  the  way 
and  the  knife  is  entered  in  the  middle  line  at  a  point  an 
inch  to  an  inch  and  a  half  in  front  of  the  anus,  and  then 
an  incision  is  made  downward  and  outward  two  and  one- 
half  to  three  inches  over  the  ischiatic  fossa.  The  incision 
is  carried  down  rapidly  through  the  loose  fat  and  under- 
lying tissues  until  the  membranous  urethra  is  reached. 
The  staff  is  felt,  the  knife  is  introduced  into  the  groove, 
and  both  staff'  and  knife  are  then  pushed  forward  into 
the  bladder.  The  knife  having  entered  the  bladder 
the  handle  is  depressed,  carried  to  the  operator's  right, 
and  the  blade  in  the  bladder  makes  the  incision  of  the 
desired  length  in  the  left  lateral  lol.ie  of  the  prostate. 
The  knife  is  withdrawn,  the  left  forefinger  introduced 
along  the  staff  int(j  the  bladder,  the  stall'  is  withdrawn 
and  stone  forceps  are  substituted.  Stones  of  large  size 
may  have  to  be  broken  up  before  they  can  be  extracted, 
and  care  must  be  used  not  to  leave  fragments  in  the  blad- 
der at  the  end  of  the  operation. 

This  operation  is  superior  to  the  median  perineal  oper- 
ation next  to  be  described  in  that  it  gives  more  room  for 
the  extraction  of  stones. 

Median  Pebtneai.  Lithotomy. — An  incision  is  made 
on  the  raphe,  the  urethra  is  opened  as  in  all  perineal 
operations  in  the  membranous  portion,  and  the  incision 
in  the  prostate  is  made  downward  in  the  middle  line. 

The  space  aftordetl  by  this  incision  is  so  limited  that 
only  small  stones  can  be  removed  through  it. 

The  operation  is  applicalile  especially  to  cases  in  which 
the  stones  are  impacted  in  the  urethral  orifice  so  that  they 
are  partly  in  the  bladder  and  partly  in  the  prostatic  ure- 
thra. It  may  also  be  used  for  the  removal  of  small  for- 
eign bodies  from  the  bladder. 

In  case  a  stone  is  found  too  large  for  safe  removal 
through  the  median  incision,  perineal  litholapaxy  may  be 
practised.  The  short  route  to  the  bladder  makes  this  an 
easy  and  efficient  operation.  Artliur  T.  Cabot. 

Ilufjh  Cabot. 
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LITTON  SELTZER  SP  R  I  N  GS.— Sonoma 
Couuty,  t^aliforuiii. 

Post-Office. — Healdsburg.  Hotel  and  cot- 
tages. 

These  excellent  seltzer  and  soda  sjiriugs  are  lo- 
cated about  four  miles  noi-tli  of  Healdsburg,  on 
the  line  of  the  San  Francisco  anil  Northern  Pacific 
Railroad.  Tlie  springs  and  adjoining  property— 
about  1,000  acres— have  been  incorporated,  and 
extensive  buildings,  in  the  way  of  hotels,  cottages, 
bath-houses,  etc.,  are  contemplated.  Some  of  the 
waters  are  used  conunereially.  The  water  is 
slightly  acid  when  first  drawn,  but  by  exposure 
it  loses  its  carbonic  anhydride  and  becomes  alka- 
line. The  following  analysis  was  made  some  years 
ago  by  Dr.  Wiuslow  Anderson : 

One  United  States  Gallon  Co.ntaixs: 
Solids.  Grains. 

Sodium  chloride 79.34 

Sodi\im  I'ii'iirhonnte 6.26 

Sodiiim  caTii.iTiatc 73.73 

Pot;issiuiii  rarlntiiale 3.60 

Mai:nf^iuiii  liii-ajlionate -^^-^ 

Ma^'iit'siuiii  sul|iliate 6.7.5 

Caliiiiiii  liir.irli.inate U.0.5 

Cak-iuui  sulpliate 5.63 

Ferrous  carbonate 3.14 

Alumina 6.81 

Borates 4.43 

Litliia Trace. 

Ammonia .33 

Silica 8.09 

Organic  matter Trace. 

Total  solids 223.46 

Free  carbonic-acid  gas 37.5.60 

Temperature,  62°  F. 

A  previous  analysis  by  Professor  Hanks  showed  228.69 
grains  in  solids  and  383.75  grains  in  carbonic  anhydride 
to  the  United  States  gallon.  The  temperature  of  the 
water  is  62°  F.  It  is  much  used  as  an  antacid  in  dj'spep- 
sia,  and  in  uric-acid  states.  The  water  has  aperient  and 
diuretic  properties.  James  K.  Crook. 

LIVER,  ANATOMY  OF  THE.— The  liver  is  the  most 
bulky  of  the  abdominal  viscei'a  and  the  largest  gland  in 
the  body.  Its  size  and  its  connection  with  the  jiortal 
system  render  it  at  once  remarkable.     In  the  abdfiniinal 
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Fig.  3210.— Interior  Surface  of  the  Liver.     (Sappey.) 

cavity  it  occupies  the  greater  portion  of  the  right  hypo- 
chondriac, a  large  portion  of  tlie  epigastric,  and  a  small 
part  of  the  left  hypocliondriac  regions.  Although  tlie 
shape  of  the  liver  is  somewhat  variable  because  of  press- 


-Section  of  Liver.    X  80.    IM'ortul  vein  ; 
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urc  of  neighboring  organs,  still  it  has  in  general  a  wedge- 
like form  with  the  base  to  the  right. 

Because  of  the  irregularity  of  the  liver's  contour  some 
difference  has  existed  in  the  descriptions  of  the  surfaces. 
We  ma^',  however,  regard  it  as  possessing  five:  anterior, 
posterior,  superior,  inferior,  and  right  surfaces. 

The  anterior  surface,  the  largest  of  all  the  surfaces,  is 
smooth  and  triangular  andcompo.sed  of  the  right  and  left 
lobes;  tlie  line  of  demarcation  between  these  lobes  being 
formed  liy  th<'  umbilical  notch  and  the  attachment  of  the 
falciform  ligament. 

The  ]X)sterior  surface  is  also  roughly  triangular 
in  .shape  and  very  uneven,  being  rounded  and' 
broad  behind  the  right  lobe  but  narrow  on  the 
left.  It  is  composed  of  a  portion  of  the  left 
lobe,  the  Spigelian  lobe,  and  caudate  lobe,  and 
a  small  strip  of  the  right  lobe. 

The  superior  surface  is  convex  and  includes 
the  upper  surface  of  the  right  and  left  lobes. 

The  inferior  surface  is  uneven  and  concave 
and  embraces  the  lower  surface  of  the  left  and 
right  lobes  and  that  portion  lying  between  the 
umbilical  fissure  and  the  gall  bladder,  known  as 
the  quadrate  lobe. 

The  right  surface  is  convex  from  before  back- 
ward ami  often  convex  from  above  downward. 
It  is  made  up  entirely  of  the  right  lobe. 

The  fissures  may  be  divided  lluis: — The  trans- 
verse or  portal,  which  is  the  hilus  through  which 
the  great  vessels  and  nerves  enter  and  the  hepatic 
duet   passes   out,   and   which   lies   between  the 
quadrate  lobe  in  front  and  the  Spigelian  and  cau- 
rlate  lobes  behind.     The  longitudinal  fissure  lies 
between  the  right  and  left  lobes.     This  is  subdi- 
vided anteriorly  into  the  umbilical  fissure  lying 
between  the  quadrate  and  left  lobes  of  tlie  liver, 
and   posteriorly  into   the   fissure   of  the   ductus  re?>o»us, 
which  lies  between  the  lobe  of  Spigelius  and  the  left  lobe. 
The  fissure  of  the  vena  cava  lies  between  the  Spigelian 
lobe  and  the  right  lobe.     In  this  fissure  lies  the  vena  cava, 
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and  it  is  often  converted  into  a  eanal  by  liver  substance 
bridging  over  around  the  vena  cava. 

With  one  cxcoptiou  the  ligaments  are  peritoneal  folds. 
The  coronary  ligament  connects  the  posterior  surface  of 
the  liver  to  the  diaphragm,  Tlic  suspensory  or  falciform 
ligament  is  a  part  of  the  old  anterior  mesentery  of  the 
stomach  and  duodenum.  It  is  a  thin  membi'ane 
•which  passes  between  the  anterior  abdominal  wall, 
and  diaplu-agm  and  the  upper  sur.face  of  the  liver. 
It  contains,  lietween  its  two  layeis,  the  obliter- 
ated umliilical  vein,  the  round  ligament.  Others 
are  the  gastro-hepatic,  the  hepato-duodenal,  he- 
pato-colic,  hepatorenal,  cystico-duodcnal.  and 
right  and  left  lateral  ligameijts;  the  names  iiuli- 
cating  in  each  ca.se  their  situation. 

The  blood  suppl_v  of  the  liver  is  derived  from 
tvo  vessels,  the  hepatic  artery  and  the  portal  vein. 
These  blood-vessels  together  with  the  bile  duct  as- 
cend to  the  liver  iu  the  gastro-hepatic  omentum 
and  enter  tluxnigh  the  transverse  fissure;  after 
this  all  three  divide  into  right  and  left  branches 
for  the  respective  main  lobes  of  the  organ.  The 
liver  is  peculiar  in  its  blood  supply  in  that  the 
main  source  is  that  of  the  portal  vein  which  re- 
ceives blood  from  the  digestive  tract,  pancreas, 
and  spleen. 

The  hepatic  artery  and  portal  vein,  in  company 
■with  the  bile  duct,  penetrate  throughout  the  liver 
and  are  surrovuidetl  for  some  distance  by  an  are- 
olar investment,  the  so-called  capsule  of  Glisson. 

The  hepatic  veins  which  convey  the  blood  away 
from  the  liver  pursue  through  the  substance  an  entirely 
different  cour.se  from  the  other  vessels  and  pass  out  at  its 
posterior  surface,  where  they  empty  by  two  or  three 
main  branches  and  several  smaller  ones  into  the  inferior 
vena  cava. 

The  l^'mph  vessels  of  the  liver  are  divided  into  a  su- 
pertieial  and  a  deep  system.  These  will  be  described  in 
detail  subsequently. 

The  pueumogastric  nerves,  especially  the  left,  and 
branches  from  the  coeliac  ple.xus,  constitute  the  nerve 
supply  of  the  organ.  These  enter  the  liver  along  with 
the  great  vessels  and  may  be  traced  throughout  the  pov- 
tal  canals. 

The  excretorj-  system  of  the  organ  is  made  up  of  the 
hepatic  duets  wdiich  extend  throughout  the  portal  canals 
and  which  gradually  converge  toward  the  hilus  to  form 
one  duct,  the  liepatic  duct.    The  heiiatic  duct  descends  in 


The  gall  bladder  is  a  pear-shaped  sac  measuring  from 
7  to  8  era.  long  and  from  3..5  to  8  cm.  broad  at  the  fun- 
dus. It  is  fastened  to  the  liver  by  connective  I  issue, 
blood-vessels,  and  in  part  by  peritoneum.  Tiie  fundus 
extends  beyond  the  anterior  margin  of  tlie  liver  in  the 
region  of  the  incisura  vesicalis,  while  the  neck  of  the 


FIG.  3312.— Showing  the  Origin  of  the  Hepatic  Veins.    (Sappey.) 


the  gastro-hepatic  omentum  for  a  varialile  distance, 
usually  from  3  to  4  cm.,  and  there  meets  with  the  cystic 
duct  descending  from  the  gall  bladder,  and  the  two 
ducts  uniting  at  an  acute  angle  form  the  common  bile 
duct. 


Fig.  3213.— The  Vascular  Arrangement  ot  the  Liver  Lobule.    5,  Interlobular 
blood-vessels :  2.  intralobular  or  central  veins.     (Sappey.) 


bladder  usually  extends  in  the  posterior  and  upper  part 
of  the  vesical  fossa  close  to  the  transverse  fissure.  It  is 
continued  in  a  spiral  curve  into  the  cystic  duct.  The 
curved  groove  on  the  surface  corresponds  to  a  more  or 
less  pronounced  spiral  fold  which  traverses  the  interior 
of  the  duct  and  is  known  as  the  Heisterian  valve. 

The  common  bile  duct  residts  from  the  union  of  the 
hepatic  and  cvstic  ducts,  and  it  is  through  this  channel 
that  bile  is  conducted  to  the  duodenum.  The  duct  is  from 
4..5  to  .5  cm.  long  and  about  0.2.5  cm.  iu  diameter  and  lies 
in  the  gastro-hepatic  omentum  to  the  right  of  the  hepatic 
artery. 

The  liver  surface  is  covered  in  part  b.y  two  coats:  the 
peritoneum  and  a  connective-tissue  investment.  The 
former  does  not  extend  over  the  entire  surface:  the  latter, 
however,  is  present  everywhere  and  connects  the  serous 
coat  to  the  glandular  substance.  Its  inner  surface  is  in 
direct  contact  with  the  liver  cells  and  ex- 
tends in  between  the  lobules  to  form  the 
interlobular  connective  tissue.  At  the 
transverse  fissure,  this  areolar  tissue  is  pres- 
ent in  greater  amount  and  is  found  to  pene- 
trate into  and  throughout  the  liver  sub- 
stance. It  surrounds  the  branches  of  the 
portal  vein,  hepatic  arteiy,  and  bile  ducts, 
and,  forming  a  coarse  framework  lying  be- 
tween the  lobules,  ultimatelj'  becomes  con- 
tinuous with  the  connective-tissue  invest- 
ment covering  the  surface  of  the  organ. 
The  connective-tissue  stroma  which  pene- 
trates throughout  the  liver  and  envelops 
the  portal  veins,  hepatic  arteries,  and  bile 
ducts  is  known  as  the  capsule  of  Glisson. 

A  slight  coat  of  fibrous  tissue  is  also  (lis 
covered  about  the  branches  of  the  hepatic- 
vein.  This  is  never  veiy  marked  and  is 
continuous  from  the  surface  of  the  organ 
where  the  larger  hepatic  veins  empty  into 
the  vena  cava. 

The  liver  maj-  be  described  as  a  tubular 
gland  which  has  a  more  or  less  net-like  ar- 
rangement. If  studied  with  the  naked  eye 
it  is  found  to  be  made  up  of  small  portions  which  are 
more  or  less  spherical  in  general  contoui'.  This  is  espe- 
cially well  marked  iu  some  animals,  such  as  the  pig. 
These  small  portions  are  known  as  the  liver  lobules,  arid 
they  are  separated  from  one  another  by  connective  tis- 
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Tig.  3214.  — The  Bile  Capil- 
laries and  Interlohular  Bile 
Duet  fri)m  an  Artult  Pig. 
flolpi  metbod.  (Hendricli- 
soii.) 


sue,  the  capsule  of  Glissoii,  iu  which  the  larger  bhicxl- 
vessels,  bile  ducts,  nerves,  and  larger  lymphatics  lie. 
Slight  magnilication  shows  the  lubule  to  have  a  radial 
arrangement,  which  is  produced  by  the  irregular-shaped 
columns  of  liver  cells  and  intervening  intralobular  blood 
capillaries. 

In  the  centre  of  each  lolnilc  a  blood-vessel  of  consider- 
able size  is  discovered,  which  is  known  as  the  central  vein 
or  intralobular  vein,  and  which  is  found  to  emjity  into 
the  sublobular  vein  at  the  base  of  each  lobule.  The  lat- 
ter ill  turn  is  found  to  empty  into  branches  of  the  hepatic 
veins  which  eventually  empty  into  the  inferior  vena  cava. 
Radiating  from  the  centre  of  the  lobule  to  the  per- 
iphery are  discovered  numerous  branching  and  anasto- 
mosing columns  of  liver  cells  which  form  the  parenchyma 
of  the  organ,  and  lying  between  these  are  to  be  seen  in 
part  fine  blood  channels  (the  intralobular  blood  capil- 
laries) and  in  part  the  intralob- 
ular connective  tissue. 

The  blood  capillaries,  there- 
fore, constitute  a  network 
throughout  the  lobide  and  are 
formed  from  branches  of  the 
portal  veiu  and  hepatic  artery 
which  lie  iu  the  capsule  of 
GlLsson  at  the  periphery  of  the 
lobule. 

In  man  the  liver  lobule  is 
not  always  a  discrete  unit  as  in 
some  of  the  lower  animals,  but 
very  often  is  found  to  contain 
two  or  more  central  veins,  while  the  distribution  of  the 
portal  canals  is  not  alwaj'S  regular. 

The  liver  cells  are  of  a  polyhedral  or  rhomboid  form 
having  a  mean  diam- 
eter of  from  0.017 
nnn.  to0.23mm.  They 
possess  no  cell  mem- 
iirane.  They  are  col- 
orless, but  contain  a 
variable  numlier  of 
yellow  or  brownish 
pigment  granules  in 
their  protoplasm,  and 
the  cytoplasm  has  a 
finely  granular  appear- 
ance. It  often  hap- 
pens that  a  cell  may 
have  two  nuclei,  while 
frequently  two  nucle- 
oli may  be  discovered 
in  a  single  nucleus. 
The  nuclei  arc  round 
find  clear  and  of  the 
vesicular  type. 

The  hepatic  cells  are 
often  foimd  to  contain, 
under  normal  condi- 
tions, but  especially 
after  the  ingestion  of 
fatty  food,  a  consid- 
erable number  of  fat 
droplets;  these  are 
most  numerous  in  those 
cells  which  are  nearest 
the  periphery  of  the 
lobule.  Also  under  cer- 
tain conditions  irregu- 
lar amorphous  masses 
or  globules  of  glyco- 
gen may  be  present  in 
the  cells.  When  pres- 
ent iu  considerable 
amount  the  proto- 
plasm of  the  cells  is 
converted  into  an  open 
network.  By  means 
of  various  niethods — 


the  silver  chromate  impregnation  employed  by  Golgi. 
the  injection  of  sulphoindigotate  of  soda,  into  the  blood- 
vessels of  living 
animals,  and  the 
injection  of  col- 
ored aqueous 
masses  into  the 
hepatic  ducts  — 
the  demonstration 
of  the  finer  biliary 
passages  within 
the  lobule  has 
been  rendered 
comparatively 
eas}'.  These  meth- 
ods show  a  close 
network  of  very 
fine  channels  be- 
tween and  around 
the  individual 
cells,  much  finer 
and  closer  than 
the  blood  capil- 
lar}' network  from 
the  branches  of 
which  they  run 
apart.  These  flue 
passages  are  the  commencement  of  the  biliary  ducts  into 
which  at  the  circiunference  of  the  lobule  they  open.  It  is 
uncertain  whether  they  have  a  definite  wall  or  whether 
they  are  merely  channels  grooved  out  between  the  hepa- 
tic cells.  In  all  animals  the  bile  canaliculi  are  separated 
by  at  least  a  portion  of  a  liver  cell  from  the  nearest  blood 
capillaries.     The  natural  injection  method  as  well  as  im- 


FiG.  321.5. — Showing  Finer  Strueture  of  Hepa- 
tic Cells  and  Intralobular  Lymphatic  Chan- 
nels, L.    (Hendrickson.) 


■x-m 


Fig.  3210.— Showing  the  Reticulated  Tissue  of  the  Liver  Lobule.    (Mall.) 
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preguations  -with  silver  cliromate  would  seem  to  show  an 
even  closer  relation  between  these  iirtercellular  Ijile  capil- 
laries and  the  hepatic  cells;  for,  Avith  little  effort,  we  can 
readil.y  demonstrate  vei'y  small  vacuoles  in  the  liver  cells 
which  are  seen  (o  communicate  by  a  tine  hair-like  canal 
with  tlie  intercellular  bile  caiiillarv.  Several  of  these 
vacuoles  can  be  demonstraleti  in  the  same  plane  of  a 
liver  cell.  It  has  been  thought  b.y  some  observers,  how- 
ever, that  these  terminal  structures  within  the  liver  cells 
are  formed  only  at  the  moment  of  secretion  and  are  not, 
therefore,  permanent  structiires. 

At  the  ])eriphery  of  the  lobule  the  bile  capillaries  open 
into  the  larger  interlobular  liile  ducts  which  lie  within 
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Fig,  3:il7.  -The  Elastic  Tissue  of  a  I'nrtal  Space,  E.    ( Hendric-kson. ) 

the  portal  canal.  These  small  interlobular  canals  have 
walls  composed  of  connective  tissue  and  a  basement 
membrane  which  lies  .iust  outside  the  layer  of  short 
columnar  epithelial  cells  which  lines  the  tine  hunen. 
Lying  within  the  connective-tissue  coat  are  found  smooth 
muscle  cells  which  are  distributed  in  a  longitudinal,  a 
transverse,  and  a  diagonal  direction  with  reference  to  the 
long  axis  of  the  bile  duet. 

As  these  ducts  approach  the  lobules,  the  lining  epithe- 
lial cells  become  gradually  flatter  and  flatter  and  at  the 
point  where  they  reach  the  liver  cells  at  the  peripheiy 
all  lining  cells  apparently  disappear.  The  basement 
membrane  gradually  disappears  with  the  epithelial  cells. 
Throughout  the  portal  canals  down  to  the  large  hepatic 
ducts  the  interlobular  ducts  preserve  the  same  structure 
as  described  above.  The  epithelial  cells,  however,  lining 
the  ducts  gradually  become  higher  as  the  larger  ducts  are 
approached,  while  the  connective  tissue  and  smooth  mus- 
cle forming  the  walls  also  become  much  more  prominent. 

The  lymphatics  of  the  liver  are  divided  into  a  su- 
peificial  and  a  deep  set.  The  former  are  found  as  a  sub- 
peritoneal ple.xus  over  the  entire  surface  of  the  liver. 
i  Those  over  the  anterior  and  superior  surfaces  gradually 
unite  and  communicate  through  the  b.epatic  ligaments 
with  the  thoracic  lymphatics.  The  plexus  on  the  under 
surface  of  the  liver,  on  the  other  hand,  drains  into  the 
lymphatics  of  Glisson's  capsiile. 

The  deep  lymphatics  are  found  distributed  through- 
out the  liver  in  the  portal  canals,  about  the  hepatic  veins, 
and  within  the  lobule.  Surrounding  each  column  of 
liver  cells  within  the  lobule  is  found  an  incomplete  small 
lymphatic  space  which  in  section  is  demonstrated  as  a 
narrow  channel  separating  the  blood  capillary  on  both 
sides  from  the  liver  cells.  These  small  channels  are  the 
Vol.  v.— 34 


ultimate  lymphatic  radicles,  and  it  is  from  this  intralobu- 
lar lymphatic  plexus  that  the  larger  l3'iuph  vessels  of  the 
portal  canals  convey  the  lymph  to  the  transverse  tissure 
through  the  capsule  of  Glisson.  The  lymph  radicles 
aljout  the  hepatic  veins  also  receive  lymph  from  this 
intralobular  ]ilexus. 

The  connective-tissue  stroma  of  the  liver  is  found  in 
largest  amount  between  the  lobules,  in  the  capsule  of 
Glisson.  This,  as  has  been  described,  is  found  to  pene- 
trate throughout  the  liver  and  ultimately  becomes  con- 
tinuous with  the  subjieritoneal  connective-tissue  coat 
which  covers  the  entire  surface  of  the  organ.  Not  all 
the  connective  tissue,  however,  is  limited  to  the  peripher}' 
of  the  lobules,  for  close  observation  shows  not  only  some 
fibrous  tissue  about  the  hepatic  veins  but  also  a  fine  net- 
work throughout  the  lob\ile. 

By  special  stains  and  a  variety  of  digestion  methods  it 
has  been  possible  moi'e  carefully  to  analyze  the  different 
fonns  of  tissue  which  nuike  up  this  stroma. 

It  has  been  demonstrated  that  thi-oughout  Glisson's 
capsule  white  fibrous  tissue  is  present  in  large  amount, 
and  this  is  readily  recognized  not  only  by  the  general 
form  and  coarseness  of  the  fibres,  but  has  been  proved  by 
definite  chemical  tests.  In  addition  to  this,  however,  the 
so  called  reticulated  tissue  or  rcticuhun  is  also  present  in 
considerable  quantity,  and  this  is  of  special  interest  inas- 
much as  it  has  been  found  that  the  intralobular  connec- 
tive tissiie  is  entirely  of  this  variety.  Elastic  tissue  is 
present  in  small  amount,  except  in  the  coat  of  the  large 
blood-vessels  where  it  is  present  inconsiderable  quantity. 

The  entire  excretory  apparatus  of  the  liver,  including 
the  hepatic  duct,  cystic  duct,  gall  bladiier,  and  common 
bile  duct,  are  found  micrcjscopically  to  possess  the  same 
architecture. 

They  are  lined  throughout  by  a  mucous  membrane 
with  columnar  epithelial  cells.  Next  to  this  the  wall 
consists  of  a  connective-tissue  and  muscular  coat,  and 
finally,  in  the  case  of  the  gall  bladder,  beyond  this  there 
is  a  peritoneal  investment,  • 

Because  of  the  special  clinical  interest  in  the  muscula- 
ture of  the  biliary  passages,  and  especially  that  portion 
which  is  known  as  the  duodenal  papilla,  a  somewhat 
fuller  treatment  than  is  usual  will  be  given. 

By  special  maceration  methods  the  musculature  of  the 
bile  passages  has  been  re-examined  by  the  author.  Other 
confirmatory  methods,  such  as  sectioning,  show  a  similar- 
ity of  results  in  all  cases. 

"In  the  gall  bladder,  as  has  been  previously  mentioned, 
the  arrangement  of  the  smooth  muscle  fibres  is  plexiform. 
Those,  however,  which  nui  transversely  *  to  the  long  axis 
of  the  bladder  are  most  numerous.  The  muscle  bundles 
are  not  arranged  in  definite  and  regular  coats:  the  trans- 
verse, longitudinal,  and  diagonal  bundles  mingle  without 
conformity  to  any  rule.  The  muscle  bundles  are  more 
or  less  sep'aratcd  from  one  another  by  a  certain  amc  ant 


Fig.  3318.— Macerated  Duodenal  Portion  of  the  Common  Bile  Duct  of 
Man.  iShowinjf  the  entrance  of  common  bile  duct  and  pancreatic 
duct  into  the  intestine.    X  5.    (Hendrickson.; 


of  connective  tissue,  but  since   the   individual  muscle 
bundles  overlap,  there  are  few  if  any  places  in  this  coat 
where  muscle  is  entirely  absent. 
In  the  cystic  duct  the  smooth  muscle  is  also  found  to 

*The  terms  transverse,  loneitudinaf.  and  diagonal  are  used  witli 
reference  to  the  long  a.\ls  ol  the  fall  bladder  and  its  duels. 
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have  a  plexiform  arrangement,  so  that  the  smooth  muscle 
bundles  are  seen  to  run  in  three  directions,  viz.,  trans- 
verse, longitudinal,  and  diagonal.  The  transverse  bun- 
dles however,  are  about  equal  in  niunber. 

In  that  portion  of  the  cystic  duct  which  is  nearest  the 
gall  bladder  the  amount  of  muscle  is  considerable,  but 
this  gradually  dimiuislies  in  amount  as  the  common  bile 
duct  is  approached.  At  the  juuetion  of  the  cystic,  hepa- 
tic, and  common  bile  ducts  the  quantity  of  muscle  pres- 
ent is  very  small. 

JIuscle  libi-es  are  also  present  in  those  folds  of  the  c.ys- 
tic  duct  which  are  known  as  the  valves  of  Heister,  and 
these  are  found  to  have  the  following  distribution: 

The  transverse  muscle  bundles  of  the  cystic  duct  are 
not  limited  to  the  wall  proper,  but  at  the  level  of  the 
valves  of  Ileister  also  nui  around  in  the  valve  in  a  circu- 
lar direction.  Jlost  of  the  longitudinal  bundles  of  the 
cystic  duct  continue  down  the  duct  without  entering  the 
valve,  but  still  there  are  some  of  these  bundles  which 
(having  reached  the  level  of  the  valve)  bend  around  at 
almost  a  right  angle  and  run  out  into  the  fold.  We  have 
no  evidence  that  the  diagonal  fibres  take  any  part  in  the 
musculature  of  the  valves  of  Heister.  Those  valves 
which  are  nearest  the  common  bile  duct  are  quite  small 
and  either  contain  very  little  muscle  or  none  at  all. 

The  hepatic  duct  contains  a  small  amount  of  smooth 
muscle,  and  that  which  is  present  is  found  to  follow 
three  directions,  longitudinal,  transverse,  and  diagonal. 

The  longitudinal  fibres  are  most  numerous. 

Althougli  the  amount  of  muscle  in  the  common  bile 
duct  is  small,  it  is  found  to  be  distributed  in  a  manner 
similar  to  that  foiuid  in  the  hepatic  duct. 

Preliminary  to  the  description  of  the  duodenal  portion 
of  the  common  bile  duct,  it  will  be  well  to  state  that 
many  individual  variations  in  structure  occur,  but  that 
these  variations  do  not  alter  the  general  anatomical  bear- 
ing of  the  region.  Fig.  3218  sliows  the  entrance  of  the 
common  bile  duct,  B,  and  the  duct  of  Wirsung,  11',  into 
the  intestinal  wall.  We  see.  a  simple  separation  of  the 
fibres  of  the  outer  longitudinal  muscular  coat  of  the  in- 
te.stine,  LI.  The  common  bile  duct  and  the  duci  of  Wir- 
sung pass  through  this  separation.  At  /''we find  muscle 
fibres  arising  from  the  outer  longitudinal  museidar  coat. 

These  fibres  run  up  on  tlie  common  bile  duct  and,  be- 
coming gradually  less  and  less  marked,  finally  disappear. 


Flc.  3219.— Mai'erateii  Duodenal  Portion  of  the  Common  Bile  Durt 
of  Man.  The  mucous  lueinbrane.  musoularis  mui'osas,  and  sub- 
mucosa  of  the  intestine  bave  been  removed.    X  5.    (Hendrickson.) 

This  arrangement  is  bilateral.  The  fibres  marked  IR 
represent  some  bundles  of  muscle  which  (shown  in  Fig. 
3330,  IR)  form  an  independent  ring  of  muscle  around  the 
common  bile  duct,  between  it  and  the  duct  of  Wirsung. 

At  //  are  seen  muscle  fibres  which  nm  almost  entirely 
around  the  duct  of  Wirsung ;  but  as  these  fibres  approach 
that  side  of  the  pancreatic  duct  which  is  nearest  the  com- 


mon bile  duct,  they  turn  abruptlj'  and  run  up  on  the 
duct  of  Wirsung  in  a  longitudinal  direction.  They  grad- 
ually diminish  in  volume  as  they  ascend  the  duct.  This 
structure  is  bilateral.     See  also  Fig.  3320,  H. 

Fig.  3219  represents  the  structures  seen  upon  removal 
of  the  mucous  membrane  from  the  intestinal  wall  in  the 
region  of  the  duodenal  papilla.     The  inner  circular  mus- 
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Fio.  3220.— Macerateil  Duodenal  Portion  of  the  Common  Bile  Duct  of 
Man.  All  of  the  intestinal  coats  have  been  removed.  X  5.  (Hen- 
drickson.) 

cular  coat  of  the  intestine  is  represented  by  CI.  Tlie 
first  point  to  demand  attention  is  the  penetration  of  the 
inner  circular  muscular  coat  by  the  common  bile  duct. 
At  the  spot  of  penetration  there  is  a  simple  separation 
of  the  muscle  bundles  of  the  inner  circular  muscle  coat. 

At  jS'ai'c  bundles  of  muscle  running  around  the  com- 
mon bile  duct  (see  also  Fig.  3330,  S).  These  are  inde- 
pendent rings  of  muscle  which  embrace  the  duct.  Now, 
if  we  look  farther  back  on  the  common  bile  duct,  near 
the  point  at  which  it  penetrates  the  inner  circular  mus- 
cular coat,  we  observe  muscle  bundles,  X  which  do  not 
run  entirely  around  the  duct.  These  muscle  bundles  are 
very  intimately  mixed  with  the  imlependeut  muscle 
rings  which  completely  embrace  the  duct.  The  former, 
however,  upon  reaching  the  level  of  the  inner  ciicular 
muscle  coat,  turn  abrujitly  forward  and  inider  the  bile 
duct,  and  after  running  for  some  distance  toward  the 
duodenal  papilla  finally  end  in  the  connective  tissue  of 
the  subnuicosa  of  the  intestine  (see  also  Fig.  3230,  X). 
This  arrangement  is  bilateral.  'The  drawing  shows  that 
this  arrangement  of  muscle  about  the  common  bile  duct 
begins  at  a  point  before  the  duct  peuetrates  the  inner 
circular  muscular  coat.  In  this  particular  specimen,  a 
umscle  bundle  of  the  inner  circular  muscular  coat  curves 
around  and  becomescontinuous  with  the  fibres  marked  X 

Finally  in  Fig.  3220,  a  bundle  of  muscle  fibres,  K.  can 
be  seen  on  each  side  of  the  common  bile-duct  running 
parallel  with  it.  These  bundles  arise  on  the  suiface  of 
the  common  bile  duct  (Fig.  3319,  A")  and  are  covered  by 
the  fibres,  F.  of  Fig.  3218.  In  this  case  they  run  forward 
fi'om  under  the  inner  circular  muscular  coat  (Fig.  3219. 
A')  and  bend  ai'ound  beneath  the  common  bile  duct,  be- 
coming continuous  with  each  other,  tlius  forming  a  loop 
around  the  duct  of  Wirsung  (Fig.  3330,  K). 

William  F.  Hendrickson. 

LIVER,   DISEASES   OF:    ABSCESS.— Depinition.- 

An  allection  characterized  by  the  production  of  one  or 
more  areas  of  necrosis  and  puriform  softening  in  the 
liver,  due  to  the  action  of  micro-organisms,  and  associ- 
ated with  more  or  less  marked  degeneration  of  the  inter- 
vening parenchyma. 

DiSTKiBUTioN.— Suppurative  hepatitis  (hepatitis  apos-  i 
tematosa),  as  a  primaiy  disease,  occurs  in  the  temiierate  i 
zones  with  the  greatest  rarity,  but  is  more  frequent  in  , 
tropical  and  subtropical  climes.  As  we  meet  it  in  the 
temperate  regions,  apart  from  cases  due  to  ti'auma  aud 
wound  infection,  it  is  practically  always  metastatic^  or  i 
due  to  extension  of  inflanmiation  from  neighboring  ■' 
organs. 

Etiology  and  Pathogenesis.— It  may  be  taken  as 
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practically  certain  that  all  forms  of  suppurative  hepatitis 
are  due  to  the  activity  of  micro -orgauisms,  either  bac- 
terial or  protozoan.  The  forms  which  have  been  fouuil, 
and  cousequently  regarded  as  etiological  factors,  include 
the  streptococcus,  the  staphylococcus  albus  and  aureus, 
the  bacillus  coli,  the  diplococcus  pueumoui*,  the  bacillus 
pyocyaueus,  the  ray  fungus,  and  the  ama-ba  coli. 

Bacterial  agents  may  reach  the  liver  in  several  ways, 
namely,  by  the  hepatic  artery,  the  portal  vein,  and  the 
bile  ducts;  or,  again,  by  direct  extension  from  contiguous 
parts.  Rarel_y,  infection  occurs  by  retrograde  metastasis 
from  the  vena  cava  or  hepatic  vein. 

Some  idea  of  the  frequency  of  the  various  forms  may 
be  gathered  from  the  following  figures:  In  1,474  autop- 
sies of  which  I  have  notes,  occurring  at  the  Royal  Vic- 
toria and  the  Jlontreal  General  Hospitals,  22  cases  of 
liver-abscess  were  found.  Of  these,  8  cases  were  due  to 
dysentery,  13  were  from  portal  infection,  3  were  biliary, 
1  was  arterial,  1  occurred  by  extension,  and  1  case  was 
apparently  jiriiuary. 

Apart  from  metastatic  cases  some  occur  which  are  at- 
tributable to  trauma.  Here,  in  a  previously  healthy 
organ,  a  severe  blow  or  crush  results  in  a  necrosis  of  an 
area  of  liver  substance,  and  this  subseciueutly  undergoes 
liquefaction.  This  event  is  best  explained  on  the  hypoth- 
esis that  the  liver  normally  contains  bacteria.  I  have 
satisfied  myself  by  culture  and  other  experiments  that 
the  healthy  organs  contain  bacteria,  and  these  results 
have  been  amjjly  corroborated  by  the  work  of  Dr.  W. 
W.  Ford  '  at  McGill  University.  In  suitable  prepara- 
tions also  bacteria  can  be  traced  from  the  surface  of  the 
intestine  tlirough  the  mesenteric  lymphatics  and  glands 
to  the  liver,  so  that  it  is  evident  that  there  is  what  may 
be  called  a  "  vital  absorption  "  of  micro-organisms,  ap- 
parently through  the  agency  of  pliagoc_ytes,  and  partly 
by  the  tissue  fluids,  from  the  alimentary  tract  to  the 
liver.  Normally,  the  liver  has  suflicient  power  to  resist 
the  action  of  these  germs,  which  indeed  may  be  of  low 
virulence  from  the  start  or  may  become  attenuated  in 
their  passage  to  the  organ,  so  that  disease  usually  does 
not  result.  Should,  however,  from  any  cause,  the  resist- 
ing power  of  the  liver  be  diminished,  as,  for  instance,  by 
trauma  or  toxic  agents,  infection  and  degeneration  may 
result.  Except  upon  this  theory  it  is  almost  impossible 
to  explain  certain  forms  of  so-called  "  idiopathic  "  ab- 
scess of  the  liver  which  occur  apparently  spontaneouslj-, 
quite  apart  from  dysentery  or  other  ulcerative  lesions  of 
the  intestinal  tract.  Birch-Hirschfeld  -  indeed  recognized 
the  probability  of  "idiopathic  "  liver  abscess  being  cryp- 
togenic, a  term  which  may  at  last  have  some  more  posi- 
tive meaning  in  the  light  of  the  above  researches. 

In  discussing  the  subject  of  liver-abscess  it  is  perhaps 
most  couvenieut  to  treat  of  the  disease  as  falling  into  two 
main  groups:  (1)  Pninary  suppurative  Jiepatitifi.  where 
the  pathological  lesion  is  primarily  induced  in  the  liver; 
and  (2)  sec'ondary  suppurative  Jiepatitis,  in  which  the 
liver  is  affected  by  infective  agents  derived  from  some 
diseased  tissue  external  to  it. 

The  first  class  may  again  be  divided  into,  (a)  Intrinsic, 
where  the  infective  agents  are  originallj'  present  in  the 
liver.  It  is  to  this  form,  inasmuch  as  it  occurs  ajipar- 
ently  spontaneously  without  any  association  with  dysen- 
tery or  any  other  obvious  cause,  that  the  unsatisfactory 
term  "  idiopathic  "  has  been  applied.  Most  cases  of  trau- 
matic origin  may  also  be  placed  in  this  class,  (b)  Ex- 
trinsic, where  the  agents  are  introduced  from  without. 
An  example  of  the  latter  is  seen  in  "wound  infection" 
of  the  liver. 

By  far  the  most  common  event  is  for  the  inflammatory 
process  to  be  secondary  to  disease  of  some  other  organ. 

Inasmuch  as  the  tropical  form  of  the  disease  is  of  the 
greatest  practical  importance  and  presents  many  features 
peculiar  to  itself,  it  lias  been  thought  advisable  to  treat 
of  it  under  a  separate  heading  (see "p.  533)  and  to  discuss 
first  those  forms  of  abscess  which  are  liable  to  be  met 
with  in  temperate  regions. 

Abscess  of  the  Liveh  fhom  Arteri.\i,  Infection. — 
la  this  form,  which  is  really  but  one  manifestation  of 


general  septicopyoemia,  the  infective  agents  reach  the 
liver  through  the  hepatic  artery.  In  the  vast  majority 
of  cases,  it  not  in  all.  the  micro-organisms  are  not  sulli- 
cieutly  numerous  to  cause  blocking  of  the  vessels  inunedi- 
ately,  but  become  entangled  in  the  endothelium  of  the 
tiner  capillaries  where  they  proliferate,  leading  to  throm- 
bocapillaritis  and  complete  obstruction.  True  embolism 
is  by  no  means  connnon ;  when  this  occurs  it  is  generally 
due  to  ulcerative  endocarditis. 

The  etiology  of  this  form  is  that  of  septicopyoeniia  in 
general.  The  primary  foci  whence  the  infective  agents 
gaiu  entrance  to  the  general  circulation  are  very  various. 
The  disease  may  complicate  all  forms  of  wound  iutection 
— osteitis,  osteomyelitis,  gangrene  of  the  lung,  putrid 
bronchitis,  bronchiectasis,  suppurative  lesions  about  the 
bladder,  prostate,  and  urethra,  from  the  uterus  after  de- 
livery, and  ulcerative  endocarditis  and  aortitis.  It  has 
also  been  known  to  follow  such  simple  affections  as  car- 
buncle and  whitlow,  and  is  occasionally  met  Avitb  as  a 
complication  of  the  acute  infective  fevers.  The  organ- 
isms usually  at  work  are  the  streptococcus  pyogenes  and 
the  staphylococcus  albus  and  aureus.  Some  writers  note 
that  injuries  to  the  head  occasionally  result  in  abscess  of 
the  liver,  but  according  to  K.  Bilrensprung,  who  has 
made  an  investigation  into  this  point,  liver  abscess  is  not 
more  specially  related  to  injuries  of  the  head  than  to 
those  of  the  jjcripheial  parts  generally.  Most  of  these 
cases  are  examples  of  septicopyemia,  but  some  are  pos- 
sibly due  to  retrograde  embolism. 

Suppurative  Hepatitis  of  Portal  Origin. — This  is 
by  far  the  most  frequent  form.  In  this  case  we  have 
practically  a  septicopysemia  confined  to  the  liver,  for  it 
is  upon  this  organ  that  the  brunt  of  the  disease  is  concen- 
trated. Infective  agents  may  come  from  any  part  of 
the  portal  tract.  They  do  not  necessarily  cause  disease 
of  the  larger  venous  trunks,  but  may  reach  the  finer 
capillaries,  where  they  proliferate  and  lead  to  infianuna- 
tiou  and  obstruction  of  the  vessels.  Often  the  lesion  is  an 
acute  thrombophlebitis  of  the  portal  vein,  or  a  purtdent 
infiltration  of  the  vessel  wall  and  the  adjacent  parts  (su- 
purative  portal  pylephlebitis).  An  example  of  this  is 
seen  in  the  case  of  infection  of  the  umbilical  vessels  in 
new-born  children.  It  is  fairly  common  in  appendicitis 
and  perityphlitis,  which  form  tlie  most  important  cause. 
Here  there  is  likely  to  be  thrombophlebitis  of  the  supe- 
rior mesenteric  vein  extending  directly  from  the  appen- 
dicular region  into  the  portal  vein.  In  517  cases  of 
appendicitis  collected  by  Dr.  George  E.  Araistroug.''  of 
Montreal,  from  the  clinics  of  the  Royal  Victoria,  j\Iontreal 
General,  and  Western  hospitals,  in  67  that  dietl  thrombo- 
phlebitis of  the  mesenteric  vessels  and  abscess  of  the 
liver  occurred  five  times.  Again,  combining  the  statis- 
tics of  Einhorn,  Laugheld,  and  R.  H.  Fitz,  we  Hud  that 
in  479  post-mm-fems  upon  appendicitis  cases,  pylephle- 
bitis and  abscess  of  the  liver  were  found  in  23  cases,  or 
4.8  per  cent.  Septic  emboli  occasionally  arise  from  the 
small  intestine,  stomach,  spleeu,  aud  pancreas,  and  also 
occur  in  dysentery,  pelvic  abscess,  and  rectal  disease. 
Exceptionally,  in  cases  of  cholecystitis  aud  ]iericholecys- 
titis,  extension  of  the  process  to  the  portal  vein  may  take 
place,  and  thus  an  embolic  infection  of  the  liver  result. 

In  the  septic  embolic  and  metastatic  forms  (me  sees  a 
number  of  abscesses  of  varying  size.  These  are  usuall}' 
irregular,  pointing  to  their  development  from  the  conflu- 
ence of  isolated  foci.  Occasionally  the  union  is  not  com- 
plete, so  that  the  abscess  presents  a  more  or  less  lobtdar 
arrangement.  In  the  periphery  of  the  larger  abscesses, 
and  separated  bj'  relatively  healthy  tissue,  minuter  areas 
of  suppuration  can  often  be  seen.  The  suppurativa 
process  teuds  to  spread  along  the  portal  sheaths,  but  the 
hepatic  veins  do  not  always  escape,  for  thrombi  may  be 
fotmd  in  them  extending  even  into  the  larger  trimks. 
The  cavities  are  filled  with  viscid,  yellowish-green  pns. 
of  foul  odor,  often  mixed  with  blood,  in  which  sequesti-a 
of  liver  substaucc  may  often  be  found.  Rotmd  about  the 
abscesses  is  a  narrow  zone  of  yellowish-white  color,  or,  in 
gangrenous  inflammation,  of  a  dirty  green  appearance. 

Microscopically,  a  study  of  the   most  recent  lesions 
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shows  that  the  smaller  branches  of  the  portal  vein  and 
the  capillaries  are  blocked  with  micro-organisms;  the 
liver  cells  in  the  neighborhood  are  swollen,  hyaline-look- 
ing, and  compressed ;  the  nuclei  stain  badly,  and  there  is  a 
condition  resembling  coagulation  necrosis.  At  the  per- 
ipliery  of  the  necrosed  area  is  a  zone  formed  of  inflam- 
matory leucocytes  which  gradually  insinuate  themselves 
between  the  columns  of  liver  cells.  Necrosis  and  soften- 
ing go  hand-in-hand  until  a  local  abscess  is  the  result. 
Tiielirer  substance  between  the  abscesses  usually  shows 
parenchymatous  degeneration.  When  the  abscesses  are 
near  the  surface,  the  Glisson's  capsule  is  usually  inlil- 
trated,  its  serous  coveriug  granular  and  intlaraed,  with 
loss  of  the  endothelial  cells  and  often  a  deposit  of  fibrino- 
purulent  exudate. 

Suppurative  Hepatitis  ov  Biliary  Ohigik. — Here 
infection  takes  place  from  the  bile  passages.  The  most 
common  cause  is  cholelithiasis  with  consecutive  chole- 
cystitis and  cholangitis.  In  this  form  the  affection  may 
arise  in  three  ways ;  (1)  Direct  extension  of  an  ulcerative 
process  due  to  gall-stones,  to  the  liver;  (2)  suppurative 
cholangitis  and  pericholangitis;  (3)  through  the  blood- 
vessels of  the  mucous  membrane  and  the  bile-passages 
extending  to  the  portal  vein. 

The  bacteria  usually  found  in  such  cases  are  the  strep- 
tococcus, the  staphylococcus,  the  bacillus  coli,  and  the 
proteus  vulgaris. 

Another  cause  is  obstruction  of  the  duct  by  carcinoma 
or  by  tlie  i)resence  of  echinococcus-cysts.  Sometimes  the 
bile-passages  are  secondarily  affected  from  the  intestines, 
as  in  dysentery  or  tyijhoid.  Lannois-"  has  recorded  a 
case  of  liver-abscess  developing  in  typhoid;  such  an 
event  seems  to  be  excessively  rare.  Mayo  Robson,^  again, 
has  pointed  out  the  association  of  suppurative  cholangitis 
with  influenza.  Rarely,  intestinal  worms (ascarides)  may 
invade  the  common  bile  duct  and,  dying  there,  give  rise 
to  marked  disturbance.  Leick  has  tabulated  nineteen  in- 
stances of  this. 

The  description  already  given  of  abscess  arising  from 
the  portal  vessels  holds  "fairly  well  for  this  variety;  the 
main  difference  is  that  the  abscess  contents  are  often 
stained  with  bile  and  contain  gritty  matter  or  concretions. 

SuppuKATivE  Hepatitis  per  Extensionem. — A  fairly 
common  form  of  hepatic  supjjuration  is  that  due  to  the 
direct  extension  of  an  inflammatory  process  from  some 
organ  in  the  neighborhood.  In  this  case  the  suppuration 
is  usually  superficial,  affecting  the  capsule  and  the  tissue 
immediately  beneath  it.  Among  the  lesions  which  may 
extend  to  tlie  liver  may  be  mentioned  diaphragmatic  and 
subdiaphragmatic  abscess,  suppurative  cholecystitis  and 
choledochitis,  perforating  idcers  of  the  duodenum  and 
stomach,  perinephritic  abscess,  and  abscess  of  the  head  of 
the  pancreas. 

Symptoms  and  Physical  Signs. — (n)  In  suppurative 
hepatitis  of  arterial  origin  the  symptoms  are  those  of  gen- 
eral septicopyffimia  with  the  addition  of  certain  ones  ref- 
ei'able  to  the  liver  itself.  Almost  at  any  period  after  the 
infliction  of  a  wound  or  the  formation  of  a  suppurative 
focus  in  the  body  the  affection  may  appear.  Rigors  set 
in  with  the  characteristic  "church-steeple"  temiierature, 
with  profu.se  sweating.  The  liver  is  uniformly  enlarged, 
and  there  is  pain  in  the  right  hypochondrium  which  may 
be  spontaneous  but  more  often  is  merely  a  dull  sense  of 
tension.  The  heart  is  weak  and  rapid,  the  respirations 
are  shallow ;  the  skin  is  often  icteric  or  subicteric,  and 
emaciation  takes  place  rapidl_y.  Diariha'a  almost  invari- 
ably occui's,  and  the  patient  "sinks  into  the  so-called  "  ty- 
phoid state."  with  perspiration,  drowsiness,  delirium, 
subsultus,  and  finally  coma  and  death. 

(/j)  In  suppurative  portal  pylephlebitis  the  symptoms 
are  rarely  so  striking  as  in  the  first  form.  There  are  usu- 
ally irregular  chills,  fever,  and  sweating,  followed  by 
"  ty  phoidal  "  symptoms.  In  some  cases  rigors  and  sweat- 
ing do  not  occur,  and  in  still  others  the  disease  develops 
insidiousl}-  without  fever,  its  existence  being  evidenced 
only  liy  jjain  over  the  liver,  and  enlargement  f>f  the  organ, 
with  subsequent  subsidence  into  the  "typhoid"  state. 
Sometimes,  as  in  a  case  of  appendicitis  with  liver-abscess 


that  occurred  under  my  own  observation,  there  are  singu- 
larly few  symptoms  pointing  either  to  the  primary  affec- 
tion or  to  involvement  of  the  liver. 

((•)  Suppurative  cholangitis.  When  gall-stones  are  the 
cause  there  is  severe  pain  occurring  in  paroxysms,  each 
attack  being  associated  with  chills,  fever,  and  jaundice; 
jjain  may,  however,  be  entirely  absent.  Fever  and  pro- 
fuse perspiration,  followed  by  emaciation,  are  marked 
features.  The  so-called  "ti^vre  hepatique  iutermittente  ", 
of  the  French  writers  is  in  the  majority  of  cases  due 
to  cholelithiasis  and  abscess  of  the  liver.  There  is 
usually  a  gradually  increasing  enlargement  of  the  whole 
liver,  which  is  tender  on  pressure;  occasionally  the  gall- 
bladder is  enlarged  and  can  be  felt,  but  it  is  moi'e  often 
contracted.  These  symptoms  are  usually  followed  by 
general  systemic  infection.  Similar  symptoms  may  be 
found  in  uon-suppurative  cholangitis,  but  when  suppu- 
ration is  present  fever  is  constant  and  the  deterioration  is 
progressive.     , 

Tropical  Abscess. — This  form  is  characterized  by  the 
development  of  one  or  more  foci  of  colliquative  necrosis 
in  the  liver,  either  with  or  without  dysentery.  As  the 
name  suggests,  the  disease  is  most  common  in  tropical 
and  subtropical  regions.  Unlike  the  forms  incident  to 
temperate  climes,  where  the  tcndenc}'  is  for  multiple 
areas  of  supjiuration  to  form,  here  large  single  or,  at  all 
events,  relatively  few  abscesses  are  produced.  The  ab- 
scesses are  often  so  extensive  that  they  are  enclosed  by 
merely  a  thin  shell  of  liver  substance. 

The  etiological  factors  are  as  yet  but  imperfectly  un- 
derstood. It  is  probable  that  the  liver  parenchyma  un- 
dergoes some  form  of  gradual  death  previously  whereby 
its  resisting  power  is  impaired,  and  thus  infection  is 
brought  about  more  readily.  In  this  it  differs  from  the 
pyiemic  forms  in  wliich  the  parenchyma  is  originally 
intact. 

The  exact  relationship  of  tropical  abscess  to  ilysentery 
is  still  subjudice.     Thei'c  can  be  no  question  that  the  large 
solitary  abscess  occurs  occasionally  apart  from  any  ob- 
vious intestinal  lesion,  but  most  authorities  are  agreed 
that  the  largest  number  of  cases  are  associated  with  dys- 
entery.    As  yet  statistics  are  lacking  to  enable  us  to  sup- 
\>\y  the  relative  frequency  of  the  various  etiological  fac- 
tors.    Kartulis''  states  that  in  500  cases  of  liver  abscess 
which  came  under  his  notice,  55  to  60  per  cent,  gave  a 
history  of  dysentery.     Conversely,  Lafleur'  states  that 
20  to  25  per  cent,  of  cases  of  dysentery  in  the  tropics  are 
complicated  by  liver-abscess,  and  these  figures  are  cor- 
roborated by  those  of  Mansou,*  who  in  3,680  autopsies  on 
dysenteric  patients  found  liver-abscess  in  21  per  cent. 
Hirsch.'  in  2,377  autopsies  in  tropical  dysentery,  found 
liver-abscess  in  19.2  per  cent.     There  must,  however,  be  j 
something  peculiar  in  the  form  of  the  dysentery,  for,  as  i 
is  well  known,  in  the  catarrhal  dysenteries  and  tlie  ulcera-  I 
five  forms  found  in  the  temperate  zones,  liver-abscess  is  j 
excessively  rare.  '  I 

Some  few  cases  appear  to  be  due  to  some  other  affec-  i 
tion  apart  from  d3'sentery.  A  certain  projiortion  of  these  I 
seem  to  be  brought  about  by  dietetic  errors;  free  liv-  | 
ing,  excessive  use  of  animal  food,  and  particularly  ex-  I 
cess  in  alcohol,  are  said  to  be  potent  causes.  Sachs '"  has  | 
advanced  the  view  that  in  the  temperate  zones  alcohol,  as  j 
it  affects  the  liver,  is  apt  to  lead  to  chronic  fibrosis,  but  j 
in  the  tropics  to  a  suppurative  lesion.  j 

Race  exercises  an  important  influence,  for  wliites  are  I 
much  more  liable  than  the  native  races  to  abscess  of  the  ', 
liver.  The  projiortion  is  estimated  by  some  to  be  35  to  , 
1.  The  disease  affects  adults  rather  than  children  and  i 
males  rather  than  females.  Rouis  "  and  De  Casti-o  '*  lay  { 
stress  upon  the  extreme  rarity  of  the  disease  in  females,  j 
and  this  is  corroborated  by  the  Berlin  statistics  collected  j 
by  K.  Bitrensprung,'^  according  to  which  only  about  i 
1.48  per  cent,  of  the  cases  occurred  in  women.  The  dis-  ■ 
ease  is,  furthermore,  more  common  in  the  cold,  changeable  | 
season  which  follows  after  the  summer's  heat.  I 

AVith  regard  to  the  ultimate  nature  of  the  process,  our| 
information  still  lacks  precision.  It  would  seem  prob- 1 
able — and  this  view  is  certainly  in  harmony  with  thei' 
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most  recent  studies  as  to  the  nature  of  infection— that  the 
non-dysenteric  forms  are  due  to  some  preliminary  dete- 
rioration of  tlie  resisting  jjower  of  the  liver  parenchyma. 
Excess  in  diet,  extreme  heat,  lack  of  exercise,  sudden 
changes  in  temperature,  may  all  play  a  part  here.  Con- 
gestion of  the  liver  is  no  doubt  readily  induced  in  this 
way,  and  this  leads  to  impairment  of  the  liver  function, 
stagnation  of  bile,  and  a  tendency  to  portal  congestion. 
Catarrh  of  the  intestines  and  even  trilling  ulceration 
might  easily  follow,  affording  a  ready  mode  of  entrance 
for"  pyogenic  micro-organisms.  Again,  the  liver  in  its 
turn  would  suffer  from  the  portal  toxaemia  tlius  produced, 
and  a  true  vicious  circle  is  the  result.  Tliat  under  such 
circumstances  an  abscess  of  the  liver  might  result  is  cer- 
tainly not  to  be  wondered  at.  The  bacteria  found  are 
the  jiyogenic  cocci. 

As  "tlie  studies  of  Kartuiis,  Losch."  Kruse  and  Pas- 
quale."  Councilman  and  Lafleur  "■  have  shown,  a  fairly 
large  proportion  of  the  dysenteric  cases  are  due  to  a  pro- 
tozoan, tlie  amieba  coli,  or  amoeba  dysenteria\  What 
this  ]iroportion  is  is  still  uncertain.  Flexner, "  the  most 
recent  autlioi'ity,  is  of  the  opinion  that  the  great  majority 
of  dysenteric  cases  are  of  amoebic  origin.  The  failure  to 
find  "the  amffb;"P  in  the  abscess  in  some  cases  is  probably 
due  to  the  fact  that  only  a  siiperficial  examination  has 
been  made,  for  by  scraping  the  walls  of  the  abscess  it  is 
usually  possible  to  demonstrate  the  living  protozoan.  It 
is  further  probable  that  many  of  the  .so-called  "'idio- 
pathic" abscesses  are  really  dysenteric  in  origin,  for  nu- 
merous instances  are  on  record  in  which  only  after  the 
most  minute  examination  of  the  intestine  was  it  possible 
to  find  traces,  in  the  form  of  minute  scars,  of  a  dysenteric 
process  which  had  healed,  traces  which  might  readily 
have  been  overlooked.  In  many  cases  bacteria  have  been 
found,  notably  staphylococci  and  streptococci,  either 
alone  or  associated  with  amceba;. 

Some  of  the  earlier  authorities  were  of  the  opinion  that 
Hver-abscess  was  due  to  the  pyogenic  cocci  and  not  to 
the  amceba';  still  others  took  a  modified  view,  viz.,  that 
the  amo'ba'  acted  merely  as  carriers  of  the  germs,  and  by 
their  growth  and  movements,  which  niptured  the  cajiil- 
laries,  paved  the  way  for  subsequent  infection.  The 
most  careful  observers,  such  as  Councilman  and  Lafleur, 
believe,  on  the  contrary  that  the  ama'bfc  are  the  direct 
exciting  cause  of  the  lesions  when  present,  and  this  view 
has  the  preponderance  of  evidence  in  its  favor. 

The  recent  discovery  by  Shiga  of  a  bacillus  resembling 
that  of  tyj.ihoid  in  some  forms  of  tropical  dysentery, 
which  is  now  very  widely  acceijted  as  specific,  opens  up 
the  question  as  to  this  germ  being  an  etiological  factor  in 
the  production  of  liver-abscess.  Flexner  in  a  large  ex- 
perience did  not  meet  with  a  single  case  due  to  the  bacil- 
lus of  Shiga.  A  few  writers,  however,  refer  to  the  dis- 
covery of  a  typhoid  or  typhoid-like  bacillus  which 
possibly  was  this  form.  Pansini  and  Babes  seem  to  have 
obtained  the  organism,  or  a  similar  one,  in  several  cases 
of  abscess  of  the  liver. 

Miirhid  Aitdiomy. — In  seventy-five  per  cent,  of  cases 
the  abscess  is  solitary  and  in  more  than  half  it  is  situated 
in  the  light  lobe,  commonly  on  the  upper  or  outer  sur- 
face. The  abscess  is  at  first  usuall_v  somewhat  deeply 
situated,  but  may  become  superficial.  In  amoebic  cases 
there  is  a  predilection  for  the  dome  of  the  liver  or  the 
under  surface,  near  the  hepatic  flexure  of  the  colon.  The 
contents  vary  much ;  in  some  few  cases  the  fluid  is  serous, 
but  in  most  there  is  a  mixture  of  pus  and  necrotic  mate- 
rial. The  pus  is  generally  thick,  white,  yellowish,  or 
greenisli  in  color,  often  mixed  with  blood,  and  is  usuall}' 
very  fetid.  In  ama'bic  cases  the  pus  is  somewhat  char- 
acteristic, being  in  some  cases  glairy  and  translucent,  in 
others  grayish  or  brownish-red.  and  has  been  compared 
to  anchovy  sauce.  The  quantity  varies  from  a  few 
onnces  to  many  pints.  In  the  early  stages  the  area  of 
necrosis  is  often  scarcely  liquefied,  being  more  or  less 
hypersemic,  coagulated,  spongy,  and  infiltrated  with  a 
glairy  tenacious  material :  but  later,  when  liquefaction 
takes  place,  the  abscess  becomes  dift'use  and  finally  more 
or  less  irregular.     Its  walls  are  formed  of  necrotic  and 


shaggy  debris  of  the  liver  parenchyma.  In  long-stand- 
ing cases  the  abscess  becomes  walled  off  by  pyogenic 
membrane  or  a  fibrous  capsule.  The  liver  substance  sur- 
rounding the  abscess  is  generally  congested,  softened, 
cloudy,  and  friable,  or  shows  other  signs  of  degeneration, 
although  in  some  cases  the  parenchyma  has  been  found 
practically  normal. 

One  or  two  special  types  maj' be  just  mentioned;  (1) 
The  "  fibrous  "  abscess  of  Kelsch  and  Kiener. "  In  this  the 
abscesses,  numlieriug  from  three  to  twelve,  are  of  about 
the  size  of  a  pigeon's  egg.  Tliey  are  filled  with  grayish, 
grumous,  semi-solid  material  and  are  enclosed  in  a  strati- 
fied fibrous  wall.  (3)  The  "abces  areolaire  "  of  Chauf- 
fart, "  in  which  the  abscesses,  extending  toward  the  sur- 
face, are  in  close  juxtaposition,  and  there  is  more  or  less 
free  communication  between  the  various  cavities,  so  that 
a  sort  of  spongy  framework  filled  with  rather  viscid  con- 
tents is  the  result.  Adhesive  inflammation  about  the 
capsule  of  the  liver,  the  pleura,  and  the  pericardium  is 
not  uncommon. 

Microscopically,  the  contents  of  the  abscess,  when  of 
tlie  amcebic  t3'pe,  are  comjiosed  of  fiuelj'  granular  detri- 
tus, red  and  white  blood  cells,  htematoidin,  and  degener- 
ating liver  cells.  The  amoebae  are  most  numerous  in  the 
small  abscesses.  There  is  widespread  necrosis  of  the  liver 
parenchyma.  A  somewhat  characteristic  and  interesting 
point  is  that  leucocyric  infiltration  is  practicalh-  absent 
in  the  abscess  contents  and  at  the  periphery  of  the  area, 
except  in  cases  in  which  secondary  infection  has  taken 
place,  such  as  occurs  in  abscess  of  the  under  surface  of 
the  liver  near  the  bowel.  In  the  early  stages  the  disin- 
tegration always  takes  place  In  the  interlobular  regions. 
The  aiiio?ba?are  found  chiefly  at  the  periphery  of  the  ab- 
scess, in  the  capillaries,  and  about  the  portal  sheaths. 

Results  of  Abscess. — Cases  of  this  disease  almost  invaria- 
bly end  fatall}',  at  least  in  the  multiple  forms,  but  when 
death  does  not  take  place  shortly,  and  if  the  condition 
be  not  relieved  by  operative  interference,  the  abscess  may 
rupture  and  give  rise  to  further  most  serious  conse- 
quences. The  most  frequent  event  is  rupture  into  the 
right  lung  or  pleura  and  next  into  the  peritoneum.  The 
latter  event  is  not  so  gi-ave  as  might  be  thought  at  first, 
since  limiting  adhesions,  which  prevent  or  delay  the 
occurrence  of  peritonitis,  are  not  infrequently  fonned. 
More  rarely,  the  abscess  ruptures  into  the  pericardium; 
then  sudden  death  may  be  the  result.  Again,  the  ab- 
scess may  discharge  externally  or  into  the  transverse 
colon,  the  stomach,  or  the  duodenum;  very  rarely  into 
the  bile  ducts,  the  hepatic  veins,  vena  cava,  or  the  pelvis 
of  the  right  kidney.  Pressure  upon  the  bile-passages 
leads  to  icterus,  and  in  rare  cases  obstruction  of  the  por- 
tal vein  has  caused  ascites. 

In  some  few  cases  after  a  longer  or  shorter  period  the 
process  becomes  latent  or  comes  to  an  end.'  The  necrotic 
material  is  to  a  certain  extent  absorbed,  the  swelling  be- 
comes less  marked,  connective  tissue  is  developed,  and  a 
regular  capsule  is  formed  about  the  abscess.  Complete 
healing  can  occur,  but  this  seems  to  be  more  frequent  in 
the  tropical  abscess  than  in  the  other  forms.  Small  foci 
of  suppuration  may  be  absorbed,  with  the  formation  of 
a  scar;  larger  foci,  through  the  removal  of  the  more 
liquid  contents  of  the  pus,  become  chees)-  and  often  cal- 
careous. In  the  latter  case  the  resemblance  to  a  syphi- 
litic lesion  or  to  an  old  echinococcus-cyst  is  striking. 

Associated  Lesions. — Lung:  Abscess  of  the  right  lung 
may  occur  and  is  always  clue  to  the  extension  of  an  ab- 
scess of  the  liver  situated  in  the  dome  of  the  right  lobe. 
The  abscess  is  never  metastatic.  The  diaphragm  is  usu- 
ally adherent  to  the  under  surface  of  the  liver  and  to  the 
base  of  the  lung.  Occasionally  empyema  is  present; 
the  diaphragm  may  be  perforated,  but  not  in-variably  so. 
The  abscess'in  the'  lung  is  usually  situated  in  the  basal 
portion  of  the  organ :  the  lung  tissue  in  the  neighborhood 
is  consolidated;  the  wall  of  the  abscess  is  very  irregular 
in  shape,  or  again  may  be  filuous.  Allowing  for  differ- 
ences due  to  the  tissue  in  which  it  is  found,  the  lesion  is 
strictly  comparable,  anatomically  and  histologically,  to 
the  process  in  the  liver.     Frequently  perforation  into  a 
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bronchus  takes  place  and  the  pus  thus  finds  a  vent.  The 
material  in  the  abscess  generally  resembles  that  found  in 
the  liver. 

Peritoneum :  Local  or  general  acute  peritonitis  is  some- 
times found;  it  is  serofibrinous  in  character.  In  ama?bic 
cases  amoebic  may  be  found  free  on  the  surface  of  the 
mucous  membrane. 

Sympioms  and  Phyxical  Signs  of  Tropical  Abscess. — In 
many  cases  the  affection  remains  entirely  latent,  being 
discovered  only  accidentally  at  auto]isy.  In  still  other 
cases  the  abscess  may  remain  latent  for  an  indefinite  pe- 
riod and  then  suddenly  give  rise  to  acute  and  fatal  con- 
sequences, owing  to  rupture  of  the  wall  and  involvement 
of  some  vital  organ.  Generally,  however,  symptoms 
more  or  less  characteristic  are  pi-esent.  These  consist  of  a 
sense  of  fulness  and  weight  in  the  right  hypochondriuni, 
inability  to  lie  on  the  right  side,  fever,  disturbance  of  di- 
gestion, and  cough :  the  patients  sometimes  feel  as  if  a 
stick  of  wood  were  laid  transversely  across  the  upper  ab- 
dominal region  {sensation  de  biin-e).  Pain  is  extremely 
variable  in  amount,  but  may  be  an  early  symptom.  When 
present  it  is  of  a  dull,  boring  cliaracter  or,  when  the  liver 
capsule  is  inflamed,  lancinating;  it  is  often  increased  on 
pressure  and  wheu  the  patient  breathes  deeply  or  turns 
on  the  right  side.  A  curious  feature  is  that  it  may  be 
referred  to  the  right  shoulder,  where  indeed  it  may  be 
more  severe  than  in  the  hepatic  region.  Cough  is  often 
present  and  is  supposed  to  be  due  to  reflex  irritation. 
A  rise  of  temperature  of  from  one  to  three  degrees  is  gen- 
erally found;  in  a  large  number  of  cases  fever  is  the 
first  sj'mptom.  It  is  usuall}'  accompanied  by  pain  in 
the  hepatic  region,  but  occasionally  may  persist  for  days 
or  weeks  before  pain  in  and  enlargement  of  the  liver  de- 
velop. The  fever  is  not  infrequently  quotidian  in  type, 
or  there  may  be  two  diurnal  exacerbations;  these  are 
followed  by  perspiration. 

The  irregularity  of  the  attacks  of  fever  is  a  point  of 
some  value  in  differentiating  from  malaria.  Rigors  are 
not  constant.  Icterus  is  one  of  the  rarest  symptoms;  it 
is  said  to  arise  from  pressure  of  the  abscess  upon  one  of 
the  main  bile  passages.  According  to  Thierf elder,-"  it 
occurs  in  about  sixteen  per  cent,  of  all  cases.  When 
hepato-pulmonary  abscess  exists  the  condition  may  be 
quite  obscure.  Although  the  liver  is  first  involved,  the 
physical  signs  as  a  rule  direct  attention  first  to  the  lung. 
The  resemblance  to  pleural  effusion  is  striking.  Only 
when  the  abscess  discharges  into  a  bronchus  can  we  get 
positive  information.  Here  the  expectoration  of  large 
amounts  of  characteristic  sputum  with  a  diminution  in 
the  size  of  the  liver,  signs  of  consolidation,  tubular 
breathing  with  cousonating  rales,  increased  vocal  reso- 
nance, and  whispering  pectoriloquy,  are  conclusive. 
Pain  in  the  cardiac  region,  with  signs  of  suffocation  and 
evidence  of  pericardial  effusion,  points  to  rupture  of  the 
abscess  into  the  pericardium.  Rupture  of  the  abscess 
into  the  stomach  is  often  preceded  by  pain  and  irritation 
in  the  stomach,  and  is  clearly  evidenced  by  vomiting  of 
necrotic  matter ;  or,  again,  the  material  niay'be  discharged 
by  the  bowel,  an  occurrence  which  also  may  take  place 
whenever  rupture  has  occurred  into  any  part  of  the  ali- 
mentary tract. 

Prognosis  in  Liver-Abscess. — The  outlook  in  all 
forms  of  multiple  abscess — as,  for  example,  portal  py;i5- 
mia  and  su]ipurative  portal  pylephlebitis — is  jiractically 
hopeless.  Treves  has.  however,  recorded  a  case  of  ab- 
scess of  tlie  liver  complicating  appendicitis  in  which  tlie 
patient  recovered  after  an  exploratory  operation.  Sup- 
purative pericholangitis,  inasmuch  as  it  presents  a  greater 
tendencj'  to  form  isolated  large  collections  of  pus,  and 
therefore  is  amenable  to  operative  interference,  is  per- 
hap.s  more  hopeful.  At  best,  however,  in  all  forms  of 
hepatic  suppuration  the  outlook  is  most  grave.  More 
is  to  be  expected  in  those  cases  of  solitary  abscess  which 
can  be  attacked  by  modern  surgical  methods.  Much  de- 
jiends  upon  the  position  of  the  abscess,  its  cause,  and  the 
possibiUty  of  reaching  and  evacuating  it.  On  account  of 
the  gravity  of  the  primary  disease,  those  cases  wliich  are 
associated  with  dysenteric  symptoms  are  more  liable  to 


turn  out  badly  than  those  in  which  there  is  the  so-called 
"idiopathic  "  abscess.  The  relatively  favorable  result  in 
the  case  of  tro])ical  abscess  is  perhaps  to  be  explained 
by  the  fact  that  the  pus  is  liable  to  be  less  virulent  and 
in  some  cases  indeed  sterile.  It  has  been  estimated  that 
the  mortality  amounts  to  from  fifty  to  sixty  per  cent. 

l)i.\GNOsis. — The  diagno.sis  of  liver-abscess  is  always 
attended  with  considerable  dilBculty,  and  in  fact  the  con- 
dition may  frequently  only  be  suspected.  This  is  es- 
pecially true  of  multiple  small  abscesses  or  diffuse  sup- 
puration. The  symptoms  which  shoidd  direct  attention 
to  the  liver  are  the  onset  of  a  sense  of  weiglit  and  op- 
pression, or  of  actual  pain,  in  the  region  of  the  liver, 
more  or  less  enlargement  of  the  organ,  rigors,  iri-egular 
temperature,  cough,  dyspeptic  disorders,  and  diarrJKea. 
Pain  may  be  spontaneous  or  elicited  only  on  palpation. 
Generally  the  whole  liver  is  tender,  but  frequently  more 
painful  areas,  corresponding  to  the  abscesses,  can  be  made 
out.  Lancinating  pain  during  respiration  or  a  friction 
rub  points  to  perihepatitis.  The  tendency  for  the  pain  to 
be  referred  to  the  right  shoulder  has  already  been  referred 
to,  but  it  is  not  pathognomonic.  Enlargement  of  the  liver 
is  not  striking  in  the  verj'  diffuse  forms,  but  in  the  soli- 
tary abscess  it  is  somewhat  characteristic;  the  tendency 
is  for  the  organ  to  be  enlarged  upward.  Dulness  at  the 
base  of  the  right  lung  in  these  cases  can  usually  be  made 
out,  and  there  is  some  limitation  of  the  free  movement  of 
the  lung.  The  dulness  reaches  its  highest  point  at  about 
the  mid-axillary  line.  When  the  abscesses  are  in  the  left 
lobe,  or  toward  the  anterior  edge  of  the  enlarged  right 
lobe,  the_v  may  sometimes  be  felt  as  flat  nodules  which 
may  be  so  hard  as  to  simulate  cancer.  Occasionally  a 
fluctuation  can  be  detected.  The  spleen  is  not  enlarged 
except  in  cases  of  perityphlitis  and  septicopy;emia. 

With  the  exception  of  acute  yellow  atrophy,  abscess 
is  about  the  only  grave  affection  of  the  liver  associated 
with  fever,  and  here  the  course  of  the  disease  and  the  al- 
teration in  the  size  of  the  liver  will  differentiate.  It 
must  not,  however,  be  forgotten  that  extensive  suppu- 
ration may  exist  in  the  liver  without  fever. 

A  condition  which  will  give  rise  to  considerable  trouble 
is  croupous  pneumonia  when  associated  witli  enlargement 
of  the  liver  and  icterus.  Again,  the  fever  is  often  remit- 
tent or  intermittent  with  chills,  and  so  the  affection  may 
be  confounded  with  malaria.  A  point  emphasized  by 
Kelsch  and  Kiener  is  the  close  association  of  "  typhoid  " 
sj'mptoms,  viz. :  rapid,  feeble,  and  irregular  action  of 
the  heart,  cold  sweats,  subsultus,  drowsiness,  emaciation 
and  diarrha;a,  ending  in  coma  and  death,  with  the  i^res- 
ence  of  small  multiple  foci  of  suppuration  in  the  liver. 

The  previous  liistor}'  of  the  case  often  affords  valuable 
information.  The  presence  of  a  recent  wound  or  injury, 
a  suppurating  focus,  or  recent  parturition  will  suggest 
a  point  of  departure  for  a  septicopy^emic  process;  a  sud- 
den onset  of  fever  of  a  septic  type,  with  chills  and  vio- 
lent constitutional  disturbance,  will  indicate  a  systemic 
generalization  of  the  process,  and  these  symptoms  may 
be  so  violent  as  to  mask  those  referable  to  the  liver.  In 
these  cases,  pain,  either  dull  or  lancinating,  a  sensation 
of  weight  or  tension  in  the  right  h}-pochondrium,  pain  or 
tenderness  on  pressure  with  enlargement  of  the  liver, 
point  strongly  to  liver-abscess.  Jaundice  and  involve- 
ment of  the  liver  alone,  however,  are  not  of  so  much  im- 
portance since  they  may  be  present  in  septicopytemia 
even  in  the  absence  of  hepatic  involvement. 

When  the  symptoms  occur  during  the  course  of  some 
ulcerative  or  infective  process  within  the  bounds  of  the 
portal  tract,  this  will  suggest  a  portal  pylephlebitis  or 
periportal  abscess  formation.  In  this  form,  the  brimt  of 
the  affection  falling  upon  the  liver,  the  symptoms  will  at 
first  be  mainly  referable  to  that  organ.  And  while  sj'inp- 
toms  of  systemic  septicopyaimia,  namel}',  metastatic  de- 
po.sits  in  the  lungs,  spleen,  kidneys,  heart,  joints,  and 
skin,  may  develop,  they  occur  invariably  later  on.  In 
most  instances  rigors  and  sweating  are  less  marked  than 
in  the  septic  embolic  form,  or  may  indeed  be  alisent. 

The  main  conditions  which  may  be  confounded  with 
abscess  of  the  liver  are,  malaria,  cholangitis,  right-sided 
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Liver. 
Kiiver. 


Table  fok  Diffekentiai,  Diagnosis. 


Abscess  of  Liver. 


1.  History  "f  trauma, 
suppuration,  dysen- 
tery, gall-stones,  par- 
turition, acute  infec- 
tive levels. 

2.  Pain  referred  to  the 
rlgbt  hypoclioudrlum 
or  shoulder. 


3.  High  fever  alutost 
constant,  of  remittent 
or  Intermittent  type, 
with  sweats  and 
ctnlls;  may  be  irregu- 
lar ;  resists  quinine. 


4.  Often  an  icteric  or 
subicterlc  hue ;  rarely 
jaundice. 

5.  Liver  may  be  enlarg- 
ed and  smooth. 

fi.  May  be  bulging  in 
riirbt  hvpoehcndriura. 

7.  .Aspiration  often  de- 
lects pus. 


I.  Spleen  not  enlarged 
except  in  pylephlebitis 
ur  pyjemla. 


Malaria. 


History  usually 
negative:  possibly 
previous  attacks. 


Pain  absent  or  al- 
most trivial. 


Intermittent  fever 
of  quotidian,  ter- 
tian, or  quartan 
type :  does  not 
usually  resist 
quinine:  fever 
regularly  returns, 
aci-ording  to  type. 

No  jaundice 

May  be  moderately 
enlarged. 

Negative 

Negative 


^pleen  enlarged: 
blood  containing 
Plasmodium  mal- 
arite. 


Carcinoma, 


Possibly  a  hered- 
itary taint. 


Pain  variable; 
usually  slight. 


Fever  rare ;  usu- 
ally continuous: 
may  be  inter- 
mittent, with 
rigors. 


Jaundice  in  one- 
half  the  cases. 

Liver  enlarged 
and  often  nodu- 
lar. 

May  be  bulging.. 

No  pus;  some- 
times cancer 
cells. 


Negative . 


Right-sided  Em- 
pyema. 


History  of  recent 
pleurisy :  often 
insidious  in  on- 
set. 


Pain  may  be  ab- 
sent. 


Fever  often  irreg- 
ular; may  be 
absent. 


No  jaundice 

Liver     may     be 
pushed  down. 

Negative 

Negative 

Negative 


Abscess  of 
abdominal  wall. 


Often  a  history  of 
previous  typhoid 
or  tuberculosis. 


Local  tenderness. 


Irregular  fever 
with  chills. 


No  jaundice , 


Liver      not     en- 
larged. 


Local  swelling. 


Aspiration    will 
detect  pus. 


Negative  . 


Suppurating 
echinococcus  cyst. 


A  history  of  previ- 
ous painless  swell- 
ing of  the  liver, 
without  marked 
deterioration  of 
health. 

Pain  trilling 


Rarely  jaundice  . . . 


Liver  enlarged  , 


May  be  bulging  . . . 

Fluid  may  contain 
glucose;  pus  may 
contain  character- 
istic booklets. 

Negative 


Cholelithiasis, 
cholangitis. 


History  of  biliary 
colic,  intermittent 
jaundice. 


Pain,  paroxysmal,  re- 
ferred to  liypochon- 
drium,  passing 
down  the  leg  or 
through  to  the  back. 

Moderate  fever  dur- 
ing the  paroxysm, 
otherwise  norinal  or 
subniormal. 


Jaundice  invariably 
present,  recurrent 
or  persistent. 

Liver  rarely  enlarged. 


Negative. 
Negative, 

Negative. 


empyema,  abscess  of  the  abdominal  wall,  carcinoma  of 
the  liver  and  bile  passages,  and  suppurating  echinococ- 
cus-c3'sts. 

An  examination  of  the  blood  for  the  ha;matozoon  of 
malaria  will  clear  up  the  first  question  and  so  also  will  the 
theiapeiilic  test:  an  intermittent  fever  that  resists  qui- 
nine is  not  malarial. 

The  intermittent  hepatic  fever  of  cholangitis  due  to 
gall-stones  presents  great  similarity  to  abscess,  yet  in 
such  cases  both  fever  and  chills  may  occur  for  years 
without  suppuration.  The  points  of  distinction  are  the 
paroxysmal  attacks  of  iever,  the  rigors  and  sweats,  an 
increase  of  jaundice  during  the  attaclcs — all  are  charac- 
teristic of  cholangitis,  wlien  they  occur  with  intervals  of 
apyre.xia,  cessation  or  amelioration  of  the  symptoms,  and 
the  preservation  of  fair  nutrition. 

A  right-sided  i>leural  exudate  may  be  excluded  by 
differences  in  the  curve  of  the  upper  level  of  the  dulness 
at  the  base  of  the  lung  witliout  change  of  this  level  by 
posturing,  and  by  the  fact  that  dislocation  of  the  heart 
does  not  occur.  These  considerations  will  of  course  not 
apply  when,  as  is  sometimes  the  case,  the  liver-abscess 
is  complicated  by  acute  i)leurisy. 

In  abscess  of  the  abdominal  wall  the  swelling  lies  more 
superfieiaUy  and  is  not  associated  with  enlargement  of 
the  liver.  When  it  is  aspirated  the  needle  does  not  move 
up  and  down  witli  the  respiratory  movement.  If,  how- 
ever, the  liver  be  firmly  anchored  to  the  abdominal  wall 
by  inflammatorj'  adhesions,  even  in  the  case  of  abscess, 
the  movements  may  be  completeh'  prevented. 

Suppurating  ecliinococcus-cysts  can  be  differentiated 
from  abscess  of  the  liver  only  by  a  comparison  of  the 
histories  of  the  two  diseases  aud  by  an  examination  of 
the  pus  evacuated  by  aspiration.  When  the  echinococ- 
cus is  the  cause  of  the  suppuration  there  will  be  a  his- 
tory of  a  long-standing  painless  swelling  of  the  liver, 
with  preservation  of  fair  liealth,  followed  by  evidences 
of  suppuration  ;  and  when  the  pus  is  aspirated  it  will  be 
found  to  contain  the  characteristic  booklets. 

In  cancer  of  the  liver,  fever  is  rare,  cachexia  is  marked, 
and  the  disease  is  essentially  chronic.  Usuallj'  the  pre- 
vious history  will  throw  light  cm  the  case. 

In  all  cases  of  doubt  exploratory  puncture  may  be 
tried  without  fear  of  evil  consequences.  It  is  well  to 
place  the  patient  under  ether,  as  several  punctures  may 


have  to  be  made.  The  needle  may  be  inserted  in  the 
lowest  interspace  in  the  anterior  axillary  line,  in  the 
seventh  interspace  in  the  mid-axillary  line,  or  behind 
over  the  area  of  dulness.  The  stools  and,  if  perforation 
has  taken  place  into  the  lung,  the  sputum,  should  be  ex- 
amined for  amiebie  in  all  cases  of  solitary  abscess. 

Treat.ment  of  Livek- Abscess  in  General. — In  the 
multiple  abscesses  found  in  the  liver  as  a  complication  of 
septic  infection  elsewhere  but  little  can  be  expected  from 
treatment.  As  the  condition  is  not  often  amenable  to 
surgical  interference,  we  have  to  fall  back  on  the  use 
of  the  medicinal  measures  adopted  in  septieopya^mia  gen- 
erally. Sponging  with  cool  water  at  a  temperature  of 
G.5  F.  will  often  control  the  fever  to  some  extent.  Pain 
must  be  relieved  b}' mustard,  turpentine,  or  hot  fomenta- 
tions to  the  hepatic  region,  and  if  necessary  by  opium. 
Free  stimulation  and  the  use  of  full  doses  of  quinine  are 
advisable.  If  there  are  evidences  of  a  large  abscess  being 
formed,  operative  interference  ma.y  be  discussed  and  the 
case  treated  on  the  same  lines  as  the  tropical  abscess. 

With  regard  to  the  tropical  form,  prevention  is  better 
than  cure.  All  Europeans  .sojourning  in  the  tropics 
should  take  special  precautious.  Sleeping  and  living 
rooms  should  be  large  aud  airy,  suitable  clothing  should 
be  worn,  and  care  taken  to  avoid  all  sources  of  chill. 
Clothing  when  damp  should  be  quickly  changed ;  mod- 
erate exercise  is  advisable.  Diet  should  be  moderate  and 
unstimulating  and  alcohol  should  be  tabooed;  all  irregu- 
larities of  the  bowels  should  be  controlled.  When  signs 
develop  which  are  suggestive  of  hepatitis  (apart  from 
malaria),  whether  dysentery  be  present  or  not,  the  patient 
should  be  strictly  confined  to  bed  on  a  milk  diet.  Ipecac- 
uanha should  be  given  in  full  doses,  and  intestinal  anti- 
septics, such  as  benzo-naphthol,  should  be  emploj'cd.  Oc- 
casionally a  blue  pill  is  of  great  benefit.  When  the  acute 
symptoms  have  passed  off,  ammonium  chloride  should 
be  exhibited  in  fifteen-  to  twenty-grain  doses  three  or 
four  times  a  day  and  continued  for  some  time.  Should 
an  abscess  form,  it  must  be  treated  surgically  on  the 
merits  of  the  case.  Morphine  hypoderiuically  may  be 
given  to  control  pain  and  relieve  cough. 

Several  methods  have  been  advocated  for  dealing  with 
large  solitary  abscesses.  These  in  the  main  consist  of 
aspiration,  siphonage.  or  open  incision.  Which  method 
is  advisable  depends  largely  upon  the  position  of  the  ab- 
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scess  iiuil  the  prcseuccof  suvrouuding  aillicsious.  Aspir- 
ation with  a  stout  ueedle  is  practically  devoid  of  danger, 
and  sliould  be  done  under  etlier  so  tliiit  thorouu,li  explor- 
ation can  l)e  carried  out.  It  is  not  always  possible  in  this 
way  completely  to  evacuate  the  pus.  and  in  any  case  the 
cavity  is  liable  to  fill  again.  Nevertheless,  some  cases 
of  cure  after  two  or  three  repetitions  have  been  reported. 
Puncture  with  a  trocar  and  cannula  followed  by  siphon- 
age  is  advocated  strongly  by  many  Indian  surgeons.  The 
method  of  Manson  is  first  to  explore  the  liver  wit  h  a  hollow 
needle;  when  pus  is  found  a  small  incision  is  made  through 
the  skin  and  a  large  ti-ocar  and  cannula  ar(!  inserted,  care 
being  taken  to  follow  the  direction  of  the  preliminary 
aspiration  which  revealed  the  pus.  The  trocar  is  pushed 
in  just  tar  enough  to  reach  the  abscess,  is  then  removed, 
ancl,  without  allowing  any  pus  to  escape,  a  rubber  drain, 
about  nine  inches  long,  is  stretched  upon  a  metal  rod  and 
carried  thi'ough  the  cannula  to  the  bottom  of  the  abscess. 
The  melal  rod  is  withdrawn  and  the  ruljber  tube  stitched 
to  the  skin.  A  long  rubber  tube  is  attached  to  the  drain 
and  the  contents  are  allowed  to  siphon  olf  into  a  bucket 
containing  antiseptic  solution  placed  at  a  suitable  distance 
below  the  patient.  An  antiseptic  dressing,  of  course,  is 
applied  to  the  wound.  Washing  out  the  cavity  is  not 
attempteil  unless  the  drainage  is  imperfect  and  the  tem- 
perature begins  to  rise. 

Cantlie"  advocates  this  method  veiy  strongly  and  re- 
ports twenty-four  cases  cured  out  of  a  series  of  twenty- 
eight  operated  upon.  When  the  method  of  open  incision 
is  adopted,  a  direct  opening  into  the  abscess  can  be  made 
only  when  the  liver  is  adherent  to  the  anterior  abdomi- 
nal wall.  If  the  wall  over  the  liver  is  reddened  and 
edematous,  it  may  be  taken  for  certain  that  adhesion  has 
taken  place.  A  trocar  may  be  first  inserted  and  a  free 
opening  subsequently  made.  If  it  be  not  certain  that 
adhesion  has  taken  iiUice.  the  o]5eration  may  be  done  in 
two  stages.  An  incision  is  made  through  the  abdominal 
walls,  the  liver  is  then  sutured  to  the  wall,  the  wound 
plugged  and  left  till  adhesions  have  formed;  subse- 
quently, the  trocar  nia_y  be  used  till  pus  is  discovered  and 
the  track  then  enlarged  with  the  knife.  The  sac  should 
be  explored  with  the  linger  so  as  to  empty  any  subsidiary 
pockets. 

In  more  urgent  cases  and  when  skilled  assistance  is  at 
hand  an  open  incision  may  be  made  down  to  the  liver; 
the  assistant  then  holds  the  liver  as  nearlj-  as  possible  in 
contact  with  the  abdominal  wall.  Pads  are  placed  so  as 
to  prevent  infection  of  the  petitotical  ca\'ity,  a  trocar  is 
thrust  in,  and  when  pus  is  foimd  the  opening  is  enlarged 
with  the  knife.  Aftc'r  the  contents  have  been  evacuated 
the  liver  is  then  stitched  to  the  parietes  and  the  drain  in- 
serted. To  explore  the  posterior  part  of  the  liver,  it  may 
be  necessary  to  insert  the  trocar  through  both  layers  of  the 
pleura  and  the  diaphragm.  If  an  abscess  is  here  found, 
however,  drainage  should  be  established  by  resecting  the 
rib.  stitching  the  two  layers  of  the  pleura  together  with 
catgut,  and  then  insei'tiug  the  trocar  and  cannida. 

Albert  George  A'iclwlU. 
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LIVER,  DISEASES  OF:  ACUTE  YELLOW  ATRO- 
PHY.— (Synonyms:  Ger..  Acute  ydhe  ^drojiJili  ihr  Lilur, 
acute  pnrciic/ii/t/Kitvse  Hepatitis ;  Fr. ,  Atm/ihie  Jutiiie 
Aigiie  dii  Foie.  Ictere  Orate  ;  Cholcemia,  acholiu,  icterus 
grams,  malignant  jattndice.) 

Definitiox. — Acute  yellow  atrophy  of  the  liver  is  a 
general  disease,  characterized  anatomically  by  a  granu- 
lar and  fatty  degenertition  of  the  epithelial  cells  of  tlie 
glands,  the  endothelial  cells  of  the  blood-vessels,  and  the 
muscles  of  the  bodj',  on  account  of  which  the  evidence 
of  the  gross  changes  of  atrojihy  of  the  liver,  jiarenchy- 
matous  intlammation  of  the  kidneys,  catarrh  of  the  gas- 
tro-intestinal  tract,  degeneration  of  the  cardiac  muscle, 
and  endothelial  degeneration  and  rupture  of  the  minute 
blood-vessels,  are  ob.served  during  life.  These  phenom- 
ena are  due,  in  all  probability,  to  a  poison  in  the  blood. 
The  poison  may  be  organic  (micro-organisms),  or  in- 
organic (phosi)honis,  antimony,  arsenic,  alcohol);  or  the 
poison  may  be  .generated  in  the  sj'Stem  fpregnancy,  men- 
tal emotion,  etc.).  Quincke  believes  that  in  some  cases- 
the  condition  is  an  outcome  of  acute  parenchymatous 
hepatitis.  The  nature  of  the  poison,  if  it  be  generated 
in  this  manner,  is  not  known.  As  a  fact  which  bears 
out  the  view  of  an  intoxicant  or  poison,  the  great  simi- 
larity to  phosphorus  poisoning  must  be  emphasized, 
Hedderich  has  collected  83  cases  of  poisoning  by  phos- 
phorus, in  which  atrophy  of  the  liver  was  marked ;  only 
one-half  of  these  showed  any  enlargement  precedin.g  the- 
diminution  in  size  of  the  liver  (a  point  usually  consid- 
ered more  or  less  absolute  in  phosphortis  poisoning). 
Acute  j-ellow  atrophy,  phosphorus  poisoning,  and  a  group- 
of  diseases  spoken  of  as  "'acute  fat  degenerations"  may 
be  grouped  together  in  point  of  similarity  of  lesions  and 
etiology  (Quincke).  All  interest  has  been  previously 
centred  upon  the  liver,  liowever,  on  account  of  its  being 
the  largest  gland  in  the  bod}'  and  the  one  which  under- 
goes the  most  marked  lesions.  Now  it  is  believed  that 
all  the  glands  are  similarly  involved.  During  life,  acute 
jaundice,  nervous  symptoms  (delirium,  coma,  and  con- 
vulsions), alterations  in  the  size  of  the  liver  and  spleen, 
changes  in  the  compo.sition  of  the  urine,  and  general 
hemorrhages  occur.  The  remarks  which  follow  apply 
to  cases  of  acute  yellow  atrophy,  in  the  general  accep- 
tance of  the  term,  and  therefore  exclude  that  which  oc- 
curs after  phosphorus  and  other  poisoning,  and  in  yel- 
low fever. 

Frequency. — Acute  yellow  atrophy  of  the  liver  is  a 
rare  disease.  Osier  states  that  there  are  onl_v  350  re- 
corded cases.  Thierfelder  collected  above  140  cases,  and 
Legg  100  for  their  monographs.  One  of  the  writers 
(Musser)  has  examined  the  histories  of  50  cases  published 
since  1879,  the  date  of  issue  of  Legg's  book.  Quite  a 
number  ot  cases  have  occurred  in  Philadephlia  in  recent 
years.  Pepper  alone  has  observed  5  cases;  Musser  has- 
seen  2,  and  knows  of  3  others.  Eight  cases  only  have 
been  recorded  in  Guy's  Hospital  in  twenty  years. 

Etiology. — Certain  predisposing  influences  arc  noted' 
in  the  etiology  of  this  disease,  viz.,  the  age,  the  sex  and 
haliits  of  the  individual,  and  the  season  of  the  year.  It 
occurs  most  frequently  between  the  ages  of  fifteen  and 
thirtj--five,  although  cases  after  sixty  have  been  recorded. 
Ashby  observed  a  case  in  a  boy,  aged  four,  and  Legg  re- 
fers to  several  about  two  years  of  age,  and  to  (me  in  a 
new-born  child.  ]\Ierkel  has  collected  18  cases  in  chil- 
dren, Schmidt  16  cases  under  len  years  of  age.  The  J] 
female  sex  is  most  liable  to  the  disease,  the  proportion  l| 
being  about  eight  to  five.  A  larger  number  of  there- 
corded  cases  hiive  been  oliserved  among  dissipated  jier- 
sous — prostitutes,    drunkards,    and    those    who    drink 
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largely  of  malt  liquors.  Syphilis  is  tlioii.irlit  by  many  to 
predispose  to  this  altectiou.  and  it  is  said  that  at  the  com- 
mencement of  the  secondary  stage  acute  yellow  atrophy 
may  become  developed,  following  the  jaundice  sometimes 
seen  at  this  period,  and  may  terminate  fatally,  due  to  the 
impress  of  the  syphilitic  poison  on  tlie  constitution.  Le- 
bert  tliought  the  extremes  of  heat  and  cold  favored  the 
development  of  the  disease,  but  the  analysis  of  Legg  dis- 
proves the  predisposing  influence  of  the  seasons.  Sei'ies 
of  cases  have  been  described  'which  ai>peared  to  show  a 
marketl  family  tendency  to  the  disease,  especially  among 
those  of  the  family  who  lived  together  under  one  roof. 
They  possilily  were  cases  of  malignant  jaimdice,  due  to 
some  micro-organism — epidemic  or  endemic  iu  character. 
Quincke  speaks  of  such  cases  in  ejiidemics  of  severe  ic- 
terus; they  have  usuall,y  been  fatal,  while  the  other 
individuals  have  merely  shoAvn  more  or  less  severe 
symptoms  of  a  to.xic  jaundice  with  subsequent  recover}'. 
Pregnancy  is  one  of  the  most  marked  predisposing  causes. 
The  disease  usually  occurs  between  the  third  and  the 
sixth  months  of  gestation.  Cloudy  swelling  and  paren- 
cliA'matous  degeneration  of  all  the  glands,  more  marked 
iu  the  case  of  the  liver  and  kidneys,  is  a  physiological  ac- 
companiment of  pregnancy  and  suckling.  Frerichs  has 
insisted  upon  the  imjiortancc  of  this,  in  connection  with 
the  frequency  of  acute  yellow  atrophy  of  the  liver  iu  this 
state.  It  is  known  that  epidemic  jaundice  is  more  fatal 
in  pregnant  women  than  in  any  other  class  of  people. 

The  mode  of  action  cif  the  exciting  causes  of  acute 
yellow  atrophy  is  involved  in  much  obscurity.  Nervous 
influences  are  considered  the  most  marked  exciting  cause. 
Grief,  fear,  or  auxietv  may  be  so  great  as  to  excite  such 
morliid  changes  in  the  blood  as  would  cause  general  tis- 
sue degeneration.  Malaria  has  also  been  looked  upon  as 
an  exciting  cause,  and  the  continued  fevers  and  scarla- 
tina have  been  placed  iu  the  same  category.  Ca.ses  have 
developed  after  osteomyelitis  (Meder),  sepsis  (Dunkler 
and  Babes),  erysipelas,  febris  recurrens ;  these  may  have 
been  nothing  more  than  se\ere  grades  of  parenchymatous 
hepatitis.  The  development  of  a  special  poison  in  the 
sj'stem  by  nervous  influence,  or  from  faulty  digestion  or 
assimilation,  has  been  invoked  for  the  causation  of  this 
disease.  The  growth  of  micro-orgjinisms  in  the  blood 
and  organs  has  been  demonstrated,  usually,  however,  only 
the  B.  coli  communis,  streptococci  and  staphylococci,  and 
no  specilieity  of  action  can  be  claimed  :  it  is  more  likely 
that  tlie  disease  is  due  to  organic  or  bacterial  toxins  or 
even  to  ptomaVns absorbed  from  the  intestines.  Quincke 
insists  that  the  disease  is  an  intoxication  and  in  no  waj- 
to  be  considered  an  infection  ;  further,  that  it  may  be  pro- 
duced liy  various  poisons,  giving  rise  to  varying  degrees 
of  seveiity.  As  one  possible  cause  he  gives  obstruction 
of  the  diverticulum  of  Yater  and  consequent  overflow 
of  pancreatic  secretion  into  the  bile  passages  and  liver. 
Some  of  the  intermediate  products  of  digestion,  the  albu- 
-  moses,  have  been  found  to  possess  highly  poisonous 
qualities,  and  have  been  regarded  by  some  as  possible 
agents. 

Morbid  Ax.\tomy. — On  section  of  the  abdomen  the 
liver  cannot  usually  be  seen.  It  is  liigh  up  against  the 
diaphragm,  or  placed  backward  toward  the  spinal  col- 
unm.  It  is  small,  weighing  less  than  oue-half  or  one- 
third  as  much  as  the  healthy  organ.  Sometimes,  how- 
ever, the  liver  is  enlarged,  an<l  Liebermeister,  witli  others, 
believes  that  enlargement  takes  place  in  the  early  stage 
of  the  disease.  Of  course,  acute  j-elloiv  atrophy  maj'  oc- 
cur iu  a  liver  previously  cirrhotic  or  fatty.  Its  surface 
is  smooth  and  of  a  mottled  yellow  color.  The  capsule  is 
usually  wrinkled,  but  free  from  o])acity.  The  organ  is 
thin  and  limp.  On  section  marked  changes  iu  color  are 
seen.  The  entire  cut  surface  may  lie  uniformly  yellow, 
or  yellow  alternating  with  a  darlc  red  or  juii'iile  color. 
The  lemon  yellow,  ochre,  gamboge,  or  Turkey-rhubarb 
yellow  color  is  distinctly  outlined,  or  shades  into  the  deep 
red.  In  the  yellow  portion  the  lobules  are  indistinct  or 
increased  in  size.  In  the  red  portion  the  lobules  are  di- 
minished iu  size,  and  with  a  lens  the  interlobular  connec- 
tive tissue  is  observed  to  be  increased.     The  red  portion 


is  more  shrunken  and  firmer  than  the  yellow,  which  ap- 
pears swollen  and  very  soft.  The  reel  is  considered  by 
most  pathologists  to  be  a  later  stage  of  the  yellow.  The 
ducts  are  patulous:  tlie  mucous  membrane  is  bile-stained 
or  covered  with  mucus.  In  many  cases  a  catai'rh  of  the 
finer  ducts  has  been  observed.  The  gall  bladder  is 
empty,  or  contains  light-colored  bile  or  only  some 
mucus. 

The  histological  appearances  of  the  yellow  and  red 
portions  vary.  The  hepatic  cells  of  the  3'ellow  portion 
are  swollen  and  cloudy,  are  granular,  or  are  filled  with 
oil  globules.  In  fact,  all  these  changes  arc  observed  in 
each  case.  The  nucleus  is  pushed  aside  or  displaced  en- 
tirely, and  in  many  instances  masses  of  fat  represent  the 
cell.  In  a  section  vacuoles  or  vacant  places  are  often 
observed,  indicating  the  former  seat  of  destro3'ed  liver 
cells. 

On  section  of  the  red  part,  an  increase  of  the  interh)bu- 
lar  connective  tissue  may  be  observed,  with  an  abundance 
of  young  connective-tissue  cells.  The  liver  cells  that 
remain — most  of  them  having  been  destroyed — are  atro- 
pliied  and  shrvmken,  and  become  arranged  in  rows  whicli 
simulate  bile  ducts  iu  appearance.  The  embryonic  tissue 
invades  the  lobule  between  the  cells.  The  central  vein 
is  thickened  and  often  suiTouuded  by  a  young  growth 
of  connective  tissue.  The  capillary  bile  ducts  must 'to  a 
large  extent  diminish  or  disappear  with  the  destruction 
of  the  rows  of  liver  cells.  Pigment  is  observed  among 
.the  cells  in  all  iustances,  hfematin  crystals  are  abundant, 
and  crystals  of  leucin  and  tyrosin  are  almost  constantly 
observed.  A  definite  increase  in  the  connective-tissue 
elements  may  be  o!)served.  It  is  not  limited  to  the  red 
areas,  although  perhaps  apt  to  be  here  more  marked,  and 
often  has  the  appearance  of  considerable  age;  prolifer- 
ation of  the  interlobular  bile  ducts  is  an  almost  constaut 
feature.  Distinct  regeneration  of  liver  substance  has 
been  descrilied  by  jVIarchaud  in  the  case  of  a  patient  who 
died  .six  months  from  the  onset  of  symptoms. 

The  blood  is  dark  and  fluid,  the  spleen  is  enlarged 
and  pulpy:  the  kidneys  are  enlarged,  swollen,  and  con- 
gested. On  microscopical  examination,  cloudy  swelling, 
and  fatty  and  granular  degeneration  of  the  tubular  epi- 
thelium are  seen.  The  heart  is  soft  and  flabby,  and 
marked  fatty  and  granular  degeneration  of  the  muscular 
fibres  is  foiuid.  In  some  cases  the  degeneration  extends 
to  the  blood-vessels,  and  in  various  parts  of  the  body  the 
endothelium  is  found  to  have  undergone  fatty  and  granu- 
lar degeneration.  No  special  lesions  of  the  brain  have 
been  observed.  The  cerebral  vessels  are  markedly  the 
seat  of  fatty  degeneration  of  theintima:  consequently 
hemorhages  into  the  membranes  and  the  brain  tissue 
occur. 

The  mucous  membrane  of  the  stomach  is  congested  and 
the  seat  of  ecchymoses.  The  glands  of  the  stomach  and 
intestines  are  filled  with  granular  and  disintegrating  epi- 
thelium. The  stomach  usuallv  contains  clotted  or  semi- 
coagulated  blood.  There  is  blood  also  in  the  intestines, 
in  the  lower  part  of  which  it  assumes  a  tarry  appearance. 

In  addition  to  the  presence  of  ecchymoses  in  the 
gastrointestinal  tract,  they  are  also  seen  in  the  skin  and 
in  the  mucous  membranes,  in  the  pleura,  the  perito- 
neum and  omentiun.  and  in  the  brain  and  its  meninges. 
The  surface  of  the  body  and  the  mucous  membranes  are 
bile-tinged,  and  if  a  blister  is  applied,  the  serum  is  also 
bile-tinged. 

The  uterus,  in  cases  occurring  in  jiregnancy,  either 
contains  the  fietus  or  presents  signs  of  a  recent  abortion. 

The  relation  of  the  red  to  the  yellow  portion  of  the 
liver  has  been  a  subject  of  careful  inquiry.  It  is  now 
believed  by  most  patiiologists  that  the  red  is  a  later  stage 
of  the  general  process,  because  of  its  absence  in  the  more 
acute  cases,  because  it  shows  greater  destruction  of 
hepatic  cells,  because  the  yellow  portion  gradually 
merges  into  the  red,  and  because  it  (the  red)  is  more 
abundant  iu  old  cases.  If  this  theory  of  the  relation  of 
the  red  to  the  yellow  portion  is  acce"ptcd.  the  question 
of  the  nature  of  the  primary  hepatic  change  becomes 
more  easily  soluble.     Is  the  "process  iu  the  liver  a  pri- 
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maty  fatty  degeneration,  or  a  general  diffused  hepatitis, 
tile  fatty  change  being  .secondary  V  The  arguments  men- 
tioned abo\e  hold  in  a  measure  against  the  occurrence  of 
■difEused  hepatitis  as  a  primary  affection;  moreover,  the 
degenerations  in  various  other  organs  would  point  to  a 
general  origin  of  the  disease,  and  not  to  a  local  diffused 
hepatitis.  Then,  too,  the  liver  is  a  distensible  organ,  and 
its  cells  would  not  degenerate  from  tlie  pressure  exerted 
by  the  small  amount  of  diffused  new  growth  that  is  ob- 
served in  acute  yellow  atrophy. 

Symptoms. — The  onset  is  gradual  or  sudden.  In  the 
former  instance  symptoms  of  gastro-duodenal  catarrh 
may  continue  for  two  or  three  weeks,  or  even  longer,  be- 
fore grave  symptoms  arise.  In  the  latter,  acute  jaundice, 
accompanied  by  marked  nervous  phenomena,  immedi- 
ately ushers  in"  an  attack.  The  more  protracted  cases 
(the" first  class)  present  two  varieties  of  symptoms,  viz., 
prodromal  and  toxoemic.  The  symiitoms  of  the  prodro- 
mal stage  are  those  of  acute  gastro-duodenal  catarrh — 
headache,  nausea,  vomiting,  loss  of  appetite,  a  bitter 
taste  in  tlie  mouth,  and  general  malaise.  Diarrha?a  may 
also  occur.  At  the  end  of  forty-eight  hours  or  frequently 
after  the  lapse  of  some  days, "slight  icterus  appears  and 
gradually  increases  in  intensity.  Bamberger  states  that 
in  very  rapidl}'  fatal  cases,  it  may  occasionally  be  coiu- 
pletcly  absent.  Fever  does  not  usually  attend  these 
symptoms.  On  the  other  liand,  the  pulse  and  tempera- 
ture, as  in  jaundice,  are  often  subnormal.  The  faeces  are 
colorless,  grayish,  or  parti-colored;  often,  indeed,  they  are, 
quite  natural.  The  normal  appearance  of  the  fieces  in 
acute  atrophy  has  led  to  the  expression  that  such  stools 
furnish  an  unfavorable  prognostic  element  in  jaundice, 
while  the  presence  of  clay -colored  stools  is  a  favorable 
sign.  The  urine  contains  bile  pigment,  and  does  not  in- 
dicate the  .serious  changes  that  are  to  ensue.  Enlarge- 
ment of  the  li\'er  may  occur.  While  the  occurrence  of 
this  change  is  uncertain  in  acute  yellow  atrophy,  it  is  a 
more  or  less  regular  happening  in  poisoning  by  phos- 
phorus. 

The  toxsemic  stage  succeeds  these  prodromal  sj'mp- 
toms  more  or  less  suddenly,  and  after  varj'ing  intervals 
of  time.  The  prodromal  stage  may  be  very  short  or 
quite  protracted — even  as  long  as  three  mouths.  In 
some  cases  the  toxseniic  stage  is  annoimced  by  a  convul- 
sion or  sudden  profound  coma.  Legg  insists  on  careful 
observation  of  the  pupil  in  cases  of  jaundice,  and  de- 
clares that  dilatation  of  it  is  the  most  significant  indica- 
tion of  ajsproaching  cerebral  symptoms.  In  others  the 
typhoid  state  gradually  supervenes,  and  is  characterized 
b\-  stupor,  low  muttering  delirium,  subsultus  tendinum, 
incontinence  of  uriue  and  f;eces,  restlessness,  hiccough, 
motor  and  sensory  paresis,  with  dilated,  often  insensible, 
pupils.  A  dry  and  brown,  or  fissured  and  glazed,  tongue 
is  present,  sordes  collects  in  the  mouth,  and  the  vomiting 
of  the  prodromal  stage  continues,  though  the  character 
of  the  ejecta  changes.  "Black  vomit "  now  occurs  in- 
stead of  the  vomiting  of  a  clear  acid  or  greenish-yellow 
fluid.  The  black  vomit  is  due  to  the  presence  of  blood 
which  has  oozed  into  tlie  stomach.  Dark  tarry  stools 
indicate  its  presence  in  the  intestinal  tract  also.  "Consti- 
pation, however,  may  be  i)resent. 

The  tvphoid  state  terminates  in  deep  coma,  death 
being  preceded  by  irregular  or  Cheyne-Stokes  breathing, 
an  irregular  pulse,  involuntary  discharges,  and  some- 
times by  recurring  convulsions.  In  some  instances  the 
typhoid  type  is  not  assumed,  but  active  maniacal  delir- 
ium attends  this  stage,  with  or  without  convulsions; 
coma  or  exhaustion  closing  the  scene.  Again,  there  is 
no  deliriiun,  but  frecpient  and  prolonged  general  convul- 
sions occur,  with  local  spasms  in  the  interval  and  coma 
vigil.  It  is  believed  that  the  cerebral  symptoms  ai'e  due 
largely  to  hemorrhagic  extravasation  in  the  brain  and  its 
membranes.  The  blood  dyscrasia.  liowever,  is  probably 
an  important  factor.  The  brain  symptoms  have  been  at- 
tributed to  uncmia,  but  the  tlieciry  of  such  origin  is  not 
upheld  by  clinical  facts.  Austin  Flint,  .Jr.,  thought  they 
were  due  to  cholesterscmia,  while  others  attribut^'d  them 
to  the  presence  of  bile  acids  iu  the  blood.     Frericbs  as- 


cribed them  to  the  presence  of  Icucin  and  tj'rosin  in  the 
blood,  but  experiments  do  not  confirm  his  notion. 

It  is  iu  this  period  that  hemorrhages  occur  from  mu- 
cous surfaces,  as  the  nares,  mouth,  jjharynx,  stomach, 
and  intestines.  They  also  occur  in  the  skin  and  into  the 
serous  membranes.  They  are  due  to  changes  iu  the 
walls  of  the  capillaries  and  small  blood-vessels,  or,  as 
some  assert,  to  the  altered  blood.  The  hemorrhages  are 
passive,  and  in  the  skin  they  are  observed  as  petechia'  or 
vibices;  in  the  external  mucous  membranes  the,v  appear 
as  sordes  or  small  clots.  They  may  be  seen  in  the  con- 
jimctiva.  Litten  describes  hemorrhages  in  the  retina. 
The  constant  oozing  from  the  nares  may  seriously  threaten 
life,  while  in  females  an  abortion  is  almost  always  at- 
tended by  a  most  profuse  hemorrhage.  When  hemor- 
rhages into  the  stomach  and  intestines  have  taken  place, 
the  discharges  present  a  dark  appearance,  as  indicated 
above. 

The  urine  undergoes  marked  change.  It  is  passed  in- 
voluntarily, and  wetting  of  the  person  is  prevented  with 
dilficulty.  Albumin,  hyaline,  epithelial  and  granular 
casts  are  present,  from  associated  tubal  nephritis.  The 
urea  is  much  diminished  in  quantity  or  entirely  absent; 
phosphates  and  chlorides  are  also  diminished.  The  urea 
is  I'eplaced  by  leucin  aud  tyrosin,  sarcolactic  acid,  pep- 
tone, albumoses,  indicating  less  advanced  or  perverted 
tissue  metamorphosis.  The  presence  of  leucin  and  tyro- 
sin is  not  pathognomonic,  and  they  may  be  absent 
(ilurchison);  there  is  a  marked  increase  iu  the  output  of 
nitrogen  owing  to  destruction  of  cells  of  liver  aud  other 
tissues.  The  urine  is  usually  acid,  dark  in  color,  and  con- 
tains bile  pigment.  Contrary  to  their  course  in  the  pro- 
dromal stage,  the  pulse  and  temperature  are  increased  in 
tlie  toxa'uiic  period.  This  is  especially  true  of  the  pulse. 
It  is  increased  in  frequency,  often  excessively  rapid,  and 
not  uncommonly  irregular.  The  temperature  range  va- 
ries. In  some  cases  there  is  no  rise ;  in  others  the  ascent 
does  not  occur  until  the  last  day  or  two  of  life,  and  may 
attain  the  highest  point  after  death.  My  friend.  Dr.  H. 
M.  Wetherill,  of  the  Pennsylvania  Hospitiil  for  the  In- 
sane, of  Philadelphia,  kindly  iieruiitted  me  to  study  the 
histological  appearance  of  the  various  organs  remo\ed 
from  a  patient  of  his,  who  died  of  acute  }'ellow  atrophy 
of  the  liver.  The  case  presented  many  interesting  feat- 
ures, none  luore  so  than  the  temperature  rauge.  The 
patient,  fifty-one  years  of  age,  was  admitted  into  the  in- 
sane hospital,  for  acute  mania  with  delirium,  on  ilarch 
12th,  18S.5.  She  did  not  improve,  and  on  X\ni\  9th  had 
a  "bilious  attack,"  followed  in  three  days  by  jaundice 
and  urticaria.  After  the  jaundice  the  maniacal  delirium 
gave  way  to  a  low,  muttering  form.  The  icterus  ap- 
peared on  the  trunk  and  arms  first,  and  then  extended  to 
the  entire  surface.  She  lived  nineteen  days,  and  during 
the  course  of  the  disease  had  diarrhoja  with  pale,  loose 
stools,  and  hemorrhages  from  all  the  mucous  surfaces, 
petechi;e  and  vibices.  The  liver  dulness  decreased  in 
area,  aud  the  splenic  increased  from  day  to  dav.  The 
urine  became  albuminous,  contained  hyaline  aud  granu- 
lar casts,  blood  aud  bile  pigment,  leucin,  and  tyrosin. 
The  urea  became  diminished  in  amount.  The  temper- 
ature range  is  indicated  below.  During  the  three  days 
preceding  the  jaundice,  Avhen  the  patient  was  "bilious," 
a  rise  of  temperature  occurred.  It  then  fell  to  normal 
and  remained  low  until  four  days  before  death,  when 
a  continuous  ascent  began,  reaching  the  acme,  105|^  F., 
thirty  five  minutes  after  death. 

The  pulse  did  nut  increase  beyond  90.  During  the  first, 
second,  and  third  days  of  the  illness  it  ranged  i'rom  82  to 
90;  from  the  fiiurth  to  the  eighth  day,  inclusive,  76  to 
83;  and  from  the  ninth  to  the  sixteenth  day  the  average 
daily  rauge  was  06.  After  the  latter  tlay  it  increased 
daily  to  the  last  day,  when  it  was  86  (highest). 

Along  with  the  occurrence  of  cerebral  symptoms  and 
hemorrhages,  changes  take  place  in  the  liver  and  spleen. 
On  physical  examination  the  liver  dulness  is  observed  to 
decrease  from  day  to  day,  and  even  may  disappear  an- 
teriorly. One  must  be  careful  to  remember  that  the  flat- 
ulent distention  of  the  intestines  may  cause  apparent  les- 
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lilver. 
Liver. 


Day  of  illness. 

Degi-ees, 
Fahrenbeit. 

Bay  of  illness. 

Degrees, 
Fahrenheit. 

First     

A.  M. 

99.0 
99. i 
100.4 
99.4 
98.8 
98.0 
99.0 
97.6 
97.0 
97.4 

p.  M. 

101.0 
100.2 
100.0 
98.4 
98.0 
99.2 
98.4 
97.6 
97.4 
97.6 

Eleventh 

Twelfth 

A.  M. 

90.8 
97.2 
96.8 
97.0 
96.8 
97.6 
99.0 
99.4 
101.6 
104.6 

P.  M. 
97.11 

97.0 

Thirteenth 

Fourteenth 

Fifteenth 

Sixteenth 

Seventeenth  

Eighteenth 

Nineteenth 

Twentieth 

96.8 

97.2 

96.8 

^ixth      

98.4 

Seventh  

99.4 
100.2 

\'ii)tti     

101.8 

104.8* 

»  At  5:20  p..\i.  death. 

seniiig  in  the  area  of  hepatic  duluess.  It  must  also  not 
be  foi'eotteu  that  the  liver  may  be  enlarged.  The  spleen, 
in  a  certain  proportion  of  cases,  is  enlarged.  Legg  states 
that  iu  one-third  of  the  cases  an  enlargement  is  found  at 
the  autopsy.  With  the  diminution  in  the  size  of  the  liver 
pain  in  the  hepatic  region  is  experienced.  This  may  be 
extreme,  entailing  a  great  deal  of  sutfering.  It  is  most 
frequently  seated  in  the  epigastrium,  and,  as  the  changes 
are  most  marked  in  the  left  lobe  of  the  liver,  may  be  due 
to  the  atrophy.  It  is  certainly  a  -svell-recognized  fact 
that  an  agonizing  pain  attends  acute  yellow  atrophy  of 
the  liver,  Altho'ugh  attended  by  vomiting,  the  pain 
dues  not  appear  to  have  any  relation  to  it.  Mai'ked  ten- 
derness in  the  epigastrium  is  associated  with  it  in  many 
instances. 

The  course  of  acute  yellow  atropliy  of  the  liver  varies. 
It  is  sometimes  extremely  rapid.  Fifty  per  cent,  of  cases 
are  fatal  between  the  fifth  and  the  fourteenth  days;  be- 
fore the  fifth  day  death  is  rare  and  is  usually  to  be  seen 
only  in  preguantcases  (Thiei'felder).  Cases  of  death  have 
lieeu  reported  to  occur  twenty-four  hours  after  the  first 
seizure.  The  toxic  stage  is  much  shorter  than  the  pro- 
dromal ;  the  latter  usually  continues  for  from  one  to  eight 
^^•eeks.  The  disease  runs  a  more  rapid  course  in  preg- 
nant woBien. 

The  PKOGNOSis  is  unfavorable,  but  not  necessarily 
fatal.  Cases  of  recovery  have  been  recorded.  In  Wilks' 
celebrated  case  the  patient  recovered,  and  died  two 
montlis  afterward  of  a  i-elapse.  The  case  of  ^Marchantl 
{ride  stipm)  shows  that  true  regeneration  of  liver  sub- 
stance— and  therefore  recovery— is  a  possiljility. 

Diagnosis. — The  presence  of  the  cardinal  features  of  a 
case  of  acute  yellow  atrophy  of  the  liver  renders  the  diag- 
nosis easy.  I'he  prodromal  symptoms,  the  jaundice,  the 
character  of  the  urine,  the  nervous  plienomena,  the 
changes  in  the  liver  and  spleen,  and  the  hemorrhagic 
svmptoms  are  to  be  kept  in  mind. 

"  Care  must  be  taken  to  exclude  those  forms  of  acute 
yellow  atrophy  which  are  due  to  phosphorus  poisoning 
or  to  yellow  fever,  by  attention  to  the  antecedent  circum- 
stances and  the  history  of  the  case. 

Treatment. — The  treatment  can  be  stated  in  a  few 
words.  Some  cures  have  been  reported,  and  hence  it  is 
well  to  seek  some  methods  of  treatment.  The  indications 
that  we  can  thus  far  discern  are  to  relieve  or  cure  the  ca- 
tarrhal symptoms  as  quickly  as  possible,  and  to  allay  the 
maligiiai'it  symptoms  of  the  second  stage.  The  former  is 
the  Freatnient  of  gastro-duodenal  catarrh  or  catarrhal 
jaundice.  General  principles  guide  us  in  the  treatment 
of  the  latter.  JoJui  H.  Mmser. 

JS'ormaii  B.  Gityii. 

'  Revtie  de  M^decine,  1886,  vi„  No.  4,  334^343. 

LIVER,  DISEASES  OF:    ANIMAL  PARASITES.-The 

most  important  of  the  animal  parasites  of  the  liver  is  the 
echinococcus.  Several  others  are  occasionally  found,  but 
so  seldom  as  not  to  justify  the  separate  consideration  of 
them.  The  round  worm,  for  instance,  migrates  into  the 
bile  ducts  and  reaches  the  smaller  tubes.  The  cystieer- 
eus  cellulos*  is  rareh-  found,  and  the  same  is  true  of  the 
psorospermiie.  The  pentastoma  denticulatum  and  the 
so-called  liver  flukes,  distoma  hepaticum  and  distoma 


lanceolatum,  ai'e  a  little  more  frequent.  The  distoma 
hematobium  is  very  rare  except  in  North  Africa.  Other 
forms  have  been  described  under  the  names  of  distoma 
siuense  and  distoma  conjunctum,  but  they  may  be  re- 
garded as  curiosities. 

The  EchiiKicvccus,  or  hydatid  cyst,  is  a  cystic  disease 
of  the  liver  due  to  the  presence  of  the  echinococcus  poly- 
morplius,  the  larval  form  of  the  tttnia  echinococcus;  it 
causes  a  gradual  enlai'gement  and  alteration  of  the  form 
of  the  liver,  and  various  functional  disturbances  both  in 
it  and  iu  adjacent  organs. 

History. — In  the  works  of  Hippocrates,'  Galen,'' 
Areta;us,^  and  other  ancient  writers,  references  are  made 
to  large  cysts  of  the  livei'  containing  water  and,  in  some 
instances,  numerous  vesicles,  which  were  undoubtedly 
hydatid  in  character;  anil  in  the  literature  of  the  six- 
teenth and  seventeenth  centuries  we  find  many  unequivo- 
cal references  to  the  disease.  The  first  accurate  descrip- 
tions of  the  C3'st  are  to  be  found  in  the  "  Sepulchretum  " 
of  Bonetus.''  The  parasitic  nature  of  the  disease  was  not 
known,  however,  until  Pallas,'  in  1760,  discovered  the 
parasite  and  showed  its  close  relationship  to  the  tape- 
worm, Gotze,  in  1782,  determined  that  the  scolices  were 
the  heads  of  embryonic  tania',  and  Bremser,*  in  1S21,  de- 
scribed the  disease  as  it  occurs  in  man.  The  term  echi- 
nococcus was  introduced  by  Rudolphi,  in  1801.  The 
exact  relationship  of  the  echinococcus  to  the  parent  tape- 
worm, and  the  manner  in  wliich  it  invades  the  huiuan 
body,  remained  hypothetical  until  Kiichenmeisier,"  von 
Siebold,*  and  Leuckart'  sliowed  by  direct  experimenta- 
tion that  the  hydatid  is  the  larval  state  of  the  tania  echi- 
nococcus, which  infests  the  alimentary  canal  of  certain 
lower  animals.  The  literature  of  the  subject  has  been 
gieatly  added  to  by  Davaine,  Budd,  Andral,  Frerichs, 
MurehLson,  Heller,  and  JIadelung. 

ETiOLOGY.^Ecbinoeoccusof  the  liver  is  met  with  more 
frequently  in  Iceland  than  in  any  other  part  of  the  world. 
It  has  been  estimated  that  every  seventh  person  in  that 
country  harbors  the  parasite.  Jonassen."  says,  however, 
that  tills  estimate  is  too  high.  No  part  of  the  world  is 
exempt  from  the  disease,  but  the  statistics  of  its  fre- 
quency in  many  parts  are  meagre.  In  the  United  States, 
and  in  most  jiarts  of  Europe,  it  is  comparatively  rare. 
Lyon"  was  able  to  collect  only  241  cases  of  hydatid 
di.sease  in  North  America  up  to  .July  1st.  19U1.  Of  these 
cases,  175  were  definitely  located  iu  the  liver. 

The  disease  appears  alike  in  both  sexes,  and  at  all 
ages,  except  during  infancy.  The  wolf,  fox,  dog,  and 
sheep  are  the  most  frequent  hosts  of  the  parasite.  In 
Iceland  it  is  generally  attributed  to  the  intimate  relations 
which  exist  between  the  people  and  their  dogs,  the  ova 
being  conveyed  no  doubt  in  many  instances  by  the 
tongiie  of  the  dog  to  the  lips  of  his  master;  or  the}-  may 
be  conveyed  through  contaminated  drinking-water.  In 
other  countries  the  di.sease  is  probably  more  frequently 
acquired  from  infected  meat  or  vegetables.  Scolex-bear- 
ing  C3'sts  have  been  discovered  in  tlie  livers  and  other 
tissues  of  the  ox,  sheep,  hog,  goat,  deer,  horse,  squirrel, 
and  many  other  animals.  Richardson "  attributes  the 
frequent  occurrence  of  the  disease  among  the  shepherds 
of  Victoria,  South  Australia,  to  the  eating  of  mutKm,  iu 
the  belief  that  tlie  sheep  have  become  infected  from  the 
shepherd  dogs.  Thomas  '^  found  at  least  forty  per  cent, 
of  unregistered  dogs,  in  various  parts  of  Atistralia,  in- 
fested. Heller '■'  has  suggested  the  possibility  of  auto- 
infection,  on  the  supposition  that  the  taenia  may  gain 
lodgment  in  the  alimentary  canal  of  man,  although  its 
presence  there  has  not  been  demonstrated.  Richardson's 
view  is  especiallv  emphasized  by  Madelung  in  the  Re- 
port of  the  Mecklenburg  Physicians.'*  He  shows  that 
the  dogs  of  Jlecklenljurg,  wliere  the  disease  is  compar- 
atively" frequent,  are  not  more  numerous,  do  not  come 
into  closer  contact  with  the  people,  and  are  not  more 
generally  infested  by  the  t*nia  than  in  South  Ciermany, 
where  the  disease  is  rarely  encountered.  Sheep,  on  the 
other  hand,  are  more  numerous  than  the  people. 

Pathology.— The  tienia  echinococcus  is  about  4  or  5 
mm.  (i  inch)  in  length,  and  consists  of  a  head  and  three 
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segments  (sec  p.  788  of  vol.  ii.).  The  head  supports  a 
rostelluiu  bearing  from  twenty-eiglit  to  lifty-two  rather 
hhint  hooklets,  arranged  in  two  rows,  as  tirst  recognized 
by  Livois.  The  last  segment  is  larger  than  the  others 
combined,  is  endowed  with  both  male  and  female  gener- 
ative organs,  and,  according  to  Leuckart,  has  the  power 
to  accomplish  its  own  fecundation.  This  view  is  not, 
however,  accepted  by  all  investigators. 

After  fecundation  has  occurred  the  segment  becomes 
filled  with  ova,  estimated  at  about  live  thousand  in  num- 
ber, each  containing  an  embryo.  As  soon  as  the  ova  have 
become  mature,  the  segment  containing  them  becomes 
detached  from  the  anterior  portion  of  the  worm,  and  is 
discharged  from  the  intestinal  canal  of  its  host,  either 
In  its  erTtirety  or  after  it  has  been  ruptured.  Birth  per 
vaginam  is  rendered  improbable  by  the  relatively  small 
size  of  this  channel.  The  ova  reach  the  stomach  singly, 
or  in  numbers,  in  the  manner  that  has  been  descriloed. 
Here  the  dense,  sometimes  calcified  capsule  is  dissolved 
by  the  gastric  juice,  and  the  embryo  is  liberated.  This 
is  an  oval,  globular  bod_v,  about  three  times  as  large  as  a 
human  blood  corpuscle,  and  armed  at  one  extremity  with 
six  minvite  hooklets.  From  its  point  of  liberation  in  the 
stomach  or  small  intestine  the  echinococcus  reaches  the 
liver,  either  by  boring  directly  through  tlie  intervening 
tissue,  by  penetrating  a  branch  of  the  portal  vein  and 
being  carried  to  the  organ  by  the  blood  curi-ent,  or  by 
passing  up  the  bile  duct.  Its  migration,  unlike  that  of 
the  cysticercus  or  the  trichina,  is  imattended  b}'  s^-mp- 
toms.  Fortunately,  the  greater  number  of  the  parasites 
are  destro_yed  before  leaving  the  alimentary  canal,  and 
the  cyst  is  usually  single,  but  several  cysts  have  occa- 
sionally been  found  in  proximity.  The  cj'st  is  URually 
located  near  one  of  the  surfaces  of  the  right  lobe,  but 
may  be  found  in  any  part  of  the  organ.  AVhen  the  em- 
brj-o  reaches  the  liver,  it  loses  its  hooks  and  acquires  a 
vesicular  form  by  the  growth,  from  its  caudal  extremity, 
of  a  serous  membrane  which  ultimately  envelops  it  and  be- 
comes distended  with  fluid.  It  thus  becomes  the  echino- 
coccus cyst.-  The  process  by  which  this  state  is  reached 
is  in  no  sense  pathological,  but  constitutes  a  period  in  the 
biological  history  of  the  parasite.  The  growth  of  the 
cyst  is  slow,  years  sometimes  elapsing  before  it  becomes 
large  enough  to  create  appreciable  disturbances.  When 
discovered,  as  in  autopsy,  it  varies  in  size  from  that  of 
a  millet  seed  to  that  of  the  human  head.  The  latter  limit 
is  rarely  exceeded,  but  Leuckart  records  a  ca.se  in  which 
the  C3'st  and  its  contents  weighed  thirty  pounds. 

The  cyst  is  sometimes  very  delicate  and  of  a  gra}'  color, 
sometimes  thick  and  ti'anslucent.  but  usually  it  is  onlv  a 
little  more  dense  than  coagulated  egg  albumen.  It  is 
laniellated,  consisting  of  a  variable  number  of  concentric 
layers,  composed  of  a  substance  resembling  chitin. "  The 
inner  layer,  known  as  the  parenchj'matous  or  germinal 
membrane,  is  granular,  and,  according  to  Naunyn,"  is 
provided  on  its  inner  surface  with  rapidh' vibrating  cilia. 
After  a  variable  time,  usually  from  two  to  five  months, 
little  mounds  appear  on  the  surface  of  the  germinal  layer, 
each  of  which  has  a  small  depression  at  its  apex,  which 
later  becomes  a  vacuole-like  cavity.  These  cavities  then 
enlarge,  and  are  known  as  daughter  cysts.  The  process 
of  budding  may  oc'cur  in  the  daughter  cysts,  giving  rise 
to  granddaughter  cysts.  Either  generation  may  develop 
either  endogenously  or  exogenously.  The  former  meth- 
od of  growth  is  much  the  more  common  in  man.  The 
number  of  cysts  formcfl  varies  from  a  few  to  several 
thousand.  From  the  surface  of  the  daughter  or  grand- 
daughter cysts  scolices,  the  heads  of  embryonic  ta?niiE, 
develo]!.  either  singly  or  in  as  great  number  as  nine  or 
more  (Heller).  These  appear  as  conical  projections,  each 
having  on  its  free  extremity  a  rostellum,  armed  with  a 
double  row  of  hooklets  and  four  suckers.  The  opposite 
extremity  becomes  constricted  into  a  narrow  pedicle, 
which  later  divides,  liberating  the  scolex,  thenceforth  to 
float  freely  about  in  the  interior  of  the  capsule.  The 
.scolices  and  the  brood  capsules  are  endowed  with  the 
power  of  contraction,  so  that  the  heads  maybe  protruded 
from  the  surface  of  the  capsule  or  withdrawn ;  and  after 


the  head  has  become  detached,  it  has  also  the  al)ilit_v  to 
withdraw  its  anterior  portion,  with  the  rostelhnn  "and 
suckers,  into  the  larger  posterior  part.  Throughout  the 
parenchyma  of  the  scolex  more  or  less  numerous  oval  or 
spherical  calcareous  bodies  are  generally  observed.  Very 
rarelj-  scolices  develop  directly  from  the  germinal  layer 
of  the  mother  cyst.  Klichenmeister '*  attributes  this 
phenomenon  to  the  invasion  of  what  lie  designates  the 
echinococcus  scolicipariens,  having  fromtwenfy-eight  to 
thirty-six  hooklets;  while  he  designates  the  parasite 
which  produces  daughter  vesicles  the  echiuococcus  altri- 
cipariens.  This  he  describes  as  having  from  forty-.six  to 
fifty-two  hooklets,  and  as  sometimes  present  in  the  small 
intestine  of  man.  His  view  has  not,  however,  been  gen- 
erally accepted.  Daughter  cj-sts  may  develop  also 
within  the  scolex,  which  then  gradually  becomes  con- 
verted into  a  capsule. 

In  another  variety  of  the  disease  the  cysts  remain 
sterile,  no  scolices  being  formed.  These  were  first  de- 
scribed by  Laennec,  and  were  by  him  designated  acepha- 
locysts. 

The  mvltilociilai-  echinococr us  is  a  form  of  cyst  which 
is  encountered  once  in  about  one  hundred  and  eighty 
cases  of  the  disease.  The  sac,  sometimes  of  veiy  large- 
size,  is  surrounded  b}'  an  exceedingly  dense  fibrous  cap- 
sule, firmly  united  to  the  surrounding  tissue;  is  subdi- 
vided into  numerous  small  cavities,  and  is  filled  with  a 
thick,  gelatinous,  or  colloid  material,  suggestive  of  can- 
cer.    Its  real  structure  was  demonstrated  by  Yirchow." 

The  echinococcus  vesicles  float  in  a  limpid,  usually 
clear,  fluid,  of  neutral  reaction,  with  a  specific  gravity 
of  from  1.006  to  1.01.5.  Sometimes,  however,  the  fluid 
has  a  yellow  or  a  pale  green  tint,  and  is  slightly  alkaline 
from  admixture  of  bile,  or  is  opalescent  from  the  presence 
of  fatty  matter  and  other  debris;  or  it  may  be  a  jiale  red 
from  admixture  of  blood.  Chemical  analysis  shoAvs  the 
presence  of  from  0.50  to  0.76  per  cent,  of  sodium  cldor- 
ide,  and  small  quantities  of  the  earthy  compounds  of 
succinic  acid,  inosite,  and  grape  sugar.  Albumen  is 
never  present,  except  from  the  admixture  of  blood. 
L'rea,  creatin,  and  hajmatoidin  ■"  have  occasionally  been 
found,  the  last  being  considered  peculiar  to  hepatic 
echinococci.  Substances  resembling  toxalbiunins  and 
ptomains  have  been  found  bj'  Maurton,  Viron,  and 
others.  Cholesterin  is  found  in  cysts  whose  contents 
have  undergone  fatty  degeneration. 

As  a  result  of  the  in-itation  produced  by  the  echinococ- 
cus vesicle  in  the  liver  tissue,  a  firm  fibrous  wall  is 
formed  around  it  by  a  hyi-ierplasia  of  the  fibrous  tissue 
of  the  organ.  Avhicli  extends  also  to  the  interlobular  tis- 
sue for  a  variable  distance  around  the  cyst.  This  cap- 
sule is  supplied  with  blood  by  vessels  arising  from  the 
branches  of  the  portal  vein  and  hepatic  artery.  Old  cap- 
stiles  fre(iuently  become  more  or  less  calcified  (see  Fig. 
3221).  As  the  cyst  enlarges  the  parencln'ma  of  the  liver 
is,  to  a  variable  extent,  destroyed. 

The  echinococcus  sometimes  dies,  cither  spontaneously 
or  as  a  result  of  accidents.  Its  growth  is  then  arrested, 
and  the  cyst  remains  as  a  foreign  body  in  the  substance 
of  tlie  liver,  its  contents  frequently  undergoing  retro- 
grade changes  and  absorption,  or  calcification;  or  sup- 
}iuration  occurs,  and  the  pus  finds  exit  externally  or 
through  a  neighboring  viscus. 

S^iiPTOMS,  CouKSE,  AND  TEnin3<.\TioN. — Echinococci 
frequently  exist  in  the  liver  for  years  without  occa- 
sioning sym]itoms.  The  greater  number  of  echinococci 
have  been  discovered  post  mortem.  Only  7  out  of  IS 
cysts,  discovered  in  aulopsy  at  Rostock,  had  been  diag- 
nosticated during  life  (Thierfelder) ;  of  22  discovered  at 
the  Berlin  CHiarite.  13  had  been  diagnosticated;  and 
IMadelung  estimates  that,  outside  of  hospitals,  only  one- 
third  of  the  cases  are  recognized  during  life. 

In  the  majority  of  cases  the  first  symptom  to  attract 
attention  is  the  formation  of  a  tumor,  an  apparent  en- 
largement of  the  liver.  The  direction  of  greatest  pro- 
trusion depends  chiefly  on  the  location  of  the  tumor.  If 
situated  in  the  anterior  jiortion  of  the  right  lobe,  the 
hypogastrium  is  rendered  prominent ;  if  in  the  upper 
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Liver. 
l.lTer, 


portion  of  the  lobe,  it  may  push  upward  into  tlie  thorax, 
elevating  the  diaphragm,  impeding  respiration,  often 
displacing  the  heart  upward  and  to  the  left,  and  so  com- 
pressing the  right  lung  that  the  entire  right  side  of  the 
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Fig.  3231.— Section  of  Ectiinococcus  Cvst  contalnins  Two  Sconces,  in  One  of  which  the  Ros- 
tellum  is  Protruded,  in  the  Other  VVitl'.drawn.  Tlie  Arm  capsule  surrounding  the  vesicle 
shows  a  moderate  degree  ol  calcification.  X  400.  ( From  drawing  ol  Dr.  James  M.  French.) 


thorax  yields  a  dull  tone  on  percussion.  It  niaj'  also  ob- 
literate the  intercostal  furrows  and  even  cause  undue 
prominence  of  the  chest  wall.  If  situated  in  the  lower 
portion  of  the  lobe,  the  cyst  may  extend  dow-n  to  the 
pelvis;  when  it  is  in  the  left  lobe,  the  epigastrium  be- 
comes prominent  and  the  spleen  may  lie  displaced. 

If  accessible  to  palpation,  the  cyst  gives  the  impression 
of  a  smooth  globular  tumor,  fluctuating  as  a  rule,  al- 
though not  always,  and  frequently  somewhat  iiTegular 
in  outline.  If  the  tumor  be  of  large  size  and  coutain 
many  daughter  vesicles,  and  if  the  abdominal  wall  be  not 
too  thick,  we  may,  by  grasping  the  tumor  and  exerting 
moderate  compression  with  one  hand,  and  striking  a 
quick  and  pietty  forcible  blow  upon  it  with  tlie  other, 
elicit  a  peculiar  vibratorv  sensation — the  hydatid  purring 
of  Briau(;-on — which  has  been  compared  to  the  trembling 
of  a  bowl  of  jelly.  By  many  this  sign  is  considered 
pathogncmionic,  but  it  is  absent  in  about  half  the  eases, 
and  lias  been  elicited  also  in  ovarian  cysts  and  ascites. 

Pain  is  an  infrequent  symptom.  Bamberger  states 
that  some  cases,  up  to  a  late  stage,  present  no  symptoms 
referable  to  the  liver,  while  others  are  attended  with  more 
or  less  intense,  undefined,  pressing,  or  lancinating  pains. 

The  pressure  of  a  large  echinococctis  cyst  upon  adja- 
cent organs  produces  symptoms  whicli  belong  alike  to 
all  abdominal  tumors  of  large  size.  Prominent  among 
these  are  dyspna'a  ■nith  cough,  cardiac  palpitation,  indi- 
gestion, vomiting,  constipation,  and  later  ascites,  a?dema, 
and  occasionally'  varicose  veins.  Unless  the  tumor  be 
located  in  the  immediate  proximity  of  the  portal  vein  or 
bile  ducts,  these  vessels  are  not  generallj' interfered  with 
until  late,  when  the  growth  has  become  large ;  jaundice 
is  not,  therefore,  often  present.  There  is  usually  no 
fever  unless  supjiuration  has  occurred,  and  the  nutri- 
tion of  the  individual,  as  a  rule,  is  maintained.  Suppu- 
ration of  the  cyst  is  announced  by  the  development  of 
pain  and  tenderness,  and  an  elevation  of  temperature. 

Ru])ture  of  the  cyst  occasions  a  new  train  of  clinical 
manifestations,  varied  according  to  the  direction  in  which 
the  perforation  occurs.  Spontaneous  recovery  has  fol- 
lowed evacuation  through  the  abdominal  wall,  into  the 
stomach  or  intestine,  into  the  gall  duct,  the  ureter,  or  the 
vagina.  Rupture  through  the  integument  is  generally 
preceded  by  "  pointing  ";  rupture  into  the  hollow  viscera 
is  followed  by  sudden  intense  local  pain  and  the  subse- 
quent evacuation  of  a  large  quantity  of  fluid  containing 


numerous  vesicles.  Rupture  into  the  intestine  or  stom- 
ach produces. a  watery  diarrhrea,  and  the  tumor  fre- 
quently becomes  tympanitic  from  the  admission  of  air. 
The  entrance  of  bile  into  the  sac  causes  death  of  the 
echinoeoecus  and  favors  recovery. 
Rupture  through  the  diaphragm  into 
the  pleural  cavity  causes  severe  pain 
and  urgent  dyspnoea.  If  death  does 
not  result  promptly  from  shock  or 
from  violent  pleuritic  iuHanimation, 
the  fluid  may  ultimately  perforate  a 
bronchial  tube  and  thus  find  exit. 
The  latter  accident  may  prove  fatal, 
either  suddenly  from  strangulation, 
or  in  the  course  of  weeks  i.u-  months 
from  prolonged  suppuration,  gan- 
grene of  the  lung,  and  final  exhaus- 
tion ;  or  it  may  lead  to  recovery.  It 
is  signalized  by  a  sudden  expectora- 
tion of  fluid,  generally  purulent  or 
bloody  in  character,  and  cont^tining 
echinoeoecus  vesicles,  entire  or  in 
fragments,  and  is  commonly  followed 
by  a  pneumothorax. 

Perforation  of  the  pericardium 
proves  fatal  immediately,  or  from 
acute  pericarditis.  After  rupture 
into  the  peritoneal  cavity  death  re- 
sults from  acute,  generally  violent, 
peritonitis. 

In  a   few  cases  the  inferior   vena 
cava  has  been  perforated,  giving  en- 
trance to  the  vesicles  and  leading  to  instant  death  from 
embolism  of  the  pulmonar)-  arter^'.     Perforation  of  the 
arterial  system  leads  to  embolism  and  its  consequences. 

The  multilocular  echinoeoecus  is  usually  firm,  rarely 
fluctuates,  and  is  generall}'  sensitive  on  pressure.  It  is 
frequently  accompanied  by  enlargement  of  the  spleen 
and  ascites.  Gastric  disturbances  are  also  more  frequent 
than  in  the  unilocular  cyst,  and  jaundice  is  usualh'  pres- 
ent. Gastric  and  intestinal  hemorrhages  and  an  effusion 
of  blood  into  the  subcutaneous  tissues  have  occurred. 

Di.\GNOsis. — Echinoeoecus  of  the  liver  is  to  be  differ- 
entiated from  cancer,  amyloid  infiltration,  syphilis,  cir- 
rhosis, and  abscess  of  the  liver,  and  occasionally  from 
hydro-  or  pyothorax,  from  cystic  disease  of  the  retro- 
peritoneal lymph  glands,  from  enlargement  of  the  gall 
bladder,  and  from  aneurism  of  the  abdominal  aorta.  In 
the  early  history  of  the  disea.se  its  differentiation  from 
other  tumors  of  the  liver  or  its  neighborhood  is  often 
very  difficult.  A  tumor  with  the  history  of  slow,  pain- 
less growth,  with  elasticity,  fluctuation,  and  the  peculiar 
hydatid  fremitus,  is  in  all  probability  an  echinoeoecus. 


Fig.  3222.— Booklets  as  found  in  Echinoeoecus  Fluid.    X  absut  750. 

In  every  case,  however,  suflicient  fluid  should  be  with- 
drawn, through  a  small  needle,  to  permit  microscopical 
and  chemical  investigation.  If  the  fluid  be  clear,  limpid, 
free  from  allnimin.  of  low  specific  gravity,  and  if  it  con- 
tain inositc,  and  succinic  acid,  there  can  be  little  doubt  of 
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the  hj'datid  character  of  tlie  tumor.  By  the  discovery  of 
hookiets  (Fig.  3323),  aud  fra.snieuts  of 'laiiicllated  mem- 
brane, the  diagnosis  is  established.  But,  unfortunately, 
many  of  these  features  are  generally  absent. 

From  cancer,  the  echinococcus  may  generally  be  dis- 
tinguished by  the  absence  of  tlie  lancinating  pains,  the 
tenderness,  and  the  hard  nodular  surface  of  the  latter, 
which  is  also  frequently  associated  with  a  cachexia  and 
cancer  of  other  organs;  from  the  medullar}'  carcinoma, 
which  has  undergone  softening,  the  distinction  is  often 
very  difficult.  The  multilocular  echinococcus  can  rarely 
be  differentiated  diu-ing  life.  From  amyloid  inliltration 
it  is  distinguished  by  the  absence  of  the  hardness,  as  well 
as  of  the  history  of  "prolonged  suppuration  and  the  wax- 
like hue  of  the  skin  that  ischaracteristic  of  tliis  affection. 
Syphilis  must  be  excluded  by  the  absence  of  evidences 
of  present  or  past  specific  disease  of  the  skin,  mucous 
membranes,  bones,  aud  genitalia.  lu  cirrhosis  there  are 
usually  ascites  and  enlargement  of  the  spleen,  with  the 
history  of  alcoholic  excess  and  consequent  gastric  dis- 
turbances, which  do  not  belong  to  echinococcus.  Ab- 
scess of  the  liver  usually  follows  an  acute  inffammatiou 
of  the  abdominal  or  pelvic  organs,  and  is  associated  with 
acute  s_ymptonis.  chills,  fever,  pain,  and  tenderness.  An 
echinococcus  which  has  elevated  the  diaphragm  is  dis- 
tinguished from  hydro-  or  ]ineiuuothorax  by  the  course 
of  the  upper  boundary  of  percussion  dnlness,  which,  in 
the  echinococcus,  is  highest  in  the  axillary  line.  Further, 
a  pleuritic  exudation  is  generally  preceded  by  an  acute 
attack  of  pain  and  dyspua'a,  with  fever  and  cough,  and 
is  frequently  traceable  to  cardiac  or  renal  disease,  or  to 
pulmonary  tuberculosis;  whereas  echinococcus  requires 
mouths,  or  even  years,  for  its  development,  and  by  it  the 
heart  is  pushed  upward  as  well  as  to  the  left. 

Cystic  enlargement  of  the  retroperitoneal  lymph  glands 
has  rarely  to  be  excluded;  but  in  a  case  reported  by 
Ransoholf  -'  the  liver  was  so  compressed  and  its  boun- 
daries were  so  enlarged  bj'  a  smooth,  globular,  fluctuating 
tumor  that  appeared  to  be  a  part  of  the  liver,  that  the 
echinococcus  ciiuld  not  be  excluded  until  an  exploratory 
incision  liad  been  made. 

Enlargement  of  the  gall  bladder  can  be  confounded 
only  with  a  pendulous  echinococcus  cyst.  Chemical  aud 
microscopic  examination  of  the  flttid  is  sufficient  to  es- 
tablish the  diaguo.sis. 

Aortic  aneurism  can  generall_y  be  excluded  by  its  posi- 
tion and  outline,  as  well  as  b.y  its  pulsation.  Pean  ob- 
served a  case,  however,  in  which  an  echinococcus  c_yst,  as 
large  as  a  child's  head,  rested  directly  upon  the  aorta  in 
such  a  manner  as  to  transmit  a  strong  impulse. 

An  important  point  which  arises  in  the  differentiation 
of  the  echiuococeus  cyst,  especially  with  reference  to 
tlie  adoption  of  operative  procedures,  is  to  determine 
whether  the  cyst  is  simple  or  compound,  i.e.,  whether 
the  daughter  vesicles  have  developed  endogenously  or 
exogenously.  Occasionally  the  presence  of  two  or  more 
large  and  distinctly  defined  prominences  will  denote  the 
presence  of  the  latter  variety,  and  the  diagnosis  will  be 
established  if,  after  withdrawal  of  the  fluid  from  one 
cyst,  the  others  remain  distended.  It  may  also  be  sus- 
pected in  case  the  quantity  of  fluid  v.-hich  can  be  with- 
drawn from  a  large  tumor  by  aspiration  is  relatively 
small.  The  case  reported  by  Whittaker ''  is  of  interest 
in  this  connection.  Here  a  large  cyst  protruded  and 
was  incised,  the  writer  being  present  at  the  operation ; 
the  numerous  siualler  cysts  found  at  the  autopsy  a  few 
weeks  later  were  Udt  recognizable. 

Progkosis. — The  prognosis  of  echinococcus  depends 
largely  upon  the  size  of  the  cyst  and  its  location  in  the 
liver.  If  death  of  the  parasite  occurs,  recovery  is  almost 
certain.  If  the  cyst  ruptures  into  a  serous  cavity,  the 
prognosis  is  exceedingly  grave;  if  into  the  vena  cava,  it 
is  fatal;  if  into  other  vessels,  it  is  usually  so.  Rupture 
into  the  intestinal  canal,  directly  or  through  the  bile 
dnct,  is,  next  to  jierforation  of  the  abdominal  wall,  the 
most  favorable  route  of  exit.  The  prognosis  of  a  living 
echinococcus  in  the  parenchyma  of  the  liver  should  at- 
waj'S   be   considered   sutlicieutly  grave   to  warrant   the 


adoption  of  measures  for  its  destruction  as  soon  as  prac- 
ticable after  its  discovery. 

Prophylaxis. — This  consists  in  the  prevention  of  the 
contamination  of  food  and  drink  by  the  ova  of  the  taenia 
echinococcus.  In  Europe  aud  America,  where  the  do- 
mestic animals  do  not  necessarily  come  into  so  close  con- 
tact with  their  masters  as  in  Iceland,  and  where  greater 
attention  is  paid  to  cleanliness,  the  disease  maybe  largely 
controlled.  To  this  end.  the  public  should  be  educated 
to  the  necessity  of  excluding  dogs  from  those  localities  in 
which  their  foeces  may  contaminate  tlie  food  and  drink 
not  only  of  man,  but  of  sheep  and  cattle.  Neither  should 
dogs  be  allowed  to  eat  the  refuse  or  viscera  of  slaugh- 
tered animals,  or,  in  fact,  any  uncooked  flesh.  All 
meats  should  be  thoroughly  inspected  for  the  cysts,  and 
should  lie  thoroughly  cooked  before  being  eaten  by 
man  ;  and  vegetables  desired  for  raw  consuiuptiou,  as  let- 
tuce, celery,  cabbage,  and  cresses,  should  be  thoroughly 
cleansed  and  inspected  before  being  placed  on  the  table. 
Boiling  is  sufficient  to  destroy  the  vitality  of  the  ova  in 
either  animal  or  vegetable  food. 

Medicinal  Tkeatment. — The  use  of  medicines  in  the 
treatment  of  this  disease  has  been  abandoned,  for  it  is 
not  believed  that  any  drug  can  penetrate  the  dense  cap- 
sule. When,  however,  we  reflect  that  death  of  the  echi- 
nococcus has  occurred  sijontaneously,  or  as  a  result  of 
the  most  trivial  accident,  we  can  readily  comprehend 
how  cures  have  been  attributed  to  such  remedies  as  po- 
tassium iodide,  mercury,  and  various  anthelmintic  reme- 
dies or  even  to  the  application  of  salt  solution. 

Surgical  Treatment. — Surgical  measures  are  indi- 
cated, as  a  rule,  as  soon  as  the  character  of  the  growth 
has  been  recognized,  for  the  chances  of  recovery  are  di- 
rectly proportionate  to  the  early  destruction  of  the  echi- 
nococcus. The  methods  employed  are:  (a)  simple  acu- 
puncture ;  (b)  puncture  and  aspiration ;  (c)  electrolysis : 
and  {d)  free  incision  with  subsequent  drainage  and 
irrigation. 

Acupuncture  has  proved  successful  in  a  few  cases. 
Aspiration  has  proved  successful  when  onlj-  a  small 
quantity  of  the  fluid  has  been  withdrawn,  as  well  as 
after  complete  evacuation  of  the  cyst.  Its  chief  element 
of  danger  is  the  certainty  with  which  suppuration  follows 
its  repetition.  After  the  withdrawal  of  fluid  by  aspi- 
ration various  substances  liave  been  injected  for  the  pur- 
pose of  destroying  the  parasite,  but  the  practice  is  strongly 
condemned. 

Electrolysis  was  originally  proposed  by  Michon  "  and 
Althaus,"  but  was  first  extensivelj'  emploj-ed  by  Fagge 
and  Durham,'"  who  report  eight  succes.sive  recoveries 
from  its  use.  The  method  consists  in  introducing  into 
the  most  prominent  part  of  the  tumor  two  fine,  gilded, 
steel  needles,  two  inches  apart,  and  both  connected  with 
the  negative  pole  of  a  ten-cell  battery  capable  of  decom- 
posing a  saline  solution.  The  positive  pole — a  moLstened 
sponge  electrode — is  then  placed  on  the  surface  and 
moved  about  over  the  hepatic  region.  The  current  is 
permitted  to  ])ass  for  about  ten  minutes.  In  the  cases  to 
which  reference  lias  been  made,  the  immediate  effect  on 
the  tumor  was  often  a  slight  increase  of  size,  owing  to  the 
disengagement  of  Jiydrogen  gas.  Constitutional  disturb- 
ances were  also  jiroduced  in  all  but  one  case,  the  tem- 
perature ranging  between  100°  and  103"  F.  for  fmni  two 
to  nineteen  days.  Later,  however,  the  tumor  diminished 
in  .size  and  finally  disappeared,  its  absorption  requiring 
from  a  few  weeks  to  several  months. 

Incision  of  the  echindcoecus  cj'st  may  be  performed  by 
a  continuous  operation  or  at  two  sittings,  inflanimatory 
adhesion  of  the  peritoneal  surfaces  being  waited  for  in 
the  interim.  The  method  now  generally  adopted  is  that 
of  first  sewing  the  wall  of  the  cyst  to  the  abdominal  wall 
and  cutting  between  the  sutures.  The  steps  of  the  oper- 
ation are  the  same  as  those  adopted  in  opening  a  hepatic 
abscess  and  the  dangers  are  no  greater.  Lihotzky  "  has 
reported  twenty-five  operations,  fovir  of  which  were  un- 
der his  own  observation,  with  only  four  deaths,  and  tliree 
of  these  not  attributable  to  the  operation.  Lihotzky 's 
operations  were  all  made  b}'  the  two-sittings  method,  and 
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were  all  successful.  Nei.sser"  estimates  the  mortality  at 
about  one-third.  Even  if  the  latter  estimate  be  correct, 
the  operation  is  certainlj-  indicated,  at  least  after  milder 
measures  have  failed. 

Cases  are  sometimes  encountered  which  require  special 
methods  of  treatment,  as  when  the  echinococcus  is  at- 
tached to  the  liver  by  a  pedicle,  and  has  to  be  removed 
en  mituse. 

The  treatment  of  tlie  multiioeular  echinococcus  is 
wholly  symptomatic.  James  M.  Frcnc/i. 

'  Hippocrates  :  Aphorisms,  vii..  5.5. 

^(ialen:  Conimeut.  in  .\iiliiirisinns.  vii.,  .54. 

3  Aretaeus:  De  Causis  tM  Sitrn.  Diiitui'ii.  Morb.,  lib.  li. 

*  Bonetus;  Sepuli-lneTuin.  lil).  iii..  Sci-,  21. 

s  Pallas:  he  Infrslivis  vivinit.  intra  \l\eMt  .  Diss.  Inaug. 

sBreinser:  Jmirri.  (  "iniik-ni..  Paris,  tuiii.  .\1..  p.  2s:.MIJavaine,  p.SfiOi. 

"  Kiiclienineistei- .  I'l'aLM-r  \  iprtrljahrsseliiifl.  IN.5^'. 

^  Von  SieboUI :  Zeitsthr.  ftir  \^■lsseIlscll..  l,>.Vi-.>i. 

9  Leui'kart ;  l>ie  Ulasenliantiw  iirmer  n.  ihre  Eutwickelung,  1856. 

"*  Jonassen-  Qimteti  by  Maileliing:,  op,  cit.,  p.  IS. 

1'  Lyon  :  Anier.  Jonrn.  of  tlie  Med.  Scienres.  vol.  c.xxiii.,  191A  p.  154. 

'2  nichardson :  Edinburgb  .Med.  Journal.  IMiT,  p.  .525. 

"Thomas:  Hydatid  Diseases,  with  :<iie.'.  Uef.  to  Prevalence  in 
Australia,  Adelaide.  1884. 

"  Heller:  Ziemssen,  Cyclop,  of  Pi-act.  of  .Med.,  Amer.  edit.,  vol.  iii., 
p.  579. 

i^Madelunj;:  BeitriiEre  Mecklenburg.  Aerzte  zur  Lehre  von  der 
Echiiiococ.-Krunkh..  sluttL'ait.  1.'^S5. 

"  Liicke:  Vinljow's  Alvhiv.  vol.  ix..  p.  189,  186n. 

"  Naunyn  :  Anhiv  fiir  .\nat.,  Physiol.,  etc.,  1862.  p.  61.5. 

'^  Kik-hrnmt'ister :  Die  in  u.  an  d.  Korper  d.  lebend.  Mensch.  vnr- 
kommendeii  i'arasiteu,  vol.  i 

i»  Vii'cho\y  ;  Arcliiv  fiir  Anat.,  vol.  xi.,  p.  SO. 

-"  Davaine :  Traite  des  Entozoaires  et  d.  Malad.  Vermin.,  Seme  edit., 
p.  28U,  Paris.  1877. 

-'  liansoholl:  Cincinnati  Lancet  and  Clinic,  vol.  xi..  p.  451,  188:5. 

==  Whitl;dier:  Mcdj.-al  .News.  Pliiladcl|il]ia.  vol.  xlix.,  p.  57H,  1886. 

==Michon:  filed  by  Davamc.  i.,..  ril..  p.  .V.lii. 

2^  .Vltbaus :  etn  the  Electrolytic  Treatment  of  Tumors,  etc.,  Loudon, 
1S67. 

2=  Medico-Chirurg.  Transact.,  1871.  p.  1. 

-'■  Liliotzky :  Deutsche  Zeit.schr.  fiir  Chirurg.,  Bd.  xxiii.,  188.5,  p.  114. 

-'Xeisser:  Die  Echinokokkenkrankheit,  Berlin,  1877  (quoted  by 
Lihotzky). 

LIVER,  DISEASES  OF:  CIRRHOSIS.  (I.  PATHO- 
LOGICAL).—L)i:fimtuin  AND  C I. Assii-iCATioN.— Cirrho- 
sis of  the  liver  is  a  chronic  disease  caused  by  a  diffuse 
overgrowth  of  the  counective-tissue  framework  of  the 
organ.  Proliferation  of  the  stroma  may  take  place  around 
abscesses,  echinococcus  cysts,  guramata.  foieigu  bodies, 
etc.,  in  the  pi'ocess  of  their  eucapsidation,  Init  the  tei'm 
ciriiiosis  is  not  applicable  to  such  localized  conditions.    . 

Although  all  parts  of  the  liver  are  affected  in  cirrhosis, 
the  alterations  may  be  more  marked  in  some  regions  than 
in  others. 

Vntil  recently  it  has  been  understood  that  the  increased 
tissue  must  attain  some  degree  of  maturity  before  a  cir- 
rhosis could  be  said  to  exist ;  however,  the  direction  of 
investigation,  both  clinical  and  pathological,  has  been 
toward  a  more  thorough  comprehension  of  the  earl)' 
symptimis  and  changes,  and  at  present  discussions,  under 
the  caption  of  cirrhosis,  of  conditions  unaccompanied  by 
any  considerable  overgrowth  of  the  stroma,  are  by  no 
means  rare. 

Without  doubt  the  tendency  of  work  in  this  direction 
will  not  only  add  to  our  knowledge  of  the  etiology  of 
cirrhosis,  but  will  also  extend  the  present  limitation  of 
the  term  cirrhosis,  so  that  precicntricial  stages  in  its  de- 
velopment will,  in  the  course  of  time,  be  included  and 
form  essential  parts  of  the  disease. 

Numerous  descriptions  of  cirrhotic  livers  occur  in  the 
writings  of  the  earliest  medical  works  under  such  names 
as  hepar  durum,  obstructio  hepatis,  scirrhus,  etc.  Ac- 
cording to  Frerichs,  Morgagni  especitdly  had  clear  no- 
tions of  cirrhosis.  There  is  no  doubt  that  many  cases  of 
carcinoma  and  other  tumors  were  included  in  the  same 
category  with,  cirrhosis  by  these  ancient  writers.  That 
Laennec,  to  whom  the  name  cirrhosis  is  generally  ac- 
credited, mistook  the  yellow  projections  on  the  surface 
for  new  formations,  is  a  fact  frequently  referred  to. 

The  subject  of  the  classification  of  the  ciirhoses  is  a 
favorite  one,  and  at  meetings  of  physicians  pi'olonged  en- 
deavors to  attain  a  unanimity  of  opinion  are  not  uncom- 
mon. Many  facts  bear  witness  thtit  the  last  and  tinal 
contribution  to  this  topic  has  not  as  yet  been  written. 


The  co-ordination  between  anatomic  changes  and  clinical 
symptoms  has  not  been  completed;  the  conception  of  cir- 
rhosis, as  before  stated,  is  constantly  being  exteifded  to 
cover  earlier  and  other  conditions  than  it  previously  ap- 
plied to;  within  recent  years  new  forms  of  cii'ihosis"  that 
are  distinct  entities,  at  least  from  the  standpoints  of  mor- 
bid anatomy  and  etiology,  have  obtained  recognition; 
and  lastly,  it  should  be  remembered  that  the  capacity  for 
regeneration  possessed  by  the  liver  is  quite  remarkable. 
In  the  light,  therefore,  of  what  has  already  happened  it 
cannot  be  considered  surpri.siug  that  other  combinations 
of  regeneration  and  intianimation  than  those  at  present 
recognized  in  the  liver  should  in  the  course  of  time  pro- 
cure the  dignity  of  separate  cousidei'ation. 

There  is  generally  foimd  in  mo.st  classifications  a  group 
of  so-called  "mixed  cirriioses  "  which  includes  cases  not 
readily  disposed  of  under  more  exact  names.  The  diffi- 
culty of  dispensing  with  this  gi'oup  and  its  constant  rc- 
cuiTence  even  in  the  writings  of  the  best  authorities  fur- 
nish sufficient  proof  of  both  the  inexactness  of  present 
classifications  and  of  the  variety  of  processes  that  may 
contribute  to  produce  a  cii'rhosis  of  the  liver. 

The  ideal  and  scientific  classification — the  etiologic  one 
— has  not  gained  much  ])revalence  on  account  of  difficul- 
ties in  adjusting  it  to  groups  of  symptoms  and  morbid 
changes;  likewi.se  the  subdivisions  of  pathologists  seldom 
meet  with  the  entii-e  approval  of  clinicians.  Thus  it  has 
happened  that  the  forms  of  cirrhosis  usually  mentioned 
are  derived  from  two  perspectives:  those  of  etiology  and 
of  morbid  anatomy. 

Atrophic  and  hypertrophic  cirrhosis  are  the  generally 
accepted  forms;  fatty  cirrhosis,  pigmentary  cirrhosis, 
Glissonian  cirrho.sis,  a  cirrhosis  due  to  calcuh  and  long- 
standing biliary-  obstruction,  a  cirrho.sis  caused  by-  passive 
hyperaMuiaand  the  cirrhoses  of  tuberculosis,  malaria,  and 
syphilis  have  also  been  described.  They  have,  however, 
fewer  clinical  and  anatomic  features  than  the  two  fiist- 
mentioned  forms,  which  allow  of  their  ready  recognition 
either  at  the  bedside  or  in  the  necropsy  room.  And  yet, 
although  their  permanent  taxonomic  position  is  duliious. 
certain  recent  contributions  indicate  that  some  of  them 
are  entitled  to  more  recognition  than  they  have  hereto- 
fore received. 

Etiology. — The  factors  generally  recognized  as  caus- 
ative are  alcohol,  arteriosclerosis,  syphilis,  tuberculosis, 
malaria,  pas.sive  hypernemia,  pigmentation  with  intrinsic 
or  extraneous  pigments,  biliary  obstruction,  and  the  acute 
infectious  diseases. 

Of  all  factors  alcohol,  in  the  form  of  the  stronger  spirit- 
uous beverages  and  when  used  daily  for  long  pei'iods,  is 
entitled  to  the  most  important  place.  Although  the  ex- 
perimental pi'oduelion  of  cinhosis  of  the  liver  in  animals 
with  alcohol  by  various  observers  (Sti-aus  and  Blocq.  La- 
fitte,  Saboiirin,  Afanassiew,  and  others)  has  not  been  at- 
tended with  uniform  results,  they  have  on  the  whole 
confirmed  clinical  observations.  It  is  extremely  doubt- 
ful if  any  animal  expeiiments  will  equal  in  value  the 
verifying  evidence  furnished  by  the  numerous  cases  re- 
corded of  atrophic  cirrhosis  in  children  and  even  infants, 
to  whom  misguided  parents  have  given  daily  di'inks  of 
beer  or  stronger  liquors.  The  exact  manner  in  which 
alcohol  produces  cirrhosis  of  t!ie  liver  is  not  known.  It 
has  been  supposed  by  some  that  alcohol  alone  will  not 
suffice,  but  that,  following  its  ingestion,  substances  are 
formed  in  the  alimentary  canal  which  so  act  on  the  liver 
that  cirrhosis  is  bi-ought  about. 

The  frequent  observation  of  a  ciri'hosis  of  the  liver  in 
animals,  accidentally  encountered  in  the  course  of  routine 
laboi'atory  experimentation,  is  in  direct  accord  with  the 
fact  that  it  has  been  ]>urposely  produced  in  animals  by  a 
great  variety  of  substances;  in  fact,  "there  are  few  dis- 
eases," Siegenbeek  van  Heukelom  wrote  in  189G,  "that  are 
in  process  of  production  in  such  divers  ways  by  investi- 
gators." 

Among  the  substances  used  are  arsenic,  phosphorus, 
silver,  lead,  antimony  and  other  metallic  poisons,  chloro- 
form, paraffin,  butyi'-ic,  valerianic,  acetic  and  other  or- 
ganic acids;  crotou  oil  and  carbolic  acid.     The  toxins  of 
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-certain  bacteria  have  l)een  used,  and  Besancon  used  dead 
tubercle  bacilli.  Other  investigatore  have  employed  vege- 
table alkaloids;  for  instance,  Marckwaltl  found  that  a  cir- 
rhosis followed  the  injection  of  antipyrin  in  frogs  and 
rabbits. 

From  the  organs  of  a  guinea-pig  that  died  without  ap- 
parent cause  Weaver  isolated  a  bacillus  belonging  to  the 
colon  group,  which,  when  injected  into  guinea-pigs,  in 
doses  not  immediately  fatal,  caused  a  cirrhosis ;  bouillon 
cultures  sterilized  by  heat  caused  similar  alterations  of 
the  liver.  Hektoen  has  jiroduced  a  perilobular  cirrhosis 
ill  guinea-pigs  and  raljbits  by  means  of  a  bacillus  of  the 
pseudo-diphtheria  group  and  also  by  cultures  of  the  ba- 
cillus tiltered  through  porcelain. 

The  above-named  poisons,  bacteria,  and  bacterial  prod- 
ucts have  been  administered  with  food,  injected  into  the 
liver  directlv,  or  into  the  blood-vessels  or  body  cavities. 

The  resuitsof  investigators  in  efforts  to  produce  cir- 
rhosis of  the  liver  e.vperimentally  in  aniinals  have  been 
varied ;  the  production  of  cirriioses  which  would  serve 
as  prototypes  for  those  observed  in  man  has  been  rarely 
accomplished.  The  results  obtained  by  Boix  with  or- 
ganic acids  deserve  special  mention  in  this  regard. 

Kirkow  has  concluded,  after  a  careful  review  of  the 
literature,  that  degenerative  processes  and  necrosis  of  the 
liver  cells  are  not  necessarily  followed  by  cirrhosis,  and 
that  the  important  factor  in  the  production  of  a  cirrhosis 
is  the  repeated  or  continuous  action  of  agents  which  pro- 
duce sucii  alterations — i.e.,  agents  which  cause  irritation. 

In  addition  to  such  investigations  with  substances  that 
act  by  destroying  the  parenchyma  of  the  liver,  efforts 
liave  also  been  made  to  produce  cirrhosis  by  constricting 
the  common  bile  duct  or  its  branches,  or  by  incomplete 
ligation  of  the  main  divisions  or  the  branches  of  the 
hepatic  artery  or  portal  vein;  the  consequences  of  ex- 
perimental hepatic  embolism  have  also  been  studied. 

Atrophic  Cirrhosis. — This  form  of  cirrhosis  is  the  best 
and  longest  known ;  it  is  the  commonest  variety  and  has 
long  enjoyed  distinction  under  the  names,  "gin-drinkers' 
liver  "  and  "  hob-nailed  liver  "  ;  it  is  also  known  as  "  Latfn- 
nec's  cirrhosis  "  and  "  granular  atrophy  of  the  liver."  In 
the  liver  it  is  the  analogue  of  chronic  interstitial  nepliri- 
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some  are  clearly  too  small  to  represent  lobules  (sublobular  cirrhosis) 
o£  tlie  portal  vein.    (Dr.  Le  Count's  specimen.) 

tis  or  the  "small  granular  kidney."  The  liver  in  this 
form  of  cirrhosis  is  lessened  in  size  and  weight;  the  dimi- 
nution in  size  is  often  extreme  in  the  left  lobe,  and  this 
portion  may  appear  simiily  as  a  short  fibrous  tag  attached 
to  the  left  border  of  tlic  liver. 
The  weight  is  often  reduced  one-half  and  may  be  even 


less.  The  external  surface,  in  place  of  the  usual  smooth 
and  glistening  appearance,  possesses  irregular  rounded 
elevations  that  vary  in  size  somewhat,  but  are  distributed 
quite  uniformly  over  all  the  exterior. 

The  elevations  vary  in  color  not  onlj^  in  different  cases 
but  also  in  the  same  liver;  the  presence  of  fat  and  the 
biliarj'  pigments  in  different  combinations  produces  tints 
of  j'ellow  and  of  yellowish  green  or  dark  green.  These 
elevations  represent  the  remaining  liver  tissue,  and  some 
of  them  may  correspond  closely  to  the  so-called  adenomata 
or  foci  of  nodular  liyperplasia;  to  some  extent,  at  least, 
most  of  these  elevations  on  the  external  or  cut  surface 
represent  efforts  at  regeneration  on  the  part  of  liver  cells 
and  bile  ducts. 

Between  the  elevations  there  are  furrows  or  linear  and 
anastomosing  depressions  that  are  gray  or  reddisli  accoi'd- 
ing  to  the  embryonal  or  mature  character  of  the  granula- 
tion tissue  composing  them. 

The  elevations  may  be  fairly  uniform  in  size  of  they 
may  varj'  from  a  barely  visible  size  to  that  of  a  lilbert; 
they  are  often  best  developed  near  theanterior  margin  or 
on  "the  left  lobe.  That  the  contained  liver  cells  are  in  a 
state  of  compression  is  rendered  obvious  by  stripping  off 
the  capsule ;  the  same  fact  is  made  apparent  by  section- 
ing the  liver,  when  the  islands  of  liver  tissue  are  found 
projecting  above  the  remainder  of  the  cut  surface.  The 
liver  is  firm  and  cuts  with  increased  resistance;  the  con- 
sistence may  be  like  that  of  cartilage. 

It  is  impossible  to  distinguish,  on  the  cut  surface,  the 
"  lobular  markings  "  with  any  degree  of  ceitainty.  It  is 
not  imcommon  to  see  districts  tlie  seat  of  passive  hyper- 
a;mia  in  which  the  "nutmeg  appearance"  of  cyanotic 
atrophy  is  added  to  the  changes  caused  by  the  cirrhosis. 
The  histologic  changes  are  as  a  rule  confusing  in  that 
lobides  are  not  readily  found;  difficulty  is  exjierienced 
in  locating  the  central  or  intralobular  veins,  and  lobules 
are  often  so  cut  up  by  bands  of  fibrous  tissue  that  it  may  be 
impossible  to  locate  their  fonuer  limitations  (Fig.  8223). 
It  is  not  imcommon  to  find  small  groups  of  liver  cells 
wholly  within  quite  wide  bands  of  fibrous  ti.ssiie.  As  a 
rule,  the  liver  cells  are  quite  well  preserved,  although 
many  may  contain  blood  and  bile  pigments  or  may  show 
signs  of  the  former  presence  of  fat 
-^ — ' — ■■ .-— ,  droplets;    occasionally    fatty   de- 

generation is  very  marked.  The 
excess  of  connective  tissue  is  most 
abundant  about  the  portal  vein 
radicles;  in  any  well-developed 
ca.se  of  atrophic  cirrhosis  there 
may  be  not  only  a  large  amount 
of  fibrous  tissue  in  these  locali- 
ties, but  in  other  places  there  is 
also  granulation  tissue  containing 
newly  produced  blood-vessels  and 
accumulations  of  round  cells, 
fibroblasts,  and  leucocytes.  The 
vessels  are  outgrowths  from  the 
branches  of  the  hepatic  artery. 

Tlie  occurrence  of  purely  uui- 
lobular  or  of  piirelv  multilobular 
cirrho.se.s — the  former  with  the  in- 
creased tissue  around  each  hiliule, 
^\'hile  in  the  latter  it  surrounds 
two  or  more  lobules — is  certainly 
quite  rare;  usually  in  any  ad- 
vanced case  of  atrophic  cirrhosis 
the  arrangement  of  the  increased 
stroma  is  not  limited  to  any  sin- 
gle type.  Fle.xuer  and  his  pupils 
and  also  Oliver  have  ascertained 
that  both  white  fibrous  and  yel- 
low elastic  tissue  are  increased  in 
amount  in  this  form  of  cirrhosis  (Fig.  3324).  In  the  nor- 
mal liver,  according  to  Mall,  there  are  three  histological 
varieties  of  connective  ti.ssue  .serving  as  its  stroma:  the 
white  fibrous,  the  yellow  elastic,  and  reticulum;  the  last 
named  existing  chiefi}-  within  the  lobules,  while  the  yel- 
low elastic  tissue  is  to  be  found  within  ami  around  the 
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blood-vessels.  All  three  varieties  i)iay  be  iucreased  in  atro- 
phic cirrhosis,  but  as  coucerns  the  reticulum  the  process 
seems  to  be  au  hyperlropb}-  rather  tliau  an  hj'perplasia. 
At  the  edges  of  the  collections  of  liver  cells  represent- 
ing lobules  or  portitms  of  lobules  and  in  the  periportal 
newlv  formed  connective  tissue,  there  are  present  rows 
of  ceils  that  represent  the  attempt  of  the  biliary  channels 
to  form  new  liver  tissue.  The  continuity  of  some  of 
tliese  embryonic  biliary  canals  with  the  older  channels 
of  the  same  kind  has  been  proven  by  Ackermann.  who 
sncceeded  in  injecting  them.  It  is  also  thought  that 
some  of  them  may  represent  a  reversion  of  the  liver  cells 
to  an  embryonic  type.  Many  of  these  rows  of  cells  M'e 
continuous  with  the  cords  of  liver  cells. 

There  are  certain  sequential  and  incidental  changes  in 
other  viscera  and  in  other  pans  of  the  body  that  are 
more  or  less  characteristic  aud  constant  accompaniments 
of  atrophic  cirrhosis  and  deserve  consideration. 

The  spleen  is  usually  enlarged  and  it  may  attain  twice 
or  even  three  times  its  normal  size.  This  enlargement  is 
usually  ascribed  to  passive  hyperamiia,  aud  yet  the 
claims  of  Oestreich  are  frequently  quoted.  From  the 
study  of  a  number  of  cases  he  was  led  to  believe  that  the 
enlargement  is  mainlv  of  an  inflammatory  character  aud 
that  during  the  early  stages  of  the  cirrliosis  the  pulp  of 
the  spleen  undergoes  an  hyperplasia  which  may  persist, 
or  later  sutler  induration  or  atroph}'.  Oestreich  believes 
that  the  splenitis  is  due  to  the  same  irritants  as  those 
which  produce  the  cirrhosis,  and,  like  Ackermann,  be  is 
of  the  opinion  that  they  maj'  reach  the  liver  by  the  ar- 
terial circulation. 

The  absence  of  valves  in  the  portal  vein  and  its  branches 
facilitates  collateral  circulation,  which,  however,  is  sel- 
dom if  ever  completely  established;  and,  in  consequence 
of  this,  peculiar  and  interesting  alterations  result.  The 
classical  so-called  "caput  Medusa;"  is  perhaps  of  more 
clinical  signiticauce  but  certainlv  not  more  interesting 
than  some  of  the  more  deeidy  seated  disturbances  of  the 
circulation  and  blood-vessels,  that  owe  their  origin  to  a 
similar  cause.  The  writer  once  met  Avith  multiple  dila- 
tations of  the  mesenteric  veins  in  a  necropsy  held  at  the 
Cook  County  Hospital  iu  Chicago,  upon  the  body  of  a 
man  who,  previou.sly  to  his  death  from  atrojihic  cirrhosis, 
had  suffered  from  numerous  intestinal  hemorrhages. 
The  dilatations  were  located  at  the  junction  of  the  mes- 
entery and  bowel,  were  usually  circular  in  contour,  vai'ied 
in  size  from  a  buck  shot  to  a  small  hickory  nut,  and  were 
most  numerous  in  the  ujiper  part  of  the  bowel,  decreas- 
ing in  frequency  toward  the  culon.  Many  of  these  had 
uptured  into  the  bowel  and  formed  false  diverticula : 
others  were  tilled  with  dark  blood  or  thrombi  and  looked 
lot  unlike  a  string  uf  small  grapes  that  formed  a  fringe 
;o  the  intestine  at  its  mesenteric  attachment. 

Dilated  and  tortuous  veins  occur  in  all  the  ligaments 
)f  the  liver;  in  the  round  ligament  a  dilated  vein  is  oc- 
•asionally  found  as  large  as  the  finger.  In  the  lower  end 
)f  the  oesophagus  dilated  veins  are  jiractically  always 
"iresent  in  marked  cases  of  atrophic  ciri'hosis.  Stockton, 
)f  BulTalo,  has  jiointed  out  an  important  connection  be- 
ween  ascites  and  the  establishment  of  collateral  circula- 
ioii  in  that  the  latter  ina.y  prevent  the  occurrence  of  the 
ormer.  Such  an  influence  of  dilated  O'sophageal  veins 
n  compensating  for  the  obstructed  portal  circidatiou  has 
Iso  been  cm]:ihasized  by  Preble,  who,  in  a  valuable  con- 
ributiou  to  the  literature  of  cirrhosis,  analyzes  sixtj" 
ases  of  fatal  gastro-intestinal  iiemorrhage  due  to  eirrlio- 
is._  He  found  that  of  these,  only  si.x  per  cent,  showed 
scites,  enlarged  spleen,  and  subcutaneous  abdominal 
arices. 

Icterus  may  occur  with  atrophic  ciri-hosis,  and  not  only 
i  the  color  of  the  liver  thereby  modified  but  the  adipose 
ssue  aud  lining  membranes  of  the  heart  and  blood-ves- 
ilsare  also  tinted  yellow. 

Fibrous  adhesions  about  the  liver  are  not  uncommon, 
ssociated  with  ascites  there  are  frequently  oedema  and 
?rous  atrophy  of  the  subperitoneal  and  perinephric  adi- 
ose  tissue.  Catarrhal  inflammations  of  the  stomach  aud 
itestines  are  also  frequent  iu  atrophic  cirrhosis,  aud  iu 
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the  kidneys  there  is  often  found  an  interstitial  inflamma- 
tion compaitible  to  that  iu  the  liver. 

The  dimiuiuion  in  length  of  the  small  intestine  is  a  se- 
quel to  atrophic  cirrhosis  that  many  authors  fail  to  men- 
tion; from  the  usual  T  to  8  metres,  the  length  is  reduced 


Fig.  .S;^*4.— nrawinirfn'in  a  Section  of  .\tropbic  Cirrhosis,  after  the  Re- 
moval of  the  Pareiu-liyma  ami  Elastic  Tissue  hy  Iiigestii  m.  Through 
the  centre  a  veilival  band  of  white  fltunus  tissue  extends,  aud  ou 
either  side  the  leticuluin,  which  is  also  inciva.sed,  is  well  shown, 
(From  the  collection  of  Dr.  Oliver,  of  Chica|?o,) 

to  u  or  6  metres  or  even  less.  Gi"atia  mentions  one  case  in 
which  it  was  reduced  to  3.5o  mcties.  The  colon  is  also 
shortened  anil  both  large  and  small  bowel  undergo  a  dim- 
inution in  calibre.  The  mesentery  also  becomes  short- 
ened. These  changes  in  the  alimentary  canal  and  the 
mesentery  are  worthy  of  further  investigation. 

Jli/pertrophic  Cin'hosiii. — On  account  of  its  infrequent 
occurrence  and  the  fewer  opportunities  for  studying  it, 
less  is  known  about  this  form  of  cirrhosis  than  about  the 
pieceding.  According  to  Hauot  hypertrophic  cirrhosis 
oecui's  iu  young  and  feeble  men,  beginning  with  an  at- 
tack of  pain  iu  the  right  hj'pochondriura  and  being  as- 
sociated with  symptoms  of  disturbed  digestion.  After 
two  or  three  such  attacks  jaundice  appears  and  gradually 
increases.  There  are  few  other  symptoms;  attacks  of 
indigestion  and  pain  are  accompanied  by  enlargement  of 
the  liver  and  spleen,  aud  both  viscei-a  finally  attain 
enormous  sizes. 

The  liver  weighs  from  2  to  4  kgm.  ;  it  is  finely  granu- 
lar exteruall}',  but  on  the  whole  it  is  .smooth  when  con- 
trasted with  the  liver  of  atrophic  cirrhosis.  Fibrous 
adhesions  may  exist,  binding  it  to  the  diaphragm,  peri- 
toneum, or  neighboring  viscera.  The  size  of  the  liver 
causes  disjdacemeut  of  the  costal  arch  aud  ribs  ou  the 
right  side  forward  and  outward,  and  au  increased  width 
of  the  lower  part  of  the  thorax.  Its  lower  margin  is 
often  to  the  left  of  the  umljilicus  and  below,  aud  iu  con- 
tact with  the  crest  of  the  ilium  on  the  right  side.  The 
color  of  the  organ  is  usually  yellowish-green  or  dark  olive 
green  or  mot  tied  with  patches  of  both.  The  biliary  chan- 
nels are  all  patent,  so  far  as  the  gross  examination  goes. 
The  lobular  markings,  viewed  externally  or  on  the  cut 
surface,  are  obscure  or  iudistinguishable  and  in  their 
place  are  innumerable  small,  rounded,  and  irregular  ele- 
vations; occasionally  these  are  not  at  all  striking  aud 
both  the  external  surface  aud  that  exposed  by  sectioning 
may  be  quite  smooth.  The  consistency  of  the  liver  is 
increased. 

While  the  changes  iu  the  minute  anatomy  of  the  liver 
are  quite  different  from  those  ordiuaril}-  found  in  atrophic 
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cirrhosis,  it  would  nevertheless  be  hazardous  in  all  cases 
to  attempt  to  distinguish  the  two  forms  of  cirrhosis  from 
one  another  by  the  histologic  alterations  alone ;  occasional 
examples  would  prove  very  puzzling  (Fig.  322.5).  In  typ- 
ical instances  the  limitations  of  the  lobules  may  be  located 
by  the  interlobular  vessels  and  bile  ducts,  although  some 
difficulty  may  be  experienced  in  finding  all  the  familiar 
landmarks.  The  most  marked  characteristics  are  the 
remarkable  proliferation  of  the  bile  ducts,  the  radially 
arranged  growth  of  connective  tissue  from  the  periph- 
eries toward  the  centres  of  the  lobules,  the  failure  of  the 
portal  veins  to  become  involved  in  the  granulation  tis- 
sue, and  the  general  absence  of  perilobular  hyperplasia 
of  the  stroma.     The  borders  of  the  lobules  are  notched 


primarily  to  an  infection  that  invades  the  liver  bj'  way 
of  the  bile  ducts. 

The  enlargement  of  the  spleen,  which  may  reach  a 
weight  of  1  kgm.  or  more,  is  due  to  an  hyperplasia  of  the 
lymphoid  tissue.  The  general  nutrition  is  maintained 
for  a  long  time  in  this  form  of  cirrhosis,  cachexia  rarely 
appearing  until  the  disease  has  been  established  for  sev- 
eral years.  Ascites,  if  present  at  all,  makes  its  appear- 
ance toward  the  end ;  it  may  be  entirely  absent  and  is 
never  considerable  in  amount.  The  entire  course  of  the 
illness  may  extend  over  a  period  of  from  five  to  ten 
years. 

Obstructive  Biliary  Cirrhosis. — The  extrahepatic  ducts 
may  be  obstructed  in  various  ways.     Following  the  gen- 


FlG.  322.5.— Hypertrophic  Cirrhosis.  The  band  of  tissue  shown  at  1  is  interlobular  connective  tissue :  there  is  a  lobule  to  the  riffJit  of  this  and 
one  to  the  left ;  at  2  is  the  central  vein  of  the  latter,  and  below  2  are  numerous  small  (groups  of  liver  cells  isolated  from  the  main  part  of 
the  lobule  by  intralobular  extension  of  small  bands  of  embryonal  connective  tissue.     (Dr.  Le  Count's  specimen.) 


with  small  processes  of  connective  tissue  which,  extend- 
ing into  the  lobules,  separate  more  or  less  completely 
single  liver  cells  or  groups  of  them  from  their  respective 
cords  and  columns.  Such  isolated  liver  cells  often  con- 
tain bile  pigment  in  rounded  and  club-shaped  masses  or 
branching  plugs  moulded  to  the  shape  of  the  biliary 
canaliculi.  These  isolated  liver  cells  are  directly  con- 
tinuous with  the  newly  grown  bile  ducts.  These  last 
formations  are  very  numerous,  and  from  the  small  size 
of  some  of  them  it  is  ditUcult  to  believe  that  they  possess 
distinct  channels.  Around  the  larger  bile  ducts  there 
are  both  the  mature  and  the  hyaline  forms  of  connective 
tissue,  in  excess  of  the  normal  amount,  and  also  granula- 
tion tissue  and  collections  of  leucocytes  (Heiueke).  The 
liver  cells  are  but  slightly  altered ;  the  great  increase  in 
size  and  weight  of  the  organ,  it  has  been  suggested,  may 
be  due  to  an  increase  in  the  parenchyma ;  be  this  as  it 
may,  it  is  certain  that  hyperplastic  cirrhosis  would  be  a 
more  appropriate  name  than  the  one  in  present  use. 

The  etiology  of  this  form  of  cirrhosis  is  not  definitely 
known,  but  there  is  a  general  disposition  to  connect  the 
process  with  the  pericholangitis  which  constitutes  such 
a  Conspicuous  feature  of  its  minute  anatomy.  The  view 
at  present  held  by  the  French  school  of  pathologists  is 
that  hypertrophic  cirrhosis,  or  Hanot's  cirrhosis,  is  .due 


eral  law  that  the  parenchyma  of  the  gland  disapjiears 
when  its  excretory  canal  is  closed,  cirrhosis  of  tiie  liver 
takes  place  as  an  accompaniment  of  atrophy  of  the  gland 
tissue  proper.  Such  cirrhoses  may  follow  congenital 
absence,  malformation,  or  occlusion  of  the  bile  ducts. 
Death  occurs  before  any  considerable  shrinkage  has  taken 
place,  for  the  livers  of  such  infants  are  found  gi'eatly  en- 
larged, firm,  deeply  jaundiced,  granular  externally,  and 
quite  resistant  to  the  knife. 

Histologic  examination  reveals  an  interlobular  cirrhosis 
with  extensive  formation  of  embryonic  biliary  channels. 
It  is  not  known  wliether  the  cirrhosis  is  due  to  the  obstruc- 
tion to  the  outflow  of  the  bile  or  to  the  same  causes  that 
produced  the  malformation  of  the  ducts  in  these  cases. 

That  cirrhosis  would  ultimately  occu'- is  borne  out  both 
by  experiments  upon  animals  and  by  the  cases  reported 
in  which  cirrhosis  affected  one  lobe  in  which  calctili  have 
been  found  obstructing  the  corresponding  branch  of  the 
hepatic  duct. 

Ford  has  collected  the  cases  of  obstructive  biliary  cir- 
rhosis that  have  accumulated  in  medical  literature  since  , 
the  compilation  of  Mangelsdorff  in  1882.     He  was  able 
to  find  twenty-one  and  to  these  he  added  three.  , 

As  concerns  the  pathological  anatomy  and  histology  of 
this  form  of  cirrhosis,  there  is  less  to  mark  it  as  a  distinct ) 
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form  thau  is  found  in  tlie  etiologj'  and  clinical  course  of 
the  aft'ectiou.  The  liver  may  be  greatly  enlarged  or  it 
may  approach  in  size  and  appearani'e  the  ordinary  atro- 
phic cirrhosis;  it  should  be  remembered,  however,  that, 
in  the  latter,  icterus  is  usualh'  absent  entirelj-  or  at  least 
is  not  marked;  whereas  in  obstructive  biliary  cirrhosis 
the  liver  will  be  deeply  pigmented.  A  further  difference 
in  the  morbid  anatomy  is  affoixled  by  the  occurrence  of 
numerous  biliarj'  retention  cysts  in  the  obstructive 
form:  these  are  usually  small,  rarely  larger  than  a  pea, 
frequently  smaller,  and  contain  dark  green  or  inspissated 
bile.'  In  this  form  of  cirrhosis  the  extrahepatic  ducts 
are  dilated  and  in  any  given  case  the  obstruction  might 
be  still  demonstrable. 

The  liver  Ls  often  found  enlarged  in  obstructive  biliary 
cirrho.si.s,  and  in  two  of  those  considered  by  Ford  (one 
reporti'd  originally  by  Boinet)  it  weighed  over  4  kgm. 
It  is  hard,  rough  e.xternallj',  and  adherent  to  the  sur- 
rounding structures. 

It  is  cut  with  difficulty  and,  in  addition  to  the  retention 
cysts  mentioned,  the  cut  surface  shows  an  increase  in  con- 
nective tissue.  If  the  cases  did  not  run  such  an  acute 
course  it  is  likely  that  the  resemblance  to  Laennec's  cir- 
rhosis would  prevail  in  all  cases;  as  it  is,  however,  there 
is  a  great  similarity  to  the  hypertrophic  biliary  cirrhosis 
of  Hauot.  The  appended  table,  taken  from  the  article 
b}"  Ford,  illustrates  well  the  differences  between  the  two 
as  well  as  some  further  analogies  between  obstructive 
biliary  cirrhosis  and  atrophic  cirrhosis.  There  is  no  doubt 
that  this  form  of  cirrhosis  is  worthy  of  consideration  as  a 
distinct  morbid  entity. 


Sjinptoms. 


Course  of  disease 

(ieiuTiil  lii'alth 

EiiKifiatinn 

Loss  "f  wHiirlit 

Intermission  of  symptoms. 

Fever 

Anore.xia 

Good  appetite 

Vomiting 

Jaundice 


Clay-colored  stools 

Bile-stained  urine 

Enlargement  of  liver.. . 
Contraction  of  liver. .   . 

Ascites 

(Edema  of  extremities. 
Caput  Meduste 


Hanoi's  cirrhosis. 


Chronic 

Good 

Slow 

Slow 

Common 

Common 

Rare 

Common 

Rare 

Sligbt  at  first,  iacreasing. 


Rare 

Common  , 
Common  . 

Rare 

Rare 

Rare 

Rare 


Obstructive 
cirrhosis. 


Acute. 

Poor. 

Rapid. 

Rapid. 

Does  not  occur. 

Rare. 

common. 

Rare. 

Common. 

Deep  from  the 

arst. 
Constant. 
Constant. 
Common. 
Common, 
t'ommon. 
Common. 
Common. 


Pii/mcntiiry  Cirrfwitifi. — In  1891  Welch  described  a  con- 
dition of  cirrhosis  due  to  the  presence  of  particles  of  coal. 
Numerous  small  black  specks  and  streaks  were  visible  both 
externally  and  on  the  cut  surface;  they  were  scattered 
at  irregular  intervals  of  not  more  than  0..5  to  1  mm.; 
around  many  of  them  the  liver  possessed  a  gi'ayi.sh  color, 
although  the  prevailing  color  was  yellowish-brown. 

The  chemical  examination  of  the  pigment  revealed  no 
difference  between  it  and  the  coal  pigment  found  so  com- 
monly in  the  lungs  and  bronchial  Ij'mph  glands.  The 
histologic  examination  showed,  as  the  prevailing  condi- 
tion, the  presence  of  rounded  masses  of  fibrous  tissue 
averaging  from  one-sixth  to  one-eighth  the  diameter  of  a 
liver  lobule;  they  were  located  most  frequently  in  the 
interlobular  tissue  and  were  composed  of  dense  fibrous 
tissue.  These  fibrous  patches  were  also  found  within 
the  lobules  and  surrounding  the  central  veins;  thej'  weie 
so  numerous  that  with  low  powers  of  the  microscope 
many  were  seen  to  be  present  in  an_v  single  field.  They 
all  contained  large  amounts  of  black  coal  pigment. 

The  cirrhosis  differed  greatly  from  any  of  the  ordinary 
forms  in  the  circumscribed  and  focal  character  of  the 
lesions. 

Welch  named  the  condition  "  cirrhosis  liej^atis  anthra- 
eotiea."  and  references  to  his  description  are  often  met 
with  in  the  literature  of  cirrhosis  nf  the  liver.  As  an 
etiological  and  pathological  entity  this  variety  deserves 
recognition. 


Another  form  of  cin-hosis  due  to  deposits  of  pigment 
has  attracted  considerable  attention  within  recent  years, 
and  it  ]30ssesses  the  merit  of  miiuifesting  clinical  charac- 
teristics, in  addition  to  etiological  and  pathological  feat- 
ures, that  serve  to  distinguish  it;  it  is  the  pigmentary 
cirrhosis  of  bronzed  diabetes. 

In  a  necropsy  held  by  me  in  the  Cook  County  Hospital 
upon  a  case  of  this  character  the  liver  weighed  2.7  kgm. 
and  was  at  once  remarkable  for  its  color,  a  yellowish- 
brown  or  oehre-yellow — a  pigmentation  never  simulated 
b}^  the  biliaiy  pigments.  There  were  no  tints  of  green 
present.  The  liver  liad  preserved  its  form ;  the  external 
surface  was  finely  granular;  the  consistence  markedly 
increased;  and,  on  the  surfaces  expo.sed  by  sectioning,  the 
lobules  were  plainly  distinguishable,  projecting  slightly 
above  the  surface  and  surrotmdetl  b,y  reddish  or  darker- 
colored  sunken  stroma.  The  gall  bladder  was  distended 
by  thick  dark  bile  and  the  duets  were  patulous. 

This  case  has  been  reported  in  full  by  Condon,  and  at 
the  time  of  its  publication  it  was  the  third  ue<ropsy  upon 
this  form  of  cirrhosis  recorded  in  America,  The  liver  in 
the  case  reported  bj'  Opie  answered  to  a  very  similar  (.le- 
scription,  as  will  be  seen  by  the  following; 

"  Weight  2,270  gm.  The  surface  is  of  a  deep  reddish- 
brown  color  of  a  peculiar  character,  resembling  that  of 
iron  rust.  The  surface  of  the  left  lobe,  more  markedly 
than  that  of  the  right,  is  superficially  nodular  and  puck- 
ered, presenting  in  moderate  degree  the  appearance  of  a 
hob-nail  liver.  On  section  islands  of  lighter  brown  par- 
enchyma, representing  one  or  several  lobules,  are  sur- 
rounded by  fibrous  stroma  of  a  deeper  brown  color. 
Sparsely  scattered  are  opaque  yellowish-white  areas, 
often  1.5  mm.  across.  The  gall  bladder,  distended  Ijy 
thin  green  bile,  measures  12  em.  in  length." 

The  histological  changes  in  this  form  of  ciirhosis  are 
truly  remarkable  on  account  of  the  excessive  amount  of 
httmatogenous  pigment  present  everywhere.  The  points 
where  it  is  accumulated  in  greatest  amount  are  in  the 
fibrous  tissue,  but  large  amounts  also  occur  in  the  liver 
cells,  in  the  endothelial  cells  of  the  capillaries,  and  in 
Kupffer's  cells;  it  is  also  found  entireh-  free.  Newly 
formed  bile  ducts  occur  in  the  eieatricial  "tissue  as  well  as 
in  embryonal  blood-vessels.  The  perilobular  t3'i)e  of  cir- 
rhosis is  followed  for  the  main  part,  Ijut  the  groups  of 
segregated  liver  cells  are  often  smaller  than  lobules. 

Whatever  may  be  the  final  outcome  of  the  present 
speculations  as  to  the  relationship  between  the  general- 
ized hoemochromatosis,  the  diabetes,  and  this  form  of 
cirrhosis, — for  all  three  usually  occur  together. — it  is 
proper  to  consider  this  form  of  cirrhosis  a  distinct  t.vpe  of 
disease  of  the  liver  in  its  pathogenesis,  morbid  anatomj-, 
and  histology. 

A  most  thorough  review  of  the  entire  subject  has  been 
made  by  AnschUtz;  in  it  he  analyzes  twenty-four  cases. 
Dift'erent  theories  have  been  advanced  by  the  different 
writers.  One  view  is,  that  the  diabetes  is  primary,  and 
that  ha?molysis  and  pigmentation,  with  interstitial  in- 
flammations in  various  viscera,  occur  secondaril\' ;  some 
of  the  adherents  to  the  foregoing  theorj'  believe  that  the 
pigment  is  formed  where  it  is  found,  while  others  main- 
tain that  it  is  deposited  there  subsequentlj'  to  its  forma- 
tion. Other  writers  have  advanced  the  projjosition  that 
the  ha'moh-sis  is  primary,  the  diabetes  resulting  from 
pigmentary  cirrhosis  of  the  pancreas,  and  the  cirrJiosis  of 
the  liver  from  tlie  deposition  of  pigment  there.  "  It  may 
be  stated  that  the  deposition  of  pigment  in  the  liver  is 
now  universally  regarded  as  the  existing  cause  of  the 
liver  changes  "  (Futcher). 

A  cirrhosis  due  to  pigmentation  has  also  been  described 
in  malarial  infections;  but,  since  considerable  pigmenta- 
tion may  take  place  without  any  marked  cirrhosis  in  mal- 
arial infections  of  a  chronic  type  and  in  malarial  ca- 
chexia, the  origin  of  the  ciriliosis  occasionally  met  w  ith 
has  been  quesfioned.  The  pigment  is  deposited  in  the 
endothelial  cells  and  in  Kupffer's  cells,  but  is  rarely 
founil  within  the  liver  cells:  and  since  a  prerequisite  for 
the  development  of  a  cirrhosis  seems  to  be  a  destruction 
of  the  parenchyma  cells,  a  cirrhosis  of  the  liver  due  to 
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the  deposition  there  of  pigment  formed  during  malarial 
infections  may  justly  be  considered  rare. 

(Jther  Forms  of  CiiTho.tin.—Certam  other  forms  of  cir- 
rhosis possess  a  distinct  etiology  and  some  a  definite  his- 
tology, but  few  of  these  at  the  same  lime  have  associated 
syndromes  or  morbid  anatomy  that  would  permit  of  tlieir 
recognition  either  clinically  or  at  post-mortem  e.xamina- 
tions.  An  exception  to  this  statement  perhaps  occurs  in 
the  coarsely  nodular  cirrhosis  due  to  syphilis,  which  in 
some  instances  is  associated  with  gummata. 

The  cirrhosis  of  congenital  syphilis  has  been  described 
as  diffuse  and  "pericellular"  in  type.  The  cirrhosis 
caused  by  long-standing  passive  hypersemia,  which  is 
iu  reality  much  more  uncommon  than  is  generally  sup- 
posed, possesses  a  distinct  histology  ;  this  was  well  illus- 
trated by  a  case  studied  in  the  Pathological  Laboratory 
of  Rush  Medical  College  by  Mr.  Dryer,  whose  report 
was  embodied  in  tlie  article  by  Herrick  on  "  Pericarditic 
Pseudo  Cirrhosis  of  th(^  Liver." 

The  liver  weighed  2.235  gm.,  and,  aside  from  the  very 
evident  ciri-hosis.  showed  miliary  tubercles  and  foci  of 
nodular  hyperplasia.  Although,  in  the  gro.ss  inspection 
of  the  liver,  there  were  no  signs  to  indicate  the  patho- 
genesis of  the  cirrhosis,  the  study,  by  serial  sections,  of 
the  minute  anatomy  revealed  the  fact  that  the  prolifera- 
tion of  connective  tissue  was  most  marked  about  the 
central  veins,  and  that  from  liere  the  lobules  and  inter- 
lobular structures  wcie  involved. 

The  descriptions  of  Parmentier  do  not  make  it  appar- 
ent that  ■'  cirrhose  cardiaquc  "  could  be  easily  recognized 
from  its  gross  anatomy  alone. 

The  termination  of  acute  yellow  atrophy  in  "  multiple 
nodular  hyperplasia"  has  afforded  opportunity  for  many 
publications  and  lengthy  discussions ;  for  the  most  part 
they  have  been  directed  to  the  relationship  of  the  so-called 
"adenoma"  formations  to  tumor  growth,  rather  than  to 
that  which  such  processes  of  regeneration  bear  to  cir- 
rhosis. 

Finally,  there  is  mentioned  in  some  text-books  a  form 
of  cirrhosis,  "Glissonian  cirrhosis,"  that  has  been  sup- 
posed to  have  its  origin  in  a  perihepatitis. 

The  insuthcient  grounds  upon  which  such  ideas  have 
rested  is  well  shown  by  NichoUsin  his  recent  monograph 
on  ''Chronic  Inflammation  of  the  Serous  Jlembranes." 
After  a  careful  consideration  of  all  the  published  cases 
of  chronic  perihepatitis  ("Zuckergussleber ";  Nicholls 
writes:  "Our  recorded  cases  clearl}'  prove  that  ciiThosis 
of  the  liver  is  by  no  means  a  frequent  accompaniment  of 
hyaline  perihepatitis."  E.  R.  Le  Count. 
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LIVER,  DISEASES  OF  :  CIRRHOSIS.    (II.  CLINICAL). 

— The  cUissical  division  into  two  classes:  (1)  Portal  cir- 
rhosis (sj-nonyms:  Lat^uuec's  cirrhosis,  hob-nailed  liver, 
atrophic  cirrhosis)  aiid  {'2)  biliary  cirrhosis  (synonyms: 
Hanoi's  cirrhosis,  hypertrophic  biliar}-  cirrhosis)  will  be 
preserved  here,  but  with  the  distinct  explanation  that  the 
clear-cut  distinction  which  the  two  terms  seem  to  imply 
cannot  always  be  made  out,  as  the  symptoms  of  the  two 
varieties  run  into  each  other  almost  inextricabl}'  iu  many 
of  the  cases.  However,  the  two  classes  named  above  en- 
able us  theoretically  better  to  understand  the  disease. 

1.  Portal  or  ATKOPnic  Cirrhosis. — The  symptoms 
of  the  first  .stage  are  not  at  all  characteristic  of  tlie  dis- 
ease, but  are  due  to  the  action  upon  the  stomacli  and  in- 
testines of  the  most  frequent  cause  of  the  hepatitis,  i.e., 
alcohol.  There  may  be  morning  retching  or  vomiting, 
with  discharge  of  mucus,  in  conjunction  with  other 
symptoms  of  gastric  catarrh,  such  as  loss  of  appetite, 
nausea,  sensations  of  weight  and  distention  after  meals, 
gaseous  eructations,  disagreeable  taste  in  mouth,  teinpo- 
rarj'  and  slight  elevations  of  temperature,  irregularity  of 
the  bowels, — at  one  time  costive,  at  another  time  loose. — 
a  tendency  to  hemorrhoids,  etc.  Perhaps  a  slightly  yel- 
lowish color  of  the  con j  unctiytTS  may  be  noticed  from 
time  to  time.  Examination  may  elicit  tenderness  in  the 
epigastrium  and  seusiti\'eness  over  the  liver,  which  by 
percussion  and  palpation  may  be  found  somewhat  en- 
larged. These  symptoms  are  obstinate,  and  yield  only 
slightly  to  treatment,  and  when  such  is  the  case  iu  a  per- 
son who  has  for  a  long  period  of  time  been  addicted  to 
alcohol,  our  suspicions  may  be  aroused  as  to  tlie  presence 
of  cirrhosis  of  the  liver  in  an  early  stage. 

The  second  stage,  as  the  morbid  pi'ocess  in  the  liver 
progresses,  presents  a  very  definite  train  of  signs  and 
s.ymptoms  which  are  due  to  (1)  the  portal  obstruction, 
and  (2)  the  impairment  of  the  hepatic  function  brought 
about  by  the  destruction  of  the  liver  cells. 

1.  The  obstruction  to  the  portal  capillaries,  so  soon  as 
the  collateral  circulation  is  not  sutficieut  to  carry  the 
portal  blood  to  the  heart,  produces  serious  symptoms. 
There  is  a  chronic  hyperemia  of  the  gastro-intestinal 
tract  causing  an  intensification  of  the  already  existing 
gastric  and  intestinal  symptoms  (as  above).  Ascites 
makes  its  appearance  in  at  least  eighty  per  cent,  of  the 
cases,  and  it  may  be  the  first  symptom  noticed  by  the 
patient.  It  is  usually  slow  in  development,  liut  may  as- 
sume enormous  proportions  so  soon  as  the  collateral  cir- 
culation becomes  inadequate  to  carry  the  portal  blood  to 
the  heart.  This  collateral  circulation  is  given  by  Osier 
as  follows:  "1.  The  accessory  portal  S3'Stem  of  Sappej', 
of  which  important  liranches  pass  in  the  round  anrl  sus- 
pensory ligaments  and  unite  with  the  epigastric  and 
mammarj'  systems.  These  vessels  are  numerous  and 
small.  Occasionally  a  single  large  vein  (parunihilical)or 
several  smaller  ones  may  run  from  the  left  division  of 
the  portal  vein,  iuthe  round  ligament,  alongside  the  ob- 
literated umbilical  vein,  to  the  umbilicus,  wliere  they 
communicate  with  the  epigastric  system.  There  maybe 
produced  about  the  navel  a  large  bunch  of  vai-ices:  the 
so-called  caput  MedusK.     Other  branches  of  this  system 


548 


REFERENCE   HANDBOOK   OF  THE  3IEDICAL  SCIENCES. 


lilver, 
liver. 


occur  in  the  gastro-epiploic  omentum,  about  the  gall 
bladder,  and.  most  Important  of  jill.  in  the  suspensory 
ligament.  These  latter  foi-m  large  branches,  -n-bich  anas- 
tomose freeh-  with  the  diaphragmatic  veins,  and  so  unite 
■n'ith  the  vena  azygos.  2.  By  the  anastomosis  between 
the  a?soj)hageal  and  gastric  veins,  the  veins  at  the  lower 
end  of  the  oesophagus  may  he  enormously  enlarged,  pro- 
ducing varices  which  project  on  the  mucous  membrane. 
3.  The  comnmnications  between  the  hemorrhoidal  and 
inferior  mesenteric  veins.  The  freedom  of  this  communi- 
cation is  very  variable.  4.  Tlie  veins  of  Retzius,  which 
unite  the  radicles  of  the  portal  branches  in  the  intestines 
and  mesentery  with  the  inferior  vena  cava  and  its 
branches,  to  which  system  belong  tlie  whole  group  of  re- 
troperitoneal veins.  (Edema  of  the  legs  and  feet,  of  the 
external  genitals,  and  of  dependent  parts  of  the  abdomi- 
nal walls  is  frequent  in  the  later  stages  of  the  disease,  and 
is  due  to  the  pressure  of  the  distended  abdominal  con- 
tents upon  the  veins  coming  from  the  lower  e.vtremities, 
as  well  as  to  the  enfeeblement  of  the  general  circulation, 
and  malnutrition  of  the  patient." 

Hemorrhages  may  take  place  from  the  gastro-intestinal 
tract  at  any  time,  either  from  the  stomach  or  from  the  in- 
testine. The  smaller  ones  are  probably  due  to  the  burst- 
ing of  congested  capillaries.  Larger  hemorrhages  are  due 
tothe  ulceration  or  rupture  of  one  of  the  varicose,  dilated 
veins  l.ving  in  the  cardiac  end  of  the  stomach  and  the 
lower  part  of  the  oesophagus.  The  hemorrhage  may  be 
very  profuse  and  quickly  fatal.  Epistaxisand  cutaneous 
hemorrhages  may  occur  later  in  the  disease.  Hemor- 
rhoids are  frequent  and  readily  bleed.  The  gastro-intes- 
tinal hemori'hages  often  give  temporary  relief  to  the 
digestive  disturbances.  Pain  and  tenderness  over  the 
region  of  the  liver  and  spleen  may  also  be  complained  of 
atvarious  times,  and  these  attacks  are  doubtless  due  to 
attacks  of  local  peritonitis.  Pain  may  also  be  referred 
to  the  angle  of  the  scapula,  and  to  the  tip  of  the  right 
shoulder.  An  adequate  explanation  of  these  referred 
pains  cannot  be  given  at  the  present  time  (Schaefer). 
There  is  no  fever  in  this  variety  of  cin-hosis.  and  when 
present,  it  is  due  to  complications.  The  spleen  is  en- 
larged in  all  but  onecpiarter  of  the  cases,  and  is  probably 
caused  by  not  onh"  the  portal  obstruction,  but  also  by  the 
absorption  of  toxins  from  the  intestinal  tract, 

2.  Symptoms  referable  to  disturbed  hepatic  function. 
In  pure  portal  or  atrophic  cii'rhosis  jaundice  is  not  the 
rule,  and.  if  present,  is  usualh'  light  and  due  to  the  duo- 
*deual  catarrh.  Digestive  disturbances  become  more  ex- 
treme, and  malnutrition  and  loss  of  flesh  and  sti-ength  are 
pronounced.  The  patient  becomes  ner\-ousand  irritable. 
The  heart's  action  is  enfeebled,  the  respiration  labored 
and  accelerated,  in  ]iart  from  the  elevated  condition  of  the 
diaphragm  due  to  the  abdominal  distention.  The  urine 
is  often  diminished  in  amount,  and  presents  an  abundance 
of  urates  and  sometimes  Ijile  pigment.  The  urea  may  be 
found  decreased.  Albumin  and  casts  indicate  coincident 
disease  of  the  kidneys.  In  rare  instances  it  may  contain 
sugar.  The  condition  of  the  blood  is  not  characteristic. 
There  is  no  increase  in  the  leucocytes,  no  extensive 
diminution  either  of  the  ha?moglobin  or  of  tlie  number  of 
the  red  corpuscles,  but  epistaxisand  petechia?  in  connec- 
tion witli  the  general,  as  opposed  to  the  portal,  circula- 
tion wovdd  seem  to  indicate  that  the  blood  is  either  of 
poor  quality,  or  else  contains  toxic  .substances  capable 
of  producing  degeneration  of  the  capillary  walls.  The 
occasional  occurrence  of  a'denia  pi'eceding  ascites  is  an 
other  indication  of  this  toxic  or  impoverished  condition 
of  the  blood. 

P/ii/siciil  Exmnination. — There  maybe  a  faint,  and  per- 
haps recurrent,  yellowish  tint  of  tlie  conjunctivae  and 
skin,  or  this  latter  has  an  earthy,  ashen  look,  and  is  dry 
anfl  scaly,  often  with  eruptions.  The  venules  on  the 
nose  and  cheeks  are  distended.  The  face  assumes  a 
characterisric  appearance.  It  is  thin,  the  eyes  are 
sunken,  and  the  malar  bones  are  very  prominent.  The 
tongue  is  dry  and  coated.  The  distended  abdomen  con- 
trasts sliarply  with  the  greatly  emaciated  chest.  The 
navel  protrudes,  and  the  superficial  capillaries  and  veins 


are  prominent  (caput  Medusae),  ffidema  of  the  extremi- 
ties is  likel}'  to  appear.  The  phj-sical  signs  of  ascites  are 
usually  typical.  There  may  be  some  tenderness  over  the 
liver  and  spleen.  These  two  organs  may  not  be  palpable 
until  paracentesis  is  performed,  when  the  liver  may  be 
found  moderately  enlarged  (in  the  early  stages  or  when, 
combined  with  fatty  infiltration),  or,  what  is  more  char- 
acteristic, small,  hard,  nodular,  and  contracted.  The  edge 
of  the  spleen  is  readilv  felt,  and  the  organ  may  be  donliled 
or  tripled  in  size,  and  is  dense.  There  maj'  be  a  systolic 
fuucticmal  murmur  at  the  apex  of  the  heart,  and  a  venous 
hum  in  the  epigastrium. 

Complications  may  coexist  and  give  appropriate  pliys- 
ical  .signs  and  sj'mptoms,  such  as  pleurisy  with  elt'u- 
.sion,  em])liysema,  endocarditis,  myocarditis,  pericarditis, 
arteritis,  cirrhotic  nephritis,  chronic  pachymeningitis, 
tuberculosis,  peripheral  neuritis,  thrombosis  of  the  portal 
vein,  etc. 

Conne,  Duration,  and  Prognosis. — After  ascites  or 
hemorrhages  have  made  their  appearance,  the  course  is 
usually  rapid,  and  the  end  is  reached  witliin  a  year.  In 
many  cases  the  course  may  be  protracted  over  a  long 
period,  or  even  altogether  arrested  in  a  few  cases,  if  the 
diagnosis  lie  made  early,  the  causes  avoided,  and  the 
treatment  initiated  before  the  alterations  have  become 
considerable.  Death  usually  results  from  intercurrent 
disease  or  from  progressive  exhaustion.  In  not  a  few 
cases  cerebral  symptoms  occur  suddenlj'  —  delirium, 
stupor,  convulsions,  coma,  and  death. 

3.  Hypertrophic  CiRnnosis. — This  so-called  biliary 
cirrhosis  is  a  distinct  disease,  and  in  typical  cases  presents 
man}'  points  of  marked  contrast  with  the  preceding  va- 
riety. In  the  first  place,  wliile  in  the  majority  of  cases 
there  is  a  definite  history  of  hard  drinking,  yet  from  the 
fact  that  in  other  cases  there  is  no  such  history,  we  must 
conclude  that  alcohol  is  not  alwaj'S  the  immediate  cause. 
There  is  increasing  evidence  in  favor  of  regarding  this 
form  as  definitely  of  infectious  origin.  There  is  often  a 
historj-  of  gall  stones,  or  of  obstruction  of  the  duct  from 
other  causes.  Then,  again,  the  greater  number  of  cases 
occur  in  j'oung  adults.  The  earh-  symptoms  do  not 
amount  to  more  than  a  general  failure  of  health,  loss  of 
appetite,  slight  weakness,  and  perhaps  a  sensation  of 
weight  in  the  right  h3'pochondiium.  The  onset  of  jaun- 
dice is  often  the  first  real  s_ymptom.  With  this  there  is 
frequently  a  series  of  attacks  of  pain  in  the  region  of  the 
liver,  with  tenderness,  and  with  each  of  these  attacks  the 
jaundice  becomes  more  marked.  Jaundice  increases  and 
persists  throughout  the  course  of  the  disease.  The  num- 
ber of  leucocytes  in  the  blood  may  In.'  found  increased. 
The  abdomen  enlarges,  as  a  result  of  the  increased  size  of 
the  liver,  whose  surface  is  smooth  and  indurated.  The 
liver  remains  large  throughout  the  disease  and  does  not 
contract.  The  jaundice  is  commonly  intense,  but  bile  is 
veiy  rarely  absent  from  the  stools.  Ascites  and  hemor- 
rhages are  either  entirely  absent  or  else  slight.  There  are 
no  evidences  of  portal  obstruction.  These  patients  are  lia- 
ble to  severe  attacks  of  gastro-duodenitis  with  jaundice, 
attended  with  fever  and  cerebral  symptoms.  These  at- 
tacks are  often  fatal.  Enlargement  of  the  spleen  is  very 
common  throughout  the  disease.  The  occurrence  of 
fever  is  an  important  feature  of  the  disease,  being  thus 
unlike  portal  cin-hosis.  There  is  often  an  afternoon  rise 
of  temperature  which,  during  the  severe  attacks,  may  run 
high,  to  assume  a  hectic  type  suggestive  of  hepatic  ab- 
scess or  pvleplilebitis.  Tliese  attacks  behave  like  a  bad 
obstructive  jaundice,  although  the  hepatic  and  common 
bile  ducts  are  pervious.  The  patients  have  pain  over  the 
liver,  vomiting,  constipation,  intense  and  increasing 
jaundice,  high  fever,  emaciation,  rapid  pulse,  delirium, 
convulsions,  coma,  and  death. 

The  proffnosis  is  unfavorable,  but  yet  in  many  cases  the 
course  of  the  disease  is  slow,  and  in  some  it  is  arrested 
altogether,  the  patients  having  no  symptoms,  although 
the  cirrhosis  still  exists. 

The  diafpiosta  is  often  difficult.  Gradual  and  continued 
jaun<lice  without  cause,  continuing  for  a  long  time,  asso- 
ciated with  persistent  enlargement  of  the  liver  and  spleen 


549 


l.iver. 
Liver. 


REFERENCE  HANDBOOK   OF  THE   j^IEDICAL  SCIENCES. 


Tvithout  symptoms  of  portal  obstruction  (absence  espe- 
cially of  ascites  and  gastro-intestiual  hcmorrliagcs),  and 
occurring  particularly  in  a  non-alcoliolic  subject,  points 
•n-ith  some  degree  of  certainty  to  liypcrtropbic  cirrhosis 
of  the  liver.  It  must  not  be  forgotten,  however,  that  in 
portal  cirrhosis  severe  jaundice  may  exceptionally  be 
found,  and  that  ascites  and  gastro-intestinal  hemorrhages 
may  likewise  exceptionally  occur  in  liiliary  cirrhosis; 
consequently  in  some  cases  it  may  be  im|iossible,  because 
of  the  inability  to  distinguish  wliich  of  the  two  varieties 
lies  before  us.  or  whether  botli  forms  do  not  exist  together, 
to  say  more  than  tliat  a  cirrhosis  of  the  liver  is  present. 

Tivatmenf — 1.  Malioil  Treatment.  We  will  consider 
the  two  varieties  of  cirrhosis  together.  We  must  in  tlie 
lirst  ]ilace  endeavor  to  ascertain  and  treat  the  cause  of 
the  cirrhosis.  In  all  cases  alcohol  must  be  strictly 
avoided,  as  well  as  irritating  articles  of  food,  such  as 
spices,  coffee,  etc.  A  malarial  patient  should  be  re- 
moved to  a  non-mahirial  climate.  The  syphilitic  patient 
should  be  given  inunctions  of  mercury  and  large  doses 
of  potassium  iodide.  Secondly,  we  have  to  treat  what- 
ever produces  impairment  of  health  and  a  tendency  to 
death,  so  far  as  lies  in  our  power.  The  diet  should  be 
plain,  simple,  but  ample  for  the  maintenance  of  strength. 
Chronic  gastritis  is  to  be  treated  in  the  usual  way,  i.e., 
b_v  prescribing  a  milk  diet  for  a  time  if  the  disturbance 
of  the  digestion  be  severe,  then  a  careful  regulation  of 
the  diet,  all  forms  of  starchy  and  saccharine  food  being 
reduced  to  a  minimum  to  avoid  fermentation  and  flatu- 
lence. Green  vegetables  and  fruit  (potatoes  being 
avoided),  beans,  peas,  eggs,  boiled  fish,  and  fresh  lean 
meat  may  be  eaten  if  well  borne :  so  also  may  stale  bread, 
especially  Graham  bread.  Lavage  of  the  stomach  will 
be  found  indispensable  in  most  of  the  cases.  Plenty  of 
fresh  air  and  moderate  exercise  should  be  secured.  The 
patient  should  avoid  nervous  anxiety  and  fatigue  and  be 
carefull}-  protected  from  cold  and  wet. 

Certain  drugs  may  be  found  usefid.  Bitter  tonics  and 
acids  may  stimulate  the  appetite,  and  the  miUler  prepara- 
tions of  iron  may  be  used  to  overcome  anaemia.  Potassi- 
um iiulide  may  be  given  with  tlie  slender  hope  of  prevent- 
ing further  formation  of  connective  tissue.  Chloroform 
water,  bismuth,  and  magnesia  are  of  use  for  the  nausea 
and  vomiting  induced  by  the  catarrh  of  the  stomach, 
while  bismuth,  salol,  thymol,  and  peppermint  water  are 
to  be  recommended  for  the  relief  of  flatulence.  The 
bowels  are  to  be  regulated  by  salines,  rhubarb,  aloes,  or 
calomel.  Except  in  the  later  stages  of  the  disease,  or 
when  hemorrhage  takes  place,  diarrhcea,  if  not  too  pro- 
fuse, ne.'d  not  be  checked  by  medicine.  If  this  be  neces- 
sary, bismuth  subnitrate,  the  mineral  acids,  krameria, 
catechu  are  perhajis  the  most  efficient.  These  patients  do 
not  bi-ar  opium  well.  Hemorrhage  from  the  stomach  or 
intestines  is  best  relieved  by  ice,  morphine,  and  absolute 
rest.  Ergot  is  of  doubtfid  value.  It  may  also,  in  some 
cases,  be  necessary  to  give  drugs  which  will  increase  the 
production  of  bile.  Ascites  is  the  condition  for  which 
effective  treatment  is  eventually  demanded.  At  its  on- 
set or  to  prevent  re-accumulation  after  tapping,  we  may 
use  catliartics  (magnesium  sulphate,  compound  jalap 
powder),  diaphoretics  (heat),  diuretics  (bitartrate  of  pot- 
ash, diuretin,  or  a  combination  of  calomel,  digitalis,  and 
squill),  abdominal  electricity  and  massage.  Tapping 
eventually  becomes  necessary  to  o\-ercome  the  abdominal 
distention,  and  it  ought  not  to  be  delayed.  It  should  be 
ii|nated  as  often  as  is  necessary  to  relieve  distress  from 
jiressure.  In  some  cases  on  record  the  ascites  has  not  re- 
turned after  a  few  tappings,  but  this  result  we  may  not 
firdinaril}'  expect,  since  in  most  cases  it  is  to  be  regarded 
merely  as  a  means  of  adding  to  the  immediate  comfort  of 
the  patient,  because  the  fluid  usually  quickly  returns. 
The  quantity  of  fluid  removed  at  one  time  may  be  as 
high  as  ten  quarts.  Pleuritic  elTusion  will  require  aspir- 
ation, ar.d  that  possibly  repeatedly.  Toward  the  end  of 
life  alcohol  may  be  necessary  as  a  stimulant,  and  Its  use 
should  be  advised  without  question. 

2.  Siirfiical  Treiitinent.  Additional  proof  has  been  pro- 
duced during  the  past  two  years  to  the  effect  that  the 


establishment  of  a  collateral  circulation  \>y  ojieration  will 
greatly  benefit  the  patient  suffering  from  cirrhosis  of  th(_' 
liver  with  ascites.  The  operative  procedure,  which  is  to 
be  carj-ied  out  with  the  strictest  aseptic  precautions,  is 
described  in  detail  in  the  article  entitled  Liver,  Biuases 
of:  iSurf/icril  Treeitinent.  The  reader  is  therefore  referred 
to  this  article  for  further  information  on  the  subject. 
Although  up  to  the  present  time  the  mortality  of  such 
surgical  treatment  has  been  somewhat  heavy,  it  is  fair  to 
assiune  that  when  the  patients  are  turned  over  to  the  sur- 
geon for  o])eration  at  an  earlier  stage,  i.e.,  before  they 
have  reached  the  last  stages  of  toxaunia,  the  results  will 
make  a  better  showing. 

Clarenre  Arthur  McWillinms. 

LIVER,  DISEASES  OF:  FATTY  INFILTRATION 
AND  FATTY  DEGENERATION. -There  are  tw,.  varie 
ties  of  fatty  liver:  (1 )  fatly  infiltration,  (2)  fatt}'  degener- 
ation. During  life  it  is  impossible  to  be  absolutely  cer- 
tain which  variety  exists.  However,  clinical  experience 
makes  us  fairly  certain  of  our  diagnosis,  since  we  know 
that  a  history  of  phosphorus  poisoning  Indicates  degen- 
eration, while  the  history  of  over-indulgence  in  food  and 
drink  with  resulting  obesity  suggests  very  strongly  in- 
filtraticm.  It  is  possible  for  fatty  infiltration  and  degen- 
eration to  be  present  in  tlie  same  case.  These  two  con- 
ditions are  distinguished  by  microscopical  and  cl'emical 
means.  In  most  tissues  fatty  degeneration  shows  itself 
by  the  occurrence  of  small  drops  of  fat  wliich  show  no 
tendency  to  run  together,  while  in  infiltration  large  drops 
are  usually  formed.  There  are  exceptions  to  this  rule, 
however,  as  large-sized  drops  are  found  in  fatty  degener- 
ation of  the  renal  epithelium  and  in  liver  cells  in  phos- 
phorus poisoning  and  in  acute  yellow  atrophy  of  the 
liver. 

It  is  only  in  tissues  like  those  of  the  livei',  which  nor- 
mally act  as  storehouses  of  fat  and  also  frequently  under- 
go degeneration,  that  much  ditticulty  is  encountered.  It 
is  often  difficult  to  decide  liow  much  fat  has  been  pro- 
duced on  the;  sjiot  liy  disintegration  of  the  cell  albumen, 
and  liow  much  has  been  deposited  from  the  blo(.id. 

According  to  Perls,  chemical  analysis  shows  that  in 
fatty  infiltration  there  is  a  much  greater  quantity  of  fat 
than  in  fatt}'  degeneration.  It  proves  that  in  fatty  de- 
generation there  is  a  diminution  of  the  solid  (non-fatty) 
matter,  that  is,  of  the  albumen,  while  the  amount  of 
water  in  the  liver  remains  normal.  In  fatty  infiltration, 
on  the  other  liand,  the  fat  is  increased  mainly  at  the  ex- 
pense of  the  water,  the  watery  constituents  of  the  liver 
falling  from  7T  to  .50  ]ier  cent.,  while  the  amount  of  non- 
fatty  solid  matter,  albumen,  remains  about  the  same. 
William  Hunter,  in  vol.  iv.  of  Allbutt's  system,  states  that 
in  phosphorus  poisoning  the  percentage  of  fat  is  as  high 
as  80,  water  CO,  and  non-fatty  tissue  10  per  cent.,  while 
in  acute  yellow  atrophy  the  fat  ]ier  cent,  is  only  4.2, 
water  80.."),  non-fatty  substance  15.3.  The  normal  liver, 
according  to  him,  contains  about  3  per  cent,  of  fat,  76 
per  cent,  of  water,  and  21  per  cent,  of  non-fatty  sub- 
stance. On  post-mortem  examination,  if  the  other  fat- 
containing  tissues  of  the  body,  such  as  the  ejiicardium, 
mesentery,  epiploic  apjicudages  and  subcutaneous  con- 
nective tissue,  show  an  abnormal  amount  of  fat,  it  is  very 
likely  that  the  liver  will  show  an  infiltration. 

Fatty  liver  ma}'  be  classified  as  dietetic,  cachectic,  iii- 
feciidiis.  and  tn.ric. 

Dietetic. — It  is  well  known  that  the  liver  is  normally 
one  of  the  fat  repositories  of  the  body;  ph3'sio!ogieally 
there  is  a  certain  amount  of  fat  in  the  liver  cells.  This 
does  not  interfere  at  all  with  the  function  of  the  liver. 
When  this  infiltration  becomes  excessive,  it  is  patholog- 
ical. It  is  dilficult  to  draw  the  line  between  physiolog- 
i<'al  and  pathological  fat  infiltration.  The  latter  may 
occur  in  gluttons  and  drunkards  and  those  leailing  a 
sedentary  life.  Infants  who  are  overfed,  especially  with 
a  food  containing  an  excess  of  sugar,  show  a  fatty  liver. 

Cachectic. — It  is  rather  a  paradoxical  fact  that  the  vari- 
ous cachexias — in  wliich  there  is  marked  emaciation — 
show  a  fatty  liver.     Among  these  cachexias  the  tubercu- 
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loiis  affections  of  lungs,  bones,  ioints,  and  lymphatics 
are  especially  to  be  mcnlioned;  also  carciuoniata  of  vari- 
ous organs,  chronic  suppurations,  such  as  bone  disease, 
old  bedsores,  chronic  dysentery,  and  chronic  autemia,  in- 
cluding leukaemia  and  chlorosis. 

Inftctiiius. — In  the  variousacute  infectious  fevers  fatty 
liver  is  found. 

Toxic. — Fatty  degeneration  is  found  in  poisoning  by 
phosphorus,  arsenic,  mercury,  camiihor,  chlorfiform,  and 
certain  vegetable  fungi.  Phosphorus  poisoning  is  the 
best  example  of  this  varietj'.  Since  the  enactment  of 
stringent  measures,  enforcing  the  use  of  a  more  insoluble 
and  less  poisonous  form  of  phosphorus  in  the  manufac- 
ture of  lucifer  matches  in  the  United  States  and  Eng- 
land, this  form  of  poisoning  is  much  less  common  than 
formerh'.     It  is  still  occasionally  seen  in  Austria. 

Fatty  degeneration  is  observed  in  the  liver  as  a  result 
of  venous  congestion  ("fatty  nutmeg  liver"),  and  it  is  also 
observed  in  the  neighborhood  of  carcinomatous  abscesses 
and  in  cirrhosis. 

Fatty  degeneration  of  the  new-born,  so-called  Buhl's 
di.sease,  has  been  described ;  so  also  has  an  acute  fatty  de- 
generation occurring  in  puerperal  women. 

Exjilanation  of  IiifiUralioii  and  Deyencmtion. — The 
dietetic  form  is  due  to  an  under-combustion  of  the  fat — 
which  may  or  may  not  be  taken  into  the  .system  in  ex- 
cess. Indigestion,  with  a  sluggish  flow  of  l)ile  (which 
normally  carries  fat  from  the  liver),  helps  to  explain  this 
fact.  If  large  quantities  of  alcohol  are  consumed,  the 
oxj-gen  is  used  in  burning  this  up,  leaving  the  fat  to  be 
stored  tip  in  the  liver. 

In  the  Cdcluetk  form,  of  which  that  occurring  in  pul- 
monary tubercidosis  is  the  most  striking  example,  there 
is  deflcienc}'  of  oxygen,  due  primarilj-  to  the  lung  disease, 
and  secondarily  to  the  fact  that  the  fimetional  capacity 
of  the  tissues  and  organs  has  suffered  in  proportion  to 
the  disease.  An  anaemia  is  also  present,  so  tliat  less  oxy- 
gen is  carried  in  the  blood  stream.  The  fat  present  in 
the  blood  of  consumptives  ma}'  come  partly  from  the 
food,  partly  from  the  breaking  up  of  the  albumen  of  the 
organism,  and  in  ]iart  is  taken  up  from  the  disappearing 
adipo.se  tissue.  The  combustion  of  fat  is  incomplete  and 
it  is  stored  up  in  the  liver. 

Tmic. — When  present  in  the  fluids  of  the  body  phos- 
phorus produces  the  gravest  changes  in  the  metamorpho- 
sis of  tissues:  the  consumption  of  oxygen  and  the  excre- 
tion of  carbonic  acid  are  diminished:  at  the  .same  time 
an  increase  in  the  decomposition  of  albumen  occurs. 
The  fat  arises  from  the  decomposition  of  alliumen,  and 
lies  in  the  liver  tmcombusted,  because  of  a  lack  of  oxy- 
gen. 

Infectious. — This  fatty  degeneration  is  attributable  to 
the  poisons  of  the  infectious  diseases,  as  well  as  to  the 
high  temperature  associated  with  them. 

In  fatty  nutmeg  liver  of -heart  disease,  there  is  an  un- 
der-combustion of  the  fat  produced  in  the  liver  cells,  by 
reason  of  lack  of  oxygen. 

iloKBiD  Ax.\TOMY."— The  liver  is  usually  enlarged;  it 
may  be  twice  the  size  of  the  normal  organ.  It  may  oc- 
casionally be  smaller  than  normal,  and  is  then  usually 
associated  with  Laennec's  cirrhosis.  It  is  pale  yellow, 
soft,  and  doughy  when  warm,  showing  a  permanent  pit- 
ting of  the  surface  after  pressure.  The  edge  is  usually 
rounded  and  biimt.  On  section,  a  film  of  grease  adheres 
to  the  blade.  In  the  degeneration  of  phos]iliorus  jioisou- 
ing  the  outlines  of  the  liver  cells  are  indistinct,  the  nuclei 
do  not  stain,  and  a  linely  granular  detritus  or  large  fat 
-drops  occupy  the  cells. 

Symptoms  axd  Signs. — There  are  no  characteristic 
symptoms  of  this  condition.  There  may  be  a  feeling  of 
fulness  and  pressure  in  the  region  of  the  liver  and  the 
stomach.  In  some,  especially  tuberculous  cases,  the  dis- 
tress caused  by  the  liver  may  be  severe.  The  area  of 
liver  dulncss  is  usually  enlarged,  and  on  palpation  the 
hUuit  edge  of  the  liver  can  be  felt  below  the  margin  of 
the  ribs.  In  cases  of  infiltration  the  liver  is  not  sensitive 
to  pre.ssure,  but  'in  the  degeneration  of  phosphorus  poi- 
soning it  may  be  exquisitely  tender. 


Piiooxosis. — This  depends  upon  the  prognosis  of  the 
fundamental  disease.  In  itself  fatty  liver  does  not  tend 
to  sliorten  life. 

TuE.iT.MENT. — It  is  directed  to  the  causative  disease, 
with  no  especial  reference  to  the  condition  of  the  liver. 
If  the  fundamental  disease — as,  for  instance,  obesity — is 
beuetitetl,  the  liver  will  improve  with  the  rest  of  the 
tissues  of  the  body.  Jkiius  Hae  Arneill. 

LIVER,  DISEASES  OF  :  GALL  STONES.  See  -Gall 
Dhichlcr  and  GM  Ducts,  etc.,  and  Concretions. 

LIVER,  DISEASES  OF  :    HYPER/EMIA.— (Congestion 

of  the  Liver.)  A  more  or  less  persistent  increasein  the 
volmne  of  the  blood  in  the  liver  constitutes  hyperemia, 
and  is  pathological,  in  contradistinction  to  that  tempo- 
rary physiological  increase  which  occurs  during  the  pe- 
riod of  iligcstion. 

When  tile  hyperemia  is  due  to  an  increased  afflux  of 
blood,  it  is  termed  a  ftu.rion ;  when  to  a  diminished 
efflux,  a  congestion.  An  actice  hyperemia  signifies  a  sud- 
den determination  of  blood  to  the  organ,  or  a  fluxion, 
made  manifest  by  definite  acute  symptoms:  it  usually 
subsides  without  structural  changes  in  the  viscus.  A 
repetition  of  such  an  hypera'mia,  and  especiallj'  with  an 
increased  volume  of  blootl  in  the  hepatic  artery,  leads  to 
the  gradual  development  of  interstitial  hepatitis  or  cir- 
rhosis, A  piissice  hyperaemia.  diminished  efflux,  is  de- 
veloped slowl)-,  with  few  accompanying  sj'mptoms  until 
after  structural,  changes  which  usually  occur,  have  taken 
place. 

An  actire  hyperemia  is  essentially  acute:  a  passive, 
chronic.  Some  passive  hypersemias.  however,  occur  in 
a  short  space  of  time,  as  in  the  form  that  accomjiauies 
a  large  pleural  effusion. 

Miclioiiicitl  hypera?mia,  active  or  pas.sive,  is  caused  by 
an  obstruction  to  the  outlet  of  blood,  and  this  obstruction 
may  be  seated  in  the  vena  cava,  the  heart,  or  the  pulmo- 
nary circulation. 

It  is,  however,  wellnigh  impossible  to  separate  the 
various  forms  of  hypera'mia  bj-  hard-and-fast  lines,  and 
clinically  it  suffices  to  consider  hj-peraemias  as  either  ac- 
tive or  passive — which  terms  are  practically  synonymous 
with  acute  and  chronic  congestion  of  the  organ.'  The 
difficulty  of  accurate  subdivision  arises  from  the  fact  that 
the  various  forms  blend.  Three  sets  of  vessels  are  in- 
volved in  the  occurrence  of  congestion.  The  congestion 
due  to  over-repletion  in  the  hepatic  veins  differs  iji  form 
and  behavior  from  that  due  to  portal  fulness.  The  two 
forms  are  readily  distinguished  by  a  consideration  of  the 
primary  causal  factors.  To  distinguish  the  hypera'mia 
which  is  due  to  an  excess  in  the  portal  system'  of  veins, 
from  that  which  is  dependent  upon  a  fulness  of  the  hejja- 
tic  arteiy,  is  clinically  impossible  and  scarcely  practicable. 

Etiology. — Active  hypenemia,  acute  congestion. 
The  ingestion  of  stiinuhitinfifoud  and  drink  causes  active 
liypera?mia.  When  alcohol,  fermented  liquors,  spices, 
and  rich  foods  are  taken  frequently  or  in  excess,  espe- 
cially by  delicate  persons  who  lead  "a  sedentary  life,  the 
normal  congestion  associated  with  digestion  becomes  ex- 
cessive and  more  or  less  permanent.  Musgrove  (Medical 
Uecord,  1902)  considers  the  over-indulgence  in  highly 
seasoned  articles  of  diet  as  seen  in  the  East,  and  the^'oii- 
sequeut  hyperaniiia  of  the  liver,  to  be  directly  contribu- 
torj-  to  the  frequency  of  hepatic  abscess.  Residents  in  hot 
climates,  with  or  without  such  indulgence,  are  particu- 
larly prone  to  attacks  of  hepatic  congestion ;  hence  liigh 
temperature  has  been  considered  a  causal  factor.  Sudden 
checking  of  the  perspiration,  a  severe  and  sudden,  or  a 
prolonged,  cJiill  or  repetition  of  chills,  is  followed  quite 
frequentlv  b_v  active  hypenemia.  Persons  living  in  a 
■malarious  region  are  lialile  to  attacks  of  hepatic,  as  well 
as  of  splenic,  congestion.  During  the  seasons  when  mal- 
aria is  rife,  or  when  the  changes  in  temperature  are 
sudden  and  extreme,  the  diseaseis  most  liable  to  occur. 
Congestion  of  the  liver  is  found,  too,  in  many  infectious 
diseases,  as  relapsing  fever,  j-ellow  fever,  epidemic  cere- 
brospinal  meningitis,    and   scarlet   and   tj'phus  fevers. 
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After  traum.itism.  a  determination  of  blood  to  the  in- 
jured area  of  liepatic  tissue  is  always  observed.  It  is 
said,  also,  that  hyperannia  of  the  liver  occurs  in  scurvy. 

Tiie  suppression  of  customary  disclinrges,  especially  of 
blood,  causes  fluxion  to  the  liver.  Cessafion  of  the  men- 
ses at  the  menopause,  or  bj-  cold  or  nervous  influence, 
aud  arrest  of  the  hemorrha'ges  of  uterine  disease  from 
various  causes,  are  not  uncommonly  followed  by  attacks 
of  hejiatic  congestion.  So.  also,  congestion  of  this  organ 
not  "infrequently  follows  the  stanching  of  hemorrhoidal 
bleeding. 

It  is  said  that  habitual  constipation  induces  passive 
congestion  of  the  liver.  It  is  difficult  to  prove,  yet  it 
can  readily  be  surmised  as  possible  that  paralysis  of  the 
sympathetic  nerve  causes  torpor  of  the  hepatic  circula- 
tion. It  is  true  that  we  see  in  some  diseases — as  tubercu- 
lous peritonitis,  in  which  the  contents  of  the  abdomen  are 
jumbled  into  a  mass  and  the  sympathetic  ganglia  are  de- 
generated—a  hyperannia  of  tlie  liver;  a  condition,  how- 
ever, which  could  be  explained  by  the  assumiition  that 
the  portal  capillaries  are  obstructeil.  As  Thierfelder  sug- 
gests, the  congestion  associated  with  diabetes  mellitus 
may  be  due  to  paresis  of  the  abdominal  sympathetic. 
The  sluggishness  of  the  circulation,  which  occurs  in  per- 
sons who  exercise  sparinglj-,  is  markedly  seen  in  the 
stasis  that  occurs  in  the  liver. 

Active  or  acute  congestion  of  the  liver,  therefore,  is 
liable  to  occur  in  persons  of  sedentary  habits,  without 
muscular  vigor,  who  are  high  livers  and  reside  in  hot 
climates.  It  should  not  be  forgotten,  however,  that  its 
occurrence  in  temperate  climates,  though  of  comparative 
infrequency,  is  yet  not  very  rare.  A  chill,  or  sudden 
checking  of  perspiration,  is  a  frequent  exciting  cause. 
Malaria  is  most  commonly  observed,  of  all  diseases,  to 
excite  an  attack.  Hepatic  congestion  occurs  most  fre- 
quently in  the  autumn,  and  usually  affects  iudividtials  of 
middle  life. 

The  mgst  important  and  frequent  causes  of  hyperemia 
of  the  liver,  whether  in  temperate  or  in  tropical  climates, 
are  mechanical.  The  forms  of  heart  disease  which  cause 
backing  of  the  blood  into  the  venous  system — such,  for 
example,  as  cardiac  dilatation  and  mitral  and  tricuspid 
valvular  disease — are  attended  by  hepatic  congestion, 
hi  emphysema,  interstitial  pneumonia,  and  atelectasis, 
the  venous  flow  is  obstructed.  The  form  of  congestion 
is,  under  these  circumstances,  passive.  Tumors  of  the 
mediastinum,  aneurisms,  thrombosis  and  tumors  of  the 
inferior  vena  cava,  effusions  in  the  pleura,'  pressing 
upon  or  bending  the  vena  cava,  also  cause  hepatic  con- 
gestion. 

Sy.mptom.\toi,ogy. — It  is  manifest  that  the  symptoms 
of  hyperannia  of  the  liver  diS'er  according  to  the  cause. 
Moreover,  they  are  intermingled  with  the  symptoms  that 
belong  to  the  respective  causal  factors.  In  mechanical 
hypenemia,  for  instance,  the  symptoms  of  obstructive 
heart  or  lung  disease  are  present,  along  with  those  of 
he]iatic  congestion.  In  active  hj'per.Tmia  the  hepatic 
symptoms  are  less  complicated,  and  serve  as  a  type  of 
the  acute  form. 

After  a  chill,  excesses  in  diet,  or  exposure  to  high  tem- 
perature, complaints  of  pain  in  the  liver,  and  of  weight 
and  fulness  in  the  right  hypochondrium,  are  made.  The 
pain  may  extend  to  the  right  shoulder,  is  constant  and  as- 
sociated with  tenderness  of  the  liver,  and  is  excited  by 
palpation  along  the  margin  of  the  ribs.  Febrile  reaction, 
not  marked,  attends  the  attack  for  two  or  three  days, 
while  general  nirilnixc  is  marked.  At  the  same  time  a  bad 
tasle  in  the  mouth,  a  tongue  heavil3'  coated  with  a  yel- 
lowish material,  nausea,  thirst,  anorexia,  epigastric  ful- 
ness, flatulency,  and  often  vomiting,  are  present.  The 
bowels,  at  tirst  torpid,  are  relieved  by  diarrhcea,  A 
gastro-inlestinal  catarrh  usually  accompanies  the  hepatic 
congestion,  in  which  case  vomiting  and  diarrhcea  are  more 
frequent.  The  ejecta  from  the  stomach  are  composed  of 
the  food,  an  acid,  glairy  nuicus,  aud  bile-stained  watery 
fluid.  The  stools  are  clay-colored  and  pasty,  or  watery, 
acid,  and  greenish,  or  dark-colored.  Often  there  is  some 
dysjuirt'a,  aud  the  so-called  liver  cough  is  present.     Head- 


ache, usually  frontal,  accompanies  the  attack,  and  is  as- 
sociated with  vertigo. 

On  physical  examination  the  liver  is  foimd  to  be 
enlarged,  extending  two  or  three  inches  below  the  mar- 
gin of  the  ribs.  Its  edge  is  rounded,  elastic,  aud  smooth 
on  palpation. 

In  a  day  or  two  the  conjunctivfe  become  yellowish, 
and  even  a  light  degree  of  general  jaundice  supervenes. 
The  jaundice  is  due  to  associated  catarrh  of  the  gall  ducts, 
or  to  pressui-e  on  them  by  the  engorged  vessels.  Languor 
and  debilit}'  continue  for  some  time,  while  melancholy 
and  h_y pochondriasis  commonly  occur.  The  countenance, 
at  tirst  flushed,  or  if  the  pain  is  severe,  anxious  and 
pinched,  grows  sallow  and  worn. 

The  urine  is  scanty  and  high-colored.  It  contains  an 
excess  of  urates,  some  liile  pigment  if  there  is  jaundice, 
and  often  small  amounts  of  albumin  and  sugar  (func- 
tional albuminuria  and  glycosuria).  The  presence  of 
these  ingredients  may  be  intermittent,  and  may  vary 
with  the  diet. 

If  the  hypera?mia  persists,  the  overloaded  state  of  the 
portal  vessels  results  in  sluggish  absorption  of  the  prod- 
ucts of  digestion  and  over- repletion  of  the  vessels  cf 
the  gastro-intestinal  mucous  membrane.  A  true  catarrh 
of  the  tract  arises,  and  is  all  the  more  aggravated  and 
jiersistent  on  account  of  the  vascular  stasis.  Its  symp- 
toms replace  largely  those  of  congestion.  In  passive 
and  mechanical  hypera-mia.  this  catarrh  is  most  marked. 
In  these  forms  tlie  liver  is  large,  more  Arm.  but  less  ten- 
der on  palpation.  Its  size,  in  hypera-mia  due  to  obsti'uc- 
tion.  is  variable.  Dejjletion  b)'  a  purgative,  or  removal 
or  relief  of  the  cause  (cardiac  dilatation,  etc.),  would  re- 
duce it,  and  a  recurrence  of  the  cause  would  again  be 
followed  by  enlargement.  This  temporary  change  char- 
acterizes mechanical  hypera-mia.  An  enlarged,  con- 
gested liver  may  be  temporarily  increased  in  size  by  siul- 
den  obstruction  in  some  other  area  of  the  blood  circuit. 
A  pneumonia  or  a  pleural  effusion  may  thus  aggravate 
the  hepatic  engorgement,  and  in  tui'u  be  aggravated  by 
the  old  liver  disease. 

The  stasis  in  the  hepatic  circulation  may  be  so  extreme 
as  to  cause  over-fulness  in  the  portal  vessels  and  second- 
ary enlargement  of  the  organs  in  that  area.  An  ascites, 
out  of  proportion  to  the  general  anasarca  usually  present, 
will  arise,  the  spleen  becomes  enlarged,  and  the  bemoi'- 
rhoidal  vessels  are  dilated.  The  secondary  phenomena 
are  more  probable  if  the  changes  incident  to  overgrowth 
of  the  cellular  tissue  of  the  liver  ensue.  In  this  class  of 
cases  the  liver  is  diminished  in  size,  and,  if  palpable,  is 
very  firm  and  hard. 

CouKSE,  DuHATioN,  AND  PROGNOSIS. — The  cour.se  and 
duration  are  largely  determined  by  the  cause.  An  active 
congestion  of  the  liver  will  subside  usually  in  from  two 
to  three  weeks.  The  subjective  symptoms  are  often  re- 
moved, while  enlargement  of  the  organ  may  continue  for 
some  time.  Congestions  of  the  liver  which  originate  on 
the  porta!  side  of  the  hepatic  circulation  are  more  ame- 
nable to  treatment,  and  last  a  shorter  time,  than  the  con- 
gestions on  the  hepatic  side.  The  latter  are  due  to 
clu'onic  heart  and  lung  disease,  and  in  their  varying 
course,  now  better,  now  worse,  depend  upon  the  primary 
causal  agency.  The  prognosis,  likewise,  depends  on  the 
cause.  When  the  liver  becomes  enlarged  from  conges- 
tion, and  subsequently  undergoes  marked  atrophj',  the 
prognosis  of  the  hepatic  trouble  is  serious,  and  it  in  turn 
renders  more  grave,  day  by  day,  the  primary  disease. 
Care  nuist  be  exercised  not  to  mistake  the  initial  conges- 
tion of  true  cirrhosis  for  simple  hypera-mia.  An  active 
congestion  of  a  liver,  in  which  the  anatomical  structures 
are  abnormal  from  previous  disease,  is  serious  and  may 
fatallj'  terminate  a  slow  ciri-hosis  or  a  fattj'  liver. 

DiAGKOSis. — The  diagnosis  is  usually  eas}',  but  the 
condition  cannot  be  clearly  recognized  unless  the  causal 
influences  previously  mentioned  be  evident.  In  addition 
to  the  cause,  the  shape  and  size  of  the  liver,  the  gastro- 
intestinal catarrh,  the  condition  of  the  urine,  and  the 
signs  of  secondai'y  portal  obstruction,  must  also  be  con- 
sidered. 
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Moiu-.iD  ANATOjrY  AXD  Pathologt. — Before  advanced 
spcoudaiy  changes  have  taken  place  the  liver  is  uniformly 
enlarged.  The  enlargement  is  most  marked  in  tlie  thick- 
ness of  the  organ.  The  surface  is  smooth,  the  capsule 
traus]iarent,  the  edges  are  thick  and  rounded.  On  sec- 
tion, dark  blood  oozes  freel_v  from  the  vessels.  The  tissue 
is  soft  and  darker  in  color  than  normal.  The  vessels  are 
dilated;  the  enlargement  of  the  hepatic  vein  in  the  acini 
is  especially  distinct  in  passive  conge.stion,  though  a 
similar  increase  in  size  of  the  portal  vessels  occurs  when 
the  engorgement  is  limited  to  that  side  of  the  circulation. 
Throughout  the  substance  of  the  organ  numerous  hemor- 
rhages are  seen.  On  microscopical  examination,  the  ves- 
sels are  seen  to  be  dilated  and  their  walls  thickened  by 
increased  cell  proliferation  and  the  migration  of  leuco- 
cytes. Atrophy  from  comjires- 
sion  of  'the  iiepatic  cells  is 
marked.  A  catarrh  of  the  mi- 
nute ducts  is  often  present. 

In  the  more  advanced  stages  i-^- 

the  atrophy  of  the  cells  is  more  y ,_    ^  ■■C--'  ' -'"- 

marked,  pigmentation  and  fatty  '^.   "  "'. 

degeneration  of  the  cells  in  the 
portal  zone  are  present,  to  a 
great  degree,  and  the  cell  pro- 
liferation and  the  infiltration  of 
leucocytes  are  not  only  seen  in 
and  about  the  vessel  walls,  but 
also  between  the  hepatic  cells 
of  the  individual  acini.  Xew- 
formed  bile  ducts  are  frequently 
to  be  seen  in  the  new-formed 
connective  tissue.  This  is  due 
to  an  overgrowth  of  connective 
tissue,  or  to  greater  distinctness 
of  the  cells  on  account  of  de- 
struction of  the  hepatic  cells. 
A  liver  that  presents  such  histo- 
logical changes  is  called  the  init- 
ii>e<j  lirer..  It  is  normal  in  size 
or  lessened,  lirm  on  section. 
The  caps\ile  is  opaque,  and  the 
surface  and  interior  are  granidar. 
the  latter  gorged  with  blood. 
The  acini  are  distinct,  the  cen- 
tral vein  much  dilated  and  dark 
in  color.  Tlie  periphery  of  the 
lobule  is  yellow,  the  centre  dark 
red.  The  term  "  nutmeg  "  is  ap- 
plied to  the  marbled  apjiearance. 

In  more  advanced  stages  the 
overgrowth  of  connective  tis- 
sue is  extreme,  and  leads  to  great  atrophy  and  pig- 
mentation of  the  gland  elements.  Crystals  "of  hwuiatin 
are  observed  free  in  the  tissues.  The  liver  is  small,  ver}' 
lirm,  ilark  red.  Such  is  the  liver  of  cyanotic  atrophi/. 
The  same  macroscopical  appeai'ances  are  seen  in  ci//niotic 
indiiratiiin,  but  the  increase  of  the  connective  tissue  is 
greater,  the  cells  are  more  degenerated,  and  the  vessels 
are  more  engorged.  These  advanced  changes  ai'C  located 
in  the  region  of  the  hepatic  vein,  while  the  interstitial 
overgrowth  in  cirrhosis  begins  in  the  portal  veins. 

Treatment. — The  first  indication  to  be  met  is  the  re- 
moval or  amelioration  of  the  cause.  The  methods  to  be 
pursued  readily  suggest  themselves  to  the  physician  if 
he  possesses  a  knowledge  of  the  cause  and  mechanism 
of  the  congestion.  Thus,  the  diet  must  be  well  selected, 
and  bland,  non-stimulating  articles  are  to  be  given. 
Rich  foods,  pastries,  condiments,  sugars,  and  starches 
are  to  be  avoided.  IMilk,  eggs,  beef-broth  and  beef- 
tea,  lean  meat,  succulent  vegetables,  and  acid  drinks 
are  reiiuired.  Systematic  exercise  is  essential.  es]iecially 
in  sedentary  subjects.  Daily  walks,  horseback  riding, 
sailing,  are  all  good.  Horseback  riding  is  the  best.  A 
change  of  air,  especially  a  residence  by  the  sea,  is  often 
beneficial.  Bathing,  sponging,  and  douching  is  of  much 
service. 

The  acute  manifestations  are  best  treated  by  local  deple- 


tion, with  morphine  given  internally  to  relieve  the  jiain. 
Wet-cups  over  the  liver,  and  leeches  in  the  same  area  or 
around  the  anus,  are  to  be  used.  If  the  pain  is  not  so 
severe,  mustard  plasters  are  stimulating  enough,  and 
large  poultices  may  be  emjiloyed  subsequently"  Some 
few  authorities  assert  that  the  engorgement  which  ensues 
is  relieved  by  punctui'ing  the  liver  through  the  abdomi- 
nal walls  with  a  long  needle.  Though  long  ago  advo- 
cated. 1  his  jiractice  lias  never  been  in  vogue,  but" recently 
it  has  attracted  attention  bj-  the  advocacy  of  Dr.  George 
Hurley. 

To  assist  further  in  the  depletion  of  the  hepatic  circu- 
lation, ])urgatives  are  indicated.  The  salines  are  of  great 
value.  Phosphate  of  soda.  Rochelle  salts,  citrate  of  mag- 
nesia, and  other  salines  may  be  used,  preference  being 
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fin.  3226.— Chronic  Congestion  of  the  Liver.  (X  300  and  reduced.)  Complete  atrophy  of  the  liver 
cells  at  the  centre  of  a  lobule,  a.  Dilated  vena  centraUs  i  h.  dilated  capillaries  nUed  wiUi  blood  ; 
c,  portal  vein  suiToimded  by  connective  tissue ;  d.  gall  ducts :  c,  atrophied  liver  cells ;  a.  nearly 
normal  liver  tissue.  (lYom  Delafleld  aud  Prudden's  "Handbook  of  Pathological  Anatomy  and 
Histology."') 

given  to  those  first  named.  If  there  is  much  nausea  or 
vomiting  it  may  be  relieved  by  small  doses,  from  one- 
sixteenth  to  half  a  grain,  of  calomel  fi-equently  repeated, 
taken  dry  on  the  tongue.  Some  practitioners  use  large 
doses  of  the  drug  at  once,  and  see  evidences  of  liver 
congestion  and  torpor  in  every  disease.  The  resinous 
cathartics  are  used  by  many,"  podophylliu  being  the 
favorite. 

If  the  congestion  of  the  livei-  be  due  to  cold  or  check- 
ing of  the  perspiration,  remedies  to  equalize  the  circu- 
lation must  be  administered.  Saline  diaphoretics  or 
Dover's  powder,  a  warm  bath  or  a  foot-bath,  aconite-  or 
veratriiin  to  quiet  the  circulation,  aud  bromides  to  allajf 
nervous  excitement,  are  mdicated.  If  there  is  much 
pain,  small  doses  of  Dover  s  powder  are  of  great  service, 
the  ipecac  which  this  prejiaration  contains  being  of  special 
utility.  In  malarious  districts,  large  doses  of  quiuine 
are  u.sed.  In  fact,  quinine  and  calomel  form  the  sheet- 
anchor  combination  for  many  practitioners.  High  tem- 
perature must  be  combated."  and  the  usual  remedies  to 
relieve  the  cardiac  and  iiulmonar.y  affections  that  are 
the  primary  source  of  the  congestion  should  be  adminis- 
tered. 

There  are  two  drugs  that  have  acquired  a  great  repu- 
tation in  the  treatment  of  congestion  of  the  liver,  viz., 
muriate  of  ammonia  aud  ipecacuanha.     Their  use  origi- 
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Dated  in  the  East.  The  muriate  of  ammnnia  is  given  in 
doses  of  from  gr.  .\.  to  gr.  x.\.\.  every  iVnir  or  si.\  lioiirs, 
and  it  speedily  gives  relief.  Ipecacuanha  is  given  in  the 
same  way  as  iu  tlie  treatment  of  ilysentery.  The  patient 
must  lie  iit  rest,  and  the  dose  of  ipecac  should  be  preceded 
by  a  small  dose  of  laudanum  and  by  the  application  of  a 
uiustard  iilaster  to  the  epigastrium. "  In  this  manner  vom- 
iting is  often  prevented.  "From  thirty  to  sixty  grains  of 
the  drug,  every  four  or  six  hours,  are  given. 

Alkalies  are  of  great  service  iu  congestion  of  tlie  liver. 
They  nuist  lie  administered  well  diluted,  and  on  an 
empty  stimiach.  It  is  advantageous  to  use  the  alkaline 
solution  hot.  and  to  sip  it  slowTy.  The  natural  mineral 
waters  may  be  tised.  Those  of  Vichy,  of  Ems,  and  of 
Carlsbad,  or  the  Hathorn  and  Congress  waters  of  this 
country,  are  indicated. 

The  "so-called  grajie-cure,  and  the  whey-cure,  were  at 
one  time  quite  in  vogue  in  German)-,  and  both  are,  no 
doubt,  of  great  value. 

Of  course,  the  patients  who  can  afford  it  will  be  much 
benefited  by  a  residence  at  the  springs,  taking  a  course 
of  the  waters  and  following  the  jirescribed  diet. 

Some  cases  of  chronic  congestion  of  the  liver  refuse  to 
yield  to  the  sy.stem  of  treatment  just  indicated.  In  such, 
external  applications  over  the  surface  of  the  liver  are 
necessar}'.  The  compound  ointment  of  iodine  or  the 
biniodide  of  mercury  is  of  service.  Care  must  be  exer- 
cised to  secure  by  the  mercury  only  a  slight  ptyalism. 
Of  more  advantage  than  either  is  the  nitric-acid  pack  or 
bath.  An  ounce  of  the  acid  is  added  to  two  gallons  of 
water  and  clothSjSaturated  with  the  solution  are  apjilied 
over  the  liver.  If  a  mixture  in  this  pro]iortion  be  foimd 
too  strong  it  must  be  further  diluted  witli  water.  It 
causes  extreme  itching  and  burning  or  pricking  of  the 
skin.  The  acid  bath  is  strongl}-  recommended.  Sir  Ron- 
ald Martin  directs  that  the  bath  should  be  composed  of 
two  ounces  of  strong  hj'drochloric  acid  and  one  of  strong 
nitric  in  two  gallons  of  water,  at  a  temperature  of  98°  F. 
Both  feet  are  to  be  placed  in  the  bath;  the  abdomen,  the 
hepatic  region,  the  axilla,  and  the  inner  sides  of  the  legs 
and  thighs  are  to  be  sponged  alternately,  or  the  abdomen 
may  be  swathed  in  flannel  saturated  with  the  fluid.  The 
process  is  to  be  repeated  night  and  morning  for  halt  an 
hour.  The  fluid  should  lie  kept  in  wooden  or  earthen 
vessels,  and  the  sponges  and  towels  kept  in  cold  water. 
The  quantity  of  fluid  may  last  for  five  or  six  days  by 
adding  each  day  a  pint  of  water  which  contains  the  pro- 
portionate amount  of  acid.  It  should  be  well  heated  to 
raise  the  temperature  of  the  entire  bulk  of  fluid. 

After  a  course  of  alkalies,  or  the  use  of  the  means  sug- 
gested above,  the  patient  is  enfeebled  and  the  digestion 
weak.  Tonics  are  therefore  now  indicated.  The  mineral 
acids,  cjuinine,  andnux  vomica  are  the  best.  Wither  witli- 
out  gastric  disturbance,  the  chalybeate  alkaline  waters  are 
of  great  value.  Especially  after  a  course  at  the  "springs," 
an  after-course  should  be  taken  at  other  springs,  wlierc  a 
.stimulating  outdoor  life  and  tonic  waters  would  add  to 
the  vigor  of  the  patient.  In  this  period  of  convalescence 
the  diet  must  be  carefidl_v  selected,  some  mild  wines  em- 
ployed, and  particular  attention  directed  to  the  regula- 
tion of  the  bowels  by  gentle  saline  laxatives. 

Addendum. 

The  writer  has  collected  some  interesting  facts  concerning  hepatic 
.  disea.se  in  a  stuiiv  of  all  th^^  ca.scs  of  livei-  flist'ase  presented  to  ttie 

Path"loL'ii-al  Si»-ictyof  I'liihulciiiliia,  fi i  ls:,7  tn  Issl.  inclusive.    The 

■ooniliti if  the  liver  was  ivec«cli'il,  4:iii  times    1S4  times  iioniial  and 

240  times  diseased.  In  In  Instanees  the  ]i\ei  was  roiiirested,  in  cases 
in  which  death  occuiTed  from  .■leeidental  laiises.  The  subjoined 
table  indicates  the  proportionate  freiiumrv  nf  ueeiiri'eiiee  of  ciinges- 
tion  of  the  liver,  simple  and  nulniee.  in  ™4(i  eases  of  livei-  disease.    It 

is  of  intej-est  to  note  that  in  liHeases  (■!  ealdiae  disease  the  liver  Was 
healthy  ."i  times,  the  seat  of  iiiilnh'i  nnnii  ^lioii  '.I.  and  of  simiile  ctni- 
iji.slinn,  i  tiiiLes.  Nine  times  it  \vas  fatty;  s  limes  eiiThotic;  1  the 
seat  of  red  atrophy  (due  to  congestion),  'of  1:)  instances  of  nutmeg 
congestion,  9  attended  cardiac  disea.se ;  1  chronic  pleurisy ;  2  car- 
cinoma (heart  weak);  and  1  chronic  diarrhoea.  The  livei" was  en- 
larged 8  times  in  13.  The  spleen  was  enlarged  6  times:  healthy,  2; 
cirrhotic,  1 ;  not  mentioned,  4  times  in  the  Kt  cases.  The  Kidneys 
were  congesterl  or  cirrhotic  in  10  of  the  13  cases.  Eleven  of  the  cases 
well-  males ;  i;  of  them  were  over  forty.  5  between  twenty  and  forty, 
and  :;  under  iwenty.  In  no  instance  vfere  symptoms  referable  to  tlie 
livef  recorded. 


Table   of  Rel.mive   FRF.rjrESCY   of   altehatio.vs  of  Hepatic 
STRCCTUiiE    (Total    Nu.mber   of   Cases   Two   Hl'xdred    and 

FORTT-StX.) 

Variety.  No.  of  eases. 

Fatty 80 

Carcinoma 41 

Cirrhotic 38 

Congestion 24 

1,'iaigestion,  nutmeg 13 

A  bsce.ss 13 

Tubeiculosis 9 

Svplhlitic  gumma ■ .5 

Hydatid  disea.se 4 

Riil'tuie  nf  liver 3 

HeiuniThage  into  liver 2 

Pigment  liver 3 

Amyloid  liver 3 

'*  Diseased  "  liver 3 

Lenkasraic,  "airophied,"  red  atrophy,  chronic  hepatitis, 

cavernous  angioma,  myeloid  tumor,  one  each 6 

Jnftn  H.  Jliisser. 
Xomnan  B.  Gwyn. 

1  Bartels  :  Left  Pleural  Effusions. 


LIVER,    DISEASES    OF:    INJURIES. 

(Slll-riiail). 


See    Abdomen. 


LIVER,    DISEASES   OF:    NEW    GROWTHS.— Of  the 

tumors  of  tlie  liver  carcinoma  is  tlie  most  important. 
Fifty  per  cent,  of  the  cases  are  said  to  occur  between  the 
fortieth  and  sixtieth  years.  It  is  found  occasionally-  in 
children,  ami  women  seem  to  lie  attacked  less  frequently 
than  men.  An  association  between  carcinoma  of  the 
bile  passages  and  gall  stones  has  been  noted.  Whether 
there  is  an  etiological  relation  between  the  two  has  not 
been  determined. 

JIouisiD  Anatomy. — There  may  develop  in  the  liver 
adeniiiiiiita  ^\  hose  structure  differs  in  certain  respects 
from  that  of  the  noriual  organ.  The)-  are  usually  multi- 
ple, and  about  as  large  as  a  pea.  They  are  not  always 
sharply  defined  and  ordinarily  project  from  the  cut  sur- 
face. They  consist  of  liver  cells  which  commonly  are 
arranged  in  double  rows,  and,  in  those  cases  in  which  the 
adenomata  are  found  in  otherwise  normal  livers,  are  con- 
nected with  the  liver  cells  iu  the  neighborhooil.  They 
thus  resemble  less  the  trtietumoi-s  than  localized  circum- 
scribed areas  of  /ij/pcrtiv])//!/  or  Jii/perjikisin.^  They  do 
not  possess  the  independence  that  is  involved  in  tumors. 

They  perhaps  develop  as  a  result  of  fcetal  processes. 
They  may  be  surrounded  by  a  connective-tissue  capsule. 
The  vessels  of  the  nodule  are  connected  with  the 
surrounding  vessels.  If  there  is  no  fibrous  capsule,  the 
capillaries  as  well  as  the  rows  of  cells  are  continuous 
with  those  of  the  normal  tissue.  According  to  Orth,'- 
Saboui'in  maintains  that  the  nodules  correspond  to  secre- 
tor)'  lobules,  having  as  a  centre  an  interlobular  portal 
vein  and  bile  duct,  and  extending  to  the  central  veins  of 
the  suri'ounding  acini;  and  if  they  are  larger,  they  never- 
theless correspond  to  the  territory  of  distribution  of  a 
portal  canal.  lie  therefore  seeks  the  etiology  in  changes 
in  these  portal  or  biliary  vessels. 

These  hypertrophic  adenomata  must  be  distinguished 
from  the  true  tubulin-  adciiiniiiitit.  These  occur  as  multi- 
ple nodules  of  various  sizes  that  may  bring  about  consid- 
erable enlargement  of  the  liver.  They  may  be  encapsu- 
lated and  consist  of  cylinders  arranged  in  the  form  of 
gliind  tubules,  which  frequently  have  a  tortuous  course 
and  ]iossess  distinct  luinina  that  may  contain  fluid.  The 
origin  has  been  ascribed  both  to  the  liver  cells  and  to  the 
bile  ducts.  They  may  or  may  not  be  associatetl  with 
cirrhosis.  ^Metaplasia  may  result  in  the  production  of 
tyjiical  carcinoma. 

in  cirrhosis  of  the  liver  when  large  and  especially 
spherical,  tumor-like  granules  project  from  the  surface, 
the  possibility  of  a  sccondai-y  enlargement,  as  a  result  of 
hypertrophy,  or  even  the  formation  of  adenomata  must 
be  considered. 

The  hypertro]ihic  nodules  contain  enlarged  liver  cells 
often  in  the  form  of  giant  cells.  They  may  be  trans- 
formed partially  or  entirely  into  small-cell  tubular  ade- 
nomata.    Proliferating  rapidly  they  may  jiush  aside  the 
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suiTiiundiug  tissue  or  they  may  iutiltrate  it.  lu  spite  of 
tlie cinhosis  considerable  enlargement  of  the  organ  may 
be  brought  about  b.v  these  grayish-red  or  grayish-brown 
nodules.  Metastases  may  result  from  the  adenomata  as 
such  or  they  ma^'  tirst  be  transformed  into  true  carciuo- 
mata.  In  these  cases  of  ennccr  icit/i  nrrliosis  the  cirrho- 
sis is  apparently  the  primary  process.  On  section  of  the 
liver  one  usually  sees  apparently  multiple  tumors,  but, 
according  to  Kibbert.'  more  careful  examination  shows 
that  he  is  dealing  with  cross  sections  of  tumor  cords. 
These  new  growth.s  penetrate  first  into  the  capillaries, 
then  into  the  larger  vessels,  the  portal  and  hepatic  veins. 
The  reason  for  this  will  be  more  apjiareut  if  one  recalls 
the  close  relation  between  tlie  liver  cells  and  the  vascular 
system.  In  the  portal  veins  the  growth  may  reach  the 
main  trunk  and  extend  from  tliere  peripherally  into  other 
branches.  AVhen  tliese  are  cut  transversely  the}'  appear 
like  i-solated  tumor  nodules.  Metastases  in  the  lungs  are 
very  common.  Through  the  lymjih  vessels  large  metas- 
tases may  lie  formed  in  the  portal  lymjih  nodes. 

These  tumors  possess  a  certain  similarity  to  the  struct- 
ure nf  the  normal  liver.  The  cells  in  the  neighborhood 
of  the  liver  cells  are  arranged  in  the  form  of  anasto- 
mosing cords  usually  consisting  of  many  layers.  In  the 
interstices  are  the  lilood-vessels  with  practically  no 
connective  tissue.  Bile  mav  be  formed.  Bile  pigment 
appears  in  the  epithelitil  cells  or  the  .secretion  collects  in 
small  canals  which  resemble  bile  capillaries,  but  with  a 
dittereut  arrangement,  and  which  pass  longitudinally 
among  the  corils.  The  same  process  may  occur  in  the 
metastases. 

Priinfiry  curcinomata  are  rare.  They  apparently  may 
arise  from  the  liver  cells  or  from  the  smaller  bile  ducts. 
Some  are  periportal  in  distribution,  the  nodules  following 
the  peri]iortal  connective  tissue  and  being  smaller  in  direct 
proportion  to  their  distance  from  the  hilum.  According 
to  Ziegler,' these  originate  from  the  bile  ducts.  Ci/siic 
uikniiiiiiitii  arising  from  the  bile  ducts  ma_v  be  in  the  form 
of  single  large  c^'sts  or  large  nmllilocular  cysts.  These  • 
are  rare.  Perhaps  a  pnrtion  of  the  congenital  cj'sts  be- 
long in  this  class.  The  itrimar}-  nodular  cnrciiioinata  are 
often  very  large  and  most  frequently  occur  in  the  right 
lobe.  The_v  may  be  single  or  they  may  ajjpear  in  com- 
jiauy  with  smaller,  apparently  secondary  tumors. 

SiCDiidary  earciiwmiitit  are  much  more  frecj  uent.  Those 
that  originate  by  direct  extension  from  neighboring  or- 
gans may  have  an  arrangement  similar  to  that  of  the 
nodular  primary  carciuomata.  They  may  be  much 
hirger  than  tlie  ]U-imary  tumor  and  may  be  thus  mistaken 
for  ]irimary  tumors.  One  shoidd  therefore  search  care- 
fully the  neighboring  organs,  especiallv  the  gall  bladder 
and  the  stomach,  for  a  primary  tumor.  lu  the  case  of 
metastatic  carcinomata  a  considerable  number  of  isolated 
tumors  of  fairly  uniform  size  is  usvially  present.  They 
originate  from  primary  tumors  in  various  organs.  The 
primary  tumors  are  most  often  in  the  stomach  or  some 
other  organ  in  which  the  branches  of  the  portal  vein  are 
distributed ;  but  metastases  in  the  liver  may  occur  appar- 
ently in  the  case  of  a  carcinoma  in  an}'  part  of  the  body. 
Jlicroscopically  the  secondary  tumors  tend  to  present  the 
same  celhdar  and  general  structure  as  the  primary.  The 
structure  may  thus  give  a  clew  to  the  origin  of  the  tumor. 

All  carcinomata  of  the  liver  tend  to  undergo  central 
fatty  degeneration  and  atroph}'.  In  the  case  of  the  su- 
perficial noilules  this  is  expressed  by  the  presence  of  cen- 
tral \nuliilication,  corresponding  to  the  central  atrophy 
residting  from  the  resorption  of  the  fatty  detritus.  By 
comjilete  fatty  degeneration  and  softening  of  the  central 
portions  there  may  be  formed  spaces  tilled  with  more  or 
less  liquid  material. 

In  the  case  of  some  secondarj-  carcinomata,  especially 
those  originating  from  the  stomach,  one  may  demonstrate 
that  they  have  developed  apparently  from  embolic  car- 
cinomatous thrombi  in  the  branches  of  the  portal  vein. 
In  this  way  the  network  of  the  interlobular  branches  of 
the  portal  vein  and  the  capillaries  of  the  lobules  in  a  con- 
siderable territory  may  lie  filled  and  distended  with  tumor 
masses.     As  a  result  the  liver  cells  become  compressed 


and  distorted  and  finally  tmdergo  atrophy  associated 
with  an  accumulation  of  brown  pigment.  At  the  per- 
iphery of  the  nodular  secondary  carcinomata  the  liver 
cells  are  often  flattened  and  assuiue  a  concentric  arrange- 
ment in  a  number  of  layers. 

From  the  smaller  vessels  the  growth  occasionally  ex- 
tends into  the  hepatic  veins,  which  then  become  "filled 
with  carcinomatous  thrombi,  that  may  extend  into  the 
vena  cava.  According  to  Orth.-'  it  is  this  obstruction  of 
the  vessels,  apparently,  which  leads  to  the  cyanotic  atro- 
ph\-  so  common  in  tiie  liver  tissue  between  the  tumor 
nodules. 

According  to  Orth  -  the  injection  experiments  of  Fre- 
richs  have  shown  that  the  vessels  of  the  carcinomata  may 
be  injected  from  the  hepatic  artery,  but  not  from  the 
portal  vein.  The  branches  of  the  hepatic  artery  become 
considerably  enlarged. 

Primary  sarcoiriata  and  fibromata  are  very  rare.  Sec- 
ondary sarcoma  is  more  frequent.  The  metastatic  sec- 
ondary sarcomata,  including  the  melanosarcomata,  are 
identical  with  those  which  occur  in  other  regions. 

"The  most  important  form  is  the  melanosarcoma, 
which  develops  in  the  liver  secondarily  to  sarcoma  of  the 
e.ye  or  of  the  skin.  Very  rarel_y  melanosarcoma  develops 
primarily  in  the  liver.  .  .  .  In  this  form  the  liver  is  greatly 
enlarged,  is  either  uniformly  infiltrated  .  .  .  which  gives 
the  cut  surface  the  appearance  of  dai-k  granite,  or  there  are 
large  nodular  masses  of  a  deep  black  or  marbled  color."  = 
The  intravascular  growth  and  embolic  origin  of  second- 
ary melanosarcoma  are  often  very  apparent.  Extensive 
softening  with  cyst  formation  may  occur.  "There  are 
usually  extensive  metastases,  and  in  some  instances  every 
organ  of  the  body  is  involved.  Nodules  of  melanosarco- 
ma of  the  skin  luay  give  a  clew  to  the  diagnosis." ' 

Rare  forms  of  tumors  have  been  described  as  myxosar- 
comata,  gliosarcomata.  leiomyomata,  rhabdomyomata, 
etc. 

Carernous  liaimangiomatn  are  met  with  more  often  than 
the  primary  sarcomata.  Varying  greatly  in  size  they 
may  be  just  visible  to  the  naked  e3'e  or  as  "large  as  an  ap- 
ple. Tliev  are  characterized  by  their  dark  red.  sponge- 
like structure,  the  spaces  being  filled  with  blood.  They 
may  be  multiple.  The  framework  consists  of  connective 
tissue,  sometimes  containing  smooth  muscle  fibres,  or  of 
liver  cells.  The  larger  forms  are  sometimes  encapsulated 
and  even  pedunculated.  Thrombosis  followed  by  organ- 
ization may  lead  to  fibroiis  metamorphosis  of  the  struct- 
ure. Small  cyf:ts  lined  by  simple  or  ciliated  epithelium 
are  to  be  regarded  as  congenital  retention  cysts  resulting 
from  adenomatous  proliferation  in  the  bile  ducts.  Oc- 
casionallj'  they  occur  in  large  numbers,  conspicuously 
in  connection  with  cystic  degeneration  of  the  kidneys. 
Cysts  originating  after  birth,  likewise  as  a  result  of  par- 
tial distention  of  bile  ducts,  are  characterized,  according 
to  Orth,^  by  their  firmer  fibrous  wall,  and  their  contents, 
which,  at  least  in  the  earlier  stages,  consist  of  bile-like 
material  and  later  of  cholesterin  and  less  often  of  concre- 
ti/ms.  Both  forms  almost  always  occur  immediately  be- 
neath the  capsule. 

Nodules  of  adrenal  tissue  in  the  liver  have  been  de- 
scribed. 

We  may  regard  lymphatic  leukamia  and  psendoleuhM- 
mia  as  closel}'  analogous  to  tumor  formation.  The  col- 
lections of  lymphoid  cells  filling  and  dilating  the  capil- 
laries of  the  liver  and  the  masses  of  lymphoid  tissue, 
which  maj'  cause  considerable  enlargement  of  the 
organ,  may  then  be  regarded  as  metastatic  tumors. 

Symptoms. — "  It  is  often  impossible  to  differentiate  pri- 
mary and  secondary  cancer  of  the  liver  unless  the  pri- 
mary seat  of  the  disease  is  evident,  as  in  the  case  of  scir- 
rhus  of  the  breast,  or  cancer  of  the  rectum,  or  of  a  tumor 
in  the  stomach,  which  can  be  felt.  As  a  rule,  cancer  of 
the  liver  is  a.ssociated  with  progressive  enlargement."* 
"  With  the  exception  of  the  fibromyomata  of  the  uterus 
cancer  of  the  liver  may  constitute  the  largest  tumor  met 
with  in  the  abdomen. "  ■* 

"But  there  are  cases  of  primary  nodular  cancer,  and 
in  the  cancer  with  cirrho,sis  the  organ  mixy  not  be  en- 
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largcd.  Gastric  disturbance,  loss  of  appetite,  nausea, 
and  vomiting  are  frequent.  Progressive  loss  of  Jlesli 
and  strength  may  be  the  lirst  symptoms.  I^iin  or  a  sen- 
sation of  uneasiness  in  the  right  liypochondriac  region 
may  be  present,  but  enormous  enlargement  of  the  liver 
may  occur  without  the  slightest  pain.  Jaundice,  which 
is  present  in  at  least  one-half  of  the  cases,  is  usually  of 
moderate  extent,  unless  the  common  duct  is  occluded. 
Ascites  is  rare,  except  in  the  form  of  cancer  with  cin-ho- 
.sis,  in  which  the  clinical  picture  is  that  of  the  atrophic 
form.  Pressure  by  nodules  on  the  ijortal  vein  or  exten- 
sion of  the  cancer  to  the  peritoneum  may  also  induce 
ascites. 

"Inspection  shows  the  abdomen  to  be  distended,  par- 
ticularly in  the  upper  zone.  In  late  stages  of  the  dis- 
ease, wiieu  emaciation  is  marked,  the  cancerous  nodules 
can  I50  plainly  seen  beneath  the  skin,  and  in  rare  instances 
even  the  umbilications.  The  superficial  veins  are  en- 
larged. On  palpation  the  liver  is  felt,  a  hand's  breadth 
or  more  below  the  costal  margin,  descending  with  each 
inspiration.  The  surface  is  usually  irregular,  and  may 
present  large  masses  or  smaller  nodular  bodies,  either 
rounded  or  with  central  depressions.  In  instances  of 
diffuse  infiltration  the  liver  mav  be  greatly  enlarged  and 
present  a  perfectly  smooth  surface.  The  growth  is  pro- 
gressive, and  the  edge  of  the  liver  ma_y  ultimately  extend 
behnv  the  level  of  the  navel.  Although  generally  uni- 
form and  producing  enlargement  of  the  whole  organ, 
occasionally,  when  the  tumor  develops  from  the  left 
lobe,  it  may  form  a  solid  mass,  which  occupies  the  epi- 
gastric region.  By  percussion  the  outline  can  be  accu- 
rately limited  and  the  progres.sive  growth  of  the  tumor 
estimated.  The  spleen  is  rarely  enlarged.  Pyrexia  is 
jiresent  in  many  cases,  usualh'  a  continuous  fever,  ran.g- 
ing  from  100°  to  103':  it  may  be  intermittent,  with 
rigors.  This  maj'  be  associated  with  the  cancer  alone. 
or  .  .  .  with  suppuration.  (Edema  of  the  feet,  from  ana'- 
mia.  usually  supervenes.  Cancer  of  the  liver  kills  in 
from  three  to  fifteen  months.  One  patient  lived  for 
more  than  two  years. "  * 

Di.\ciNosis. — "Tlie  diagnosis  is  easy  when  the  liver  is 
greatly  enlarged  and  the  surface  nodular.  The  smoother 
forms  of  diffuse  carcinoma  may  at  first  be  mistaken  for 
fatty  or  amyloid  liver,  but  the  ]iresence  of  jaundice,  the 
rapid  enlargement,  and  the  more  marked  cachexia  will 
usually  suffice  to  differentiate  it.  Perhaps  the  most  puz- 
zling conditions  occur  in  the  rare  cases  of  enlarged  amy- 
loid liver  with  irregular  gummata.  The  large  echino- 
coccus  liver  may  present  a  striking  similarity  to 
carcinoma,  but  the  projecting  nodules  are  usually  softer, 
the  disease  lasts  much  longer,  and  the  cachexia  is  not 
marked."^  "The  tumor  masses  maybe  so  prominent, 
soft,  and  fluctuating  that  the  condition  of  abscess  of  the 
liver  maj'  be  suspected."^ 

"Hypertrophic  cirrhosis  may  at  first  be  mistaken  for 
carcinoma,  as  the  jaundice  is  usually  deep  and  the  liver 
very  large ;  but  the  absence  of  a  marked  cachexia  and 
wasting,  and  the  painless,  smooth  character  of  the  eu- 
largement  are  points  against  cancer.  When  in  doubt  in 
these  cases,  aspiration  maj'  be  safel}-  performed,  and  a 
positive  indication  may  be  gained  from  tlie  materials  so 
obtained.  In  large,  iiipidlj'  growing  secondary  cancers 
the  superficial  rounded  masses  may  almost  fluctuate  and 
these  soft  tumor-like  jirojections  may  contain  blood. 
The  form  of  cancer  with  cirrhosis  can  scarcely  be  sepa- 
I'ated  from  atrophic  cirrhosis  itself.  Perhaps  the  wasting 
is  more  extreme  and  more  rapid,  but  the  jaundice  and  the 
ascites  are  identical.  Slelanosarcoma  causes  great  en- 
largement of  the  organ.  There  are  frequently  symptoms 
of  involvement  of  other  viscera,  as  the  lungs," kidneys,  or 
spleen.  Secondary  tumors  may  develop  on  the  skin.  A 
very  important  s\'mptom,  not  present  in  all  cases,  is 
melanuria,  the  passage  of  a  very  dark-colored  urine, 
which  may,  however,  when  lirst  voided,  be  quite  normal 
in  color.  The  existence  of  a  melauosarcoma  of  the  eye, 
or  the  history  of  bliudhess  in  one  c_ve,  with  siibsequeut 
extirpation,  may  indicate  at  once  the  true  nature  of  the 
hepatic  enlargement.     The  secondary  tumors  may  de- 


velop sometime  after  the 'extirpation  of  the  eye.  as  in 
the  case  under  the  care  of  J.  C.  AVilson,  at  the  Philadel- 
phia Hospital,  or,  as  in  a  case  under  Tyson  at  the  same 
institution,  the  jjaticut  may  have  a  sarcoma  of  the  cho- 
roid which  had  never  caused  any  S3-mptoms."  = 

H.  jS.  Steenslancl. 
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LIVER,     DISEASES     OF:     PERIHEPATITIS.— Peri 

hepatitis,  or  inflammation  of  the  capsule  of  the  liver, 
may  be  acute  or  chronic.  It  is  usually  a  secondary  afl'ec- 
tion.  The  instances  of  primary  acute  perihepatitis  ai'e 
rare,  and  are  due  to  direct  injury,  or  arc  associated  with 
acute  peritonitis  or  inflammations  adjoining.  A  chronic 
perihepatitis  is  said  to  arise  from  the  long-continued 
pressure  produced  by  tight  lacing,  or  by  wearing  a  strap 
about  the  waist  to  support  the  trousei's.  An  hypertro- 
phied  heart  may  cause  a  similar  inflammation  on  the 
blunt  margin  of  the  left  lobe  (Thierfelder).  Secondary 
perihepatitis  arises  by  extension  of  inflammatory  proc- 
esses seated  in  the  neighboring  structures.  AlTections 
of  the  diaphragmatic  pleura,  and  of  the  stomach,  duo- 
denum, or  pancreas,  causing  local  peritonitis,  are  at- 
tended bj'  perihepatitis.  It  may  be  caused  by  disease 
of  the  ribs  l.ving  civcr  the  organ.  All  forms  of  genei'al 
peritonitis  involve  the  portion  of  the  membrane  that  cov- 
ers the  liver.  The  larger  number  of  cases  arise  by  con- 
tiguity from  some  disease  of  the  liver.  It  is  seen  "in  cir- 
rhosis, cancer,  abscess,  and  hydatid  cysts,  lying  near  the 
surface.  The  presence  of  gall  stones  in  the  gall  bladder, 
cholecystitis,  and  the  occurrence  of  attacks  of  heiiatic 
colic,  are  very  frequently  attended  by  local  peritonitis. 

The  investing  capsule  in  perihepatitis  is  opaque  and 
thickened  from  the  formation  of  new  conuective  tissue. 
The  liver  is  intimately  attached  to  adjacent  structures. 
It  is  rendered  more  globular  or  rotund  in  those  cases  in 
which  the  capsule  is  the  seat  of  chronic  inflammation,  and 
is  tightly  stretched  over  it.  The  adjacent  hepatic  tissue 
is  not  generally  altered.  Roller  and  Frerichs  state  that 
true  cirrhosis  may  proceed  from  the  chronic  capsular  in- 
flammation. Sometimes  processes  of  connective  tissue  are 
sent  out  into  the  parenchyma.  Inflammation  about  the 
portal  fissure  leads  to  subsequent  stricture  of  the  hepatic 
ducts  by  contraction  of  the  inflammatory  new  growth. 
The  spleen  is  I'arely  enlarged,  possibly  in  many  cases 
owing  to  an  existent  perisplenitis.  In  many  ctises  the 
disease  is  part  of  a  chronic  proliferative  peritonitis :  ad- 
hesive pleuritis  and  pericarditis  may  also  be  present. 
Under  the  title  of  "pericarditic  pseudo-cirrhosis  (he- 
patic ),"  Pick  describes  some  of  these  cases;  the  tendencj' 
is,  however,  not  to  accept  the  perihepatitis  and  accom- 
panying cirrhosis  (sometimes  seen)  as  due  to  or  conse- 
quent upon  the  obliterative  pericarditis,  but  as  part  of 
a  general  proliferative  process. 

The  symptoms  of  acute  perihepatitis  are  often  severe. 
Sudden,  sharp,  lancinating  pain  in  the  region  of  the 
liver,  increased  bj'  movement,  by  respiration,  or  by 
pressure,  is  experienced.  Some  dj'spnoea  is  provoked  by 
the  interference  with  the  bi'eathing.  Marked  fever  at- 
tends these  phenomena  during  the  fiist  three  or  four 
days.  The  presence  of  a  friction  murmur  ma}'  be  de- 
tected by  auscultation  in  some  rare  instances.  An  acute 
pleurisy  of  the  right  side  is  verj-  strongly  simulatetl  liy 
perihepatitis.  Chronic  perihepatitis  is  attended  bv  dull 
pain,  and  by  friction  sounds  and  fremitus.  It  mav, 
however,  proceeii  without  sym])toms  for  years.  After 
adhesions  have  formed  the  liver  nuty  not  move  upon 
deep  insijiration.  In  some  cases,  in  which  owing  to  ex- 
treme contraction  of  the  new-formed  tissue  the  portal 
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aud  l_vmphatic  circulation  is  interfered  with,  ascites 
tlevelops,  whicli  with  a  markedly  diminished  liver  area 
gives  a  more  or  less  suggestive  picture  of  cirrhosis.  The 
course  of  these  cases  is  very  chronic  up  to  fifteen  years, 
and  paracentesis  abdominis  may  be  perfoi'mcd  an  enor- 
mous number  of  times  (three  hundred  and  one  In  one 
instance). 

The  treatment  is  simple.  Rest  must  be  enjoined. 
AVarm  compresses  or  poultices  to  the  right  hypochon- 
drium  may  give  relief.  A  flj'iug  blister  is  almost  always 
beneficial.  In  chronic  perihepatitis  more  prohmged  coun- 
ter-irritation, as  by  iodine,  is  required.  jNIorphine.  by  the 
mouth  or  subcutaneously,  is  necessary  in  the  acute  cases. 
Other  opiates  may  be  used.  Otherwise  the  treatment 
must  be  dm-cted  to  the  cause. 

It  is  not  to  be  forgotten  that  the  presence  of  old  adhe- 
sions between  the  liver  and  the  diaphragm  is  often  a  wise 
provision.  The  vessels  that  develop  in  the  tissue  are 
utilized  for  setting  up  a  collateral  circulation,  when  the 
normal  hepatic  vessels  are  occluded  or  compressed.  This 
remark  has  no  reference  to  the  treatment. 

John  II.  Musser. 
2ivr)unn  B.  Gioi/n. 

LIVER,  DISEASES  OF:  SURGICAL  TREATMENT.— 

A^'ATO.MY. — The  lower  limits  of  tlie  pleura  are  of  con- 
siderable importance  in  the  operative  treatment  of  dis- 
eases of  the  liver.  This  is  particularl)'  the  case  when  it 
is  necessary  to  divide  or  resect  one  or  more  of  the  ribs  or 
costal  cartilages.  In  the  right  papillary  line  the  limit  of 
the  pleura  corresponds  to  tlie  lower  border  of  tlje  sixth 
costal  cartilage.  In  the  axillary  line  it  is  at  the  lower 
border  of  the  ninth.  Posteriorly  the  lower  limit  of  the 
pleura  passes  outward  horizontally  from  the  lower  bor- 
der of  the  twelfth  dorsal  vertebra,  so  that  the  cartilage 
and  the  lower  half  of  the  twelfth  rib  are  outside  of  it. 
By  excision  of  one  or  more  of  those  cartilages  which  lie 
outside  of  the  pleural  limit  access  to  the  liver  and  bile 
passages  can  be  materialh'  facilitated. 

The  fundus  of  the  gall  bladder  is  usually  situated  at 
the  lower  edge  of  the  ninth  costal  cartilage  at  the  outer 
edge  of  the  right  rectus  muscle.  When  distended  it  may 
be  felt  through  the  abdominal  wall.  Between  the  ninth 
and  tenth  ribs  the  lower  border  of  the  liver  passes  ob- 
liqueh'  across  the  epigastrium  to  the  anterior  end  of  the 
eighth  rib  on  the  left  side. 

Preparation  f<ji'  Operations  un  the  Liter. — The  prelim- 
inary measures  used  in  abdominal  operations  are  em- 
ployed with  equal  care  in  operations  on  the  liver  and  bile 
passages.  Special  stress  should  be  laid  upou  thorough 
evacuation  of  the  stomach  and  intestines.  The  presence 
of  gas  in  the  intestines  may  be  a  serious  hindrance  to 
satisfactory  exposure  of  the  field  of  operation  and  to 
successful  manipulations  on  the  deep  structures  con- 
cerned. The  surgeon  must  expect  to  meet  with  difficul- 
ties during  the  course  of  tlie  operation,  particularly  in 
the  ease  of  the  gall  passages.  What  appeared  to  be  a 
simple  case  may  prove  a  complicated  one  requiring  deep 
dissection,  opening  and  suture  of  one  of  the  ducts,  or 
even  an  anastomosis  between  the  gall  bladder  and  intes- 
tine. The  surgeon  must  therefore  be  prepared  for  any 
of  these  possibilities,  and  an  operation  should  be  under- 
taken onlj'  under  the  most  favorable  conditions  as  re- 
gards room,  light,  instruments,  assistance,  etc.  In  cases 
of  marked  cholamia  Robson  gives  thirty-grain  doses  of 
calcium  chloride  previous  to  the  operation  for  the  pur- 
pose of  diminishing  the  tendency  to  hemorrhage.  , 

The  position  given  the  patient  on  the  operating  table 
is  in  most  cases  the  usual  dorsal  one.  When  it  isessen- 
tial  to  have  the  best  possible  access  to  the  field  of  oper- 
ation the  reversed  Trendelenburg  position  may  be  em- 
ployed. The  patient  is  hung  by  straps  imder  the  arms 
on  an  inclined  plane  of  about  45°.  A  sand-bag  is  placed 
under  the  middle  of  the  back  so  that  the  patient  is  bent 
over  it.  The  use  of  a  sand-bag  in  this  way  is  in  itself  a 
valuable  means  of  increasing  the  space  for  working  in 
the  upper  part  of  the  abdomen. 

Abdominal  Incision. — The  abdominal  incision  used  de- 


pends somewhat  upon  tiie  nature  of  the  case,  but  there 
are  individual  prefei-euees  for  one  or  the  other  form. 
The  oblique  incision  below  and  parallel  to  the  free  border 
of  the  ribs  is  a  favorite  one  and  gives  a  good  exposure. 
It  may  be  lengthened  in  either  direction.  In  the  case  of 
gall-bladder  operations  its  centre  corresponds  to  the 
tenth  costal  cartilage.  A  vertical  incision  downward 
from  the  tip  of  the  tenth  costal  cartilage  along  the  outer 
border  of  the  right  rectus  also  gives  a  good" exposure. 
Some  surgeons  divide  the  rectus  muscle  in  the  course  of 
its  fibres.  When  a  great  deal  of  room  is  necessary  an  an- 
gular incision  may  be  employed.  A  vertical  incision  in 
the  linea  alba  is  followed  by  a  horizontal  one  below  the 
umbilicus  (Czerny).  Excision  of  one  or  more  of  the  cos- 
tal cartilages  is  occasionally  done  for  the  sake  of  gain- 
ing space.  In  case  of  tumors  or  enlargements  of  the  liver 
or  bile  passages  the  incision  is  made  over  the  prominence 
of  the  swelling.  The  nerve  supply  of  the  rectus  should, 
when  possible,  be  preserved. 

General  Technique. — One  or  two  important  principles  of 
technique  maybe  briefl}'  referred  to.  Sterile  gauze  pads 
afford  the  best  means  of  protecting  the  intestines  from 
infection  and  of  walling  otl  the  field  of  operation.  By 
means  of  them  infectious  foci  can  be  attacked  at  one  sit- 
ting without  fear  of  soiling  the  general  peritoneal  cavity. 
Furthermore,  they  prevent  the  intestine  fiom  encroach- 
ing upon  the  part  that  is  being  operated  upou,  and  this 
is  an  important  consideration  when  working  on  the  bile 
ducts. 

Drainage  is  employed  in  some  form  in  nearly  all  oper- 
ations on  the  liver  or  bile  passages.  Hydatid  c.vsts,  ab- 
scesses, and  distended  gall  bladders  are"  best  drained  by 
means  of  i-ubber  tubing.  A  sutured  gall-bladder  or  bile 
duct  should  be  packed  down  upon  with  gauze  to  insure 
external  escape  of  the  bile  in  case  of  leakage.  An  oozing 
surface  resulting  from  the  removal  of  the  gall  bladder  or 
a  portion  of  the  liver  should  likewise  be  covered  with 
gauze  packing.  All  operations  on  the  bile  ducts  should 
be  accompanied  by  drainage  through  a  gall-bladder  fis- 
tula. This  is  true  both  in  the  case  of  healthy  and  in  that 
of  infected  bile,  but  particularly  in  the  latter. 

The  arrest  of  hemorrhage  is  accomplished  by  separate 
ligation  of  large  vessels,  suture  of  the  substance  of  the 
liver,  the  use  of  the  thermocautery,  and  by  gauze  pack- 
ing. The  latter  is  the  most  effectual  means  of  stopping 
oozing,  anil  the  gauze  should  lie  kept  in  contact  with  the 
wounded  surface  until  the  bleeding  has  been  pennanently 
arrested.  In  choUvmic  subjects  it  is  necessary  that  all 
oozing  .should  be  stopped  before  the  abdomen  is  closed, 
otherwise  secondary  hemorrhage  may  be  the  result. 

The  Differext  Diseases  whicu  C.\llfou  Surgical 
Tkeat.ment. — The  diseases  of  the  liver  and  its  ducts 
which  are  most  frequently  the  object  of  surgical  treat- 
ment are:  I.  Hepatic  abscess;  II.  Echinoco'ccus  cvst; 
HI.  Tumors  ;  IV.  Cholelithiasis. 

Abscess  of  the  liter  when  single  and  not  of  pywrnic 
variety  may  be  successfully  treated  by  operation.  The 
nature  of  the  operative  procedure  will  depend  upon  the 
locatif)n  of  the  abscess.  A  suppurative  focus  situated 
near  the  inferior  surface,  in  the  left  lobe,  or  already 
pointing  anteriorly  is  best  reached  through  an  incision 
in  the  abdominal  wall.  An  abscess  located  in  the  con- 
vexitj-  of  the  organ  may  require  the  transpleural  route. 
The  position  of  the  abdominal  incision  will  be  governed 
by  the  probable  location  of  the  abscess,  and,  in  case  the 
abscess  forms  a  bulging,  the  incision  will  be  made  over 
the  most  prominent  part  of  the  swelling.  In  case  the 
abscess  wall  is  adherent  to  the  parietes  it  Is  opened  with- 
out entering  the  general  peritoneal  cavity,  and  the  whole 
procedure  is  rendered  very  simple.  The  different  layers 
of  the  abdominal  wall  are  divided  down  to  the  abscess 
wall,  an  aspirating  needle  is  introduced  to  verify  the  na- 
ture of  the  contents,  and  a  knife  is  then  thrust  in.  The 
cavity  is  washed  out  with  decinormal  salt  solution  and  a 
drainage  tube  introduced.  If  the  abscess  is  not  adherent 
to  the  abdominal  wall  the  choice  may  be  made  between 
an  operation  in  one  sitting  and  two  separate  operative 
sittings.     In  the  former  case  the  part  of  the  liver  in  ques- 
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tion  is  brouglit  iuto  the  wound  carnl  surrouuiied  by  sterile 
gauze  packiug.  The  general  peritoneal  cavity  having 
been  protected  in  this  wny  from  the  possibility  of  infec- 
tion, the  abscess  cavity  is  opened  by  means  of  a  pointed 
knife  or  the  thermo-cautery.  The"  cavity  may  be  irri- 
gated with  deciuormal  salt  solution  and  a  drainage  tube 
or  gauze  packing  inserted.  The  discharge  being  free  for 
the" first  few  days,  the  wound  requires  frequent  dressing, 
but  after  a  couple  of  weeks  the  cavity  begins  to  diminish 
in  size  and  the  discharge  gradually  ceases.  Final  closiu-e 
of  the  sinus  may  take"  two  or  three  months  or  an  even 
longer  time.  In  case  of  operation  at  t\vo  separate  sit- 
tings the  liver  surface  is  brought  in  contact  with  the  ab- 
dominal woimd  and  either  sutureil  into  the  same  or  pi'ef- 
erably  surrounded  with  gauze  packing.  From  three  to 
si.\  days  later,  adhesions  liaviug  formed  which  shut  olf 
the  general  peritoneal  cavity,  tlie  abscess  cavity  is  opened 
and  "drained  as  above.  This  latter  operation  is  the  safer 
of  the  two,  but  a  septic  condition  of  the  patient  may  re- 
quire an  immediate  opening  of  the  abscess.  The  latter, 
on  the  other  hand,  may  have  such  an  unfavorable  loca- 
tion that  the  general  peritoneal  cavity  cannot  be  protected 
during  an  operation  at  one  .sitting,  and  here  a  delay  of 
se\'eral  days,  in  order  to  give  time  for  the  formation  of 
adhesions,"  is  absolutely  indicated.  In  case  an  abscess 
has  ruptured  into  the  peritoneal  cavity  causing  general 
suppurative  peritonitis,  the  usual  radical  treatment  for 
this  condition  is  adopted. 

If  the  absce.ss  is  so  far  under  the  ribs  as  to  be  out  of 
reach  through  an  abdominal  incision  it  may  be  necessarj- 
to  employ  the  transpleural  method.  This  consi.sts  in 
first  resecting  two  or  more  ribs  and  then  suturing  together 
the  parietal  and  diaiihragmatic  pleural  layers  over  a 
small  area  so  as  to  shut  off  the  general  pleural  cavity. 
These  la.yers  and  the  diaphragm  are  then  incised  and,  if 
the  latter  is  adherent  to  the  liver,  the  abscess  can  be 
opened  at  once.  If  the  liver  is  not  adherent  to  the  dia- 
phragm the  parietal  and  visceral  layers  of  the  peritoneum 
are  sutured  to.gether,  thus  shutting  off  the  peritoneal 
cavity  before  the  abscess  is  opened.  In  either  case  the 
abscess  cavity  is  drained  by  means  of  a  rubber  tube 
brought  out  thi'ough  the  thoracic  wound.  In  place  of 
sutures  for  uniting  the  pleural  and  peritoneal  surfaces 
gauze  packing  may  be  employed  and  adhesions  olitained 
in  this  way.  A  third  sitting  will  then  be  necessary  for 
finally  opening  the  abscess. 

The  mortality  of  operations  on  abscess  of  the  liver  has 
diminished  with  the  earlier  recognition  of  the  conditicm 
and  the  improvement  in  the  technique.  In  case  the  pa- 
tient's conditif)n  has  not  been  too  seriously  impaired  by 
the  septic  absorption,  the  prognosis  is  good  in  the  case  of 
a  single  abscess,  even  though  its  location  is  not  the  most 
favorable  for  its  drainage.  Thorough  protection  of  the 
peritoneal  cavity  by  gauze  packing,  or  operaticra  after 
the  formation  of  adhesions,  should  prevent  peritonitis. 
Early  operation  will  obviate  sepsis. 

Ecliinoeocois  of  the  Liver  has  been  subjected  to  a  great 
^•ariety  of  methods  of  treatment,  no  one  of  which  has 
proved  itself  perfectly  satisfactory.  The  older  methods 
of  puncture,  with  or  without  injection  of  irritating  sub- 
stances into  the  sac,  and  the  establishment  of  a  fistula  by 
means  of  a  trocar  or  tube,  have  liecome  obsolete.  The 
usual  surgical  procedure  at  present  consists  in  opening 
the  abdomen,  bringing  the  involved  portion  of  the  liver 
Into  the  wound,  and  incising  the  cj-st  at  once,  or  after 
the  formation  of  adhesions.  The  cyst  cavity  is  then 
washed  out  and  drained.  This  pi'oce'dure  has  "the  disad- 
vantage that  the  whole  .sac  is  left  behind  and  the  result- 
ing fistula  has  in  some  cases  been  a  permanent  one.  To 
avoid  this,  other  operations  have  been  devised  of  late.  A 
procedure  which  gives  excellent  results  without  a  fistula 
consists  in  enucleation  of  the  mother  cyst,  cleansing  of 
the  fibrois  capsule  with  dry  gauzi-,  and  complete  obliter- 
ation of  the  cavit}-  by  sutiue.  Delbet's  " capitonnage  " 
consists  in  emptying  the  contents  of  the  sac,  removing 
its  chitin  membrane,  and  excising  as  much  as  po.ssible  of 
the  sac  wall.  The  walls  are  then  invaginated  and  the 
opposed  surfaces  sutui'cd.     Any  form  of  complete  excis- 
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ion  of  the  C3-st  is  difficult  and  may  become  a  dau.gerously 
blood}'  operation.  Some  cysts  are  more  favorably  lo- 
cated than  others  for  tliis  form  of  treatment.  Partial 
excision  may,  however,  be  comparatively  easy  and 
bloodless.  The  margins  are  then  sutured  into  the  ab- 
dominal wound  and  a  drainage  tube  is  inserted. 

Tumors  of  the  liter  are  seldom  amenable  to  cure  by 
operation.  Carcinomata,  both  the  primary  and  the  sec- 
ondary forms,  constitute  the  most  common  variety.  Sec- 
ondary carcinoma  offers  a  hopeless  prognosis,  and  opera- 
tive treatment  is  usually  out  of  the  question.  PriuKuy 
carcinoma  is  very  rare  and  can  be  cureil  onl}-  in  the  ver}- 
earliest  stage.  As  this  stage  seldom  gives  rise  to  objective 
symptoms,  the  proper  time  for  operating  is  usually  missed 
and  an  exploratory  laparotomy  is  all  that  is  undertaken. 
In  case  an  operation  is  decided  ujion  it  consists  in  removal 
of  the  growth  with  the  portion  of  liver  affected.  The  re- 
sulting wound  may  then  be  partially  sutured  and  packed. 
The  hemorrliage,  which  is  usually  severe,  is  treated  by 
ligationof  the  larger  vessels,  cauterization,  gauze  packing, 
and  sutures.  A  large  portion  of  the  liver  can  be  success- 
fully removed  in  this  way  and  permanent  cures  after  op- 
eration for  primary  malignant  tumors  have  been  reported. 

Another  method  of  dealing  with  the  st>imp  of  the  liver 
is  to  bring  it  out  through  the  abdominal  wound  and  treat 
it  extraperitoncally.  The  bleeding  from  it  can  here  be 
controlled  by  a  permanent  clamp,  gauze  packing,  liga- 
tures, etc.  This  is  a  less  desirable  method,  however,  as 
it  is  more  likely  to  be  followed  b,y  infection  of  the  peri- 
toneum and  by  hernia.  Before  the  portion  of  liver  is  ex- 
cised the  whole  of  the  organ  may  be  encircled  by  a  rub- 
ber tube  and  the  hemorrhage  temporarily  arrested. 

After  the  tumors  have  attained  a  large  size,  formed 
glandular  enlargements,  or  produced  cachexia,  operation 
is  contraindicated. 

Cholelithicms. — Stones  in  the  gall  passages  are  the 
most  frequent  abnormalities  of  the  liver  re([uiring  sur- 
gical interference.  The  'condition  of  cholelithiasis  may 
give  few  or  no  s^'mptoms  during  life  and  yet  at  auto|)sy 
the  gall  bladder  may  be  found  tilled  with  calculi.  The 
presence  of  symptoms  depends  in  general  upon  infiam- 
mation  or  mechanical  obstruction  of  the  gall  bladder  or 
gall  passages.  In  other  words,  the  appearance  of  symp- 
toms always  means  that  the  stones  have  produced  more 
or  less  severe  pathological  changes  in  the  ,gall  passages, 
— changes  which  may  or  ma.y  not  be  curable  by  medical 
means.  The  latter  are  uncertain  and  should  not  be  too 
long  continued  when  the  symptoms  do  not  improve  or 
attacks  of  obstruction  or  inflanunation  become  more  fre- 
quent. The  indications  for  operation  have  been  extended 
of  late  j-ears  and  the  tendency  of  even  the  moi-e  conserva- 
tive is  to  operate  early.  It  seems  but  reasonable  to  relieve 
an  individual  of  the  stones  as  soon  as  possible  after  the 
onset  of  s_vmptoms  and  before  the  serious  complieati:-ns 
have  arisen  which  so  frequently  accompany  .gall-stone 
disease.  The  results  of  incarceration  in  the  common  duct, 
perforation  of  an  empyema  into  the  peritoneal  cavity, 
and  persistent  choUemia  are  so  unfavorable  evenwiih 
operation  that  it  is  wise  to  operate  before  they  have  be- 
come possible.  The  choice  of  the  method  of  operation 
can  usually  not  be  made  until  the  abdomen  is  opei'cd 
and  the  conditions  are  disclosed.  No  one  f'oriin  of  pro- 
cedure can  possibly  fulfil  the  requirements  of  every 
case,  and  the  surgeon  must  be  prepared  for  any  ojjera- 
tion,  from  a  simple  opening  of  the  gall  bladder  to  incision 
and  suture  of  a  bile  iluct. 

Cholect/stoaloiiijj. — This  is  the  most  common  form  of 
operation  and  the  most  easy  to  perform.  The  abdomen 
is  opened  over  the  gall  bladder  b}'  means  of  an  oblique 
incision  following  the  free  border  of  the  ribs  or  a  vertical 
incision  on  the  outside  of  or  through  the  middle  of  the 
rectus  muscle.  The  peritoneal  cavity  having  been  en- 
tered, any  slight  adhesions  of  the  gall  bladder  to  the  pa- 
rietal peritoneum  or  neighboring  viscera  are  freed  with 
the  fingers  or  a  blunt  instrument.  Thick  adhesions 
should  be  divided  with  scissors  under  guidance  of  the 
eye.  The  gall  bladder  and  gall  duets  should  then  bo 
examined  for  stones  by  direct  inspection  and  palpation. 
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If  it  is  deciiled  to  remove  the  stones  and  draiu  the  gall 
bladder,  the  choice  lies  between  an  operation  in  one  sit- 
ting and  two  separate  operative  sittings.  The  former  is 
the  preferable  method,  and  under  proper  precautions  tlie 
danger  of  infecting  the  general  peritoneal  cavity  from 
bile  is  not  great.  The  gall  bladder  is  surrounded  by 
sterile  gauze  pads,  aspirated,  and  opened.  The  finger 
or  suitable  forceps  is  passed  in  through  the  opening  and 
any  gall  stones  that  may  be  present  are  removed.  If 
an}'  stone  is  felt  in  the  cystic  duct  it  should,  if  possible, 
be  pushed  back  into  the  gall  bladder  antl  removed.  If 
this  is  impossible  owing  to  impaction  of  the  stone,  it  may 
be  necessar}-  to  incise  the  cj'stic  duct  (cysticotomy),  ex- 
tract the  stone,  and  suture  the  opening  thus  made.  The 
edges  of  the  gall  bladder  wound  are  now  sutured  into 
the  abdominal  wound  and  a  drainage  tube  is  inserted. 
Unless  an  obstruction  has  been  left  behind  in  one  of  the 
ducts  the  tistula  will  close  after  a  few  weeks.  A  per- 
manent fistula  tiiay  require  a  secondary  operation  for  re- 
moval of  the  obstruction.  This  operation  at  one  sitting 
is  to  be  preferred  to  that  in  two  sittings  w"heu  the  gall 
bladder  is  accessible  and  can  be  readily  brought  into  the 
abdominal  wound.  AVhen  this  is  not  the  case,  as  in  a 
small  contracted  gall  bladder,  it  ma}'  be  necessary  to 
pack  down  upon  the  latter  and  delay  incision  for  several 
days  until  adhesions  have  formed.  Another  method  in 
such  cases  is  to  insert  into  the  gall  bladder  a  long  drain- 
age tube,  surround  it  with  gauze  and  bring  it  out 
through  the  abdominal  wound.  The  chief  advantage 
of  the  operation  in  one  sitting  over  that  in  two  is  that 
the  interior  of  the  gall  bladder  and  cystic  duct  can  be 
better  explored  before  the  former  has  been  stitched  into 
the  abdominal  wotmd  and  any  stones  lodged  in  its 
depths  mure  readily  removed. 

Cholecystostoniy  carries  with  it  the  possibility  of  a 
permanent  biliary  fistula.  Mayo  Robson  reported  four- 
teen such  cases  out  of  one  hundred  and  eighty-nine 
cholecystostomies.  When  this  is  due,  as  in  most  of  the 
cases,  to  a  stone  impacted  in  the  common  duct,  a  second 
laparotomy  may  be  necessary,  and  the  common  duct 
opened  and  sutured.  Painful  adhesions  may  also  be  left 
beliind  after  the  operation,  and  these  in  rare  cases  will 
require  a  secondary  operatif)n  for  their  removal. 

Ideal  cholecystotoray  is  the  name  given  to  an  operation 
consisting  of  opening  the  gall  bladder,  removing  the 
stones,  and  suturing  the  incision.  It  obviates  the  dis- 
agreeable effects  of  the  fistula  and  shortens  the  time  of 
healing.  It  is  in  most  cases,  however,  a  questionable 
procedure,  as  stones  can  easily  be  left  behind  in  the  folds 
of  the  gall  bladder  or  the  cystic  duct,  and  the  advantages 
of  drainage  of  the  bladder  and  ducts  are  lost.  It  must 
be  remembered  that  most  cases  of  cholelithiasis  requiring 
operation  are  complicated  by  inflammation  of  the  bile 
passages  of  a  more  or  less  severe  degree.  The  best 
means  of  overcoming  this  is  to  allow  the  infected  bile  to 
drain  off  through  the  gall-bladder  opening.  In  the  so- 
called  ideal  operation  tliis  is  not  done  and  the  inflamma- 
tory condition  inside  persists,  thus  predisposing  to  the 
future  formation  tif  calculi.  It  is  only  in  the  exceptional 
cases  of  uninfiamed  gall  bladder  tliat  the  ideal  operation 
is  permissible,  and  in  such  cases  the  results  are  good.  A 
modification  of  this  method  consists  in  attaching  the  su- 
tured gall  bladder  to  the  abdominal  wound  so  as  to  pre- 
vent leakage  into  the  peritoneal  cavity  in  case  the  sutures 
give  way. 

('Iiiihdoclintomy,  or  Incision  of  the  common  duct,  is  the 
most  difficult  procedure  which  the  surgeon  may  be  called 
upon  to  carry  out  in  performing  an  operation  on  the  gall 
passages.  It  is  indicated  in  the  case  of  a  stone  impacted 
in  the  common  duct.  The  presence  of  a  stone  in  this 
duct  can  be  detected  by  direct  palpation  of  the  duct. 
The  forefinger  of  the  left  hand  is  inserted  into  the 
foramen  of  Winslow  and  the  thimib  is  placed  upon  the 
structures  in  the  lesser  omentum.  Very  soft  concretions 
may  be  crushed  with  the  fingers  and  their  passage  into 
the  duodenum  thus  made  possible.  The  use  of  jiadded 
forceps  for  this  i.iurpose  is,  however,  to  be  avoided,  as 
serious  injury  to  the  wall  of  the  duct  may  be  the  result. 


If  the  stone  is  too  hard  to  crush  with  the  fingers,  it  may 
be  pushed  onward  into  the  duodeuiun  and  the  incision 
thus  avoided.  If  incision  is  decided  upon,  the  field  of 
ojieratiou  is  carefully  protected  with  gauze  pads.  The 
easiest  point  at  whicli  one  may  reach  a  stone  in  the  com- 
mon duct  is  above  the  pancreas,  and,  if  possible,  the  stone 
should  be  brought  to  this  place  by  manipulation.  A 
longitudinal  incision  is  made  in  the  distended  duct  over 
the  stone  and  the  latter  extracted.  Two  rows  of  sutiu'es 
are  now  inserted  and  the  incision  is  tightly  closed.  The 
sutures  may  be  advantageously  introduced  before  the 
stone  is  removed.  Halsted  has  devised  a  special  apparatus 
for  facilitating  the  insertion  of  the  sutures.  It  consists 
of  cylinder-shaped  pieces  of  metal  of  different  sizes  for 
insertion  into  the  duct,  and  a  handle  attachment  which 
gives  a  support  and  allows  the  duct  to  be  drawn  some- 
what up  into  the  wound.  To  insure  safety  in  case  of 
leakage,  it  is  always  advisable  to  carry  a  gauze  drain 
down  to  the  line  of  suture.  It  is  usually  a  good  plan  to 
draiu  at  the  same  time  the  gall  passages  by  performing 
a  cholecystostoniy.  This  has  the  further  advantage  of 
lessening  the  tension  on  the  sutures  in  the  common  duct. 
Should  the  gall  bladder  be  contracted,  or  its  wall  seem- 
ingly impaired  by  inflammation,  its  removal  may  be  in- 
dicated provided  the  common  duct  is  patent  througlmut. 
When  a  gall  stone  is  impacted  near  the  duodenal  end  of 
the  common  duct  and  cannot  be  reached  through  the 
suprapancreatic  portion  of  the  duct,  it  may  be  removed 
by  transverse  incision  of  the  duodenum  followed  by  su- 
ture. This  is  a  most  difficult  procedure,  but  has  been 
accomplished  successfully  a  numljer  of  times.  As  im- 
paction of  a  stone  in  the  common  bile  duct  is  almost  al- 
ways accompanied  by  severe  jaundice,  the  tendency  in 
this  latter  condition  to  capillary  oozing  must  be  remem- 
bered. Only  by  careful  arrest  of  all  bleeding  before  clos- 
ing the  abdomen  can  one  be  sure  of  preventing  serious 
secondary  hemorrhages. 

Cholecystedomy,  or  excision  of  the  gall  bladder,  is  a 
I'adical  and  in  many  cases  a  most  satisfactory  method  of 
dealing  with  gall-bladder  disease.  It  is  contraiudicated 
in  ca-se  the  common  duct  is  closed  by  a  calculus.  It  finds 
its  chief  indications  in  cases  in  which  the  gall  bladder  is  so 
.shrivelled  and  atrophied  as  to  have  become  useless  as  a 
reservoir  for  bile,  or  in  those  in  which  the  walls  of  the 
bladder  ai'e  extremely  inflamed  or  necrotic.  By  some 
surgeons  it  is  considered  the  operation  of  choice,  iis  it 
removes  the  source  of  the  whole  aft'ection,  obviates  a 
fistula,  and  is  less  likely  to  leave  behind  troublesome  ad- 
hesions. On  the  other  hand,  it  is  a  more  difficult  opera- 
tion than  cholecystostoniy  and  there  is  greater  danger 
from  secondary  hemorrhage.  The  operation  consists  in 
enucleation  of  the  gall  bladder  from  its  attachments  to 
the  liver  and  ligation  of  the  cystic  duct.  The  excision 
may  be  begun  at  the  fundus  or  the  apex.  In  the  former 
case  the  parietal  peritoneum  is  divided  over  the  bladder, 
the  latter  stripped  off  from  the  liver  by  means  of  the 
finger  or  bhuit  sci-ssors,  and  finally  the  cystic  duct  is 
reached  and  tied  off  with  the  artery  accompanying  it. 
The  separation  from  the  liver  is  in  most  cases  performed 
without  serious  hemorrhage.  The  bleeding  can  usually 
be  controlled  by  gauze  packing  or  by  the  application  of 
the  thermo-cautery.  Care  should  be  taken  iK)t  to  work 
into  the  substance  of  the  liver.  The  duct  and  its  artery 
must  be  securely  tied  so  as  to  prevent  leakage  of  bile  or 
a  hemorrhage.  By  beginning  with  ligation  of  the  duct 
the  process  of  enucleation  may  be  reversed.  The  wound 
surface  left  by  the  excision  is  packed  down  upon  with 
gauze  which  is  brought  out  through  the  abdominal 
wound.  In  order  to  prevent  the  hemorrhage,  a.ssociated 
with  separation  of  the  wall  of  the  gall  bladder  from  the 
liver,  it  has  been  advised  to  leave  that  portion  of  the 
bladder  behind  and  remove  or  destroy  with  the  caulery 
its  mucous-membrane  covering.  This  is  necessary  only 
in  exceptional  cases,  as  with  care  the  bladder  wall,  par- 
ticularly when  diseased,  is  stripped  oft'  without  great 
difticulty,  and  the  oozing  can  be  controlled  by  gauze 
packing. 

Chokcystenterostomy  means    the    establishment    of   a 
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communicatiou  betwfcu  the  gall  bladder  aud  the  intesti- 
nal tract.  It  is  resorted  to  in  cases  of  obstruction  from  a 
stoue  ora  stricture  inside  the  duct  or  from  a  tumor  or  ad- 
hesions pressing  on  the  duet  from  without.  A  stone  may 
be  so  situated  in  the  duct  that  its  removal  is  impracti- 
cable. Furthermore,  the  duct  with  its  stone  may  be  so 
surrounded  and  embedded  in  adhesions  that  it  cannot  be 
reached.  In  these  cases  cholecystenterostomy  takes  the 
jilace  of  choledochotomy.  Obstruction  of  the  duct  from 
without  is  usually  the  result  of  carcinoma  of  the  head  of 
the  pancreas  or  of  chronic  productive  pancreatitis.  In 
tlie  former  case  the  operation  becomes  a  purely  palliative 
one  and  death  usually  results  in  a  short  time  from  the 
continued  growth  of  the  carcinoma.  lu  case  of  chronic 
productive  pancreatitis  the  establishment  of  an  outlet  for 
tlie  pent-up  bile  will  react  favorably  upon  the  inflamma- 
tion in  the  head  of  the  pancreas  and  a  diminution  in  the 
enlargement  followed  bj'  re-establishment  of  the  outflow 
through  the  common  duct  may  be  the  result.  The  oper- 
ation has  a  high  mortality,  particularly  in  malignant 
cases,  as  the  individuals  are  usually  in  bad  general  con- 
dition, and  the  pronounced  cholwmia  predisposes  to  seri- 
ous or  fatal  hemorrhage.  Furthermore,  there  is  always 
the  possibility  of  infection  of  the  gall  passages  after  the 
establishment  of  this  direct  communication  between  the 
gall  bladder  and  the  intestine.  The  anastomosis  is  made 
preferably  with  the  duodenum,  but  if  this,  is  impractica- 
ble a  loop  of  jejunum  is  selected.  The  colon  is  used  only 
in  exceptional  instances.  The  union  maj'  be  made  by 
means  of  sutures  only,  but  this  is  a  tedious  and  difficult 
procedure.  Tlie  Murphj-  button  shortens  the  time  of  the 
operation  very  considerablj',  and  is  easilj'  inserted.  Sub- 
sequent contraction  of  the  orifice  with  return  of  the  symp- 
toms is  possible. 

The  indications  for  this  operation  are  becoming  fewer 
since  choledochotomy  as  now  performed  can  be  success- 
fully emploj-ed  in  most  cases  of  obstruction  due  to  cal- 
culi. It  still  has  a  limited  usefulness  in  cases  of  malig- 
nant and  inflammatory  strictures,  but  its  mortality  will 
necessarily  remain  a  high  one,  particularly  in  the  former 
cases.  To  lessen  the  danger  from  heraorrliage,  in  patients 
with  pronounced  chola?mia,  Mayo  Robson  gives  chloride 
of  calcium  in  thirty-grain  doses  for  two  or  three  daj'S 
previous  to  the  operation. 

Selection  of  the  Operation,  and  IndieatioM. — The  choice 
of  the  operation  will,  as  has  been  said,  be  made  in  most 
cases  after  the  abdomen  has  been  opened.  A  radical 
operation  is,  generally  speaking,  the  one  to  be  chosen, 
provided  the  patient  can  stand  it.  If  the  jiatient's  con- 
dition is  bad,  simple  drainage  of  the  gall  bladder  may  be 
done  first  and  a  more  complete  operation  performed  at  a 
more  favorable  time.  If  stones  are  found  in  the  gall 
bladder,  associated  with  previous  iuflammatorj'  processes 
and  adhesions,  or  with  acute  cholecystitis  and  a  seriously 
damaged  condition  of  the  bladder,  cholecystectomy  is  the 
operation  of  choice.  Painful  adhesions  even  without 
stones  may  demand  cholecystectomy.  Closure  of  the 
c.ystic  duct  accompanied  by  hydrops  or  empyema 
sliould  be  treated  by  cholecystostomy  with  cysticotomy 
if  necessary.  Chronic  closure  of  the  common  diict  by  a 
stoue  or  carcinoma  requires  either  choledochotomy  or 
cholecystenterostomy.  Acute  closure  of  the  common 
duct  b}-  a  stone  should  be  treated  niedicallv  at  first,  and 
an  operation  slioxdd  not  be  performed  until  it  is  evident 
that  the.stone  is  not  going  to  pass  of  itself,  or  until  the 
symptoms  have  become  too  urgent  for  delay.  Acute 
cholecystitis  may  be  treated  expectantly  during  the  at- 
tack if  the  symptoms  are  not  too  severe.  After  the  at- 
tack the  gall  bladder  should  be  explored,  as  there  always 
remains  behind  a  certain  amount  of  infective  material 
wiiich  will  eventually  give  rise  to  thickening  of  the  gall- 
bladder, adhesions,  inflammation  of  the  ducts,  etc.  The 
indications  here  are  much  the  same  as  in  appendicitis. 
An  operation  in  the  interval  is,  if  possible,  to  be  chosen 
in  preference  to  one  during  the  attack. 

Medical  treatment,  while  of  service  in  many  cases  of 
cholelitluasis,  should  not  be  tried  f(ir  too  long  a  time.  Con- 
stantly recurring  attacks  of  pain  which  diminish  the  work- 


ing capacity  of  the  individual  are  a  sufficient  indication  for 
operation,  even  though  no  objective  symptoms  are  pres- 
ent. At  other  times  internal  treatment  is  from  the  out- 
set liopeless,  and  the  favorable  time  for  operating  should 
not  be  allowed  to  pass  through  uuuecessarj-  dela.y.  Such 
cases  include  acute  suppurative  cholecystitis  and  chronic 
closure  of  the  cystic  ducts  or  the  common  duct.  Ex'plo- 
ration  at  least  is  advisable  in  the  presence  of  persistent 
symptoms  on  the  part  of  the  biliary  passages.  Should  a 
condition  of  affairs  be  disclosed  wliich  precludes  the  pos- 
sibility of  a  cure  or  which  would  entail  a  prolonged  aud 
dangerous  operation,  some  palliative  measure,  such  as 
drainage  of  the  gall  bladder,  will  probably  be  of  service 
to  the  patient.  The  exploration,  generally  speaking, 
does  no  harm  and  may,  by  disclosing  the  real  condition 
of  affairs,  lead  the  way  to  successful  treatment. 

Cirrhosis  of  the  Lifer  has  of  late  been  the  object  of 
operative  treatment  in  an  increasing  number  of  cases. 
It  has  been  found  that  the  ascites  associated  with  cirrho- 
sis may  be  limited  in  amount  and  even  cured  by  the 
establishment  of  an  anastomosis  between  the  portal  cir- 
culation and  that  of  the  branches  of  the  inferior  vena 
cava.  The  operation  is  usually  performed  after  repeated 
tappings  have  given  no  permanent  result,  and  the  patient 
is  rendered  miserable  by  the  distention  of  the  jieritoneal 
cavity  with  fluid.  The  abdomen  is  opened  above  the 
umbilicus  iu  the  median  line,  or  at  the  outer  border  of 
the  rectus  muscle.  After  a  portion  of  the  fluid  has  es- 
caped, the  right  lobe  of  the  li\'er,  the  spleen,  and  the 
parietal  peritoneum  are  vigorously  rubbed  with  dry 
gauze  or  scarified  with  some  pointed  instrument.  The 
great  omentum  is  theu  stitched  to  the  scarified  parietal 
peritoneum  across  the  front  of  the  abdomen.  The  ob- 
ject sought  for  is  the  formation  of  adhesions  between 
the  siu-face  of  the  liver,  spleen,  and  omentum,  and  the 
parietal  peritoneum.  Through  these  adhesions  an  anas- 
tomosis is  brought  about  between  the  congested  jjortal 
system  and  the  veins  of  the  abdominal  wall  which  be- 
long to  the  vena  cava  system.  The  abdominal  incision 
is  closed  with  sutures  and  a  separate  opening  made  above 
the  pubes  for  tlie  insertion  of  a  drainage  tube  for  carry- 
ing off  the  ascitic  fluid.  The  drainage  tube  is  left  in 
place  for  several  weeks  and  is  then  removed.  Tappings 
may  be  required  for  some  time  afterward,  but  their  fre- 
quency gradually  diminishes.  In  the  best  results  the 
fluid  ceases  to  collect  within  the  cavity.  This  operation 
has  not  yet  become  firmly  established,  but  the  results 
encourage  further  trials.  The  mortality  at  present  is 
comparativel.v  high,  owing  chiefly  to  the  poor  condition 
of  the  individuals  operated  upon  and  the  greater  risk  of 
infection  of  a  damaged  peritoneum.  The  patients  who 
have  recovered  have  shown  in  most  instances  improvement 
and  in  a  few  cases  a  cure.  The  autopsy  of  cases  fatal  after 
a  ]ieriod  of  several  months  has  usually  demonstrated  the 
existence  of  the  anastomosis  sought  for,  large  veins  being 
found  in  the  artificial  adhesions.  As  ascites  usually  repre- 
sents an  advanced  stage  of  the  disease,  and  as  the  progress 
under  medical  treatment  affords  no  hope,  the  operation 
seems  justifiable.  If  casesare  selected  which  are  not  too 
far  advanced  and  do  not  have  complicating  disorders  of 
other  organ.s,  the  mortality  of  the  operation  will  be  less- 
ened and  the  chances  of  a  cure  will  be  improved.  Stricter 
asepsis  and  more  careful  after-treatment  should  diminish 
the  dangers  of  infection.  Benjamin  T.  Tiltin. 

LiVER,  DISEASES  OF:  SYPHILITIC  INFLAMMA- 
TIONS.— HisTOKic.M,. — The  existence  of  syphilitic  dis- 
ease of  the  liver  was  denied  by  Morgagui.  Dittrich.  in 
1849,  gave  the  first  comprehensive  description  of  the  dis- 
ease, the  tumor-like  formations  of  which  had  been  pre- 
viousl}'  confused  with  malignant  and  other  newgrowtlis. 
Virchow  has  placed  our  knowledge  of  liepatic  syphilis 
where  it  now  stands. 

C'l.\ssific.\tion. — As  with  syphilitic  affections  in  gen- 
eral we  recognize  the  acc|uired  antl  congenital  lesions. 
The  lesions  of  syphilis  iu  the  liver  belong  to  the  ter- 
tiary period  of  tlie  disease  ;  in  fact,  outside  of  the 
occasional  occurrence  of  jaundice  in  the  efflorescent  or 
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early  stase  due  tii  uncertain  lesions,  secondary  hepatic 
atfectiiins  in  s^-pliilis  are  not  recognized. 

Pathology. — 1.  Acquired  Syphilis. — Two  foi'ms  are 
most  commonly  met  with — {a)  A  diffuse  s\-pliilitic  in- 
flammation affecting  the  interstitial  tissue,  not  readil}'  dis- 
tinguisbeil  from  ordinary  cirrhosis.  The  cell  proliferation 
is  markedly  interacinous,  and  is  said  to  run  between  I  he 
columns  of  lirer  cells  oftener  than  is  the  case  with  alco- 
holic cirrhosis.  The  same  tendency  to  shrinking  (atro- 
phy) is  seen. 

('.)  The  much  more  common  gummatous  hepatitis  oc- 
■cursin  the  form  of  numerous  nodules,  varying  in  size  from 
a  millet  seed  to  a  walnut,  of  a  reddisli-gray  to  whitish- 
yellow  color,  irregular,  often  striated,  more  or  less  sharply 
outlined.  The  centres  of  the  syphilomata  are  yellowish- 
white,  caseous,  dry,  but  firm,  much  more  so  than  a  tu- 
berculous caseous  mass.  These  growths  tend  to  develop 
on  the  upper  surface  of  the  liver,  at  the  attachment  of 
the  ligamentum  suspensorium,  and  in  the  connective-tis- 
sue prolongations  of  Glisson's  capsule  (peripylephlebitis 
syphilitica,  Schiippell).  Microscopically,  the  frcsli  red- 
gray  growths  cf>usist  of  round  and  spindle  cells  in  a 
homogeneous  ground  substance;  the  older  caseous  areas 
show  masses  of  fatty  necrotic  material.  The  amount  of 
fat  and  the  absence  of  giant  and  epithelioid  cells  are 
points  of  differentiation  between  gumma  and  tubercle. 
Alterations  of  the  blood -ves.sels  in  these  areas,  consisting 
of  marked  thickening  of  the  medial  and  adventitial  coats, 
are  constant  features.  Hepatic  scars,  usualh'  considered 
to  be  healing  fibrosing  giunmata,  are  among  the  common 
lesions  of  acquired  syphilis;  the  extent  to  which  they 
may  deform  a  liver  by  their  contraction  is  well  known. 
The  possibility,  however,  of  these  scars  being  due  to 
causes  other  than  syphilis  is  now  admitted  (Fle.xner). 
The  gummatous  form  may  be  found  iu  connection  with 
the  interstitial  form.  Thickening  and  adhesions  of  the 
liver  capsule  (perihepatitis)  occur  constantly  with  the 
former  condition,  and  fat  infiltration  and  amyloid  degen- 
eration of  the  liver  cells  are  common.  By  man}',  amy- 
loid degeneration  of  the  liver  is  classed  as  a  form  of 
syphilitic  alU^ration. 

2.  Congeuital  Si/j>7iilis. — The  diffuse  infiltration  is  the 
form  most  frequently  met  with ;  it  may  occur  at  any 
time  after  the  sixth  month  of  fVetal  life.  The  liver  is 
usually  much  enlarged,  often  ec|ualling  si.^  per  cent,  of 
the  Ixidy  weight,  firm  and  tough,  gray -red  to  dirty 
viUow-gray  iu  color,  and  the  lobular  markings  are  usu- 
.clly  obliterated.  Oecasionallj'  the  organ  may  be  exces- 
sively icteric  (brimstone  liver).  If  the  infants  survive 
for  a  sufficient  length  of  time  cirrlmtic  changes  maj' 
ensue,  with  consequent  atrophic  appearances.  Syphilis 
hereditaria  tarda  atfecting  the  liver,  and  appearing  first 
in  adolescence,  can  hardly  be  distinguished  from  atrophic 
cirrhosis.  iIicrosco|)ically,  there  is  first  hypera^mia  with 
capillary  engorgement,  massing  of  leucocytes,  and  pro- 
liferation of  the  capillary  eudotheliiuii;  later,  in  the  wi- 
dened interstices  of  the  lobides,  are  seen  round  cells  in 
newly  formed  connective  tissue,  and  the  same  cells  are 
frequently  found  inside  the  lobules,  between  the  capil- 
lary walls  and  rows  of  liver  cells,  and  in  the  walls  of  the 
blood-vessels.  In  the  later  stage  connective  tissue  re- 
places the  round-cell  infiltration,  and  the  liver  cells, 
after  some  nuclear  jiroliferation,  shrink  and  atrophy.  H 
(which  is  rather  rare)  the  giunniatous  form  occurs,  the 
liver  presents  multiple  miliary  formations.  An  increase 
of  connective  tissue,  iu  the  form  of  small  circumscribed 
iif-as  in  addition  to  the  diffuse  process,  may  resemble  a 
-lanmatous  condition.  As  alreadj' mentioned,  with  the 
r.\ception  of  a  transient  jaimdice  seen  occasionally  iu 
the  secondary  stage,  syphilitic  hepatic  affections  are  dis- 
1  linctly  tertiary,  and  arc  usually  met  with  years  after  the 
I  formation  of  the  primary  lesion  ;  cases  fif  hepatic  syphilis 
I  developing  six  and  nine  months  respectivelj'  after  infec- 
tion are  reported  liy  Key  and  Biermer.  In  both  the  ac- 
quired and  the  congenital  disease  the  liver  is  one  of  the 
organs  of  the  body  most  frequently  affected. 

Stmptomatoi.ogt. — Jaundice  has  been  mentioned  as  a 
symptom  in  the  secondary  stage.     JIany  cases  of  hepatic 
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syphilis  are  revealed  only  at  autopsy ;  the  more  marked 
cases  of  the  gummatous  form  show  the  familiar  enlarged 
knotty  and  deformed  liver,  the  sj'mptoms  in  fact  being 
frequently  only  such  as  are  dependent  upon  pressure; 
jaumlice  is  rare  in  this  form  of  the  affection;  ascites,  due 
to  compression  of  the  portal  vein,  occurs,  and  may  give  the 
plctiu-e  of  hypertrophic  cirrhosis.  It  may  be  stated  that 
ascites  does  not  occur  in  the  gummatous  form  unless  the 
portal  circulation  is  obstructed  or  the  kidneys  are  vitallj- 
affected,  but  it  is  more  or  less  to  be  expected  iu  the  gen- 
eral cirrhotic  form.  The  general  condition  usually  buf- 
fers, and  anaemia  and  cachexia  are  more  or  less  marked, 
sometimes  so  much  so  that  malignant  disease  may  be 
suspected.  The  general  diffuse  form  (.syphilitic  cirrhosis) 
presents  the  picture  more  or  less  absolutely  of  alcoholic 
cirrhosis,  though  it  is  said  to  be  more  acute  and  more 
rapid  iu  its  course,'  and  may  speedily  terminate  fatally. 
It  is  remarkable,  however,  to  what  an  extent  a  liver  may 
be  deformed  without  giving  rise  to  symptoms.  Periods 
of  improvement  apart  fi-oni  specific  treatment  are  not  in- 
frequently seen ;  and,  on  the  other  hand,  even  after  a  sup- 
posed cure,  relapses  and  severe  after-effects  may  develop. 

In  the  congenital  Jorm  the  sj'mptoms  are  those  of 
malnutrition,  and  the  infants  die  after  a  short  existence. 
Enlarged  liver  and  spleen,  ana>mia,  and  cachexia  are 
always  present  (see  above). 

Diagnosis. — Gummata  may  be  confused  with  carcino- 
matous nodules ;  the  diffuse  cirrhosis  gives  rise  to  condi- 
tions not  to  be  distinguished  from  an  alcoholic  affection ; 
but  congenital  hepatic  syphilis  is  unmistakable. 

TiiEATMEXT. — Specific  treatment  (mercury  and  iodides) 
is  al  waj'S  indicated,  and  even  in  late  stages  mercuiy  shoii  Id 
be  employed.  Under  the  influence  of  this  drug  gum- 
mata may  completely  vanish,  an  a.scites  may  disappear, 
and  other  severe  sj'inptoms  may  quipkly  subside.  Scar 
tissue  and  amyloid  change  naturallj-  cannot  be  affected  by 
any  treatment.  Iron  and  arsenic  are  necessary  for  the 
ansemic  conditions.  Jnim  H.  Mnnaer. 

yon/iiin  B.  Gicyn. 

LIVER,  DISEASES  OF:  TUBERCULOSIS— See  The 

Appendix. 

LIVER,  PHYSIOLOGY  OF  THE.— The  position  of  the 
liver  with  regard  to  the  circulation  is  a  sutticient  indica- 
tion that  its  primary  function  is  to  cause  chemical  modi- 
fications in  the  products  of  digestion  which  have  been 
taken  up  from  the  gastro-iutestinal  tract,  before  these  are 
allowed  to  pass  en  into  the  general  blood  stream  for  the 
nutrition  of  the  other  tissues  of  the  body.  Although  im- 
portant chemical  changes  occur  iu  these  substances  in 
their  passage  thi-ough  the  colunmar  cells  of  the  intestinal 
wall,  further  changes  of  both  a  qualitative  and  a  quantita- 
tive character  are  required  before  the  portal  can  be  al- 
lowed to  mix  with  the  systemic  blood,  and  these  final 
chemical  transformations  have  their  scat  in  the  liver  cells. 

Hence  the  liver  becomes  the  final  safeguard  of  the 
organism  from  absorbed  products  which  have  niit  un- 
dergone complete  assimilation;  but  its  physiological 
importance  by  no  means  ends  in  carrying  out  this  pri- 
mary function,  for  it  is  also  the  chief  metabolic  laboratory 
of  the  body  iu  which  the  greater  part  of  the  wcrk  of 
purification  of  the  blood,  from  either  extraneous  or  exces- 
sive dissolved  substances — or  its  standardization,  so  to 
speak — is  acccjmplished.  It  is  by  the  liver  cells  that  the 
degradation  products  of  ijroteid  metabolism  in  other  tis- 
sues are  prepared  for  excretion  by  the  kidneys ;  here  also 
the  final  products  of  the  breakiug  up  of  the  ha-moglobin 
molecule,  after  being  robbed  of  their  iron  which  is  re- 
tained and  conserved  l)_y  the  liver  cells,  are  either  cast  out 
of  the  circulatiou  in  the  bile,  or  jirepared  for  removal  by 
the  kidneys  in  the  form  of  urinary  pigments;  here  too 
the  quantity  of  carbohydrate  entering  the  systemic  circu- 
lation is  adapted  and  regulated  to  the  needs  of  the  organ- 
ism, by  a  system  of  chemical  storage,  and  according  to 
some  authors  is  at  least  in  part  united  with  partially  dis- 
integrated proteid  rests  to  form  proteid  molecules  anew, 
and  so  spare  the  amount  of  fresh  proteid  required  from 
without  in  order  to  maintain  tissue  equilibrium. 
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lu  addition  to  these  important  operations  man}-  other 
chemical  clianges  doubtless  go  on  in  tlie  liver  cells  which 
we  have  not  yet  been  able  tJ)  follow  out  experimentally 
because  of  the  inherent  dillicultiesof  such  investigations. 
and  hence  it  must  be  admitted  that  the  physiology  of 
the  liver  forms  one  of  tiie  most  fragmentary  chapters  in 
our  knowledge  of  biological  change.  Even  in  those  in- 
stances of  hepatic  activity  Avhicli  liave  just  been  enumer- 
ated, we  know  merely  the  end  results  because  of  the 
crudeuess  of  our  methods  of  study,  and  arc  ignorant  in 
great  measure  of  the  links  in  the  chemical  chains  of 
transformation  which  occur  in  the  cell. 

It  ma_y  be  pointed  out  that  such  important  chemical 
changes,  as  occur  in  the  liver,  require  a  high  state  of  ac- 
tivity on  the  part  of  the  liver  cells,  and  hence  it  becomes 
necessary  that  an  extra  stream  of  pure  blood  in  alumdant 
quantity  shall  be  sviiiplied  to  the  orgau  in  addition  to  that 
carried  "from  the  intestine,  in  which  not  merely  has  the 
oxygen  been  largely  used  up  in  the  intestinal  cajjillaries, 
but  also  further  vitiation  has  resulte<l  from  the  addition 
of  foreign  constituents  arising  from  intestinal  absorption. 

Sucli  a  supply  of  pure  blood  is  even  more  necessary  in 
the  case  of  the  liver  than  in  that  of  the  lungs  to  which 
similarly  in  the  body  a  large  stream  of  venous  blood  is 
carried,  for  in  the  tirst  place  the  heixttic  cells  are  more 
physiologicall}'  active  structures  of  a  secretory  type, 
wliile  the  endothelial  cells  of  the  pulmonary  alveoli  carrv 
out  a  much  more  passive  function,  acting  to  a  great 
extent  as  physical  membranes;  and,  in  the  second  place, 
the  venous  Vilood  of  tlie  portal  system  is  more  heavily 
charged  with  substances  foreign  to  the  circulation  and 
capable  of  acting  as  protoplasmic  poisons. 

The  liver  is  hence  sujiplied  with  artei'ial  blood  by  the 
hepatic  artery,  and  in  addition  the  blood  coming  from  the 
area  of  absorption  is  diluted,  so  to  speak,  as  regards  the 
products  of  absorption,  bj-  admixture  with  the  xji/ciiic 
blood.  This  is  a  function  of  the  spleen  which  has  not 
hitherto  been  brought  into  prominence;  but  it  furnishes 
an  easy  explanation  of  the  peculiar  position  of  the  spleen 
with  regard  to  the  portal  circidation,  of  tliT  well-knuixn 
anatomical  fact  that  the  blood  supply  of  the  spleen  is 
much  larger  than  the  metabolic  wants  of  that  orgau  de- 
mand, and  also  of  the  increased  size  of  the  spleen  and  of 
the  vigor  of  its  rh^'thmic  contractions  during  the  period 
of  digestion.  By  this  anatomical  arrangement  of  tlie 
spleen  and  its  vessels  as  an  adjrmct  to  the  portal  circnit, 
a  supply  of  blood  %vhich  has  not  been  materially  vitiated 
by  metabolic  changes  can  be  directly  mixed  with  the 
portal  blood  coming  from  the  intestinal  area,  before  it  is 
sent  on  to  the  hepatic  cells,  for  the  interposition  of  the 
resistance  of  the  splenic  capillaries  and  splenic  spaces 
lowers  the  arterial  pressure  down  to  that  of  the  portal 
vein.  On  operative  removal  of  the  spleen  compensation 
probably  takes  place  by  means  of  an  increased  supply  of 
blood  through  the  hepatic  artery. 

The  chief  experimental  methods  by  which  the  functions 
of  the  liver  have  been  investigated  are  the  following:  1. 
Investigations  of  the  chemical  composition  of  the  organ 
and  of  its  secretion,  the  bile,  under  varying  conditions. 
2.  Histological  and  microchemical  examination  of  the 
liver  cells.  3.  Comparative  analyses  of  the  blood  in  the 
portal  vein  and  hepatic  vein  as  indicating  the  changes 
which  the  blood  has  imdergone  in  passing  through  the 
liver.  4.  Studies  of  the  effects  of  excision  of  the  liver  in 
certain  animals,  and  also  of  short-circuiting  it  from  the 
portal  circulation  by  means  of  an  artificial  fistula  estab- 
lished between  the  portal  vein  and  inferior  vena  cava.  5. 
Observations  on  the  changes  in  substances  added  to 
whipped  blood  as  a  result  of  perfusion  through  the 
excised  liver. 

1.  CnEMic.\T.  CoMPOSiTiox. — The  liver  tissue  resem- 
bles other  tissues  in  being  alkaline  dining  life  and  turn- 
ing acid  after  death,  the  acidity  being  usually  ascribed  to 
the  formation  of  sarcolactic  acid.  There  is  a  certain 
amount  of  rigor  or  post-mortem  hardening  always  de- 
veloped accompanying  tlie  change  in  reaction,  but  this 
is  not  due  to  myosin  formation  since  myosinogen  is  ab- 
sent from  the  uucoagulated  extracts  of  the  fresh  gland. 


The  proteids  of  liver  have  been  investigated  bv  Plosz 
and  by  Halliburton  who  found  the  following  coagulable 
proteids  present :  (1)  A  proteid  coagulating  at  45'  to  .50'  C. 
which  has  all  the  usual  properties  of  a  globulin,  and 
is  not  probably  intrinsic  to  tlie  liver,  being  indistinguish- 
able from  the  cell  globulin  of  Halliburton,  which  is  found 
in  most  cellular  tissues.  (2)  A  nucleo-proteid  which  co- 
agulates at  60'  to  TO'  C.  and  possesses  most  of  the  common 
])roperties  of  the  class  excepting  that  it  is  not  readilj' 
salted  out  of  solution,  and  hence  the  sodium  chloride 
in'ccipitation  method  of  Halliburton  cannot  be  utilized 
for  its  preparation.  (3)  A  globulin  coagulating  at  TO'  C. 
(4)  Traces  of  albumin. 

In  addition,  the  liver  contains  traces  of  gluco-proteids 
which  proliably  are  derived  from  the  connective-tissue 
elements,  and  also,  like  other  tissues,  traces  of  enzymes. 

It  has  been  claimed  by  some  that  a  very  appreciable 
amount  of  an  amylolytic  enzyme  is  present,  which  has 
been  held  responsible  for  the  conversion  of  the  liver  gly- 
cogen into  dextrose  {tide  infrn),  but  other  observers  cfeiiy 
the  existence  of  sufficient  amounts  of  such  an  enzyme 
to  accomplish  this  function  and  ascribe  the  conversion  of 
glycogen  to  the  activity  of  the  cell  imitoplasni. 

Undoubtedly  the  most  interestiiigof  the  inoteid  bodies 
of  the  liver,  are  those  which  contain  iron,  since  it  is  the 
presence  of  these  in  the  liver  suljstance,  taken  in  con- 
junction with  the  chemistry  of  the  bile  pigments,  which 
conclusively  proves  the  important  hannatopoietic  func- 
tion exercised  by  the  liver  cell. 

That  practically  all  the  iron  contained  in  the  liver  cells 
is  present  in  some  organic  form,  is  shown  by  the  fact 
that  the  tissue  reacts  to  the  ordinary  reagents  for  inor- 
ganic iron,  such  as  potassium  ferroc.vanide  or  sulphocya- 
nide,  only  after  treatment  by  an  inorganic  acid,  such  as 
hydi'ochloric  or  suliihuric.  The  jiresence  of  iron  may  he 
demonstrated  either  microchemical ly  or  by  making  ex- 
tracts of  the  tissue  with  dilute  hydrochloric  acid. 

There  are  two  distinct  tyjies  of  organic  iron -containing 
compounds  found  in  the  liver.  One  of  these  is  in  the  form 
of  iron  albuminates,  which  are  characterized  by  tlie  fact 
that  the  iron  may  be  separated  from  the  albumin  by  the 
action  of  inorganic  acids.  That  thi'seare  simple  salt-like 
compounds  of  alljumin  with  iron  is  demonstrati  d  by  the 
fact  that  they  are  practically  identical  in  their  properties 
with  salts  artificially  prepared  by  the  action  of  oxide  of 
iron  on  alkali  albumin.  Such  artificial  coin|)ounds  of 
iron  under  the  name  of  ferratins  have  been  introduced 
into  therapeutics,  with  the  idea  tliat  from  their  resem- 
blance  to  the  naturally  occurring  iron  alliuminates  of  the 
liver  tliev  would  be  prcbaljlj-  more  readily  absorbed. 
Such  ready  alisorption  from  the  intestine  is  claimed  for 
such  compounds,  on,  however,  very  dubious  experimental 
grounds.  There  is  a  certain  amount  of  evidence  that  if 
hoemoglobin  is  under  any  circumstances  built  ui>  from 
such  alliuminates  as  are  found  in  the  liver,  it  is  only  in- 
termediately through  the  second  class  of  iron  coini>nunds 
found  in  the  liver  cells,  which  contain  phosphnrus  in 
their  composition  and  belong  to  the  class  of  the  nucleins. 
Such  iron-containing  nucleins  were  first  demonstrated  iu 
the  liver  by  Zaleski,  who,  under  the  view  that  only  one 
such  iron-containing  nuclein  was  present,  applied  to  it 
the  name  of  "  heparin  ";  there  is  little  doulit  now,  how- 
ever, that  several  different  iron-containing  nucleins  are 
]ireseut  iu  the  liver  cells,  and  hence  the  name  "hepatin," 
if  preserved,  would  be  better  applied  as  a  class  name  for 
these  .substances. 

The  iron-containing  nucleins  are  distiugcished  from  I 
the  iron  albuminates  by  their  behavior  toward  acid  alco- 
hol to  which  they  yield  up  none  of  their  iron;  they  also 
are  stained  black  iiy  alkaline  sulphides  only  after  long 
standing,  and,  in  short,  are  not  simple  salts  of  iron  like' 
the  albuminates,  but  tnii'  organic  com]iounds  of  iron  in] 
which  that  clement  is  directly  united  to  carbon.  It  is 
for  this  reason  that  the  reactions  projier  to  iron  salts  arei 
shown  on!}'  when  the  nuclein  molecule  containing  tlic 
iron  is  disintegrated. 

It  has  been  shown  by  Bunge,  and  workers  in  his  labor 
atorv,  that  it  is  these  irou-contaiuina'  nucleins  which  are] 
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chiefly  concerned  in  the  manufacture  of  hremoglobin  in 
the  lioily,  and  he  acconlingl}- terms  tJiem  "hannatogeus." 
This  has  Ijeen  demoustraled  by  tlie  Jiatehing  of  eggs  in 
the  yollv  of  which  " hiematogens "  or  iron-containing  uu- 
cleins  are  tlie  only  form  of  iron  present  and  from  wliich 
alone  the  ha;moglobiu  present  in  the  bird  on  hatching  can 
arise.  The  same  has  been  shown  by  feeding  new-born 
mammals  entirely  upon  egg  yolk  and  iron-free  food,  and 
also  by  analyzing  the  total  iron  in  ingesta  and  egesta, 
when  the  former  contained  iron  only  in  the  form  of  nu- 
cleins;  it  has  thus  been  shown  that  the  iron-containing 
nucleins  or  " /w'liiatogens"  are  directly  absorbable  from 
the  intestine.  It  is  hence  suppo.sed  that  the  h»matogens 
are  absorbed,  carried  to  the  liver,  and  after  undergoing 
certain  obscure  metabolic  changes  in  that  organ  are  car- 
ried to  the  red  marrow  where  they  form,  in  the  erythro- 
c.ytes,  bvulding  material  for  luemoglobin.  (See  article  on 
iSliii'J,  Fiiniiiition  of  till',  vol.  ii.,  p.  19.) 

The  total  quautit_y  of  iron  in  the  li\er  is  very  variable, 
averaging  about  3  parts  per  1,000.  It  is  present  in  three 
to  four  times  as  great  quantity  in  the  liver  of  the  new- 
born as  in  the  full-grown  animal,  a  reserve  being  so  pro- 
vitled  for  the  period  during  which  milk  is  the  only  food, 
because  this  is  very  deficient  in  iron.  The  ciuautity 
stored  in  the  liver  is  increased  by  anj-  circumstance 
which  leads  to  destruction  of  red  blood  corpuscles,  and 
hence  it  is  found  to  be  very  high  in  jieruicious  auamiia. 

The  bile  pigments,  from  their  close  chemical  relation- 
ship to  haemoglobin,  furnish  another  proof  of  the  impor- 
tant part  taken  bj'  the  liver  in  the  metamorphoses  of 
htemoglobin  in  the  body. 

The  liver  is  under  normal  conditions  very  rich  in  fats, 
and  in  bodies  of  a  phosphorized  character  containing  fats, 
such  a.s  lecif/nn  aud  jemriii.  Of  these,  the  latter-named 
body  was  first  isolated  from  the  liver  by  Drechsel.  who 
at  that  time  thought  it  was  exclusively  found  in  that  or- 
gan, but  it  has  since  been  identified  by  Baldi  as  a  con- 
stituent of  spleen,  muscle,  and  brain. 

The  total  ether  extract  of  liver  is  stated  by  Noel  Pa  ton 
as  five  per  cent,  of  the  undried  gland,  which  is  equivalent 
to  twenty  per  cent,  of  the  dried  weight.  This  ether  extract 
contains  according  to  the  same  author  an  amount  of  fatty 
acid  varying  from  forty  to  ninety  per  cent. .  and  on  an  a\'e- 
rage  the  amoimt  of  fat  unassociated  with  phosphorized 
liases  may  be  placed  at  three  per  cent,  of  the  fresh  weight. 
The  amount  is  increased  by  feeding  richly  on  either  fats  or 
carbohydrates,  and  it  is  probable  that  on  carbohydrate 
feeding  a  fairly  large  percentage  of  gh'cogen  is  slowly 
changed  into  fats  by  the  action  of  the  liver  cells,  and 
later  carried  to  the  connective  tissues,  instead  of  being 
converted  into  dextrose  as  is  usually  ta\ight,  and  then 
discharged  into  the  blood  .stream.  Tlie  liver  fats  contain 
less  olein  and  hence  have  a  higher  melting  point  than 
those  found  in  other  tissues.  The  percentage  of  ether 
extractives  is  reduced  much  less  rapidl3-diu-ing  inanition 
than  is  the  percentage  of  glycogen. 

The  amount  of  lecithin  is  surprisingly  high,  reaching 
as  much  as  2. .5  per  cent,  of  the  fresh  organ,  or  ovei'  ten 
per  cent,  of  the  total  solids :  while  cholesterin  is  very  low, 
averaging  only  0.03  to  0.04  per  cent,  of  the  gland  (Noel 
Paton). 

Jecorin  is  contained  in  the  liver  in  considerable  quan- 
tity. It  is  closely  alliefl  in  character  to  the  protagons 
found  in  the  tissues  of  the  central  nervous  system. 

The  carbohydrate  contained  in  the  liver  when  the  organ 
is  examined  in  the  fresh  condition  is  present  almost  ex- 
clusively in  the  form  of  glycogen  or  animal  starch,  a 
body  belonging  to  the  group  of  polysaccharides;  l)ut 
when  the  liver  is  allowed  to  remain  for  some  time  before 
e.xamination,  and  especially  if  it  be  kept  warm  in  the  in- 
terval, the  glycogen  is  found  to  have  been,  wholly  or  in 
part  according  to  the  percentage  present,  converted  into 
glucose. 

The  amount  of  glycogen  present  in  fresh  liver  varies 
within  wide  limits;  by  somewhat  prolonged  and  exces- 
sive feeding  upon  carboh_vdrates  it  mav  be  raised  as  high 
as  seventeen  percent.,  and.  as  a  result  of  prolonged  inani- 
tion, it  may  be  reduced  to  the  merest  traces.     It  is  formed 


most  readil_v  from  ingested  carbohydrates,  and  under  nor- 
mal conditions  it  is  iimliable  that  these  are  its  chief  if  not 
its  only  source ;  but  it  has  lieen  shown  that,  in  the  absence 
of  carboh\'drates,  a  formation  in  the  liver  of  glycogen 
from  proteid  may  occm-  if  this  form  of  food-stuff"  be I'cd 
to  the  animal  in  excessive  amount.  There  is,  on  the  other 
hand,  no  clear  experimental  proof  that  it  can  be  synthe- 
tized  in  the  liver  cells  from  fats. 

Oli/cvt/tiiesiit. — There  have  been  many  volumes  written, 
and  much  discussion  waged  as  to  the  sources,  uses,  and 
fate  of  tlie  glycogen  of  tlie  liver. 

The  simplest  view  is  the  one  originally  advanced  by 
Claude  Bernard  which  gives  expression  to  what  is  usu- 
ally termed  the  rjlycoi/eiik  fnnctioii  of  the  liver.  This 
theor}-  is  still  advocated  in  its  entirety  by  mauj-  jjhysi- 
ological  chemists,  but  others  nowadays  are  beginning  to 
see  reasons  for  modifying  it  to  a  certain  extent. 

According  to  this  theory  the  glycogen  of  the  liver 
solely  carries  out  the  function  of  acting  as  a  temporar}- 
storage  of  excessive  carbohydrate  supplies.  All  the  gl>-- 
cogeu  arises  from  dextrose  and  it  all  passes  back  again 
into  dextrose;  the  effect  of  the  backward  and  forward 
transpositions  being  to  maintain  as  nearly  as  possible  a 
constant  percentage  of  dextrose  in  the  circulating  blood. 
When  the  percentage  of  dextrose  in  the  blood  rises  above 
a  certain  normal  level,  amounting  to  about  O.!.*)  percent., 
the  excess  of  sugar  acts  as  a  stimulus  to  the  liviT  cells 
causing  them  to  transform  the  circulating  sugar  into 
glycogen  and  so  keep  down  the  percentage  in  the  blood 
to  somewhere  near  the  normal  level.  On  the  other  hand, 
when  no  sugar  is  being  absorbed,  and  that  contained  in 
the  circulating  blood  is  being  gradually  decreased  by 
oxidation  processes  going  on  in  the  tissues,  then  a  re- 
verse stimulus  is  given  to  the  liver  cells,  which  causes 
them  to  change  the  stored-up  insoluble  glycogen  into 
soluble  dextrose  which  passes  out  into  the  blood  stream 
and  so  tends  to  keep  up  the  percentage,  and  send  carbo- 
hydrate nutriment  to  the  other  tissues  of  the  bodj'. 

There  is  sufficient  experimental  evidence  to  prove  to  a 
demonstration  that  this  is  the  primary,  and  probably  the 
most  important,  use  of  the  glycogen  storage  in  the  liver ; 
but  at  the  same  time  there  is  also  convincing  evidence 
both  that  glycogen  can  be  formed  by  the  liver  from  other 
sources  than  dextrose,  and  also  that  by  no  means  all  the 
glycogen  formed  in  the  liver  is  reconverted  into  dextrose, 
for  a  certain  amount  is  certainly  converted  into  fats,  anil 
a  further  portion  is  in  all  probability  united  with  nitro- 
genous organic  substances,  derived  from  partialis'  disin- 
tegrated proteid,  to  regenerate  proteid  once  more. 

The  chief  experimental  evidences  in  favor  of  the  glyco- 
genic functitin  of  the  liver  may  be  enumerated  asfollows: 

1.  The  glycogen  is  most  abundantly  formed  in  the 
liver  cells  when  carbohydrate  food  is  given,  it  is  formed 
in  only  small  quantity  on  a  liberal  proteid  diet,  and  is 
probably  never  produced  from  fat ;  also  the  amount  of 
glycogen  in  the  cells  increases  with  the  time  which  has 
elapsed  after  a  meal  rich  in  carbohydrates. 

3.  The  gl}-cogeu  contained  in  the  liver  cells  is  after 
death  converted  rapidly  into  dextrose,  and  stich  an  ac- 
tion is  probably  due  to  the  exaggerated  activitj'  of  the 
asiihyxiated  and  dying  liver  cells. 

3.  A  similar  disappearance  of  glycogen  occurs  during 
a  period  of  inanition,  the  amount  which  has  disappeared 
being  proportional  to  the  time  which  has  elapsed.  an<l 
during  this  period  the  amount  of  circulating  dextrose  is 
kept  up  close  to  the  normal  value.  Hence  the  most 
probable  explanation  is  that  the  blood  is  being  contin- 
viously  supplied  with  dextrose  from  the  stored-up  glj'co- 
gen  of  the  liver. 

4.  The  kidne3's  tolerate  only  a  certain  percentage  of 
dextrose  in  the  circulating  blood  and  commence  to  se- 
crete urine  containing  dextrose  when  this  low  level  of 
about  two  parts  per  thousand  is  exceeded.  Hence,  did 
the  liver  not  store  up  the  dextrose  in  some  form,  it  would 
reach  the  systemic  circulation,  and  so  the  kidneys,  and 
be  nearly  all  excreted  in  the  urine  and  lost  to  the  body. 
That  thfs  is  the  true  explanation  of  the  prevention  of 
glycosuria  after  a  carbohydrate  meal  is  perhaps  most 
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cTeavly  demonstrated  by  slowly  injecting  a  strong  solu- 
tion of  glucose  in  whipped  blood,  under  like  c<jnditions. 
in  one  case  into  tlie  central  end  of  a  mesenteric  vein  and 
in  the  other  into  the  central  end  of  a  systemic  vein,  such 
as  the  jugular.  In  the  former  case,  no  glycosuria  occurs 
I)ecause  the  liver  cells  stoi-e  up  the  sugar;  but.  in  the  lat- 
ter case,  glycosuria  follows  inuuediately.  obviously  lie- 
cause  the  sugar  in  excessive  amoiuit  reaches  the  general 
circulation  and  so  the  kidneys,  before  it  can  be  taken  up 
by  the  liver  cells. 

5.  Direct  analyses  of  the  Mood  of  the  portal  and  he- 
patic veins,  (ft)  during  carbohydrate  absorption,  and  (ft) 
iluring  inanition,  have  demonstrated  that  in  the  fonner 
case  liie  blood  passing  to  the  liver  contains  more  carbo- 
hydrate than  that  leaving  the  organ,  while  in  the  latter 
case  the  reverse  condition  is  observed.  Here  it  must  be 
remarked,  however,  that  the  blood  supply  to  the  livei-  is 
so  copious  as  to  render  the  difference  in  ]3crcentage  small 
even  when  a  large  transference  of  material  may  be  tak- 
ing place.  Further,  the  rate  of  removal  of  carbohydrate 
fi'om  the  liver  is  never  so  great  as  the  rate  of  its  storage 
during  the  assimilation  of  a  heavy  carbohydrate  meal, 
and  hence,  although  the  differences  in  percentages  of  por- 
tal and  hepatic  Mood  are  sufficient  to  demonstrate  stor- 
age in  the  liver,  they  are  quite  insufficient  according  to 
nisiuy  observers  to  prove  that  this  stored  carbohydrate  is 
again  set  free  as  dextrose. 

There  is  then  no  room  for  doubt  that  the  excess  of  dex- 
trose carried  to  the  liver  by  the  portal  vein  is  stored  as 
.!-!;)3'eogcn  for  the  time,  and  it  appears  clear  that  under 
usual  conditions  a  greiit  deal  of  this  stored  glycogen  is 
again  given  back  to  the  blood  as  dextrose,  but  it  will  be 
observed  that  tliere  is  absolutely  no  jiroof  that  all  the 
glycogen  is  disbiu'sed  in  this  form. 

The  glycogen  of  the  animal  has  been  compared  to  the 
starch  of  the  vegetable  world,  and  this  undoubtedly 
good  comparison  ought  to  help  to  make  it  clear  that  the 
.glycogen  may  serve  as  a  constructive  raw  material  and 
not  merely  as  a  source  of  energy  by  combustion.  It  has 
been  suggested  bj'  Pavy  that  a  considerable  conversion 
into  fat  may  occur  in  the  liver.  Some  hours  after  a  meal 
rich  in  glycogen -forming  elements,  it  is  always  found 
that  the  fat  content  of  the  liver  cells  has  increased  at  the 
expense  of  the  glycogen,  and  this  is  accomplished  at  a 
jieriod  when  the  plasma  is  perfectly  clear  from  sus- 
l)ended  fat,  showing  that  the  fat  accumulation  is  prob- 
ably not  due  to  infiltration.  Hence  it  is  probable  that, 
at  any  rate,  when  the  gl}'cogen  storage  is  higli,  fat  is 
formed  in  the  liver  from  glycogen.  Fat  so  fomied  may 
afterward  be  distributed  to  the  connective  tissues  and 
stored  therein. 

It  is  impossible  to  give  any  such  direct  proof  of  the 
.ireneration  of  proteid  from  glj'cogen  in  the  liver,  be- 
cause an  abundance  of  proteid  is  always  natin-ally  pres 
cnt  in  the  protoplasm  of  the  cells  and  in  the  bathing 
lluids,  and  accordingl_y  even  did  granules  of  a  protoplas 
uiic  nature  appear  in  the  cell  after  a  heavy  g-lycog'cn 
storage  their  source  would  not  be  clearly  known.  But 
it  has  been  argued  by  Pavy  from  the  great  power  as  pro 
teid  sparers  which  the  carbohydrates  exercise,  as  shown 
by  the  enormously  reduced  amount  of  proteid  upon 
which  nitrogenous  equlibrium  can  be  maintained  when 
carbohydrates  are  lilierally  supplied,  as  well  as  fi'om  the 
fact  that  earbohj'drate  can  lie  isolated  from  practically 
any  form  of  proteid  by  appropriate  chemical  treatment, 
lliat  the  glycogen  of  the  liver  is  converted  into  proteid, 
and  that  the  nitrogenous  part  of  the  pi-oteid  molecule  can 
be  used  as  a  carrier  for  it.  In  fact  Pavy  regards  this  as 
t.iemost  important  function  of  the  glj'cogen'storage.  and 
it  is,  according  (o  this  observer,  as  a  result  of  this  ottice 
of  the  liver  cells  passing  into  abeyance  that  diabetes  en- 
s.ies. 

Such  a  view  furnishes  an  easy  explanation  of  the  per- 
sistence of  dextrose  in  the  urine,  even  after  all  cartiohy 
(Irate  has  been  cut  off  in  the  food.  For  if  we  regard  the 
]u'oteid  molecule  as  a  union  of  a  carbohydrate  with  a  ni- 
trogenous rest,  then  it  is  easy  to  see  how  the  vitiated 
metabolism  of  the  liver  cells  may,  by  a  simjily  reversed 


process,  set  free  dextrose  from  the  circidating  proteid. 
In  accord  with  this  view  is  also  to  be  easily  placed  the 
observed  fact  that  in  severe  diabetes  the  outjaut  of  nitro- 
genous material  as  urea  is  largely  increased. 

To  sum  up.  then,  the  glycogen  is  placed  at  the  com- 
mand of  the  liver  cells,  which  can  probably  use  it  for  the 
manufacture  of  dextrose,  fat,  or  proteid  according  to  the 
wants  of  the  organism  as  expressed  by  the  condition  of 
the  circulation. 

The  liver  contains  more  urea  than  any  of  the  other  or- 
gans and  the  (iuantity  is  increased  during  active  proteid 
metabolism,  as  on  a  diet  rich  in  proteid,  or  during  pin- 
teid  absorption;  thus  pointin,g  toward  that  active  forma- 
tion of  urea  in  the  gland  which  has  been  proved  bj'  other 
methods  {ride  infra).  Uric  acid  and  the  purin  bases,  such 
as  xanthin,  hypoxanthin,  and  guanin,  have  also  been 
shown  to  be  present. 

The  bile  salts  and  bile  pigments  are  formed  in  the  liver 
cells,  but  it  is  certain  tliat  the  former  undergo  a  circula- 
tion in  the  intestine  and  tissues  and  are  in  great  part  car- 
ried each  time  to  the  liver  cells  in  the  circulating  plasma. 
The  lecithin  and  cholesterin  of  the  bile  are  also  probably 
excreted  bv  the  liver  cells,  although  some  hold,  on  rather 
insufficient  e\idence,  that  the  latter  substance  is  secreted 
by  the  gall  bladder. 

3.  HrsTor,OGic.\L  Ex.\mixatiox. — Microscopic  exam- 
ination of  the  liver  cells  under  varjing  conditions  with 
regard  to  the  period  of  digestion  demonstrates  that  gly- 
cogen lirst  begins  to  accumulate  in  the  form  of  minute 
granules  at  a  period  of  three  or  four  hours  after  a  carbo- 
hydrate meal,  and  at  a  later  stage  as  the  amount  of  gly- 
cogen increases  the  granules  fuse  together  to  form  amor- 
phous masses,  which  when  abundant  give  to  the  cell 
protoplasm  the  appearance  of  an  operk  network.  In  the  ] 
starving  anhnal.  the  glycogen  granules  completely  dis- 
appear in  a  period  of  about  three  daj-s,  the  outer  zones  ' 
clearing  first,  and  the  area  around  the  nucleus  last. 

The  gh'cogen  granules  are  best  shown  by  staining  mi- 
crochemically  with  iodine  which  strikes  a  brown  color 
with  the  glycogen. 

In  a  normal  liver,  fat  is  always  present  in  the  form  of 
minute  granules,  which  ma}-  be  demonstrated  to  be  fatty 
in  nature  by  staining  black  with  osmic  acid.  The  fat 
granides  are  most  abundant  in  the  outer  or  port;il  zone 
of  the  liver  lobule,  on  which  ac(*ouut  when  present  in 
excessive  amount  they  give  rise  to  the  well-known  nut- 
meg appearance  of  the  fatty  liver.  These  granules  are 
increased  either  immediately  after  a  fatt}'  meal,  or  some 
hours  after  a  carbohydrate  one,  in  which  case  they  are 
formed  at  the  expense  of  the  glycogen  which  is  first 
present. 

The  presence  of  the  organically  combined  iron  of  the 
liver   cells  ma}^  be  shown   hj  different   microchemical 
methods,  such  as  treatment  by  the  alkaline  sulphides,  by 
acids  followed  liy  either  potassium  ferrocj'anide,  or  pure  . 
hamiatoxylin  dissolved  in  distilled  water. 

Tliat  no  inorganic  iron,  or  iron  simply  combined  as  a  ■ 
salt  with  albuminate,  is  present  in  normal  liver  except  in 
the  fa'tal  condition,  is  shown  by  the  negative  results  ob- 
tained by  either  the  ferroc_vanide  method  or  the  hema- 
toxylin method,  unless  jjrevious  treatment  by  acid  is 
employed  which  decomposes  the  organic  compounds  of 
iron.  The  treatment  with  acid  is  effected  by  placing  the 
tissue  in  one  part  of  hydrochloric  or  sulphuric  acid  to 
nine  parts  of  alcohol,  at  a  temperature  of  35°  C.  for  from 
one  to  twenty-four  hours  (Macallum).  Then  the  acid 
m-Ay  be  removed  hy  washing  in  alcohol,  and  the  iron 
demonstiTited  by  the  ferrocj'anide  or  htematoxylin  meth- 
od. The  latter  method  is  stronglj'  recommended  In'  its 
discoverer,  Jlacallum,  as  giving  perfectly  permanent 
stains  of  a  striking  bhu>  or  blue-black  color,  which  is 
only  given  by  inorganic  iron,  and  is  apparent  even  when 
only  traces  are  present  such  as  cannot  be  demonstrated 
by  the  ferrocj-anide  or  anmionium  sulphide  methods. 
This  method  may  further  be  used  for  the  dcmonstratioQ 
of  iron  in  extracts  of  the  gland. 

3.  Co.MP-\n.\TTVE  Ax.\LTSES  OF  TirE  Blood  in  the 
F*Di!TAL  AND  HEPATIC  Veixs.— The  ^-aluc  of  this  method 
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is  minimized  by  the  rapid  rate  of  tlie  Ijlood  flow  tlii'oiigli 
the  liver,  as  a  result  of  whieli  it  is  possible  to  show  a  re- 
lial-ile  difference  in  compiisition  only  -n-ben  the  amount  of 
substance  being  taken  up  fmni  the  blootl  or  dissolved 
and  added  to  it  is  large.  It  is  in  fact  onlj-  in  the  case  of 
the  dejX)sition  of  carlx)bydrate  dtuing  active  absorption 
tliat  the  method  has  given  results  which  are  trustworthy. 
Under  jjroper  conditions  of  experimentation  the  amount 
of  dextrose  in  ihe  portal  and  that  in  the  hepatic  blood  are 
practically  identical;  so  tliat.  Seegen's  results  (in  which 
he  found  in  this  condition  more  dextrose  iu  the  he]>;itic 
than  in  the  portal  vein,  thus  apparently  directlj-  proving 
tlie  re-solution  of  the  glycogen)  have  not  been  substan- 
tiated by  other  observers.  The  method  cannot  be  used 
in  the  case  of  either  proteids  or  fats.  Observations  have 
been  made  h3'  this  method  which  appear  to  show  an  in- 
crease in  the  amount  of  urea  iu  the  hepatic  blood  above 
that  in  the  portal  during  proteid  absorption,  when  urea 
formation  in  the  liver  cells  is  proljahly  proceeding  at  a 
maximum  rate.  A  similar  result,  but  in  the  reverse  di- 
rection, is  found  in  the  case  of  ammonia  which  is  said  to 
be  present  in  between  three  and  four  times  as  great  quan- 
tity in  the  portal  as  in  the  hepatic  blood. 

4.  Excision  and  Siiort-cihciiting  of  the  Liver. — 
By  tJie  application  of  these  methods  it  lias  been  shown 
that  urea  is  formed  in  the  liver,  and  considerable  infor- 
mation has  also  been  gleaned  concerning  the  end  products 
of  nitrogenous  metabolism  from  which  it  is  here  synthe- 
sized. The  surgical  difficulties  standing  in  the  way  of 
the  removal  of  the  liver  in  mammals  were  ffu-  a  long  time 
regarded  as  insuperahle,  for  if  the  organ  l>e  simply  re- 
moved without  making  proviaon  for  the  continuance  of 
the  portal  circulation,  the  stasis  of  the  blood  in  the  whole 
intestinal  area  gives  rise  to  such  severe  shock  that  the 
animal  succumbs  almost  immediatelj'  as  a  result  of  the 
operation.  In  birds,  however,  the  vein  of  Jaeoljson  gives 
rise  to  an  anastomosis  between  the  portal  vein  and  the 
(ceuK  (irlrdieris  of  the  kidne)-.  so  that  when  the  portal  vein 
Is  tied  between  the  liver  and  the  junction  of  this  vein. 
the  blood  coming  from  the  intestinal  area  can  be  carried 
through  the  r^Ho  advehens  and  hence  stagnation  does  not 
cectir. 

Jlinkowskl  took  advantage  of  this  anatomical  relation- 
ship and  tied  the  portal  vein  in  this  situation  in  geese.  In 
some  animals  the  portal  vein  only  was  tied,  and  in  others 
the  liver  was  subsequently  excised.  As  a  result  of  the 
o]ieration.  the  uric  acid  in  the  urine,  which  in  birds  takes 
the  place  of  the  tirea  of  the  mammal,  fell  from  representing 
sixty  to  sevent}'  per  eeut.  of  the  total  nitrogen  as  in  nor- 
mal animals,  until  it  represented  ouh'  three  to  six  per 
cent.,  while  at  the  same  time  ammoniinn  lactate,  which  is 
not  present  in  normiU  bird's  urine,  appeared  in  sufficient 
amount  to  account  for  the  deficit  in  urates.  The  lactic 
acid  simultaneously  produced  is  siircolactic  acid  and  is 
produced  iu  somewhat  greater  quanrity  than  is  necessary 
to  combine  with  the  ammonia,  so  that  the  urine  becomes 
acid,  ^^'heu  the  uric  acid  .'las  reached  the  minimum 
given  above,  the  ammonium  lactate  forms  more  than 
iialf  tiie  total  solids.  Xo  change  took  place  in  the  urea, 
sliciwing  that  the  small  amount  of  this  substance  present 
in  bird's  urine  is  not  formed  in  the  Urer,  and  the  Icreati- 
uiu  also  remained  undisturbed.  Lactic  acid,  leucin.  and 
tyrosin  were  found  in  the  blood.  Injected  urea  was 
not  changed  in  the  blood  but  appeared  in  the  urine  as 
such,  whereas  iu  the  normal  goose  it  appears  again  as 
uric  acid. 

The  ligature  of  the  hepatic  artery  alone,  iu  birds  or 
mammals,  leads  to  a  tempoittrv  replacement  of  uric  acid 
and  urea  I'espectively  by  ammonium  lactate,  this  result 
iii-ing  probably  due  to  defective  oxidation. 

The  total  removal  of  the  liver  from  the  circulation  or 
eventually  from  the  animal  was  first  rendered  feasible 
by  the  operative  procedure  of  Eck,  a  Ttussian  surgeon, 
who  found  it  possible  to  establish  a  fistula  between  the 
portal  vein  and  inferior  vena  cava,  wherehy  the  portal 
blood  system  is  drained  directly  into  the  vena  cava  with- 
out first  passing  through  the  liver.  The  liver  could  then 
cither  be  left  in  sitn  or  afterward  removed.     In  those 


animals  in  which  it  was  left  in  situ  no  great  disturbance 
of  nitrogenous  metabolism  occurred  except  immediately 
after  the  operation,  or  when  the  animals  were  given 
either  excess  of  proteid  food  or  ammonium  salts  in  tlieir 
food.  Then  it  was  found  that  convulsions  ensued,  and 
excess  of  ammonium  salts  and  carbamate  of  ammonium 
appeared  iu  the  urine.  In  those  animals  in  which  the 
liver  was  also  removed  results  similar  to  those  given  by 
Minkowski  were  obtained,  viz.,  decrease  in  the  urea  aud 
its  replacement  by  ammonium  compounds. 

5.  PeHFUSION  TUllOtGU  THE  EXCISED  LiVEU. — Tlieso 
exijeriments  are  performed  b^'  placing  cannula'  in  portal 
vein  aud  hepatic  vein,  and  running  whipped  blood 
(which  is  arterialized  each  time  after  passing  through) 
under  a  pressure  somewhat  greater  than  that  of  the  por- 
tal vein  during  life  through  the  blood-vessels -of  the  ex- 
cised liver.  Tlie  effects  of  adding  different  chemic-al 
substances  to  the  whipped  blood  can  then  be  determined. 

The  percentage  of  urea  in  whipped  bloixl  taken  from 
an  animal  recently  fed  uiwjn  proteid.  is  increased  when 
it  is  led  thr(.)ugh  an  excised  liver,  and  Schroder,  who  bj' 
applying  this  method  first  conclusively  proved  that  urea 
is  formed  iu  the  liver  and  not  in  the  kidneys,  found  that 
when  ammonium  compounds  were  added  to  whipped 
blood  which  was  aftei-ward  circulated  round  an  excised 
liver,  the  ammonium  compoimds  so  addwl  became  de- 
ci-eased  in  amount  aud  were  replaced  by  urea.  Similar  re- 
sults were  not  obtained  by  perfusion  through  the  limbs 
or  other  organs,  aud  hence  it  was  proven  tliat  urea  is 
formed  in  tlie  liver,  and  further  tliat  it  is  formed  from 
ammonium  eompounds,  a  result  which  corresponds  with 
that  obtained  by  studying  the  effects  of  excision  of  the 
gland.  Benjamin  Moore. 

LIVINGSTON  ARTESIAN  WELL.-Sumter  County, 
Alubauia. 

Post-Office. — Livingston.     Hotels. 

Livingston,  the  county  seat  of  Sumter  County,  is  lo- 
cated on  the  Alabama  Great  Southern  Railroad,  a  part  of 
the  Queen  and  Crescent  route  operating,  with  numerous 
counecrions,  between  Cincinnati.  Ohio,  and  New  Orleans, 
La.  The  town  is  situated  on  a  sandy  plateau  with  per- 
fect under-drainage.  The  climate  at  Livingston  fur- 
nishes a  fair  type  of  the  atmospheric  conditions  prevailing 
in  central  Alalrama.  The  warmest  weather  recorded  liy 
standard  signal  service  instruments  for  many  summers 
has  been  97'  F.,  and  this  elevation  has  been  very  rare. 
The  coldest  weather  noted  in  winter  has  been  20°  above 
zero.  The  average  temperature  of  the  3'ear  is  63'  F. .  aud 
the  average  rainfall  fifty-six  inches.  Geologically,  the 
well  is  located  at  the  extreme  southern  outcrop  of  the 
cretaceous  limestone,  which  forms  the  basis  of  the  rich 
belt  of  prairie  land  extending  through  middle  Alaliamu. 
It  pierces  the  entire  thickness  of  the  limestone  stratum  to 
reach  tlie  underl3ing  sandstone  formation  in  which  the 
water  is  procured.  The  depth  of  the  well  is  1,087  feet 
and  the  flow  of  water  one  gallon  per  minute.  It  was 
bored  with  a  view  to  obtaining  a  supply  of  good  drink- 
ing-water, but  it  proved  decidedl_y  saline,  ancl  at  first  the 
venture  was  thought  to  have  Ix-en  a  useless  expenditure 
of  rime  and  monev.  By  degi-ees,  however,  the  citizens 
began  t.o  use  it,  and  though  at  first  disagreeable  to  the 
taste,  it  soon  became  a  favorite  Ijeverage.  Certain  rawli- 
cinal  effects  were  observed,  especially  in  dyspepsia  and 
chronic  bowel  disorders,  and  little  by  little  the  well 
finally  acquired  considerable  local  celebritj".  The  water 
is  beautifully  clear  and  limpid  and  effervesces  actively 
when  drawn  from  the  spout.  The  specific  gravity  of  the 
water  is  1.003,  and  its  temperature,  which  does  not  vary 
at  anj-  season,  is  68'  F.  From  the  circular  issued  by  the 
town  authorities  we  have  obtained  the  following  analysis 
by  an  unnamed  chemist: 

One  Ukiied  States  Gallo.v  Costai.vs: 
SoUds.  Grains. 

Silicic  aoid  and  silicates 1-1* 

Iron  liicarhnnate «[* 

Ma^uHsiimi  bii-arbonate 2.33 

Calcium  bicarbimate '*-^^ 
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Solids.  Grains. 

Iron  iierclilcride n  19 

Maffiifsiuin  chloride 1.^4 

Caliiiiii]  I'liloride 2.98 

Pota.-Muiii  ihloride 33 

Soiiiiiiii  Ihloride 39.5.43 

Strontium  chloride Ti'ace. 

Sodium  bromide 98 

Total 312.5.3 

Gases.  Cu.  In 

Free  carbonic  acid  (in  solution) 21.47 

I       Carbonic  acid  in  combination  as  carbonates 9.32 

Total  gases 30.79 

This  water  possesses  aperieut,  tonic,  and  diuretic  jirop- 
erties.  It  is  said,  furthermore,  to  have  a  decided  altera- 
tive influence  on  the  economy.  Accoi-ding  to  Dr.  R.  D. 
Webli,  of  Livingston,  wlio  has  made  a  special  study  of 
the  water  for  many  _vcai-s,  it  is  highly  beneficial  in  cases 
of  chlorosis,  malarial  ana'inia,  affections  involving  the 
alimentary  tract,  the  kidneys,  and  the  bladder,  and  in 
nervous  exhaustion.  Jiimcs  K.  Cwvk. 

LOBELIA. — Indi.\n  Tob.\cco.  "Tlie  leaves  and  tops 
of  Lohilid  iiiflittii,  L.  (fam.  Loheliacai^)  collected  aftei'  a 
portion  of  the  capsules  have  become  inflated  "  (II.  S.  P.). 
Tliis  is  an  annual  herb  fiom  20  to  .50  cm.  (8  to  20  in.) 
liigh,  with  an  upriglit,  branching, 
leafy  stem  and  thin  ovate,  nearly  or 
quite  sessile,  slightly  liairy  leaves. 
Inflorescence  composed  of  spikediUe 
racemes,  terminating  the  strongly 
excvirrent  stem  and  the  branches,  and 
making  altogether  a  lax  pvramidal, 
leafy  panicle.  Flowers  small,  con- 
sisting of  a  five-toothed  calyx  ad- 
lierent  to  the  ovaiy  and  becoming 
markedly  inflated  in  fruit;  a  hibiate 
corolla  with  a  narrow  tube  open  on 
the  apjiarentlj'  upper  .side  to  its  ba.se, 
and  a  five-lobed  border  of  which  the 
two  loljes  next  the  fissure  are  erect, 
nainiw,  and  itiiinted,  the  other  three 
broader  and  spi'eading;  stamens,  five, 
syugenesious,  ovary  two-celled  with 
innumeraljle  microscopic  ovules. 
Seeds  very  fine,  light-brown,  oblong, 
with  a  handsome  reticulated  testa. 
All  parts  of  the  plant  contain,  when 
fresh,  an  acrid,  milky  juice,  and 
have  an  exceedingly  .shar]),  jieppery, 
tobacco-like  taste.  The  seeds  aie 
rather  more  active  than  the  rest  of 
the  plant  and  have  been  used  sep- 
arately. Lobelia  is  an  abundant  pas- 
tui'e  weed,  growing  in  most  parts  of 
The  knowledge  of  its  use  was  re- 
ceived from  the  aboiigines,  and  is  several  centuries  old. 

Composition. — The  most  important  ingredient  of  lo- 
belia is  the  alkaloid  lobeline  (CioHjiNO),  "an  oily  yellow- 
ish fluid  with  a  strong  alkaline  reaction,  especially  when 
in  solution.  In  the  pure  slate  it  smells  slightly  of  the 
plant,  but  more  strongly  when  mixed  with  ammonia. 
Its  taste  is  pungent  and  "tobacco-like,  and  wlien  taken  in 
minute  doses  it  exercises  in  a  potent  manner  the  poison- 
ous action  of  the  drug.  It  dissolves  in  water,  but  more 
readily  in  alcohol  or  ether.  It  neutralizes  acids  and  forms, 
with  some,  crystalline  .salts."  Several  of  these  salts  aiv 
listed  by  manufactui-ers.  Although  volatile,  it  is  decom- 
posed by  a  high  heat.  Lobelia  contjiins  also  esmvtiiil  oil 
and  a  doubtful  substance,  lohehicriii,  probably  a  com- 
jiound  of  lobeline  and  lohelic  ncUJ. 

Action  .\nd  Use. — This  herb  has  had  in  times  past  an 
extensive  employment  in  this  eonnti'y  at  the  hands  of 
iri-egular  practitinnei'S  of  the  "  Thompsonian "  school, 
and  the  more  modern  ■'Eclectics."  Despite  its  very  ac- 
tive and  dangerous  i]ualilies.  it  is  still  not  infretpiently 
called   for  as  a   family  medicine.     Regular   physicians 


Fig.  3237.— Lobelia 
i  n  f  1  a  t  a ;  Flowers 
and  Fruit.  (Bail- 
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have  never  used  it  extensively,  but  neither  has  it  been 
altogether  neglectetl  by  them.  It  was  in  far  more  fre- 
quent demand  fift_v  years  ago  than  it  is  now.  It  is  a 
nauseating  expectorant,  or  a  depressing  emetic,  much 
I'esembling  tartar  emetic.  The  nausea  is  primarily  due 
to  gastric  irritation,  and  full  doses  are  liable  to  be 
promptly  vomited.  Smaller  doses  produce  burning  and 
pain  in  the  stomach,  followed  by  nausea,  lassitude,  or  de- 
l^ression,  commonly  cold  perspiratitiu  and  pallor,  dizzi- 
ness, rapid  and  weak  respiration  following  temporary 
slowing.  These  .systemic  symptoms  bear  a  general  re- 
semblance to  tlinse  of  tobacco  sickness,  whence  the  com- 
mon name  of  the  plant.  The  secondary  nau.sea,  often 
with  painful  and  obstinate  vomiting,  is  at  least  partly  of 
central  origin.  There  is  no  considerable  increase  of  re- 
si)ii-atory  secretion,  but  spasmodic  conditions,  as  of  asth- 
ma, are  relaxed.  When  the  action  is  prolonged,  as  by 
repeated  doses,  the  depression  is  profound,  and  there  is 
paralysis  of  resjiiration,  frequently  with  convulsions, 
dependcfit  theieiiu.  In  children  there  are  .sometimes 
earlier  convulsions,  due  to  alidomiual  pain.  Respiratory 
failui-e  is  the  common  cau.se  of  death.  Gastric  perfo- 
ration has  fiequently  occurred,  with  other  indications  of 
intense  abdominal  infianimation. 

There  have  been  two  uses  for  lobelia,  namel\-,  as  an 
emetic  and  as  an  autis|iasmodic  of  the  depressing  sort, 
applied  chiefly  to  icsiiiratiny  alfections.  As  an  emetic,  it 
was  formerly  a  common  household  remedy,  used  for  the 
most  trivial  purposes,  and  fatal  poisoning  was  common. 
This  u.se  is  almost  obsolete,  being  only  occasionall}'  re- 
sorted to  in  spasmodic  croup.  Its  use  in  very  small 
diises,  combined  with  expectorant  drugs,  is  still  consid- 
erably resorted  to,  and  is  of  advantage.  If  vomiting  is 
desired,  a  full  dose  (gr.  xx.-xxx.)  should  be  given; 
otherwise  the  dose  should  be  small  (gr.  i.  to  iij.  or  v.). 
Undesirable  or  dangerous  results  are  most  likelj-  from 
doses  just  iusutflcient  to  cause  vomiting,  or  from  moder- 
ate doses  repeated,  so  as  to  produce  a  cumulative  effect. 
The  official  prejiarations  are  the  fiiiid  extract  (doses  as 
above,  minims  for  grains),  and  the  twenty-per-ccnt.  tinct- 
ure, used  almost  altogether  as  an  expectorant  in  doses 
of  TH  V.  to  XXX.  Henry  H.  Rnaby. 

LOCOMOTOR  ATAXIA.  See  Bpima  Cord  Diseases: 
Tubes  iSpiniiUs. 

LODI  ARTESIAN  WELL.— Fountain  County,  Indiana. 

P(isi'-(  iFi'n  i:.  —  Lixli.  This  is  a  station  on  the  Indian- 
apolis and  St.  Louis  Railroad.  .'58  miles  west  of  Indian- 
apolis. The  following  analysis  was  made  by  Dr.  J.  C. 
Pohle: 

One  u.n-ited  States  Gallo.v  Contains: 
Solids.  Giains. 

Magnesium  carbonate II.Hii 

Calc-iuMi  curliiinate 3.01 

Sodiuii]  sulplial.' 2.13 

Potassium  ^u]|tIl:lte 80 

Magnesium  sulphate 3.36 

CalcUMii  sulphalc 55.56 

Calcium  i.li"s|.h!ite 1.20 

Sodium  chlnnil.- 502.46 

CalciuiM  ihloi  i.li' 47.93 

Magucsiuiii  chlnride 53..54 

Magnesium  bromide 88 

Silica 53 

Sulphur C. 50 

Nitrogenous  oi'ganic  matter 80 

Total 672.25 

This  is  a  strong  saline  snlphureted  water  and  quite 
analogous  to  thirt  of  the  Kentucky  Blue  Lick  waters. 

James  K.  Crook,    t 

LOGWOOD.— H.EMAToxYi.oN.     Ciimpeehy  Wood.    The 

heait   w I  i>r  Ilir'/nato.ri/liiii  Campcehiatium  L.  (fam.  Le- 

ijmiiiiioxiv).  This  is  a  small,  spreading,  irregularly 
bi'anched  tree,  witli  a  dark  rough  bark  on  the  Innik  and 
larger  branches,  and  light -brown,  white-spotted  twigs. 
Wooil  hard  and  close,  divided  iiitn  a  light-colored  albur- 
num and  a  red  heart  wood,  the  whole  of  the  former  being 
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rejected.  It  is  ;i  uative  of  Central  America,  especially 
of  Ilciiuhirivs  and  Yucatan.  It  takes  one  of  its  names 
from  Cauipeelie.  It  is  also  naturalized  and  cultivated  in 
the  West  Indies,  where  it  grows  freely. 

It  is  supposed  that  logwood  was  used  by  tlie  aliorigines 
for  dyeing  before  the  arrival  of  Europeans,  but  this  is 
not  known  with  certainty.  It  was,  however,  imported 
into  England  in  the  latter  part  of  the  sixteenth  century, 
and  shortly  after  interdicted  for  a  time  as  yielding  poor 
and  fading  colors.  It  was  introduced  into  the  London 
Phaimacopa'ia  about  a  hundred  and  fifty  years  ago. 

Tlie  collection  is  simple  enougli.  The  trees  are  felled 
when  tlie  trunks  are  as  large  as,  or  larger  than,  a  man's 
thigh,  the  yellowish  sa))  wood  is  ehopiied  away,  and 
the  heart  wood  cut  in  billets  tijiee  or  four  feet  long 
and  dried.  In  this  shape  it  is  imported  and  sent  to 
the  dye  mills.  When  first  cut,  these  logs  are  of  a  light- 
red  eulor.  but  by  exposure  to  the  light  and  air  they  be- 
come dark-l)rown,  and  finally  almost  black  upon  the  sur- 
face, sometimes  dark-bronze  and  iridescent.  The  inside 
liecomes,  in  time,  a  rich  reddisli-brown.  lu  the  course 
of  manufactiu-e  it  is  cut.  liy  heavy  machines  witli  rapidly 
revolving  knives,  into  fine  cliips,  in  which  condition,  or 
in  powder,  it  is  purchased  for  pharmaceutical  purposes. 
For  dyeing  purposes,  these  chips  are  cured  by  soaking 
them  in  water  and  then  frequeutly  tvirning  them  over  to 
expose  them  to  the  atmos]ihere.  The  chemical  changes 
which  ensue  largely  unfit  them  for  medicinal  use.  Such 
chips  are  distinguished  by  their  dark  or  blackish  metallic 
green  or  blue  surface.  Logwood  has  a  sweetish  astrin- 
gent taste  and  colors  the  saliva  pink. 

Logwood  contains  about  ten  per  cent,  of  a  sweet-tast- 
ing, crystalline  coloring  substance,  hu-mntoxylin,  readily 
soluble  in  hot  water  or  alcohol,  but  nearly  in.soluble  in 
cold  water.  It  turns  red  upon  exposure  to  sunlight,  and 
gives  violet  solutions  in  the  presence  of  alkalies  and  air, 
due  to  the  formation  of  hoimate'iit.  Melted  with  potash, 
it  yields  pyrogallic  acid. 

Action  .vnd  Use. — This  substance  is  infinitely  more 
used  in  the  arts  than  in  medicine,  being  an  important 
dye  and  foundation  for  inks.  In  microscopical  work, 
the  purjile  solution  of  extract  of  logwood,  or  hanuatoxy- 
lin.  is  a  favorite  stain,  acting  with  great  rapidity  and 
bringing  into  prominence  the  nuclei  of  cells.  As  a  medi- 
cine, it  is  a  mild  and  rather  agreeable  astringent,  useful 
in  subacute  diarrhcea  of  children  and  in  phthisis,  but  no 
better  than  a  dozen  other  astringents,  except  that  its 
taste  commends  it  to  children.  The  linen  is  very  liable 
to  be  stained  retl  when  it  is  used.  The  extract  is  otiicial 
(E.rtfiirliiiii  Hiemato.ri/li,  V.  8.  P.),  made  by  exiiausting 
■with  boiling  water  and  evaporating  to  soliditv. 

W.  P.  Bolles. 

LOJA  OR   LOXA   BARK.    S.r  Cinchona. 

LONDONDERRY  LITHIA  SPRINGS.— Rixkingham 
County,  .\ew  Hampshire. 

Location. — Londonderry. 

This  spring  is  evidentlv  not  used  as  a  resort,  but  its 
waters  have  become  widel.y  C(debrated  and  are  exten- 
sively sold.  The  following  analysis  was  made  by  Prof. 
H.  Halvorson : 

One  United  States  gallon*  Contains: 

Solids.  Grains. 

Calcium  sulphate 25.13 

Potassium  carlmnate IS.SJ 

Cal'-iiiin  lijciirhoaate 7.2i) 

Masrrii'siiuii  rarlKinate 7,5.3 

AUuniiiinii  sulphate hXih 

LUhiuTii  IiH-irhunate 7.29 

Irnri  rjirln'iKilf l.S,j 

PoIii.-,siiiiii  Mil|that« 30 

Sodium  chloride 83 

Silica 1.2.i 

Organic  matter None. 

Total 74.8.1 

Carhonic  acid  tras.  113.84  cubic  inches. 

*  The  original  analysis  was  estimated  in  grains  per  imperial  gallon. 


The  analysis  show-s  a  very  potent  and  valuable  mineral 
water,  possessing  the  virtues  of  an  antacid,  diuretic,  and 
ferruginous  tonic.  It  has  been  found  beneficial  in  a  wide 
range  of  diseases,  but  notably  those  due  to  the  uric-acid 
diathesis.  The  best  effects  of  the  water  have  been  ob- 
served in  gout  and  rheumatism,  in  neuralgic  pains,  in 
gravel,  and  in  giddiness,  headache,  insomnia,  and  other 
manifestations  denoting  the  lithiemic  state.  Being  en- 
tireljr  free  from  organic  matter,  the  water  is  well  adapted 
for  domestic  use.  Although  not  used  as  a  resort,  the  pro- 
prietors of  the  spring  extend  a  welcome  to  visitors  and  are 
pleased  to  show  them  through  their  exteusive  bottling 
plant.  James  K.   Crvuk. 

LONGEVITY.— (L.  Lungavus,  of  great  age,  aged,  from 
louf/ii.s.  long,  and  (evuin,  an  age,  the  life  of  a  man.)  The 
word  longevit}'  has  two  meanings.  It  is  sometimes  usecl 
to  designate  the  natural  duration  of  life, —the  length  of 
life  that  an  organism  might  attain  if  not  desLroj-ed  by 
accident  nor  attacked  by  disease.  The  usual  meaning  of 
the  term,  however,  is  the  duration  of  adult  life  beyond 
the  ordinary  limit,  or  the  attainment  of  extreme  old  age. 

The  idea  of  a  natural  duiatiipu  of  life  involves  thr  (pies- 
tion  of  natural  death.  This  question  is  discussed  fully 
elsewhere  (see  JJeat/t.  Plij/xiological  Thearies  of);  but  it 
may  be  noted  here  that,  while  mo.st  phj'siologists  are  of 
the  opinion  that  each  organism  begins  its  existence  en- 
dowed with  a  capacit}^  for  living  only  to  the  end  of  a 
definitely  limited  period,  this  limit  has  never  been  deter- 
mined and  its  existence  is  ijuiely  hypothetical.  The 
evidence  for  such  a  limit  is  obtained,  first,  from  the  well- 
known  facts  that  organisms  on  the  average  do  not  iicisist 
as  individuals  beyond  a  certain  period,  the  average  ilura- 
tion  of  life  being  characteristic  for  each  species,  and  that 
likewise  for  each  species  there  is  a  certain  extreme  dura- 
tion of  life  beyond  which  no  individual  has  been  known 
to  exist. 

Secondly,  tliere  are  observations  like  Jlinot's  on  the 
growth  of  guinea-pigs  (see  Groirlh)  which  show  that  at 
the  beginning  cf  inclividual  existence  an  organism  jios- 
sesses  certain  functions  at  a  maximum  of  efficiency,  and 
that  this  efficiency  begins  to  decline  at  once.  ra]iidly  at 
first,  and  then  more  and  more  gradually,  until  death  ends 
all  functions. 

Thirdly,  we  have  the  line  of  evidence  that  has  pi-o- 
duced  probably  the  most  impression.  This  is  furnished 
b}'  the  experiments  of  Maupas  on  Infusoria.  3Iaupas 
found  that  if  Infusoria  were  fed,  but  prevented  from 
conjugating,  they  would  continue  to  multiply  by  fission 
for  a  large  number  of  generations.  But  at  length  this 
power  of  growth  and  multiplication  would  become  im- 
paired, and  finall_v  the  organisms  would  become  so  weak- 
ened as  to  lose  all  power  of  multiplication  and  death 
would  follow.  But  this  catastrophe  could  be  averted  by 
allowing  the  Infusoria  to  conjugate  with  others  of  a  dif- 
ferent stock  (see  I/npregnntinn).  Then  there  was  a  reju- 
venescence and  the  organisms  would  begin  life  anew 
with  fresh  vigor.  These  experiments  of  Maupas.  then, 
seem  to  furnish  at  the  same  time  a  demonstration  of 
natural  death  and  an  explanation  of  the  importance  of 
sexual  reproduction.  According  to  this  view,  by  the 
union  of  two  gametes,  or  of  an  egg  and  spermatozoon, 
the  protoplasm  acquires  a  sujiply  of  "vitality"  that  is 
gi'adually  dtssipated  by  the  activities  of  the  organism. 
The  somatic  cells  of  the  higher  forms  must  finally  use  up 
their  vitality  and  die,  but  the  species  is  ijrevented  from 
becoming  extinct  b_v  the  se.xual  cells,  which  are  set  a]iart 
in  order  that  they  may  undergo  rejuvenescence  by  con- 
jugation with  .similar  cells  from  another  individual,  and 
thus  begin  a  new  cycle  of  life.  But  Maupas'  results 
have  not  passed  without  adverse  criticism,  liesidcs 
Wei.smann's  criticisms  (see  this  H.\ndbook,  vol.  iii.,  p. 
381),  we  have  the  experiments  of  .loukowsky,  who  reared 
several  species  of  Infusoria  for  many  generations  without 
conjugation.  He  observed  a  culture  of  Pleinvtiii'Iiiii 
lit?>ceolata  for  eight  months  and  during  that  time  four 
hundred  and  fifty  eight  generations  were  produced  en- 
tirely by  fission.  "  And  we  have  the  very  recent  experi- 


567 


l-ousevily, 
liongevit}'. 


REFERENCE  HANDBOOK   OP  THE  MEDICAL   SCIENCES. 


mcnts  of  Calkins  upon  Piimiunriiim  nn/iJittiim,  which  he 
has  reared  through  from  tliree  hundred  aud  sixty  to  four 
hundred  generations  and  ap]iareutly  may  continue  in- 
definitely liy  tlie  simple  expedient  of  a  change  of  diet. 
He  finds"  that  Paramtecium  passes  through  more  or  less 
regular  c_vcles  of  activitj'  and  weakness.  The  period  of 
weakness"  ends  in  death  provided  the  diet  (the  bacteria  in 
hay  infusion)  remains  the  same.  But  a  cliange  of  diet  to 
beef  extract  restores  the  weakened  functions  of  growth 
and  division  without  conjugation.  Sloreover,  lie  tinds 
tliat  conjugation  alone  does  not  produce  rejuvenescence, 
for  normal  conjugation  between  two  gametes  fed  on  hay 
infusion  does  not  restoi'e  the  weakened  activities,  if  the 
same  diet  is  continued,  but  is  .soon  followed  by  death. 
But  a  change  of  diet  to  beef  extract  for  a  time  results  in 
normal  lifeand  activity.*  Finally,  in  the  Amojba  and 
Bacteria  we  have  examples  of  unicellular  organisms  in 
whose  life  history  cfinjugaiion  a]ipears  never  to  have  oc- 
curred, and  the  1)anana  is  an  example  of  a  multicellular 
organism  of  complex  structure  titterlj"  incapable  of  sex- 
ual reproduction  and  which  has  probably  been  so  for  a 
long  ]icriod,  and  3-et  its  protoplasm  continues  to  grow 
and  multiply  asexually  with  full  vigor.  Moreover,  in 
man  himself  it  is  not  clear  that  old  age  and  death  are  due 
to  any  inherent  projierty  of  the  living  substance.  A  man 
is  said  to  be  as  old  as  his  arteries.  But  the  stiffening  of 
the  arteries  is  due  to  tire  increase  of  connective  tissue  or 
the  deposition  of  inorganic  salts.  This  interferes  with  the 
pro jier adjustments  of  blood  pressure  and  disturbs  tlienu- 
tritiunand  respiration  of  the  cells.  Thecouse(|uent  weak- 
ening of  functions  is  as  much  the  residt  of  the  action  of 
tlie  environment  and  as  little  inherent  as  the  poisoning 
effect  of  bacterial  products  or  other  injuries  in  disease. 

"Natural  deatli."  then,  would  seem  to  be  <i  thing  of 
doubtful  existence,  and,  so  long  as  this  is  the  case,  an  at- 
tempt to  discover  the  "  natural  duration  of  life  "  which  it 
is  supjtosed  to  terminate  would  appear  to  be  futile. 

Turning  to  the  other  meaning  of  longevity.  What  is 
meant  Ijy  extreme  old  age?  Man  is  the  only  organism 
for  whicii  there  is  a  sufficient  number  of  records  of  the 
duration  of  life  to  supply  the  necessary  data  lor  the  sta- 
tistical study  of  this  question.  Pearson  has  sliowu  that 
if  we  take  a  number  of  persons  born  during  the  same 
year,  say  a  thousand,  and  plot  the  number  of  deaths  of 
these  persons  during  each  succeeding  year,  we  shall  Ob- 
tain a  "mortality  curve,"  which,  for  English  males  at 
least,  presents  two  points  of  maximum  frequencj'.  One 
of  these  is  in  the  fir.st  year  of  life  (theoretically  nine 
months  before  birth)  aud  the  other  in  the  seventy -second 
year.  We  are  concerned  here  with  the  period  of  most 
frequent  death  in  old  age  onl_y.  (For  the  expectation  of 
life  at  different  ages  see  Vital  ^'^ttitisiics.)  Peai'son  has  re- 
solved the  mortality  curve  for  English  males  mathemati- 
cally "into  five  component  curves.  (See  his  work  on 
"The  Chances  of  Death,  etc.")  The  curve  of  old-age 
deaths  that  Pearson  obtained  in  this  way  begins  verj' 
gradually  at  about  the  twentieth  year  and  rises  to  a 
maximum  in  the  seventy -second.  Thence  it  falls  off 
somewhat  more  rajjidly  and  ends  at  106.5  years.  Thus 
theoretically  the  extreme  limit  of  human  life  would  ap- 
pear to  be  106.5  years,  but,  as  Pearson  remarks,  one  can- 
not place  much  reliance  uijon  this  limit,  for  he  found 
that  a  slight  change  in  the  form  of  the  curve  would  ex- 
tend the  limit  as  much  as  ten  years.  As  a  matter  of  fact, 
as  we  shall  see  later,  the  extreme  duration  of  human  life 
is  apparently  con.sidcrably  greater  than  that.  It  will  be 
noticed  that  this  curve  is  uusymmetrical,  or  skew,  the 
mean  being  in  the  sixty-seventh  year.  The  slope  of  the 
curve  is  measured  by  a  standard  deviation  of  thirteen 
years  and  five  months,  and  its  skewness  is  measured  by 
"the  difference  between  the  mean  and  the  pfiint  of  maxi- 
mum freijuencj'  which  is  0.345  of  the  st-andard  deviation. 

*  Later,  Calkins  hn.s  rarried  Ills  series  of  Paramopoium  witliout  con- 
juETJilion  Ih-voikI  Ihe  six  liundred  and  twentitnti  irfiiecaTion.  .\t.  that 
ircn'-nili'in  iliepvinTiiea  iierlciU  nf  (lcpri'-.siiiii  that  lici-f  e.xuaet  failed 
tn  uverciMiif,  but  the  rnjturt'  was  llitally  icstdie.I  ti)  full  \itaiity  by 
the  api>lt<iitttiii  fif  an  cxtracl  f»f  ralves'  brains.  Kxperinients  are  now 
in  pf'iirtfss  t"  deterniinp  what  substances  in  these  extracts  have  this 
restniatue  effect  upou  Illfusolkl. 


These  results  enable  one  to  select  a  certain  duration  of  life 
as  typical  for  old  men.  AVe  may  select  as  our  type  either 
the  mean  of  this  curve,  sixty-seven  years,  or  "its  mode, 
seventy-two  years;  and  we  maj'  define  longetity  as  tlie 
duration  of  life  beyond  this  typical  limit. 

In  the  Report  of  the  Massachusetts  St.ate  Board  of 
Health  for  1897,  Dr.  S.  W.  Abbott  gives  tables  of  the 
frequency  of  deaths  of  both  males  and  females  at  each 
year  of  age  from  0  to  100  based  upon  the  returns  of  the 
State  census  of  1895  and  the  re])orted  deaths  from  1893  to 
1897.  Curves  plotted  from  these  tables  are  similar  iu 
form  to  Peitrson's  mortality  curve  for  English  males.  In 
Abbott's  tables  the  maximum  frequency  for  adult  males 
is  in  the  .seventy -second  j'ear,  and  for  adult  females  it  is 
in  the  seventy-third  year. 

That  the  attainment  of  longevity  is  not  infrequent  is 
shown  by  the  following  figures  taken  from  the  final  re- 
port of  tiie  eleventh  census  of  the  United  States. 


Table 


-Deaths  During  the  census  Year  Ended  Mat  31st, 
18H0.    Males. 


Ages. 

Number  of 
deaths. 

Hate  per 
lOO.lHM  deaths. 

All  ages 

4.58,992* 

19,746 

20,012 

19,625 

16,418 

11,460 

5,834 

1,998 

811 

100  000 

60  to  65 

4,302 

Sjtoro 

4,:»i 
4,276 
3,576 

70  to  75 

75  to  80 

SO  to  85 

2,497 

85  to  90 

1  271 

90  to  95 

433 

95  and  over 

177 

It  will  be  noticed  that  in  this  series  the  maximum  oc- 
curs between  the  sixty-fifth  and  seventieth  years  of  age. 

These  figures  are  not  ver\-  reliable,  especially  becavise 
many  infant  deaths  are  probably  not  reported,  whiclx 
Avould  make  the  rates  per  100,OUO  somewhat  too  high. 
Yet  they  serve  fairly  well  to  .show  the  relative  frequency 
with  which  the  different  degrees  of  old  age  are  attained 
in  this  country,  including  various  sections  and  all  races. 
Lady  Glenesk  has  tabulated  the  ages  at  death  reported  in 
the  obituary  column  of  the  Morninij  Post  (London)  dur- 
ing the  ten  years  from  1887  to  1896.  She  counted  in  all 
76,806  deaths,  of  which  10,806,  or  14.5  per  cent.,  were  at 
80  years  or  over,  and  were  distributed  as  follows : 

Table  II.— Deaths  advertised  in  the  M<rrning  Post,  1887-1.S96, 
AT  Eighty  Years  and  Over. 


Age. 

Number  of 
deaths. 

Age. 

Number  ol 
deaths. 

Age. 

Number  ot 
deatljs. 

80 

1,333 

89 

490 

97 

54 

81 

1.196 

98 

35 

82 

1,200 

90 

385 

99 

23 

83 

1.069 

91 

977 

84 

1,040 

92 

233 

lOf) 

10 

93 

185 

101 

5 

85 

807 

94 

128 

102 

11 

86 

818 

103 

3 

87 

7.5-1 

95 

86 

KM 

1 

88 

587 

96 

74 

105 

2 

Arranging  these  deaths  in  five-year  groups  and  calcu- 
lating the  rate  per  10,000  reported  cases,  we  obtain  the 
following  results: 

Table  III. 


Ages. 

Number  of 
deaths. 

Rate  per 
10,0(X]  deaths. 

80  to  84 

5,838 

3,456 

1.208 

272 

32 

760 

85  to  89 

4.55 

90  to  94 

1.59 

36 

100  and  over 

4 

It  will  be  noticed  that  in  this  list  thirty-two  persons, 
or  four  in  ten  thousand,  are  credited  witli  having  lived  a 
hundred  years  or  more. 

♦  Total  number  ot  deaths  ot  males  at  known  ages. 
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lu  adclitiou  to  these.  Lady  Gleuesk  tabulated  the  deaths 
of  ceuteuarians  reported  in  the  news  paragniphs  of  the 
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Fig.  322.S.— Comparison  of  the  Mortality  Curves  of  Colored  Males 
(dotted  line)  and  Native-Bom  White  Males  having  Both  Parents 
Nati-.'t'  Burn,  the  fontinu-iiis  lint*  showing  the  relative  fivqiienry  df 
deaths  |ii-r  lO.DIKI  deaths  of  each  race  at  various  ages  gnuiju'd  in 
teu-vfar  inTiods.  (Caleulated  fiom  data  of  the  Eleventh  t'liited 
States  Census.) 


The  following  table,   quoted  from  Tracy,  gives  some 
examples  of  tlie  results  obtained : 

Table  V. 


Numl>ers  of  cases. 


AGES  Returxed. 


ISBO. 


79 
82 
80 
78 
78 
5ti 
65 


1S8.5. 


83 
8(1 

ino 

86 
90 
TO 
90 


isro. 

1873. 

9li 

103 

9i 

100 

94 

108 

96 

101 

97 

105 

70 

100 

97 

103 

3Iorii/iif/  Post  from  1887  to 
them,  (listriliuted  as  follows: 


1896.     There  were  283  of 


Table  IV. 


Ages  ov«r. 

Number. 

Ages  over. 

Number. 

Km      

m 

32 
33 
23 

20 
14 
15 

107 

,. 

](il 

IflS 

4 

lie 

109 

8 

103      

110 

12 

104 

10", 

'•  Upward  of  lOt) "  . . . . 
Total 

15 

106 

233 

There  are  on  recoixi  a  number  of   persons  who  are 
wported  to  have  lived  over  one  hundred  and  ten  years. 

Tracy  cites  the  case  of 
Noaii  Rahy  at  tlie  Piscata- 
way  poor-farm,  in  New 
Jei'sey.  "who  is  said  to  be 
(in  1902)  one  hundred  and 
twenty-nine  years  old;  and 
Lady  Gleuesk  gives  a  de- 
tailed account  of  Marie  Du- 
raud  Girai'd.  known  locally 
as  "La  Mere  Girard,"  who 
according  to  the  parish  reg- 
ister of  St.  Justde-Clai.K 
(Isere.  France)  was  born 
Septemlier  23d,  ITOO.  She 
celebrated  the  hundredth 
annivers!U-y  of  her  mar- 
riage on  the  13th  of  Janu- 
ary, 18S.-),  that  is  in  her  one 
htmdredth  and  twenty-fifth 
year.  Tlie  date  of  her  death 
is  not  given,  but  seems  to 
liave  occurred  during  that 
year. 

It  is  not  safe,  however, 
to  place  much  reliance 
upon  the  exactness  of  rec- 
ords of  extreme  old  age. 
This  was  demonstrated  by 
some  results  obtained  in 
connection  with  the  New 
York  State  census  of  187.5. 
The  records  of  persons  re- 
ported in  1875  as  over  a 
hundred  were  traced  back 
through     three     censuses. 


It  seems  probable  that  tlic  large  number  reported  at 
1 10  in  the  table  from  the  Morning  Post  is  due  to  a  com- 
bination of  the  tendencies  to  exaggerate  old  age  and  to 
report  ages  in  round  numbers. 

That  Tongevity  is  greater  among  women  than  among 
men  is  demonstrated  by  statistics.  For  example,  com 
paring  the  deaths  of  men  and  women  over  80  years  of  age 
in  propoitiou  to  the  total  deaths  of  men  and  women 
respectively  at  known  ages  reported  in  the  eleventh 
census  of  tlie  L'uitcd  States,  we  tind  of  men  4377.6  per 
100,(100  and  of  women  .52.57.4  per  100,000.  The  same 
thing  is  shown  by  the  tallies  of  ex])ectatioii  of  life.  ■  The 
Massacliu,sett.s  table  for  the  years  1893-97  gives  for  women, 
at  75  years  of  age  an  expectation  of  life  of  8.29  years, 
while  for  men  it  is  onlj'  7.37  vears.  The  corresponding 
figures  in  the  English  table  for  1871-80  (Dr.  W.  Ogle)  are 
6.87  and  6.34,  respectively. 

The  dependence  of  longevity  upon  racial  characteristics 
is  brought  out  very  clearly  by  a  study  of  tlie  returns  of 
deaths  in  the  L'nited  States  census.  In  the  following 
table  we  have  compared  the  number  of  deaths  of  white 
and  colored  males  in  ten-year  periods.  In  order  to  have 
as  homogeneous  a  population  as  possible  ■(\e  have  taken 
only  white  males  who  were  native  born  and  liad  both 
parents  native  born.  The  census  unfortunately  does  not 
distinguish  between  pure  bred  negroes  and  those  of  mixed 
blood,  so  our  colored  population  is  to  that  extent  hetero- 
geneous.    During  the  census  year  ended  May  31st,  1890, 
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Fig.  3229.— Regression  Diagram  showing  the  Probable  Age  at  Death  of  Daughters  of  Fathers  Dying  at 
Various  Ages.    (After  Beeton  and  Pearson.) 
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the  total  deaths  reportpd  of  native-born  wbit^  males  of 
native  parentage,  of  which  the  ages  at  death  are  known, 
was  159,050.     Of  colored  males  the  total  deaths  at  known 
ages  was  58,791. 
Table  VI.— Deaths  of  White  and  Colored  Males  ix  Tex-Year 

PERIODS. 


White.  Native  Borx. 

Colored. 

Ages. 

Both  Pare-vts  Native. 

Number  of 

Per  10,000 

Number  of 

Per  10,000 

of  deaths. 

deaths. 

deatbs. 

deaths. 

5  to  15 

13,4ti4 

781 

4,993 

849 

15  to  ai 

13.239 

829 

7,476 

25  to  35 

10.720 

B72 

5.428 

923 

.35  to  45 

0,363 

.586 

4.605 

783 

45  to  .5.5 

9.4;3(j 

591 

4.249 

723 

35  tOt)5 

11,209 

7ic; 

3.2S3 

.558 

65  to  75 

14,128 

8*5 

3,1.51 

,536 

75  10  85 

ll,(»i9 

693 

1,939 

.330 

85  to  95 

83,11.55 

191 

676 

115 

93  and  over.... 

179 

11 

268 

46 

The  results  contained  in  tlie  third  and  fifth  columns  of 
this  table  are  represented  graphically  in  Fig.  3228.  The 
solid  line  is  an  empirical  mortality  curve  for  American 
white  males,  the  dotted  line  a  similar  curve  for  colored 
males,  the  great  infant  mortality  being  neglecthe  in 
both.  It  will  be  noticed  that  the  forms  of  the  curves 
are  quite  different.  The  white  curve  has  its  maximum 
in  the  65-75  period,  corresponding  to  tlie  experience  in 
England  and  Massachusetts,  and  another  less  marked 
maximum  between  15  and  25.  The  colored  curve  has 
a  very  pronounced  maximum  in  the  15-25  period,  and 
thence  descends  in  a  nearly  straight  line  toward  a  zero 
somewhere  beyond  95,  crossing  the  white  curve  at 
about  55  years.  In  other  words,  taking  the  deaths  re- 
ported during  a  single  year,  it  is  found  that  the  number 
of  white  males  who  have  lived  over  55  }-ears  is  largely  in 
excess  of  the  number  of  colored  males  who  have  lived  so 
long.  The  exact  proportion  is  as  2,482  to  1,485,  or  about 
5  to  3.  That  this  is  not  an  unusual  condition  is  shown 
by  the  fact  that  similar  results  were  obtained  in  the  pre- 
vious census. 

If  longevity  is  correlated  with  racial  characteristics, 
we  should  e.xpect  it  to  be  correlated  also  with  family 
characteristics,  that  is,  we  should  expect  it  to  be  inherited. 
Miss  Beeton  and  Professor  Pearson  have  demonstrated 
that  this  expectation  is  realized.     They  have  constructed 


a  number  of  correlation  tables  and  regression  diagrams 
such  as  are  used  in  the  study  of  the  inheritance  of  stature, 
eye  color,  etc.  (see  Ilendity.  Table  I.  and  Fig.  2.606),  but 
in  this  case  the  character  taken  is  duration  of  life.  Fig. 
3229  is  a  regression  diagram  illustrating  the  relation  be- 
tween the  duration  of  life  of  fathers  aud  that  of  their 
daughters.  The  vertical  dotted  line  marks  the  mean  dura- 
tion of  life  of  all  the  fathers,  and  the  horizontal  one  that 
of  all  the  daughters.  The  zigzag  line  connects  the  means 
of  the  arrays  of  daughters,  and  the  diagonal  line  is  the 
regression  line  passing  as  ucarlj'  as  possible  through  the 
means  of  the  arrays.  An  inspection  of  this  diagram  shows 
that,  in  general,  the  longer  the  life  of  the  father  the  longer 
the  daughter  may  expect  to  live.  If  there  were  no  such 
correlation,  the  means  of  the  arrays  would  be  most  jirob- 
ably  the  same  as  that  of  all  the  daughters  aud  the  regres- 
sion line  would  correspond  with  the  horizontal  dotted 
line. 

Some  of  the  results  of  this  investigation  are  given  in 
coefficients  of  correlation  and  compared  with  the  theo- 
retical coefficients  of  heredity  for  other  other  characters 
(see  Heredity,  Tables  III.  and" IV.)  in  the  following  table: 

Table  VIl. 


Relatives. 

CoefHcient 
of  correlation. 

Theoretical. 

Father  and  adult  son ' 

Father  and  adult  dausrbter 

0.13.53  ±  0.0209 
.1301  ±    .0195 
.1313  ±    .0190 
.1493  ±    .0202 
.28.53  ±    .0196 
.3332  ±    .0185 
.2319  ±    .0145 

0.3 
.3 
3 

Mother  and  adult  daughter 

.3 

4 

Adult  sisters 

4 

v'^ii 

.  7s 

1 
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Age  at  death  of  sister  (subject). 


FIG.  3230.— Regression  Diagram  showing  the  Correlation  between  the  Ages  at  Death  of  Sisters.     (After 

Beeton  and  Pearson.) 


It  will  be  noticed  that  in  the  cases  of  collateral  inheri- 
tance the  coefficients  obtained  correspond  more  nearly 
with  the  theoretical  values  than  in  direct  inheritance. 
This  is  further  illustrated  by  a  comparison  of  Fig.  3230, 
witli  Fig.  3229.  Beeton  and  Pearson  explain  this  phenom- 
enon by  the  supposition  that  brothers  or  sisters  are  more 
apt  to  live  under  similar  conditions  than  are  parents  and 
offspring. 

By  a  comparison  of  the  inheritance  of  duration  of  life 
and  the  inheritance  of  other  characters,  Pearson  has  been 

able  to  calculate  how 
much  of  the  death  rate 
is  selective,  that  is,  de- 
pendent upon  the  con- 
stitutional pecularities 
of  the  people  dying, 
and  how  much  is  non- 
selective, that  is,  due 
to  purel}'  external 
causes.  He  estimates 
that  from  fifty  to 
eighty  per  cent,  of  the 
death  rate  is  selective, 
a  result,  if  confirmed, 
of  great  importance 
for  the  theory  of  nat- 
ural selection  (see  Exo- 
liition). 

In  the  course  of  their 
studies  on  the  inheri- 
tance of  the  dui-atitm 
of  life  Beeton  and 
Pearson  ran  across  a 
remarkable  relation  be- 
tween duration  of  life 
and  position  in  the  fa- 
mily ;  that  is,  they 
found  that  in  general 
elder  brothers  or  sisters 
are  longer-lived  than 
their  younger  brothers 
or  sisters,  respectively. 
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Moreover,  they  found  that,  in  general,  the  greater  the  in- 
terval between  births  the  greater  will  be  the  difference 
in  the  duration  of  life. 

Finally,  it  is  evident  that  a  person  dying  at  an  early 
age  cannot  leave  a  large  family,  but  it  has  been  shown 
(Beelon,  Yule,  and  Pearson.  1901 ;  Powys.  1!H)1)  that  there 
is  a  correlation  between  size  of  family  and  longevity  ex- 
tending beyond  the  period  of  child-bearing  (Fig.  3221).  In 
the  Whitney  family  of  Connecticut,  "  American  Quakers, " 
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Fig.  3231.— Theoretical  Curves  for  riuration  ot  Life  of  Mothers  and  Number  of  OlTsprins,  America,  Great  Britain, 
Xew  South  Wales ;  With  New  South  Wales  Experience.     (After  Powys.) 

it  was  found  that  the  average  number  of  children  to  each 
parent  increased  with  the  duration  of  life  of  both  fathers 
and  mothers  up  to  85  or  90  years.  This  does  not  mean, 
of  course,  that  children  were  produced  at  these  advanced 
ages,  but  simply  that  there  is  a  correlation  between  fer- 
tility and  the  qualities  that  lead  to  longevity.  In  Eng- 
land and  New  South  Wales  the  results  are  somewhat 
different,  the  correlation  ceasing  for  English  mothers  in 
the  period  between  55  and  60  and  for  niothers  in  New 
South  Wales  between  65  and  70,  the  same  as  for  Eng- 
lish fathers,  that  is,  parents  living  to  these  ages  have  as 
large  families  on  the  average  as  those  living  longer. 

It  will  be  noticed  that  this  point,  where  correlation 
ceases,  corresponds  very  nearlv  with  the  age  of  most  fre- 
quent deaths  of  adult  white  people,  and  this  suggests  an 
explanation  of  the  apparent  limitation  .set  upon  the  length 
of  human  life.  If  a  person  living  a  hundred  years  ha.s 
no  better  chance  of  leaving  offspring  than  one  living 
seventy  years,  it  is  evident  that  natural  selection  becomes 
inoperative  at  seventy,  or,  rather,  those  characteristics 
that  tend  to  prolong  life  beyond  seventy  years  will  not 
have  a  selective  value  so  far  as  the  ne.xt  generation  is 
concerned,  and  therefore  will  have  no  better  chance  of 
preservation  in  the  struggle  for  existence  than  tho.se 
which  tend  to  shorten  life  to  the  seventieth  year.  So  we 
may  regard  human  life  as  limited,  not  because  the  living 
substance  is  incapable  of  continued  activity  beyond  a 
certain  number  of  years,  but  because  tlie  duration  of  in- 
dividual existence  beyond  a  certain  age  is  of  no  advantage 
to  the  species.  "  Robert  I'mjiie  Uiyelow. 
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LORANTHACE/E.— (^/'c  Mistletoe  FamiUj.)    A  pecul- 
iar family  of  some  twenty  genera  and  live  hundreil  spe- 
cies of  parasitic 
plants,    mostly    of 
the  tropics.      They 
are  of  great  interest 
to   botanists   and  a 
number    are    quite 
ornamental,  but 
they    are    of    little 
economic    impor- 
tance.    The   ex- 
tremely viscid  ber- 
ries  of    Vi  s c u m 
fdbiim  L..  the  Euro- 
pean mistletoe,  and 
of    other    members 
of   the   family,   are 
used     for    making 
bird-lime.    The 
herbage   of    this 
plant  has  been  em- 
ployed as  an  anti- 
s  p  ii  s  m  o  d  i  c    from 
ancient    times,  but 
its  repute  is  largely 
mylhieal   and  it   is 
now  scarce!}-  used.     It  contains  no  substance  worthy  of 
note  as  a    physiological    agent.      American    mistletoe, 
Phoradendron  flavescens  (Pursh)  Nutt.,  of  the  southern 
United  States,  has  been  considerably  employed  in  doses 
of  1  to  4  gm.  (gr.  xv.  to  Ix.),  either'in  infu.sion  or  in  the 
fluid  extract  form,  tis  a  substitute  for  ergot,   in  labor, 
as  an  emmenagogue.  and  fcir  cerebral  congestion.     The 
writer  has  found  various  other  species  of  the  genus  sim- 
ilarly employed,  and  also  as  galactagogues,  bj-  the  na- 
tives in  various  parts  of  South  America. 

Ilenrij  II.  Rushy. 

LORDOSIS  signifies  anterior  curvature  as  distinguished 
from  kyphosis,  posterior,  and  scoliosis,  lateral  curvature 
of  the  spine.  Lordosis  is  curvature  Avith  the  convexity 
of  the  curve  directed  forward.  The  term,  however,  is 
not  commonly  applied  to  opisthotonos.  Lordosis  is  al- 
most always  a  transient  curvature,  and  probably  never 
has  the  rigidity  which  not  infrequently  attends  kyphosis 
and  scoliosis.  It  is  chiefly  a  compensating  curve  which 
may  readily  be  made  to  disappear.  For  instance,  the 
lordosis  produced  in  walking  down  a  steep  incline  or  in 
cariyinga  heavy  weight  in  fiont  of  the  body,  the  "  saddle 
back"  of  pseudo-hypertrophic  muscular  paralysis,  the 
lordosis  accompanying  flexion  and  ankylosis  of" the  hip- 
joint,  or  that  seen  in  the  lower  part  of  the  spine  in  Pott's 
disease  may  all  be  made  to  disappear  by  changing  the 
position  of  the  body.  While  the  term  scoliosis  is  some- 
times used  as  a  synonym  of  lateral  curvature  of  the  spine, 
neither  kyphosis  nor  lordosis  is  used  to  indicate  a  disease. 
Lordosis  has  been  made  the  subject  of  mechanical  treat- 
ment, but  probably  not  with  any  important  useful  result. 

Adordfuiii  B.  Judsoii. 

LORETIN — meta-iodo-ortho-oxychinolin  ana-sulfonic 
acid  (C'sHJOH,  SO3H.N) — is  a  yellow  ciystalline  pow- 
der without  odor,  very  slightly  soluble  in  cold  water  (1 
in  1,000)  or  alcohol,  somewhat  more  soluble  in  boiling 
water  (about  1  in  200),  and  insoluble  in  ether,  chloroform, 
benzol,  and  oils.  Its  salts  with  alkalies  are  soluble  in 
water,  but  not  those  with  the  alkaline  earths.  It  contains 
thirty-six  per  cent,  of  iodine,  but  is  a  veiy  staltle  com- 
pound even  in  direct  sunlight.  With  ferric  chloride  it 
makes  a  deep  green  color. "  By  experiments  on  animals 
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Ammclburg  showed  it  to  be  noii-toxic  in  large  dosage. 
But  it  acts  as  a  powerful  germicide,  aud  constitutes  an 
odorless  non-toxic  substitute  for  iodoform.  It  is  used  as 
a  dusting  powder  or  iu  live  to  ten  per  cent,  collodion  or 
oinlment,  or,  as  tlie  sodium  .salt,  in  one  or  two  per-ceut. 
solution.  AVith  magnesia  it  foiTiisa  valuable  application 
for  burns  and  eczema.  The  insoluble  calcium  salt  is  used 
for  making  "  loretin  gauze."  Fenzling  refers  to  its  special 
applicability  iu  veteriuar.v  worlc.  Nicati  emploj'ed  it 
witli  boric  acid  in  conjunctival  diphtheria. 

Linrtni-Bt'smniJi  is  empkned  iu  powder,  and  in  the 
form  of  a  ten-percent,  (.lintmeut  or  paste,  as  an  applica- 
tion to  ulcers,  syphilitic  lesions,  and  moist  eczema.  It 
has  also  been  given  iuterually  for  intestinal  tuberculosis 
iu  dose  of  0.5  gm.  (gr.  viij.).  Tl'.  ^1.  Bastedo. 

LOS  ANGELES  AND  PASADENA.— Los  Angeles  is 
the  largest  city  in  Souihcin  Califoinia.  containing  over 
lOd.OOirinhabiiants,  ami  is  tlie  great  business  centre  of 
this  region.  It  has  grown  willi  great  rapidity  since  1880, 
when  it  had  only  about  11,000  inhabitants.  It  lies  in  a 
valley  upon  the  western  bank  of  a  small  river,  17  miles 
from" the  Pacific  coast.  To  tlie  northwest  is  Santa  Bar- 
bara, 80  miles  distant;  to  the  south,  San  Diego,  125  miles 
distant ;  and  350  miles  northwest  is  San  Francisco.  Man}' 
railroads  converge  here,  and  it  is  within  easy  access  of 
attractive  resorts  in  the  mountains,  valleys,  and  on  the 
seacoast.  Los  Angeles  and  its  sulmrbs,  of  which  Pasa- 
dena is  one,  possess  all  the  attributes  and  charm  of  a 
town  situated  in  such  a  climate  as  Southern  California — 
alnxuriant  and  varied  vegetation,  nourishing  to  a  greater 
or  less  extent  the  year  through,  mild  winters  with  a  long 
duration  of  daily  sunshine,  comjiaratively  cool  summers, 
a  great  preponderance  of  cloudless  weather,  and  a  low 
rainfall. 

The  city  itself  contains  manj^  line  buildings,  public  and 
private ;  boulevards  shaded  by  man}'  varieties  of  tropical 
and  serai-tropical  trees,  numerous  parks,  ninety  miles  of 
street  railwaj',  and  a  sewer  sj'stem  emptying  into  the 
Pacific  Ocean.  "  It  is  a  beautiful  and  interesting  place, 
full  of  architectural  and  social  contrasts.  Several  ele- 
ments go  to  make  up  the  city,  the  Southern  or  Spanish, 
and  the  American;  and  brown  faces,  betraying  Castilian 
aud  Indian  ancestry,  mingle  on  the  busy  streets  with 
those  of  the  fairer-skiuned  Yankee  t3-pe.  Low  adobe 
quarters  and  American  ct)Untry  houses  are  found  near 
each  other,  within  a  few  minutes'  walk,  although  the 
old-fa.shioned  '  adobe  '  is  growing  more  rare.  JHodern 
oflice-buildings  appear  within  sound  of  tlie  bells  of  the 
early  missions"  (Solly).  The  water-supply  comes  from 
the  ueigliboriug  mountains  and  is  almndant  aud  good. 
The  watering-places  of  Long  Beach,  Santa  Monica,  San 
Pedro,  and  Redondo  are  within  easy  access  of  Los  Angeles. 

The  climate  of  Southern  California  as  a  whole  has  been 
already  discussed  in  this  Handbook  under  the  title  Cali- 
fornia, Soutliern,  aud  the  reader  is  referred  to  that  article. 

Climate  op  Los  Angeles,  Cal.    Latitude.  34°  3';  Longittoe, 
11S°1.V. 


Temperature— 

AvpraifH  [lu'im 

Avprai-'i-  liiiHy  range 

Mean  nf  \viiriii**.st 

Mean  ..tc-..lilpst 

Hit-'Iit^st  ('!■  liia.xiuium 

Lowest  i>r  minimum 

Huiniiilty  — 

.Mi-an  relative 

Pre<-iiiitaIiou  — 

Aveiuge  in  Inches 

Wind- 

Prevailing  direction 

Average  bourly  velocitv  In  miles. 
Weather- 
Average  number  of  clear  days  . . . 

Average  number  of  fair  days 

Average  number  of  clear  and  lair 
days. 


3(1.6 
lift.  4 
4.H.8 
97.6 
37.9 


4.28 
W. 


30.2 
38.1 
71.3 


67.5° 

as.i 

81.3 
.58.3 
1U0,4 
49.4 

69.  W 

.03 

W. 

4.8 

,34.9 
50.B 
85.5 


24.5 
76.1 
51.6 
95.3 
40.3 

63.3? 

1.57 

W. 

4.8 

52.3 
33.5 

84.S 


.53.5° 

30.1 

64.3 

44.1 

85.4 

29.3 

63.6S 

8.65 

N.E. 
5.4 

47.9 
36.6 
74.5 


60.5° 
22.0 

.50!7 
S4.7 
39.3 

66.6;i 

t4..52 

W. 

5.1 

171.3 
144.8 
316.1 


The  preceding  table,  in  connection  with  what  is  given 
in  the  article  referred  to,  will  be  sufficient  to  indicate  the 
principal  climatic  features  of  Los  Angeles. 

"In  Pasadena."  says  Dr.  JIcBride,  "the  temperature 
falls  steadily  from  the  warmest  period,  usuallj'  1  p.m., 
until  sunrise  next  morning.  The  temperature  and  hu- 
midity, referred  to  in  the  following  table,  were  always 
taken  on  a  northeast  porch." 

The  general  characteristics  of  the  climate  are  those  of 
all  this  region — one  resort  differing  from  another  only 
by  the  modifications  of  its  situation  ;  warmth,  equability, 
a  large  amount  of  sunshine,  and  a  small  amount  of  an- 
nual rainfall  are  tlie  main  features.  The  temperature 
is  .somewhat  higher  in  summer  and  lower  in  winter  than 
it  is  at  the  resorts  on  the  coast.  There  are  frequent  fogs. 
in  the  morning  aud  at  night  during  the  spring  and  sum- 
mer. The  average  number  of  days  with  foggy  nights 
and  iiioruings  for  the  year  is  fiftj'-seven.  The  highest 
recorded  temperature  is  108'  F.,  and  lowest  28'  P.  The 
humidity  is  very  moderate,  66.6  jier  cent,  for  the  jear. 
A  large  number  of  tourists  visit  Los  Angeles  during  the 
year,  many  of  them  in  search  of  health  ;  but  for  the  con- 
sumiitive  a  large  city,  however  favorable  the  climate  may 
be,  is  obviously  not  the  most  desirable  place.  The  best 
season  for  visiting  Los  Angeles  is  said  to  be  from  No- 
vember to  May. 

Pasadena,  a  suburb  of  Los  Angeles,  is  situated  in  the 
beautiful  San  Gabriel  Valle_v,  about  nine  miles  distant, 
at  an  elevation  of  nine  hundred  feet.  It  is  an  attractive 
residential  city  of  about  twelve  thousand  inhabitants. 
It  is  twenty  miles  from  the  sea  and  five  from  the  moun- 
tains. The  soil  is  .stindy  and  porous,  and  there  is  a  good 
supply  of  water.  The  climate  is  essentially  the  same  as 
that  of  Los  Angeles,  though  the  temperature  is  a  little 
higher,  aud  the  humidit}'  somewhat  IcMver.  The  mean 
average  temperature  for  .January  is  54°  F. ;  for  December 
58'  F.  The  winter  is  said  to  be  especially  agreeable. 
From  the  beauty  of  its  location,  the  attractiveness  of  the 
surrounding  countrj',  its  social  aud  educational  advan- 
tages, the  excellence  of  its  architecture,  its  orange  groves 
and  vineyards,  it  is  considered  one  of  the  most  eligible 
places  of  residence  in  Southern  California.  The  accom- 
modations arc  abundant  and  good. 


Date-1900. 


Jan.  1st . 
2d  . 
3d  . 

4th 
5tli. 

6th. , 
7th. 
8th. 
9tli. , 

loth. , 

11th., 

12th. 

13th. 

14th. 

1.5th. , 

l«th. 

17th. 

18th. 

19th. 

20tb 

21st. 

22fi  . 

SW.. 

24th. 

3.5th. 

36tb. 

27th. 

28th 

29th. 

30th. , 

31st . 
Feb.  1st.. 
3d., 
3d., 
4th. 


Temperatcre, 

Degrees  Fahr. 

At  sun- 

At 

rise. 

1  P.M. 

51 

64 

54 

60 

55 

57 

52 

64 

57 

64 

50 

66 

.53 

64 

52 

64 

51 

64 

50 

66 

49 

67 

S3 

70 

.56 

71 

52 

66 

50 

83 

47 

57 

.55 

.55 

72 

itt 

71 

52 

67 

47 

64 

49 

67 

52 

68 

53 

66 

0.7 

61 

50 

64 

49 

61 

54 

60 

51 

67 

OD 

63 

51 

63 

47 

67 

51 

63 

47 

65 

50 

58 

Clear  a.m.,  partly  cloudy  P.M. . 

Cloudy ;  sprinkles 

Raiu  from  6  a.m.  all  day,  1.09 

inch. 

Fine :  some  clouds  p.m 

Cloudy  and  sprinkles  A.M.;  0.02 

incli. 

Fine ;  clouds  p.m 

Partly  cloudy 

Fine;  high  wind  p.m 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Ckmdv 

Cloudy 

Cloudy ;  sprinkles 

Clear 

Partly  cloudy 

Partly  cloudy 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Partly  cloudy  a.m 

Fair 

Partly  cloudy  aud  squalls 


SSi' 


71 
73 


73 
73 

73 
73 
42 
45 
43 
45 
4o 

42 
45 
46 

45 
40 
36 
43 
50 
43 
44 
44 
68 
63 
73 
81 


73 
76 
73 
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LiO!>i  Angeles  and 
Pasadena, 


Date— 1900. 


Teb. 


.5th. . 
i;tb  . 
Tth. . 
Hth. . 
HTh. . 
Idtli.. 
11th.. 
12th. . 
l;ith. . 
Uih. . 
l.'ilh. . 
lillh. . 
ITth.. 
IKth. . 
r.ith. . 
aith. . 
21st... 
22(1... 
Sill... 
24th. . 
2.5th  . 
2i;th  . 
2rth. . 
2filh  . 
Mar.    1st.. 

2d.. 

3d.. 

4th.. 

5th.. 

6th.. 

7th.. 

Sth.. 

Uth.. 
Kith.. 
11th.. 
12th.. 
imh.. 
14th.. 
l.iih.. 
lath.. 
17th.. 
IKth.. 
llith.. 
2(lth.. 
21st.. 
22d  . . 
2:id  . . 
24th.. 
25th.. 
36th.. 
27th.. 
2»th.. 
2iHh.. 
aith.. 
31st.. 

1st.. 

2il  .. 

3d. . . 

4th.. 

5th.. 

6th.. 

7th.. 

8th. 

9th. 
inth. 

nth. 

12th. 
1.3th. 
Uth. 
1.5th. 
16lh. 
17th. 
"■Sth. 
IWth. 


20th.. 
21st . . 
22d. . . 

2.3d. . . 

24th.. 

3.51  h.. 

26th.. 

27th.. 

2.'ith.. 

29th.. 

30th.. 

31st . . 
1st.. 
2d... 
3d... 
4th, 
5th  , 
6th 
7th, 


TEMPER.\TrRK, 
DEGREKS  FillR. 


At  sun-   .^t 
rise.   1  P.M. 


July 


Nov, 


48 
46 
50 
48 
48 
55 
S3 
48 
56 
.50 
,52 
49 
53 
.57 
49 
51 
53 
56 
.59 
57 
55 
50 


53 
55 
51 
45 
46 
48 
51 
56 
65 
68 
56 
59 
57 
56 
57 
57 
56 
56 
55 
55 
57 
56 
51 
.54 
58 
55 
51 
53 


63 
60 
58 
57 
62 
62 
64 
61 
63 
li5 
65 
69 
70 
67 
66 
66 
62 
60 
61 

65 
63 


63 
65 
67 
64 
63 
64 
59 
61 
65 
6.5 
&5 
67 
64 


.59 

67 
64 
64 
66 
67 
68 
64 
64 
60 
62 


70 
64 

65 

74 
78 
76 


65 

71 
74 
73 
68 
61 
56 
60 
62 
65 
66 
79 
83 
81 
70 
63 
64 

64 
63 


68 
63 
63 
71 
72 
68 
67 
70 


73 
73 
75 

78 
78 
79 
82 
82 
84 
87 
88 
86 
78 
78 
80 
79 
78 
78 

74 
81 
89 


91 

85 
81 


78 
85 
75 
82 
86 
84 
84 
83 
76 


Cloudy 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Partly  cloudy 

Partly  cloudy 

Partly  cloudy 

Partly  cloudy 

Clear  .  

Clear  

Clear 

Fine 

Fine 

Fine 

(.55"  wet,  76°  dry)  =  

Fine 

Fine 

Fine 

Fog  early 

Clear  

Clear 

Clear 

Clear 

Misty  all  a.m.;  0.045  inch  . . 
Rain  7  to  1 :  7.5:5  inches — 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Misty ;  O.ua  inch 

Partly  cloudy 

Cloudy 

Misty  ;  0.10  inch 

Cloudy 

Cloudy 

Misty ;  0.02  inch 

Misty;  O.CBlnch 

Fine 

Fine 

Partly  cloudy 

Clear 

Clear 

Clear 

Clear 

Clear  

Fog  early 

Fog  early 

Slight  high  fog 

Clear  

Clear,  slight  high  fog 

Clear,  slight  high  fog 

Clear,  slight  high  fog 

Clear :  fog 

Fog;  fine 

Fog  early 

Clear  

Clear 

Fog  early ;  tine 

Fog  early ;  flue 

Fog 

Fog 

Fog 

Fog 

*' Eastern  atmosphere,"  even, 
ing  liiiluiilng. 

Sprinkles  during  day 

Shower  clouds 

Fire  on  mountains  broke  out ; 
clear. 

Clear  

Clear  

Clear  

Clear 

Slight  fog 

Fog  slight 

Fog 

Fog  early 

Clear 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 


.50 
44 
44 
38 
31 
41 
66 
66 
67 
67 
.58 
43 
44 
50 
60 
48 
23 
22 
■32 
60 
.58 
Si 
26 
33 
44 
74 

66 
66 
66 
44 
36 
32 

m 

76 


76 
88 
66 
66 
78 
68 
66 
83 
78 
66 
64 
63 
54 
54 
51 
5:3 
60 
65 
61 
61 


62 
63 
6(1 
61 
66 
44 
46 
51 
57 
.58 
56 
.58 
58 
60 

69 
68 
34 

29 
35 
45 
.50 
54 


63 
50 

a5 

36 
19 
36 
32 
32 
32 


D.4TE-1900. 


Nov.  8th  . 
nth  . 
loth  . 
11th  . 
13th. 
13th  . 
14th  . 
1.5th  . 
16th  . 
17th. 

ISth. 

19th. 
20th  . 

21st. . 

22d... 

2:!d.. 
24th  . 
2.5th  . 
2Uth  . 
27th. 
28th. 
2Slth  , 
30th  , 
Dec.  1st ., 
2d.., 
3d. . , 
4th., 
5th. 
6th. 
7th. 
•sth. 
9th. 
10th. 
11th. 
12th. 
i;lth. 
14th. 
1.5th. 
16th. 
17th. 
ISth. 
19th. 
20th. 
21st . 
22d, . 
23d.. 
24th. 
35th. 
26th. 
27th. 


28th. 
29th. 
30th. 
31st.. 


TF«PKR.\TritK. 
DEGREES  FAIIR, 


At  sun- 
rise. 


.57 
63 
63 
63 
61 
64 
60 
60 


08 


.57 

54 


58 
60 
59 


53 
57 
60 
60 
59 
.59 
61 
61 
62 
60 
58 
53 
50 
31 
53 
.52 
.50 
50 
.54 
53 
.59 
56 
53 
54 
51 


51 
49 
45 
44 


At 
1  P.M. 


73 

79 
83 
83 
84 
82 
75 
71 
64 


62 


63 

58 


58 


73 

70 


76 
74 
71 
63 
64 
68 
67 
63 
64 
68 
66 
70 


64 
66 
68 
69 
71 
67 
64 


63 
60 
57 


Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Cloudy 

Showery  II  a.m 

Rained  0.86  7  a.m.,  rained  all 
day. 

Rained  1.11  inch;  cloudy  and 
sprinklv. 

Partly  cleared  olT ;  0.06  inch. 

Showery  last  night  and  all  day 
0.62  inch. 

Rained  all  day;  3  p.m.  1.41  inch., 
6:15  P.M.  3.24  inches. 

Cleared  off;  2.03  in. ;  fog  4  p.m. 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Fitie 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine 

Partly  cloudy  all  day 

Fine 

Fine 

Fine . , 

Fine 

Fine 

Fine 

Partly  cloudy 

Fine 

Fine 

Fine 

Fine 

Fine 

Fine ;  dust  storm  4:3ft  P.M.; 
clouds  came  from  S.  Bernar- 
dino region,  east. 

Dust  obscuies  the  sun;  no  wind 

Clear  

Clear 

Clear  


40 

35 

27 

37.5 

24 

26 

28 


56 
49 
54 
60 
59 
44 
40 
42 
39 
38 

40 
38 
38 
40 
48 
45 
58 
58 
.58 
51 
48 
46 
44 
44 
40 
36 
44 
44 
77 
41 
41 
41 
31 
.58 


34 

37 
39 

30 


The  preceding  tiible,  in  wliich  are  given  tlie  daily  tem- 
perature, humidity,  and  weatlier  of  Pasadena  for  the 
winter  months  and  tlie  moutli  of  Jul}'  of  the  year  1900, 
has  been  kindly  furnished  the  Tvriterby  Dr.  J.  H.  31cBride 
of  that  place;  and  as  it  shows,  so  much  better  than  any 
compiled  and  abbreviated  leport  can  do.  the  weather  con- 
ditions for  each  day  during  this  period,  at  this  locality — 
^^■hieh  may  serve  as  a  type  for  other  similar  localities  in 
Southern  California — it  is  given  in  full. 

■■  The  yciir  1900  was  very  dry  ;  only  about  eight  inches 
of  rain  (I  think).  The  usual  raiufaU  is  sixteen.  In  the 
winter  of  1900-1901  we  had  twenty-three  inches. " 

Sierra  Madi-e,  1,700  feet  above  sea  level,  tweh-e  mijes 
northeast  of  Los  Angeles,  at  the  base  of  the  foothills, 
has  a  cliiuate  considered  particularly  liealthful,  and  was 
the  location  selected  by  the  State  "Board  of  Health  in 
18S0  as  the  one  most"  favorable  for  coiLsumptives  in 
Southein  California. 

Theie  are  various  other  places  in  the  sheltered  San 
Gabriel  Vallev  favorable  for  invalids  suffering  from 
tubei-ctdous.  renal,  or  cardiac  affections.  Such  ai-e  San 
Gabriel.  ^loni-ovia.  Duarte,  and  others. 

Echo  Mountain,  3,.")()0  feet  high;  Mount  Lowe.  5.()."i0 
feet;  Mount  Wilson,  .3,400  feet,  all  easily  reached  from 
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Los  Augeles  or  Pasadena,  command  Tvide  and  extensive 
views.  Hotels  are  found  on  the  summits  of  tliese  mount- 
ains, and  tlio  climate,  besides  possessing  the  characteristics 
of  that  of  Southern  California,  has  also  the  jieculiarities 
ofaliit\ide.  EiUrard  0.  Otis. 

LOSOPHAN.— (Tri-iodo-meta-cresylicacid.)  An  anti- 
septic preparation,  obtained  by  the  action  of  iodine  upon 
oxytoluic  acid  in  the  presence  of  an  alkali.  Its  formula 
is  CaHjOIICHj.  and  it  is  said  to  contain  eighty  per  cent, 
of  iodine.  It  forms  in  white  needles,  insoluble  in  water, 
slightly  soluble  in  alcohol,  and  readily  soluble  in  ether, 
benzene,  and  chloroform.  At  140  F.  it  is  freely  soluble 
in  fatty  oils. 

It  isparticularly  recommended  in  parasitic  skin  affec- 
tions. It  may  be  used  in  tinea  tonsurans,  scabies,  pity- 
riasis versicolor,  also  in  prurigo,  in  cln-ouic  eczema,  acne, 
and  sycosis.  It  is  contraindicated  in  all  acute  iutiam- 
matory  conditions  of  the  skin,  as  it  is  liable  to  increase 
the  irritation  and  intensify  the  disease.  The  remedy  may 
be  applied  in  a  solution  o'f  the  strength  of  one  per  cent., 
or  in  an  ointment  of  one  to  three  per  cent. 

Beaumont  Small. 

LOUISVILLE  ARTESIAN  WELL.— Jefferson  County, 
Kentnekv. 

Location.— On  the  corner  of  Tenth  and  Rowan  streets, 
Louisville. 

This  well  is  3,086  feet  deep  by  Si  feet  in  diameter, 
and  occupied  si.\teen  months  in  boring.  The  tempera- 
ture of  the  water,  as  it  issues  from  the  orifice  of  the  well, 
is  70. .5°  F.  A  self-registering  thermometer  sunk  to  the 
bottom  of  the  well  indicated  86.5'  F.  The  point  of  con- 
stant temperature  innnediately  beneath  the  surface  at 
Louisville  is  .53'  F.  This  result  shows  an  increase  of 
temperature  of  one  degree  for  every  sixty-seven  feet 
until  the  bottom  is  reached.  The  following  analysis  was 
made  by  Dr.  J.  Ijawrence  Smith : 

OxE  United  States  Gallon  Contains : 
Solids.  Grains. 

Sodium  chloride 631 .52 

Calcinm  chloride 65.T3 

Mniriicsiuiii  chloride li.TT 

Pot;is,siulii  cliloridc 4.23 

Aliuiiinuiii  chloride 1-21 

Liihiuiu  I  hloride   10 

Sodium  sulphate "2.29 

Caliiuin  sulphate 29.4.3 

Ma'j-ucsiuui  sulphate 77.33 

AluHiinuiu  sulphate 1.80 

Pi .lassiuni  sulphate 3.22 

S<"liiuu  bicailinuate 2.73 

Calcium  hi.  arhonate .5.99 

WaL''iiesiiiiii  Iticarbonate 2.75 

Iron  hicaihouate 35 

Stidituu  phosphate 1.54 

Magiicsitmi  iodide 35 

Mafrnesium  bromide 46 

Silica 88 

Organic  matter 70 

Loss  In  analysis 8.12 

Total 915.47 

Gases.  Cu.  In. 

Sulphureted  hydmgen 2.00 

Carbonic  acid 6.17 

Nitrogen 1.36 

The  water  is  quite  similar  to  that  of  the  Kissingen 
Springs  in  Bavaria,  and  to  tlie  Kentucky  Blue  Lick 
Springs.  It  has  been  found  very  beneficial  in  cases  of 
dj'spepsia  and  constipation  and  in  functional  liver  com- 
plaints. James  K.  Crook. 

LOUISVILLE  MINERAL  SPRINGS.  — Pottawatomie 
County,  Kan. 

Post-Office. — Louisville. 

Accommodations  in  two  hotels  and  in  private  families. 

Access. — Via  L'nion  Pacific  Railroad  to  Wamego, 
thence  three  miles  to  spring  by  stage. 

This  resort  has  recentlj'  atti'acted  much  attention  in 
Kansas.  The  springs  are  charmingly  located  in  a  nat- 
ural blue-grass  park  of  ten  acres,  which  has  been  gi-eatly 
improved.  It  is  said  to  lie  one  of  the  tinest  camping 
places  in  Kansas.     The  surrounding  country  is  hilly  and 


the  location  of  the  springs  is  about  900  feet  above  the  sea 
level.  The  temperature  ranges  from  10'  F.  in  winter  to 
100°  F.  in  summer,  these  figures  representing  the  ex- 
tremes. The  springs  are  two  in  number,  and  afford  an 
abundance  of  pure,  crystal  water,  having  a  temperature 
of  60'  F.  A  qualitative  analysis,  made  in  1885,  showed 
the  presence  of  iron,  sulphur,  soda,  magnesia,  and  car- 
bonic-acid gas.  The  waters  have  been  found  of  great 
etlicacy  in  constipation,  dyspepsia,  general  debility,  and 
liver  and  kidney  affections.  James  K.  Crook. 

LOVAGE  ROOT.— Levisticvm.  The  root  of  Levis- 
ticnm  Leeistieum  (L.)  Lyons.  This  is  a  large,  aromatic, 
j'ellow-flowered  perennial  herb,  with  a  short,  thick,  fleshy 
rootstock,  from  which  several  large,  simple  roots  are 
given  off  below,  and  three  or  four  stout,  upright,  slightly 
brancl'.iug  stems  above.  All  parts  of  the  plant  have  a 
strong  ami  i-ather  agreeable  fragrance,  due  to  its  peculiar 
essential  oil,  and  the  root  contains  also  considerable  resin. 
When  fresh,  the  stem  and  leaves  exude  a  yellowish  latex 
upon  being  broken. 

Lovage  is  said  to  be  trul}'  wild  only  in  Southeastern 
Europe  (Bosnia  and  Servia,  Fllickiger),  but  it  has  been 
cultivated  for  centuries  in  other  parts  of  Europe,  and  is 
extensively  naturalized.  That  of  commerce  comes  prin- 
cipally from  Holland,  Germany,  and  France.  It  is  at 
preseiit  cultivated  upon  a  small  scale  in  the  United 
States.  The  "root"  is  most  in  demand,  although  the 
fruit  has  more  oil.  It  consists  of  the  rhizome  split  or 
quartered,  and,  more  abundantly,  of  the  roots  themselves, 
either  whole  or  split.  The  pieces  are  of  a  brown,  gray- 
brown,  or  black  color  externallv,  transversely  marked 
near  tlie  top,  elsewhere  deeply  longitudinally  wrinkled 
and  shiivclled;  section  white,  yellow,  or  reddish:  resin 
canals  visible;  texture  spongy  and  flexible.  Odor  and 
taste  peculiar,  aromatic,  resinous,  bitterish-sweet,  an- 
gelica-like. It  is  very  prone  to  being  worm-eaten,  and 
an  article  entirely  free  from  this  defect  is  difiicult  to  ob- 
tain. Essential  'oil,  resin  (yielding  umbclliferon),  t/aiiic 
and  eingelic  aeids.  gum  anil  sugar  nre  timong  its  constitu- 
ents: to  the  first  two  it  owes" its  medicinal  value,  what- 
ever that  may  be. 

It  is  a  rather  pleasiint  stimulant,  aromatic,  and  diu- 
retic, of  the  angelica  and  musk-root  kind,  with  no  active 
properties.  It  Is  sometimes  given  as  a  diuretic  in  dropsies 
from  heart  disease,  etc..  also  for  catarrh  of  the  bladder, 
and  for  chi-onic  bronchitis.  It  is,  however,  little  used  in 
this  country,  and  even  abroad  has  degenerated  mostly  to 
the  level  of  a  household  herb  among  the  country  people. 

Oilofl(a-af/e  is  an  article  of  commerce,  existing  in  three 
forms— from  tlie  root,  from  the  fruit,  and  from  the  fresh 
herb.  Although  differing  in  specific  gravity  and  slightly 
in  flavor,  they  are  ver^-  similai-.  W.  P.  Bolles. 

LOWER  BLUE  LICK  SPRINGS.— Nicholas  County, 
Kentuck}'. 

Access. — Via  Kentucky  Central  Railroad  to  Carlisle, 
thence  nine  miles  by  stage  to  sjjrings. 

We  have  not  been  able  to  obtain  any  recent  informa- 
tion in  regard  to  the  condition  of  this  resort.  The  follow- 
ing analv^is  of  the  main  spi'ing  was  made  by  Dr.  Robert 
Peter,  tlie  State  geologist,  a  number  of  years  ago; 

OxE  UxiTEn  States  Gallon  Contains: 
Solids.  Grains. 

Magnesium  carbonate 1.36 

Calcium  carbonate 23.65 

Potassium  chloride 1-39 

Sodium  chh .nde .il-'.So 

Matrnesimu  chloride 32.39 

Potassiiuii  sulphate !'.93 

Calcium  sulphate 33.99 

Magnesiiiiu  ioiiide 05 

Magnesium  bitniiide J^ 

Alumina,  lime,  phosphate.  Iron  oxide 3t) 

SiUcic  add l-JO 

Total 63*-03 

Gases.  Cu.  in. 

Carbonic  acid  gas  9S.S0 

Sulphureted  hydrogen 18.24 
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Kiosoplian. 


Accordiug  to  Walton  these  are  exceptinually  fine 
waters  of  the  sahiie-sulphureted-  class,  valuable  in  en- 
gorgements of  the  liver  and  abdominal  viscera  and  dis- 
eases arising  therefrom.  Tiiey  may  be  relied  on  in  gastric 
catarrh,  and  in  the  form  of  warm  baths  tliej-  prove  effica- 
cious in  diseases  of  the  slvin.  Besides  the  main  spring 
there  are  others  on  the  opposite  side  of  the  Licking  River 
and  in  its  bed,  which  have  been  found  on  examination  to 
be  of  a  similar  character.  James  K.  Crook. 


LUMBAGO.— See  Neuralgia. 

LUMBAR    PUNCTURE.— See   Drain: 

Fhnjl,  and  I.<il,.,r.  y„r,nal. 


Cerebrospinal 


LUNGS.  ANATOMY  OF  THE.— Since  the  first  edition 
of  ihis  IJanuikmiu  was  issued  many  advances  have  been 
made  in  our  knowledge  of  the  anatomy  of  the  Ivmg.  At 
the  present  time  it  seems  to  be  one  of  the  organs  to  whicli 
renewed  attention  has  been  directed. 

In  the  present  article  questions  bearing  on  the  com- 
parative anatomy  of  the  lung  have  been  omitted,  and  the 
reader  is  referred  to  the  first  edition  of  this  H.\ndbO(.)K, 
Vol.  IX.,  and  to  a  paper,  by  the  autlior  of  this  article,  in 
Vol.  VIII.  of  Uui  Journal  of  Morp/iolor/y,  for  a  discussion 
of  this  part  of  the  subject. 

Hist()RIC.\i.. — The  tirst  account  we  find  of  the  structure 
of  the  lungs  is  the  very  incomplete  one  given  by  Hip- 
pocrates.^' He  compares  them  to  a  sponge  interspaced 
with  numerous  small  vessels.  Aristotle  *  also  gave  to 
the  lungs  a  spongy  nature;  the  canals  receiving  blood 
from  the  so-called  great  vein.  Celsus  ''  also  describes  the 
lungs  as  being  spongy.  Galen''-  had  only  a  little  better 
idea  of  their  struclure;  he  describes  them  as  being  made 
up  of  lobes,  liver-like  in  substance,  and  containing  many 
vessels.  Vesalius'-  describes  the  lungs  as  being  divided 
into  lobes,  and  says  in  regard  to  their  structure  that  "  the 
substance  of  the  lung  is  soft,  spongy,  thin,  light,  airy 
flesh,  as  if  formed  of  frothy  blood,  or  bloody  froth,  and 
crowded  wiih  many  branches  of  vessels." 

We  now  come  to  the  time  when  Harvey-^  announced 
his  discovery  of  the  circulation  of  the  blood:  tiiis  had  its 
effect  on  all  anatomical  research.  JIal|)ighi,^*  jimtiting 
b}'  this  dfscovcry,  proved  by  means  of  injections  ihut 
the  air  and  blood  were  not  contained  in  the  same  chan- 
nels, but  had  separate  systems  of  vessels,  and  that  these 
did  not  communicate  with  each  other,  but  did  communi- 
cate among  themselves.  He  also  saw  the  circulation  of 
the  blood  in  the  vessels  of  the  lung  of  a  living  frog.  He 
recognized  the  presence  of  air  vesicles,  and  described  them 
as  opening  into  the  trachea  and  communicating  witli  one 
auotlier.  He  also  compares  the  lung  to  a  spongi/.  Bar- 
tholin '  defended  the  views  of  Malpiglii.  The  next  writer 
of  note  is  Willis.'"  He  is  wrongly  quoted  by  Williams,'" 
■wlio  placed  Willis  among  those  '^vho  describe  the  air 
vesicles  as  communicating  with  one  another.  Wliat  he 
does  say,  directly  opposite  to  the  views  of  Malpiglii,  is 
that  the  bronchial  tubes  give  off  numerous  small  brandies 
■which  bear  on  their  distal  extremity  little  bladdeis,  thus 
giving  tlie  lung  the  appearance  of  a  liunch  of  grapes. 
Helvetius'"  returned  to  the  older  idea  and  maintained 
that  the  lung  was  spongj-  in  its  nature.  He  denied  that 
the  spongy  tissue  of  the  lung  was  formed  by  the  exjian- 
sionof  the  bronchial  tube,  but  as.serted  that  the  bronchus 
simply  penetrated  into  the  spongy  tissue.  His  descrip- 
tion is  not  very  clear.  Soemmering  ^'  describes  the  lungs 
as  made  up  of  small,  irregular,  polygonal  cells  grouped 
together  into  lobules.  The  individual  cells  of  the  lobule 
communicate,  one  with  another,  but  those  of  one  lobule 
do  not  conmiunicate  with  those  of  adjoining  lobules. 

Earl}-  in  the  present  century,  Reisseisen  ^'  published  a 
very  important  brochure  in  which  he  advanced  views 
quite  opposite  to  those  accepted  by  the  anatomists  of  his 
day.  His  method  consisted  in  pouring  mercury  into  a 
bronchus  and,  by  applying  gentle  pressure,  forcing  it  on 
until  it  appeared  beneath  the  pleura.  He  describes  the 
bronchi  as  dividing  into  lirauches  which  in  turn  divide 
quite  rapidly,  becoming  at  the  same  time  much  smaller, 


until  eventually  each  small  branch  ends  in  a  single 
roundetl  extremity.  This  was  apparently  a  revival  of 
the  theory  of  Willis.  Mageudie "  wrote  two  important 
papers  on  the  hmgs.  In  the  first  he  denies  that  the 
bronchi  terminate  in  air  vesicles,  hut  affirms  that  the  air- 
cells  of  one  lobule  comnuuiicate  with  one  another,  but 
do  not  communicate  with  those  of  adjoining  lobules.  In 
his  second  paper  he  states  that  those  graiie-hke  structures 
descrilicd  as  hanging  on  to  the  end  of  a  bronchus  do  not 
exist  in  nature,  but  are  to  be  found  only  in  books.  His 
conclusion  is  that  the  Iting  is  made  up  of  "spongy  tissue 
formed  by  the  arrangement  of  tiie  vessels,  winch  have 
between  them  small  spaces  into  which  the  air  penetrates 
freely. " 

In  ls;:!2  Bazin*  wrote  supporting  the  views  of  Reiss- 
eisen, and  was  followed  a  few  years  later  by  Lereboul- 
let,''-  who,  in  quite  a  lengthy  essay,  also  supported  Reiss- 
eisen. Addison'  failed  to  lind  "any  tulies  ending  in 
culs-de-sac;  on  the  contrary,  I  al'n-ays  saw  air-cells  com- 
municating with  cue  another  in  every  section  I  made." 
He  describes  the  bronchi  as  dividing,  within  the  lobule, 
into  numerous  minute  branches  which  terminate  in 
"branched  air-passages  and  freely  communicating  air- 
cells.  Huschke,"''  however,  writing  about  the  samc'time, 
described  the  bronchi  as  ending  in  fine  branches,  wliich 
bore  on  their  free  extremity  small  sacs  which  did  not  com- 
municate with  one  another. 

Raiuey '-■  wrote  several  excellent  memoirs  on  the  lung. 
He  says  "they  are  made  up  of  bronchial  tubes,  bronchial 
intercellular  passages,  and  air-cells."  These  air-cells 
commiuiicated  with  one  another  and  with  the  bronchi  or 
bronchial  intercellular  passsiges,  by  means  of  large  cir- 
cular openings.  Moleschott"  published  an  excellent 
brochure  in  which  he  combats  strongly  the  opinion  of 
those  who  hold  to  the  commimication  of  one  vesicle  with 
another.  In  no  instance  did  he  find  the  bronchi  forming 
anastomoses;  he  also  distinct!}'  states  that  the  air- vesicle 
contains  no  opening  except  that  by  wliich  it  communi- 
cates with  its  proper  bronchial  tube. 

Rossignol""  gave  us  a  very  valuable  treatise  on  the 
structure  of  the  lungs.  He  introduced  the  term  "in- 
fundibulnm.  "  According  to  this  author  the  bronchi  give 
off  numerous  branches,  which  cross  each  other  repeatedlj' 
in  all  directions,  but  do  not  communicate  ;  from  the  ulti- 
mate division  of  the  bronchial  tube  arises  a  dilatation  in  the 
form  of  a  funnel,  wliich  he  terms  "infundibulum."  The 
walls  of  each  infundibulum  are  lined  with  numerous  air- 
cells  or  alveoli.  Ro.ssignol  compares  each  infundibulum. 
with  its  alveoli  to  the  lung  of  the  Batrachiaus,  and  says: 
"The  lung  looked  at  from  this  point  of  view  can  be  de- 
fined as  the  assemblage  or  concentration  of  innumerable 
small  lungs,  held  together  In-  means  of  a  conuuon  bron- 
chial tree."  In  an  inaugural  dissertation  written  by 
Adriani.'-  he  adopts  the  nomenclature  of  Rossignol.  He 
also  describes  alveoli  as  existing  on  the  wafls  of  the 
bronchial  tubes  just  before  they  dilate  into  infundibula. 
He  takes  strong  exception  to  Rossi.gnol's  statement  that 
there  are  no  communi<ations  between  adjoining  alveoli, 
declaring  it  to  be  without  doubt  false,  and  describes  mi- 
nute openings  bj'  which  adjoining  alveoli  communicate. 

Kolliker^"  gives  quite  a  valuable  description  of  the 
finer  structure  of  the  air-passages.  He  considers  the 
term  "infundibulum"  introduced  by  Rossignol  unneces- 
saiy,  and  says  that  "all  the  vesicles  belonging  to  one 
lobule  open,  not  into  ramifications  of  the  finest  bronchial 
twig  going  to  it,  but  into  a  common  space  from  which 
the  air-vessel  is  afterward  developed." 

The  ■'  Cyclopaedia  of  Anatomy  and  Physiolog.y  "  '"  con- 
tains an  article  on  "  Respiration  "  by  Williams,  in  which 
he  has  embodied  some  of  his  personal  investigations.  He 
describes  each  lobule  as  being  sacculated  and  receiving 
a  single  bronchial  tube:  this  tube  gives  rise  within  the 
lobule  to  small  branches  which  subdivide  to  the  third  or 
fourth  order,  and  from  these  latter  branches  the  air  cells 
arise.  He  discards  the  term  "infundibulum,"  and  uses 
in  its  place  that  introduced  by  Rainey,  "intercellular 
passage."  MandH''  describes  the  bronchial  tubes  as  end- 
ing in  terminal  cavities  which  have  numerous  depressions 
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In  tlieir  walls,  the  "  vesicles."     He  comijares  the  terminal 
cavities  and  their  vesicles  to  the  lung  of  the  frog. 

In  IsfiO  Waters"  published  a  most  excellent  essay  on 
"The  Human  Lunt;,"  in  which  he  describes  the  "ultimate 


Fig.  3232.— View  from  above  of  the  Division  of  the  Trachea.  The 
lumen  of  the  trachea  is  divided  by  a  ridge  which  extends  sagitaUy 
somewhat  to  the  left  of  the  mid-line.  Above  is  seen  a  broad,  trian- 
gular space,  the  "anterior  spur  triangle,"  and  below  is  seen  the 
smaller  "posterior  spur  triangle."  To  the  right  of  the  carina  the 
opening  of  the  laitri-  I'tilique  right  bronchus  is  seen  ;  to  the  left  of 
the  carina  the  "|ipiiin'_' nf  the  more  liorizontal  left  bronchus  is  just 
discernible.     (After  Heller  and  von  Schrotter.'^^) 

pulmonaiy  tissue  "  as  being  made  up  of  elongated  air- 
sacs  arranged  in  groups,  called  by  him  "lobulettes," 
which  spring  from  the  enlarged  entl  of  a  terminal  bron- 
chial twig ;  the  air-sacs  bear  on  their  sides  and  ends  de- 
pressions varying  in  number,  the  alveoli.  He  failed  to 
find  any  communication  lictween  the  air-sacs.  '  On  this 
point  he  says:  "  I  have  never  found,  either  in  the  lungs  of 
man,  or  of  the  dog,  or  cat,  or  pig,  or  sheep,  or  of  any  other 
mammal  I  have  examined,  any  lateral  oritice  of  com- 
munication between  the  dillereut  sacs  of  each  lobulette." 

Schulze ''  has  given  us  an  exceedingly  interesting  study 
of  the  lung  which  contains  much  that  is  of  especial  value. 
I  shall  refer  more  in  detail  to  his  work  in  another  part  of 
this  article. 

Henle,"  in  his  systematic  work  on  auatoni}',  gives  a 
very  good  article  on  the  lungs.  He  describes  communi- 
cations between  air-cells,  but  considers  them  anomalies. 
He  found  them  in  the  lungs  of  old  people,  and  attributed 
them  to  the  result  of  atrophy  and  absorption  of  the  lung 
substance.  Delafield '^  advocates  the  theory  of  com- 
munication between  air-cells.  He  saj's:  "The  air-pas- 
sages seem  to  be  made  tip  of  a  succession  of  large  vesicles 
■which  open  into  each  other,  or  of  an  irregular  larger 
canal  made  up  of  vesicles  into  which  other  vesicles  ojien 
from  all  sides."  He  also  describes  anastomoses  between 
the  air-passages.  Roosevelt"  agrees  with  Dulafield  in 
regard  to  the  communication  of  the  air-cells. 

Miller  •"has  contributed  several  papers  on  the  structure 
of  the  lung  dealing  with  the  subject  from  the  standpoint 
of  the  comparative  anatomist  and  also  fi-om  that  of  the 
hi.Ntnlogist. 

Besiiles  the  authors  mentioned  above,  the  reader  is  re- 
ferred to  the  published  work  of  Milne-Edwards,^"  His,^' 
Ewart,*'  Narath,'*  d'Hardiviller,"  Huntington, 3-'  Arnold," 


As  the  result  of  numerous  studies  carried  on  in  the 
Anatomical  Laboratory  of  the  University  of  Wisconsin  it 
has  been  found  that  the  submucosa  proper  of  the  tra- 
chea contains  a  much  larger  number  of  elastic  fibres  than 
is  usually  described  as  being  present.  These  fibres  are 
quite  fine  antl  arise  from  the  dense  network  of  the  longi- 
tudinal laj'er  of  elastic  fibres  and  pass  toward  the  epithe- 
lium. Their  course  is  irregular  and  they  form  a  wide- 
meshed  network  of  fibres.  When  they  reach  the  outer 
border  of  the  submucosa,  just  beneath  the  epithelium, 
they  change  their  course  and  run  parallel  to  the  longi- 
tudinal layer. 

In  1S90  Heller  and  von  SchriJtter"  published  the  results 
of  their  investigations  on  a  series  of  human  trachea', 
together  with  quite  a  complete  historical  re\'iew  of  the 
work  previously  accomplished.  Tlie  object  of  their 
research  was  to  find  if  possible  some  genei'al  plan  on 
which  the  <■(()■('/(<(  Imc/uw  is  formed.  They  were,  early  in 
their  investigations,  greatlj'  impressed  by  the  inconsist- 
ency of  the  anatomical  conception  of  the  carina,  and  it 
appears  that  the  farther  they  went  in  their  investigations 
the  more  variations  they  found,  and  that  no  definite  rule 
could  be  formulated. 

Their  series  consisted  of  one  hundred  and  twent_y-five 
human  trachea;  and  forty-eight  taken  from  various  mam- 
mals. In  the  majority  of  cases  the  entire  trachea  with 
bronchi  attached  was  used,  but  in  some  instances  only 
the  lower  part  of  the  trachea  and  attached  bronchi  could 
be  obtained. 

Their  results  may  be  summed  up  as  follows:  If  the 
trachea  is  cut  off  about  2  cm.  above  its  division  an  exact 
view  of  the  place  of  bifurcation  is  afforded.  One  sees 
(Fig.  3332),  looking  at  such  a  preparation  from  above,  a 
nearly  sagittally  arranged  larger  or  smaller  ridge  divid- 
ing the  lumen  of  the  trachea.  The  walls  of  this  ridge 
enlarge  toward  the  anterior  wall  of  the  trachea  into 
a  more  or  less  triangular  surface  which  is  designated 
as  the  "anterior  spur  triangle";  toward  the  posterior 
wall  the  edges  of  the  ridge  diverge  less,  and  there 
thus  arises  a  small  triangular  surface  of  more  or  less 
inclination,  called  the  "posterior  spur  triangle."  The 
middle  part  of  the  spur  connects  these  two  surfaces 
with  each  other. 

In  the  majority  of  cases  the  citvina  possesses  a  carti- 
laginous foundation.  In  the  ridge  which  projects  more 
or  less  into  the  lumen  of  the  trachea,  and  inclined  abruptly 
or  gradually  toward  the  inner  wall  of  the  bronchi,  one  or 
more  cartilaginous  plates  are  embedded  which  bear  at  the 
same  time  the  crest  of  the  carina.  The  cartilages  corre- 
spond in  direction  to  the  crest,  passing  from  in  front 
backward,  with  a  greater  or  less  downward  curvature  to 
enter  the  ligamentous  p(jsterior  wall.  In  those  cases  in 
which  one  or  more  cartilaginous  plates  entered  into  the 
dividing  line  or  were  actually  embedded  in  the  ridge,  the 
spur  was  designated  as  "cartilaginous  spur,"  in  contra- 
distinction to  those  cases  in  which  cartilaginous  crescents, 


Fig.  3233.— Types  of  the  Oarina  Trachea".     View  from  behind.     The  cartihiges  are  represented  by  solid  black  bands.    ,1,  Tracheal :   B, 
bronchial-right ;  (,',  bronchial-left. :  D,  membranous.     (After  Heller  and  von  Schriitter.-'  ) 


and  Birch-Hirschfeld.'-  Other  authors  who  have  made 
special  studies  in  the  histology  of  the  lung  will  be  re- 
ferred to  under  the  propel'  heading, 

Thaciiea.— For  the  general  structure  of  the  trachea 
I  will  lefer  the  reader  to  the  text-books  on  anatomy, 
mentioning  especiallj'  Quaiu. 
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usually  the  first  lirnnchial,  appear  near  the  dividing  ridge 
but  do  not  actually  enter  it.  The  eartiliige  acts  in  these 
cases  as  lateral  supjiorts  to  the  carina,  and  a  transsection 
taken  through  its  centre  shows  that  the  part  correspond- 
ing to  the  angle  of  division,  as  well  as  the  ridge  project- 
ing into  the  lumen  of  the  trachea,  is  a  membranous  de- 
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Liiii'>:s. 

L  lilies. 


velopniL'ut.     Ill  these  cases  the  spur  is  designated  as 
"  nieiiil)ranous  spur  "  (Fig.  3233,  D). 

It  must,  liowevcr.  be  couceded  that  in  many  cases  these 
distinctions  are  difticult  to  follow,  since  combinations  can 
be  made  by  means  of  many  dilferent  cartilaginous  forma- 
tions, e.'j.,  the  anterior  part  of   the  spur  is  frequently 


Fig.  33:>1.    a  KiHHij.-ii-llav  I'll ^r,i|ili  ni  III.'  rr:i,  1.  I  and  Bronchi 

Injected  Willi  Wncid's  .Mi'ial  uisilii.  Tlic  \imv  nlili.|iii' direction  of 
the  right  and  tlic  iMiii/nntal  dinrticni  <if  the  hft  bn'iMluis  areclearly 
shown.    View  Iixim  behind.     Lifter  Bircli-Hirschfcld.'-) 

membranous  while  the  posterior  part  may  be  formed  by 
the  coming  together  of  two  cartilaginous  plates  from  tlie 
right  and  left  sides,  respectively. 

In  a  large  number  of  tracheie  the  spur  is  formed  in  the 
following  manner,  as  Luschka  ■'Miad  previously  pointed 
out:  the  last  tracheal  ring  is  wider  and  thicker  in  its 
middle  portion  or  is  provided  on  its  loAver  border  witli  a 
longer  or  shorter  process  which  enters  into  the  bifurca- 
tion, while  the  first  right  and  left  bronchial  rings  con- 
verge downward  and  backward  at  an  acute  angle  toward 
each  other,  meeting  or  fusing  with  one  another.  By 
means  of  this  twisting,  their  anterior  surface  gradually 
passes  from  the  frontal  line  into  the  sagittal  line.  Jlore- 
.over,  it  may  happen  thtit  the  cartilage  undergoes  various 
modifications,  e.y..  it  may  have  thick  or  thin  places  or  it 
may  have  sliarp  or  blunt  ends. 

In  those  cases  in  which  the  dividing  ridge  is  formed 
by  the  bronchial  rings,  the  spur  is  callecl  "bronchial 
spur";  and  accordinglv  as  onlj-  the  first  riglit  or  left 
bronchial  rings  enter  into  the  formation  of  the  spur  it 
is  designated  "bronchial-right"  (Fig.  3333,  i?)or"bron- 
ehial-left"  (Fig.  3233,  C).  "in  some  cases  the  first  bron- 
chial rings  on  both  sides  enter  the  spur ;  in  that  case  it  is 
"double  bronchial." 

In  the  majoiity  of  the  trachea? , studied  by  Heller  and 
von  Schrotter  it 'is  the  plate  of  cartilage  corresponding  to 
the  last  tracheal  ring,  or  a  cartilaginous  process  of  the 
last  tracheal  ring,  which  enters  into  the  spur.  In  tliese 
cases  the  spur  was  designated  as  "  cartilaginous  traclieal  " 
(Fig.  3233,  .4). 

It  was  often  difficult  to  determine  whether  bronchial 
cartilages  or  tracheal  cartiliiges  entered  into  tlie  formation 
of  the  spur.  The  usual  distinction  of  a  spur  as  bron- 
cliial  or  tracheal  was  to  recognize  whether  tlie  respective 
cartilage  rings  lay  above  or  below  the  outer  angle  which 
corresponds  to  the  division  of  the  bronchi. 

Out  of  the  12.5  human  tracliese  investigated  by  Heller 
and  von  Scliriitter  the  spur  was  found  to  be  cartilaginous 
iu  .jG  per  cent. ;  membranous  in  33  percent.;  partl.y  mem- 
branous and  partly  cartilaginous  in  11  per  cent.  ;  in  27  per 
cent,  where  the  spur  was  cartilaginous,  it  was  tracheal; 
in  21  per  cent,  it  was  bronchial,  divided  as  follows;  15 
per  cent,  bronchial-right,  3  per  cent,  bronchial-left,  and 
3.5  per  cent,  double  bronchial. 

In  92  cases  the  sex  was  observed.  In  60  cases  the  spur 
was  cartilaginous,  33  being  in  males  and  37  in  females. 
Vol.  v.— 37 


In  33  cases  the  spur  was  membranous,  15  being  in  males 
and  17  in  females.  Although,  according  to  this,  the  oc- 
currence of  the  cartilaginous  spur  appears  to  be  slightly 
more  frequent  in  males  than  in  females,  yet  the  forma- 
tion of  the  carina  as  I'egards  se.x  variation  cannot  be  con- 
sidered of  any  great  iiuiiortance  compared  to  tiie  size  of 
the  lumen  of  the  trachea  of  the  male  in  contrast  to  that 
of  the  female. 

Heller  and  von  Schrotter  studied  among  other  mam- 
malian cariiiai  those  of  three  cats,  finding  two  of  the  three 
to  be  membranous  and  one  cartilaginous.  The  number 
studied  was  entirel_v  too  inadequate,  as  studies  in  the  An- 
atomical I^tiboratory  of  the  University  of  AViscousin  have 
shown.  In  this  investigation  the  carinie  of  50  cats  were 
examined  ami  the  results  were  as  follows:  In  Uitlie  spur 
was  tracheal  =  32  per  cent.;  in  5,  bi'onchial-right  =  10 
percent. ;  inO,  bronchial-left  =  13  iiercent. ;  in  10.  double 
bronchial  =  30  per  cent. ;  in  3,  membranous  =  0.06  per 
cent. :  in  10,  tfacheo-bronchial  =  30  per  cent. 

An  interesting  fact  in  tliis  connection  is  that  if  cases  13 
to  16  inclusive  had  been  the  only  ones  studied,  the  result 
would  have  been  three  membraneous  spurs  and  two  car- 
tilaginous. It  is  highly  probable  that  if  as  extended  a 
study  were  made  in  other  mammals  used  b}'  Heller  and 
von  Schrotter,  the  cartilaginous  type,  and  not  the  mem- 
branous, as  was  found  by  them,  would  be  found  to  be 
the  rule. 

BRONcrir. — The  trachea  divides  into  the  right  and  left 
bronchus  at  about  the  level  of  the  fourth  thoracic  vertebra. 
According  to  Bianchi  and  Cocchi "  this  division  seldom 
takes  place  lower  than  the  upper  part  of  the  fifth  thoracic 
vertebra. 

Of  these  two  bronchi  the  right  is  the  shorter  and  w'ider 
and  is  usuall_v  described  as  having  a  more  horizontal 
direction  than  the  left.  Pansch  in  1884,  followed  by 
Jtissel  in  1889,  began  to  advance  the  opposite  view,  and 
Aeby  ^  in  his  admirable  monograpli  showed  conclusively 
that  the  right  bronchus  is  the  more  oblique.  Schrotter  "^ 
also  expressed  wonderment  at  the  constantly  repeated 
error.  Fig.  3334.  taken  from  Birch-Hirschfefd,'-  shows 
a-Kontgen-ray  photograph  of    au  injection  of  Wood's 


Fig.  33.3.5.— Lung  and  Bronchial  Tree  of  Man.  a.  Eparterial  bron- 
chus; /i,  first  ventrai  hvparterial  bronchus;  /./'.cardiac  bronchus;  c, 
drst  dorsal  livparterial  bronchus.  The  cut  ends  of  the  pulmonary 
artery  can  be  seen  just  above  the  flret  veulral  hypnrierial  Ijronchi. 
(After  Aeby.=) 

metal  into  the  trachea  and  bronchi  in  m'ti',  and  brings 
out  clearly  the  more  horizontal  position  of  the  left 
bronchus. 

If  the  fact  be  taken  into  account  that  the  caiina  is  situ- 
ated to  the  left  of  the  centre  of  the  lumen  of  the  trachea 
(Fig.  3232),  and  that  the  right  bronchus  is  the  larger  "  and 
the  more  oblique,-'  it  is  easily  seen  (Fig.  3234)  why  for- 
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eign  bodies  pass  so  readily  into  tlie  riglit  bronclius  and 
lung. 

Aeby'  demonstrated  that  there  is  a  main  bronchus 
(Stammbronchus),  gradually  diminishing  in  size,  which 
extends  through  each  lung.  These  main  bronchiare  di- 
rect continuations  of  the  two   bronchi  into  which  the 


eitiriil  Itr. 


Bronch.  c(ir(fi' 


SlammironchuS 

Fig  3238.— Scheme  of  tbe  Bronchial  Tree,  apical.  Br.,  Apical  bron- 
chus =  cparliTial  bronchus  of  Aeby ;  rciitr.  1,  -'.  S.  U.  ventral 
branilii-s;  'l"r.s.  1,  S,  3,1,,  dorsal  branches  of  the  main  bronchus 
(Stauiiiibii.uibus);  Branch,  cardiac,  cardiac  bronchus.  The  pul- 
monary artery  is  indicated  by  the  shaded  vessel.  (From  Merkel, 
after  Narath.") 

trachea  divides.  From  each  maiu  bronchus  lateral 
branches  are  given  off  in  a  monopodial  manner;  these 
lateral  branches  were  named  b}'  Aeby  dorsal  and  ventral 
bronchi.  The  dorsal  bronchi  ai'c  usually  shorter  and 
slenderer  than  the  ventral  bronchi  (Fig.  3235). 

According  to  Aeby  the  pulmonary  artery,  as  it  passes 
to  each  lung,  crosses  the  maiu  bronchus  near  its  up].ier 
part  and,  running  along  its  lateral  side,  gradually  comes 
to  lie  <lorsal  to  "the  bronchus  (Fig.  3335).  All  lateral 
bronchi  which  arise  from  the  main  bronchus,  below  the 
place  where  the  pulmouaiy  arteiy  crosses,  were  called 
by  Aebj'  hyparterial  bronchi.  On  the  right  .side  in  man 
a  single,  rather  large  bronchus  arises  from  the  main 
bronchus,  above  the"  place  where  the  pulmonary  artery 
crosses,  and  was  called  by  Aeby  the  eparterial  bronchus 
(Fig.  3335,  a). 

Occasionally  in  man  the  eparterial  bronchus  arises  di- 
rectly from  the  trachea;  this  point  of  origin  is  constant 
in  slieep  and  in  the  ox.  Some  of  the  lower  vertebrates 
have  on  the  right  side  an  accessoi-y  lobe,  termed  the 
azygos  or  cardiac  lobe,  which  receives  a  bronchus  that  is 
given  off  from  the  right  main  bronchus  near  the  place 
where  the  first  doivsal  bronchus  arises  (Fig.  3335,  b').  Be- 
low the  point  where  the  pulmonary  artery  crosses  tlie 
main  bronchus  the  arrangement  of  the  lateral  bronchi  is 
the  same  on  each  side.  This  peculiarity  of  the  bi'onclii 
leads  to  the  formation  of  three  lobes  for  the  right  lung, 
but  of  only  tw-o  for  the  left  lung.  Aeby  reasons  that  as 
the  eparterial  bronchus  is  not  present  on  the  left  side,  the 
lobe  to  which  it  is  distiibuted  is  absent,  and  that  the 
upper  lobe  of  the  left  lung  and  the  middle  lobe  of  the 
riglit  lung  are  homologous. 

This  conception  of  Aeby.  which  he  evolved  from  his 
studies  of  the  comparative  anatomy  of  the  lungs,  received 
confirmation  from  His,  who  studied  the  development  of 
the  lungs  in  human  embryos  of  various  ages.  His"- 
showed  that  from  the  first  llierewas  an  unsymmetrical 
arrangement  of  the  lung  buds,  thei'e  being  three  on  llie 
rightside  but  only  two  on  the  left.  His  agi'eed  with 
Aeby  that  the  mode  of  branching  for  the  main  bronchus 
wasiuouopodial,  but  disagreed  as  to  the  lateral  bronchi, 


which  he  claimed  were  dichotomous  in  their  mode  of 
branching. 

Ewart"  in  quite  an  extended  brochure  opposed  the 
views  of  Aeby  and  attempted  to  establish  a  complicated 
nomenclature"  for  the  various  divisions  of  the  bronchi  and 
blood-vessels.  Ewart  came  to  the  conclusion  "  that  all 
bronchi  are  dichotomous;  and  that  in  any  bronchial  pair 
the  greater  size  of  one  bronchus  is  correlated  with  the 
greater  mass  of  lung  tissues  which  It  must  supply  with 
air. " 

Narath  ="  denies  that  the  pulmonary  artery  influences 
the  development  of  the  bronchial  tree.  He  claims  that 
the  eparterial  bronchus  on  the  right  side  is  homologous 
with  the  dorsal  branch  arising  from  the  first  ventral 
bronchus  on  the  left  side.  The  eparterial  bronchus,  ac- 
cording to  Nai-ath.  is  therefoi'e  a  dorsal  lateral  branch 
of  the  first  ventral  bronchus  which  has  migrated  up  the 
main  bronchus  (Fig.  3336).  In  a  later  communication 
Narath  '•■ "  studied  the  problem  from  the  embryological 
side  and  found  confirmation  of  his  previously  expressed 
opinion. 

As  the  result  of  a  series  of  comparative  anatomy  studies 
Huntington ^^  reaches  the  conclusion  that  "the  right  and 
left  lunsis  agree,  morphologically,  in  the  type  of  their 
bronchial  distribution."  This  leads  to  the  following 
proposition : 

Right  side.  Left  side. 

Upper  +  middle  lobe         =         Upper  lobe. 
Lower  -|-  cardiac  lobe         =         Lower  lobe. 

Huntington  agrees  with  Narath  that  migration  and  not 
the  pulmonary  artery  is  the  active  principle  in  modifying 
the  architecture  of  the  lung,  but  disagrees  with  Narath 
in  the  derivation  of  the  apical  bronchus.  The  type  of 
bronchial  division  is  given  by  Huntington  as  being  "  prac- 
tically dichotiimous." 

In  a  number  of  contributions,  of  which  only  the  first 
and  last  are  given  in  the  bibliography,  d'Hardivillcr^-'^ 
opposes  the  theory  of  dichotomy,  supporting  Aeby  in 
this  lespect,  but  strongly  opposes  him  in  the  manner  in 
which  the  bronchi  arise  from  tlie  maiu  stem.  The  lungs 
are  at  first  symmetrical  and  have  on  each  side  an  epar- 
terial bronchus.  Deviations  fiom  this  type  are  to  be  re- 
feri-ed  to  the  result  of  atrophy.  The  eparterial  bronchus 
is  not  a  later.al  branch  of  a  'hyparterial  bronchus  as  de- 
scribed by  Narath,  but  is  a  sjieeial  bronchus. 

Bireh-HirschfeUl  '■  has  investigated  the  bronchial  tree  of 
adults  and  agrees  with  Narath  that  the  upper  part  of  the 
left  lobe  corresponds  to  that  part  of  the  right  lung  which, 
is  suppliedby  the  "  eparterial  bionchus."  Fromapatho- 
logical  standjioint  Birch-Hirschfeld  thinks  that  only  such, 
branches  should  be  designated  "  apical "  as  are  exclu- 
sively disti-ibuted  to  the  upper  portion  of  each  lung. 

A  recent  study  by  ,Tustesen^=  of  the  division  of  the- 
bronchi  leads  him  to  the  conclusion  that  the  mode  of  di- 
vision is  a  modified  dichotomy  in  which  one  branch  be- 
comes much  mole  highly  developed  than  the  other.     This- 


FiO.  32)7.— Arrangement  of  Elastic  Fibres  in  a  Medium-sized  Bron-  j 
chioliis  nt  the  Place  where  the  Duct  of  a  Gland  Opens  into  the  • 
Lumen  of  the  Bronchiolus.    Weigert's  staining.    (Miller.)  : 

type  of  division  is  designated  by  Justesen  "sympodial,"  j 
a"  name  applied  by  botanists  to  a  similar  mode  of  branch- 
ing in  plants.  ! 
At  the  hilus  of  the  lung  we  find  the  artery,  vein,  and  } 
bronchus  Iving  in  (|uite  close  apposition.  The  ari-ange-  | 
nient  differs  on" the  two  sides;  on  the  right  .side  the  bron-  i 
chus  lies  behind,  the  artery  in  the  centre  and  the  vein  on  | 


578 


REFEREXCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


Lungs. 

liUUgS. 


Fig.  3238.— Two  Small  Pulmonary  Lob- 
ules, a.  With  tlie  air-cells ;  h,  h,  and 
the  dnest  bronchial  twips :  c,  ^.  which 
also  possess  air-cells.  From  a  new- 
bom  child.  Hall  schematic.  (From 
KolUker.s') 


the  outside,  the  bronchus  occupyiug  a  liigher  level  than 
the  other  two  vessels.  On  the  left  side  the  vessels  have 
the  same  order,  but  the  artery  occupies  the  higher  place. 
The  brouchi,  in  their  liner  structure,  liave  the  .same 
arrangement  as  the  trachea  up  to  their  entrance  into  the 

lung.  With  the  di- 
vision of  the  bronchi 
within  the  lung  we 
lind  changes  in  the 
structure.  Tlie  car- 
tilage which  has  been 
in  the  form  of  incom- 
plete rings  is  now 
found  in  the  form  of 
angular  plates,  which 
are  placed  at  longer 
and  longer  intervals, 
uutil  at  last  it  is 
found  only  as  a  small 
plate  at  the  fork  of 
the  smaller  branches. 
Bronchi  which  have 
a  diameter  of  1  mm. 
and  under  rarely 
have  cartilaginous 
plates.  At  the  same 
time  that  the  carti- 
lage begins  to  dis- 
appear, the  smooth 
muscle  wliich  has 
been  in  the  form  of 
rings  gradually  spreads  out  into  a  uniform  layer,  which 
diminishes  in  thickness  with  the  diminution  "in  the  cal- 
ibre of  the  bronchus.  Distal  to  the  terminal  bronchus 
smooth  muscle  is  not  found.  In  the  larger  bronchi  the 
mucosa  is  arranged  in  longitudinal  folds  and  consists  of 
at  least  two  layers,  the  innermost  of  which  is  made  up 
of  ciliated  epithelium  and  goblet  cells.  In  the  smaller 
bronchi  the  ciliated  c|iithelium  is  replaced  bj"  a  single 
layer  of  non-ciliated  columnar  epithelium;  in  the  ter- 
minal bronchi  the  epithelium  gradually  becomes  cubi- 
cal and  finally  passes  over  into  the  thin,  flat  "respiratory 
epitlielium." 

The  elastic  fibres  of  the  bronchi  are  arranged  in  a  single 
layer  in  which  the  fibres  run  parallel.     Where  this  layer 

is  pierced  b}'  the 
ducts  of  the 
glands  the  fibres 
take  a  crossed  ar- 
rangement, which 
gives  additional 
strength  to  the 
otherwise  weak- 
ened layer  (Fiff. 
3337). 

The  Lobule. — 
The  term  lobule 
is  used  at  the 
present  time  to 
describe  two  dif- 
erent  areas  in  the 
lung.  Following 
the  maj<irity  of 
investigators,  and 
because  the  au- 
thor of  this  article 
believes  it  to  be 
the  correct  usage 
of  the  term,  the 
lobule  of  the  lung 
may  be  defined  as 
being  composed 
a  terminal  bronchus,  the  air  spaces  connected  with 
"    "  '  This 
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Fig.  3339.— Lung  of  a  Dog.  hr.r.,  Bronchio- 
lus  respiratorius ;  an,  two  alveolar  pas.sages. 
one  of  which  is  continued  into  an  infundi- 
bulum.  (From  KoUiker.s".").  This  practi- 
cally represents  Fig.  3238  iu  section. 


of 


it,  and  their  blood-vessels,  lymphatics,  and  nerves, 
must  be  considered  tlie  unit  of  the  lung. 

Lagucsse  and  d'Hardiviller'"  call  tliose  large  areas, 
faintly  marked  out  on  the  surface  of  the  human  luug, 
distinctly  marked  out  on  the  lung  of  the  o.x,  the  lobules, 


and  give  the  name  acinus  to  the  structures  connected 
with  a  dnctulus  alveolaris  (terminal  bronchus).  Coun- 
cilman "  thinks  tlie  unit  should  be  called  an  acinus. 

The  author  cannot  agree  with  these  statements.  The 
acinus  of  a  gland  does  not  correspond  to  the  lobule  as 
here  described ; 
it  might  have 
been  a  ji  p  1  i  e  d 
with  some  de- 
gree of  justice 
to  the  concep- 
tion of  the  lob- 
ule as  described 
by  Kol!iker.s9 
If  any  part  of 
the  lobule  of  the 
hing  is  to  be 
compared  to  an 
acinus  it  is  an  atrium 
with  its  air  sacs;  but 
until  "acinus"  is  used 
to  describe  a  more  defi- 
nite portion  of  a  gland 
than  its  present  usage 
does,  no  intelligent  com- 
parison can  be  made. 

Air  Sp.\ces. — If  we 
follow  the  main  bronch- 
us or  one  of  the  lateral 
branches  toward  its  dis- 
tal extremity,  we  finally 
reach  a  point  where  the 
smooth  tubular  charac- 
ter of  the  bronchus  dis- 
appears and  we  find 
small  projections  ap- 
pearing on  all  portions 
of  the  bronchus.  These 
projections  (alveoli)  were  first  described  by  Rossiguol  '•'> 
and  shortly  afterward  confirmed  by  Kolliker.^'  Alveoli 
are  also  present  on  the  succeeding  and  final  division  of 
the  bronchus  (Fig.  32.51). 

Up  to  this  point  there  is  a  general  agreement  of  in- 
vestigators, but  they  disagree  in  regard  to  the  structure 


FIG.  3atO.— An  ritimate  Bronchial 
Tube  with  a  <;;ronp  of  Air-Sacs,  or 
Lobnlette,  connected  with  it  (hu- 
man), rt,  Ultimate  bronchial  tube: 
hy  the  dilated  end  of  the  same ;  c, 
c,  c.  single  air-sacs :  c,  e,  openings 
of  other  sacs  which  lie  beneath  those 
drawn :  six  air-sacs  are  seen  which 
conyerge  to  a  common  centre. 
(After  Waters.") 


Fig.  3341.— Ultimate  Bronchial  Tube  with  its  Air-Sacs  (cat),  o,  Ulti- 
mate bronchial  tube  :  '».  its  ililnlcd  end  the  point  de  irinunn  <,f  all 
the  air-sacs;  c,  c,  c,  air-sacs:  '(,  '(,  alyeoli;  e,  c,  openings  lending 
to  other  air-sacs :  /,  part  of  the  vyall  of  two  air-sacs  which  are  cut, 
off.    (After  Waters.") 

distal  to  the  terminal  bronchus.  That  this  shoiild  be  the 
case  is  not  surprising,  in  view  of  the  diflieulties  which 
attend  the  study  of  this  part  of  the  lung. 

The  most  familiar  description  and  diagram  of  the  end- 
ing of  the  bronchi  in  the  parenchyma  of  the  lung  is  that 
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of  KiJlliker.^'  In  his  earlier  work  he  rejects  the  very 
misleading  term  "infundibulum,"  introtluced  by  Ros- 
signol,'"  but  in  his  later  publication  he  returns  to  its 

Uge  39,  a 

He  figures  (Fig.  3338)  the  final  division  of  tlie  bronchus 
as  ending  in  a  single  elongated  cavity  into  which  a  vari- 


h 


Fig.  .3242.— Section  of  a  Cat's  Lung  Filled  and  Hardened  with  Alcohol. 
a,  Bronchiolus:  /),  infundibulum  ;  c,  transverse  section  of  an  alveo- 
lar iiassage :  ((,  d,  longitudinal  section  of  an  alveolar  passage. 
(After  Scliulze.'S) 

able  number  of  alveoli  open:  these  alveoli  appear  as 
elevations  on  the  central  cavity  (infundibulum).  The 
"alveolar  passage"  of  his  later  publication  has  also 
numerous  alveoli  opening  into  it  (Fig.  3239). 

It  is  important  to  note  one  significant  point  in  Kolliker's 
description  of  this  alveolar  passage,  and  that  is  the  pres- 
ence of  smooth  muscle.  He  says  that  it  is  easy  to  recog- 
nize smooth  muscle  in  the  walls  of  the  alveolar  passages; 


Fig.  3343.— Camera  Lucida  Tracing  of  a  Section  of  a  Cat's  Lung.  B, 
Bronchiolus;  B.fl.,  bronchiolus  respiratorius ;  T.B.,  T.B.,  ductuli 
alveolares  (terminal  bronchi) ;  A,A^  atria:  A.S.,  A.S.^  sacculi 
alveolares  (air-sacs) ;  the  remaining  spaces  are  sections  of  sacculi 
and  alveoli :  1^  \\  pulmonary  veins.  Observe  the  relation  which  they 
bear  tn  the  lobule.  TIih  laige  vein  at  the  left  upper  corner  of  the  lllus- 
traiiuu  is  not  r(»rii|ili'ti'ly  outlined.  The  pulmonary  artery  is  shown 
In  solid  black,  rut  olilii[Ucly,  in  the  connective  tissue  beside  the 
bronchiolus  ii-siiiratorius.  (tneof  the  atria  is  not  direct  Iv  niiuifrictl 
with  its  durtulu^  ;i]\ci'hii-is  in  this  section,  but  in  anoUin  M-ctinii  of 
the  series  the  couuectiun  is  shown.  The  heavy  hues  indicate  the 
position  of  smooth  muscle.    (After  Miller.*'.  '0 

that  it  generally  has  a  circular  arrangement  around  the 
alveolar  passage,  and  that  it  forms  a  ring-like  sphincter 
about  the  opening  into  each  infundibulum.  KiJlliker 
found  no  smooth  muscle  in  the  walls  of  the  alveoli  or  in 
those  of  the  infundibulum. 

The  work  of  Waters*'  is  not  so  well  known  to  Ameri- 
can readers  as  it  deserves  to  be.  He  introduced  the  term 
"air-sac"  in  the  place  of  the  misnomer  "infundibulum," 


and  showed  that  a  group  of  air-sacs  communicate  with 
each  "  ultimate  bronchial  tube  "  (Figs.  33-10,  3241).  Each, 
air-sac  communicates  with  the  ultimate  bronchial  tube 


Fig.  3244.— Camera  Lucida  Tracing  of  a  Section  of  a  Dog's  Lung. 
The  plane  of  the  section  lies  through  the  distal  part  of  a  ductulus 
alveolaris  (T).  Three  atria  {A)  are  shown  and  a  number  of  sacctili 
alveolares  (S).  The  pulmonary  artery  and  two  of  its  branches  are 
shown  in  solid  black :  the  pulmonary  veins  are  shown  checked. 
Note  the  small  venous  twig  close  to  2'';  it  is  one  of  the  small'veins 
which  corresponds  to  J  in  Fig.  3251.  The  broken  lines  indicate 
smooth  muscle  in  longitudinal  section ;  it  is  also  seen  in  transverse 
section  about  the  openings  from  the  ductulus  alveolaris  into  the 
atria.  Two  other  atria  not  show'U  in  this  section  belong  to  the 
lobule.    (After  Miller.") 

by  means  of  a  circular  orifice.  More  than  one  air-sac  may 
terminate  at  one  of  these  openings.  The  group  of  air- 
sacs  which  communicate  with  a  given  ultimate  bronchial 
tube  form  a  "lobulette."  Some  of  the  air-sacs  bifiu'cate 
as  they  pass  toward  the  periphery  of  the  lobulette.  Al- 
veoli were  present  on  air-sacs  and  ultimate  bronchial 
tubes.  Smooth  muscle  was  present  in  the  bronchial 
tubes  but  wholly  absent  in  air-sacs  and  alveoli. 

The  ditigram  of  Schulze  resembles  that  of  AVaters,  but 
his  subdivision  of  the  air-passages  is  different.  Schulze  " 
introduced  the  term  "  Alveolargaug  "  for  those  air  passages 
which  are  covered  with  alveoli  and  lead  to  the  air-sacs 
(inf  undibula).     The  alveolar  pa.ssage  of  Schulze  is  not  the 


Fig.  3245.— Camera  Lucida  Tracing  of  a  Section  of  the  Lung  of  a 
Calf.  The  stippling  indicates  the  nuclei  of  the  epithelium  and  the 
position  of  smooth  muscle.  The  section  was  a  thick  "ue  and  the 
plane  was  such  that  two  ductuli  alveolares  (O^l).  conncrtcd  on  tbe 
one  hand  with  the  l)ronchioius  respiratorius  (.BE),  (»ii  the  i-ther  with 
the  atria  (.4),  were  cut  longitudinally:  jl.S..  sacculus  alveolaris. 
The  piUmonary  artery  is  shown  in  solid  black.    (Miller.) 

last  division  of  the  bronchus,  but  is  the  name  given  by 
liim  to  all  those  air-passages  which  have  alveoli  (Fig. 
3343).     The  alveolar  passtige  of  Schulze  is,  therefore,  not 
identical  with  that  of  Kolliker,  tor  it  includes  more  than  j 
one  division  of  the  bronchial  tree. 
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As  the  result  of  bis  iarestigations  .Miller'"  fouud  that 
the  last  branch  of  the  bronchus,  which  he  calls  the  "ter- 
minal bronchus,"  before  breaking  up  into  the  parenchyma 
of  the  lung  becomes  somewhat  dilated  at  its  distal  ex- 
tremity. C'ounected  with  this  expansion  of  the  terminal 
bronchus  (Fig.  3351)  there  are  from  three  to  sis  nearly 


Fig.  3246.— Camera  Lucida  Tracing  of  a  Section  of  the  Lung  of  a 
Child  Two  and  a  Half  Montlis  Old.  Lettering  as  in  Fig.  3345.  The 
heavy  Mack  lines  indicate  the  presence  of  smooth  muscle.  Pulmo- 
nary artery  in  solid  black.    (Miller.) 

spherical  cavities,  the  atria.  Each  ati-ium  communi- 
cates, on  the  one  hand,  by  means  of  a  nearly  circular 
opening,  with  the  terminal  bronchus;  on  the  other  hand, 
by  similar-shaped  openings,  with  a  varialile  number  of 
larger  and  more  iiTcgular-shaped  cavities  (air-sacs), 
which  have  small  projections  from  their  surface  (alveoli, 
air-cells). 

From  this  description  it  will  be  seen  that  the  air-sacs 
do  not  communicate  directly  with  the  terminal  bronchus, 


Fig.  3347.— Camera  Lucida  Tracing  of  a  Section  of  the  Lung  of  a  Man 
Far.y-three  Years  Old.  B.  Ductulus  alveolaris:  -1.  atrium;  S, 
£;cculus  alveolaris :  Z,  Z,  Z.  alveoli.  The  plane  of  this  section  cuts 
th;  ductulus  alveolaris  transverselv near  its  centre;  smooth  muscle 
is  not  present  except  in  its  walls.    (Miller.) 

as  ^  usually  described,  but  between  each  air-sac  and 
terminal  bronchus  there  is  interposed  a  cavity,  which  is 
constant  in  all  parts  of  the  lung,  viz.,  the  atiium  (Figs. 
3243-3247) 


Fig.  3248.— Reconstruction  in  Wax  of  an 
Atrium  (-4)  with  a  Single  Saeculus  .Alveo- 
laris (5)  Attached.  The  surface  v  shows' 
where  the  atrium  was  cut  off  from  its 
ductulus  alveolaris,  and  p  shows  where  a 
second  saccnlus  w^as  cut  off.  The  small 
projections  from  the  atrium  and  saeculus 
are  the  alveoli.  Five  sacculi  were  con- 
nected with  this  atrium.    (Miller.) 


The  presence  of  the  atrium  has  been  confirmed  by 
Justesen'"  in  the  Uuig  of  the  ox;  by  Councilman,"  ■n'ho 
found  it  to  be  "the  starting-point  of  most  of  the  focal 
pneumonias  of  children;"  and  later,  by  Miller,  whose  in- 
vestigations have  shown  its  presence  in  the  lung  of  the 
cat,  dog,  calf,  child, 
and  man  (Figs. 
3343-3247). 

The  atrium  must 
not  be  confused 
with  the  alveolar 
passage  of  Kolliker 
or  of  Schidze.  In 
each  instance  the 
alveolar  passage 
contains  smooth 
muscle,  while  it  is 
absent  from  the 
walls  of  the  atrium. 
The  a  t  r  i  u  m  1  s 
smaller  than  the  air- 
sacs  and,  like  the 
teimiual  bronchus 
and  the  air-sacs,  has 
numerous  air  cells 
projecting  from  its 
surface.  lu  struct- 
ure the  walls  of 
the  atrium  resemble 
that  of  the  air-sacs. 

The  structure  of 
the  terminal  bronchus  agrees  with  that  of  the  alveolar 
]iassage  of  Kolliker  and  the  distal  portion  of  that  of 
Schuize.  It  is  tube-like  and  has  a  large  number  of  air- 
cells  opening  into  it.  It  possesses  a  very  distinct  lawyer 
of  smooth  muscle  which  forms  a  ring  about  the  openings 
which  lead  into  the  atria,  in  the  same  manner  as  Kolliker 
desci'ibed  it  to  be  present  about  the  openings  of  his  iu- 
fundibula. 

The  epithelium  of  the  temrinal  bronchus  shows  a  tran- 
sition from  a  low  cubical  type,  in  its  proximal  portion, 
to  simple  squamous  epithelium  (respiratory  epithelium) 
in  its  distal  portion.  As  Kolliker  •''■'•"  pointed  out,  this 
transition  is  often  quite  iiTegular.  Ciliated  epithelium, 
goblet  cells,  and  glands  are  absent  in  the  terminal  bronchi. 

The  form  of  the  air-siics  is  difficult  to  comprehend 
from  the  study  of  single  sections  because  of  their  great 
irregularity  both  in  size  and  in  form.  In  the  ligui-es  of 
KoUiker.  Waters,  and  Schuize  the  air  sacs  (infundibula) 
are  shown  as  having  an  elongated  form.  Liischka  ■"  statea 
that  the  air-sacs  just  beneath  the  pleura  are  more  rounded' 
than  tho.se  situated  deeper  in  the  lung.  jNIiller  '"■ "  did  not 
find  this  to  be  true. 
Fig.  3348  shows  a  re- 
construction of  the  air- 
sac  and  ati'ium  shown 
iu  section  in  Fig.  3244 ; 
the  other  air-sacs  have 
been  cut  off  from  the 
atrium.  Fig.  3249 
shows  a  reconstruction 
of  an  air-sac  which 
presents  a  deep  incis- 
ion, a  feature  that  is 
quite  freipient,  as  Wa- 
ters"' pointed  out. 

It  is  very  difficult  to 
harmonize  the  descrip- 
tions of  the  various 
jjarts  of  the  lung  be- 
cause no  sharjj  bound- 
ary lines  have  been 
established.  The  (lif- 
erent schemes  of  the 
lung  and  the  nomenclature  are  also  confusing. 

Miller  ■'»■''  has  for  the  first  time  given  a  definite  basis 
for  comparison  bv  bringing  together  iu  the  following 
table  the  nomenckiture  used'by  the  principal  authors  and 


FIG.  3249.  — A  ItecoDstruction  in  Wax 
ShowinET  a  Single  Saeculus  Cut  Off 
from  its  Atrium.  The  cut  surface  is 
easily  made  out  iu  the  llgiire.  This 
sacciilus  has  a  deep  septimi  exlendiug 
a  considerable  distance  into  it.  nearly 
dividing  it  into  two  separate  parts. 
This  saeculus  presents  a  strong 
contrast  to  that  shown  in  Fig.  32-48. 
(Miller.) 
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that  of  the   "Noraeuclatur-Comraission  au   die  Anato- 
mische  Gcsellschaft "  (B.  N.  A.).'^ 


Miller. 

B.N.A. 

Schafer. 

Schulze. 

KOlliker. 

Bronchus 
III. 

Terminal 
bronchus. 

Bronchio  1  u  s 
r e  sp  i  r  a- 
torius. 

Ductulus    al- 
veolaris. 

Bronchial 
tube. 

Lobular  bron- 
chus. 

1 

1  Alveolar- 

1"    gang. 

1 

Alveolar- 
gang. 

Atrium 

Air-sac.   ... 

Air-cell  .... 

1 

(■ 

Alveolus  pul- 
monis. 

Air-sac ■] 

Air-cell 

Infundibulum 
Alveole 

Infundibu- 
lum. 
Alveole. 

Recognizing  that  tlie  B.  N.  A.  i.s  a  decidfd  advance  in 
anatomical  nomenclature  Jliller-"'"'  recomniends  tlie  dis- 
carding of  all  previoiLS  nomenclature,  the  retention  of  all 
names  given  under  the  heading  "Pulmo  "  (B.  N.  A.,  p.  .59) 
down  to  "Ductuli  alveolares,"  and  the  insertion,  then,  of 
"Atria" 
"Sacculi  alvcolai'es." 

The  nomenclature  would  thus  be  made  uniform  and  the 
ob.iectiouable  term  "infuudibidum  "  would  be  discarded. 

The  liner  division  of  the  lung  would  then  be: 


B.  N.  A. 
Bronchioli. 

Bronchioli  respiratoril. 
Ductuli  alveolares. 
Atria. 

Sacculi  alveolares. 
Alveoli  pulmonis. 


English. 


Terminal  bronchi. 
Atria. 
Air-sacs. 
Air-cells. 


The  work  of  Hansemann  '^  has  added  fresh  interest  to 
the  ciuestion  of  open  communications  between  the  air- 
sacs.  Kohn  ^^  called  attention  to  the  fact  that  in  pneu- 
monia tibrcs  of  librin  could  be  traced  from  one  alveolus 
into  another  through  small  openings  in  the  walls  of  the 
alveoli.  He  did  not  consider  these  openings  to  be  normal, 
but  the  result  of  the  patholijgical  process.  The  investiga- 
tions of  Ribbert.'''*  Herbig,'"'  Bezzola,'"  Aigner,''  von  Eb- 
ner,"  and  Miller-"  support  him  in  this  position.  On  the 
other  hand,  Hau.ser'*  and  Hansemann  •^' "  maintain  that 
these  openings  are  normal  structures. 

That  these  openings  exist  was  known  long  before  the 
announcement  of  Kohn.  In  the  lirst  edition  of  the 
H.i.NDB0OK  (Vol.  IX.,  p.  .573)  Miller  called  attention  to 
the  statement  of  Henle  in  tlie  same  words  used  in  the 
pre.sent  edition.  "He  (Henle)  describes  communications 
between  air-cells,  but  considers  theiu  anomalies.  He 
found  them  in  the  lungs  of  old  people  and  attributed 
them  to  the  results  of  utroph}'  and  absorption  of  the  lung 
tissue."  The  observation  of  Henle  is  correct.  It  is  in 
the  lungs  of  old  individuals  and  aninuils  that  these  so- 
called  "  poi-es  "  are  best  seen.  In  yoimg  individuals  and 
animals  the}'  are  not  common.  At  birth,  and  u,  itil  some 
unusual  strain  is  put  upon  the  lung,  no  pores  are  present. 

Tlie  method  used  by  Hansemann  -'  to  demonstrate  these 
pores  is  very  faulty,  as  Aigner  ^  has  pointed  out.  More- 
over, but  little  importance  should  be  placed  on  Hanse- 
mann's  illustrations,  because  they  merely  show  that  a 
solution  of  gelatin  containing  a  large  quantity  of  water 
will  easily  filter  through  the  walls  of  the  alveoli  under  a 
low  pressure. 

The  study  of  these  so-called  "pores"  leads  naturally 
to  the  consideration  of  the  structuie  of  the  walls  of  the 
air-sacs.  These  are  thin  and  contain  the  capillary  net- 
work of  blood-vessels,  elastic  fibres,  and  reticulum,"  cov- 
ered over  by  a  layer  of  epithelium. 

That  the  air-spaces  are  lined  with  a  lavcrof  epithelium 
every  histologist  now  acknowledges,  although  the  time 
is  not  so  very  distant  when  the  presence  of  an  epithelium 
was  strenuously  denied.  At  piesent  the  question  is  not 
in  regard  to  the  presence  or  absence  of  a  pulmonary  epi- 
thelium, but  as  to  what  are  the  shape,  size,  and  arrange- 
ment of  the  epithelium  :  what  is  its  relation  to  the  struct- 
ures it  covers;  is  it,  after  all,  a  continuous  e]iithelium? 
It  will  be  impossible  to  answer  these  questions  in  the 
present  article. 

Elenz '"  says  that  in  all  mammals  investigated  by  him 


the  epithelium  of  the  lung  consisted  of  small  cells  in  the 
form  of  "  cell  islands  and  large,  membrane-like  iri'cgular 
plates."  Kolliker-"-"  also  describes  the  epithelium  as 
consisting  "of  two  types— a  small,  nucleated,  flat,  polyg- 
onal, protoplasmic  cell  from  7  to  15/;  in  diameter,  wliich 
is  situated  in  the  mesh  of  the  capillaries,  and  large,  ir- 
regular-shaped, generally  nucleated,  quite  thin  plates 
from  23  to  45/i  in  diameter,  which  lie  over  the  blood- 
vessels, but  can  also  e.xtend  into  their  mesh." 

Elenz '"'  attached  much  importance  to  the  clusters  of 
small  cells  which  he  called  "islands,"  and  ho  described 
them  as  small,  round,  nucleated  cells  having  a  granular 
appearance ;  from  one  to  fourteen  cells  were  found  in 
each  island. 

This  holds  true  for  very  young  animals,  but  in  old 
animals  they  usually  occur  as  single  cells.  In  young 
kittens,  for  example,  from  six  to  twelve  cells  form  a 
group,  while  in  older  animals  the  number  is  less  (Fig. 
3350).  By  actual  count  of  a  large  number  of  equal  areas 
in  the  lung  of  kittens  and  that  of  old  cats  the  ratio  was 
found  to  be  five  to  three,  showing  a  lessening  of  nearly 
one-half  in  the  old  cats. 

In  kittens  the  grotips  of  small  cells  were  quite  uni- 
formly distributed  throughout  the  alveoli,  while  in  old 
cats  they  were  absent  from  the  bottom  of  the  alveoli,  be- 
ing found  for  the  most  part  along  the  edges  where  the 
alveoli  open  into  the  air-sacs. 

In  studying  the  epithelium  of  the  air-sacs  in  connection 
with  the  question  whether  "  pores  "  are  normal  structures, 
it  was  found  by  Jliller  that  in  young  kittens,  for  some 
length  of  time  after  birth,  no  openings  (pores)  could  be 
found ;  when  they  were  found  in  young  cats  the}'  gave 
every  appearance  of  having  been  caused  by  violence  to 
the  animal  or  by  over-distention  of  the  lung.  In  old  cats 
they  were  more  numerous,  and  were  probably  due  to  the 
concomitant  changes  of  old  age.  The  opinion  already 
expressed  is  reiterated  here,  namely :  "  pores  "  are  not  to 
be  considered  normal  structures. 

The  description  of  the  epithelium  given  above  is  very 
superficial,  and  is  by  no  means  to  be  taken  as  the  final  so- 
luticm  of  the  problem. 

Pt'i.MONARY  Artekt. — The  pulmonary  artery  in  its 
ramifications  within  the  lung  follows  the  "subdivisions  of 
the  bronchi.      At  first  the  artery  and   bronchus  have 


Fig.  3250. — Epithelium  from  nn  .\lveoliis  of  a  Young  Cat.  The  small 
granular  ci'lls  jiii-l  tlir  l;ir^'t'  pliiu-.s  aif  shown.  The  signiHcance  of 
the  scatten-ii  niu-k-i  in  the  1:u>:l-  iilates  has  not  been  detenulued  as 
yet.    (Miller.) 

nearly  the  same  diameter,  but  the  artery  diminishes  much 
more  rapidly  in  size  thau  the  bronchus,  so  that  by  the  time 
it  reaches  the  lobule  it  is  about  one-fourth  or  one-fifth 
the  size  of  the  terminal  bronchus.  It  is  usually  stated 
that  the  artery,  as  it  approaches  its  ultimate  ending,  di- 
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•vides  much  more  frequently  than  the  bronoluis.     This 
■n-ould  huld  true  for  the  old  conception  of  the  lung. 

II  has  alreadj-  been  pointed  out  how  the  terminal 
bronchus  gives  rise  to  the  atria,  the  atria  to  the  air-sacs, 
and  that  these  collectively  form  the   lobule.     When  the 


Fig.  32.51.— Schematic  Section  of  a  Lobule  ot  the  Lunpr  showinp  the 
Relation  of  the  Blood-vessels  to  the  Air  Spaces,  h.  v.,  Bronchiolus 
respiratorius ;  d.aL,  diictiilus  alveolaris  (the  letters  at.  are  in  the 
widened  distal  end);  a  second  ductulus  alveolaris  is  shown  cut  otf; 
0,  a,  ((,  atria ;  s.al.,  s.a/..  sacculi  alveolares :  a.p.,  a.p.,  alveoli 
pulmonis;  art.,  pulmonary  artery  with  its  branches  to  the  atria  and 
sacculi ;  r.  pulmonary  vein  witli  its  branches  from  the  pleura  w  t,  the 
ductulus  alveolaris  U'),  and  the  pkice  where  the  bronchiuUis  n-spira- 
lorius divides  into  the  two  dnctuli  alveolares  U).    (After  Jliller.*'*,  rf) 

artery  reaches  a  point  distal  to  the  terminal  bionchus  it 
breaks  up  into  as  many  branches  as  there  are  atria  (Fig. 
32.51).  Sometimes  we  find  a  special  branch  given  ofl'  from 
the  artery  just  before  it  enters  the  lobule  which  supplies 
the  more  dependent  of  the  air-sacs  (Fig.  32.52).  Each  of 
the  atrial  arteries,  after  giving  off  twigs  to  the  walls  of 
its  atrium,  breaks  up  into  small  branches  which  run  in  the 
sulci  between  the  air  cells,  arc  distributed  to  the  cen- 
tral* side  of  the  air  sac,  and  end  in  a  capillary  network 
from  which  most  of  the  pulmonary  veins  take  their 
origin  (Fig.  3251). 

It  is  quite  rare  to  find  the  pulmonary  artery  appealing 
on  the  periphery  of  a  lobule  or  on  the  surface  of  the 
pleura.  Anastomoses  between  branches  of  the  pulmo- 
nary artery  occur  very  exceptionally. 

C'APii.L.\RiES. — The  capillaries  into  which  the  pulmo- 
nar)'  artery  breaks  up  form  within  the  lung  a  very  close 
network,  the  mesh  of  which,  as  Schiilze''^  has  pointed 
out,  is  e.xceedingh'  small,  often  less  than  the  diameter  of 
the  capillaries  that  bound  it. 

From  this  caiiillary  netwoi'k  venous  radicles  are  formed 
which  are  situated  on  the  opposite  side  of  the  air-sac  from 
the  arterj-.  From  the  last  point  where  the  arterial  radicles 
can  be  recognized  to  the  first  point  where  the  venous 
radicles  can  be  distinguished  there  are  usually  from 
twenty  to  twenty-five  capillary  loops. 

This  network  of  capillaries  is  situated  within  the  walls 
of  the  air-sacs  and,  as  alreadj'  stated,  forms  a  part  of  tliem. 
As  Rainey  "  pointed  out,  only  a  single  network  is  found 
in  any  given  wall :  the  network  is,  therefore,  common  to 
two  or  moie  adjacent  air-sacs. 

Just  beneath  the  pleura  the  mesh  of  the  capillary  net- 
work is  much  wider  than  that  within  the  lung,  the  pro- 
portion being  nearly  four  to  one. 

Veins. — The  veins  are,  with  an  exception  to  be  noted 
later,  always  situated  on  the  periphery  of  the  lobule,  while 
the  arteries  are  within  the  lobule  (Figs.  3251  and  32-14). 

*  I  use  "central  "  to  designate  that  part  of  the  air-sac  which  is  near- 
est to  the  centre  ot  the  lobule. ""  peripheral "  for  that  which  is  most 
distal. 


The  pulmonary  veins  can  be  traced  to  three  separate 
sources. 

{(I)  The  capillary  network  into  which  the  pulmonary 
arteiy  breaks  up. 

(h)  The  capillarj"  network  of  the  pleura. 

(c)  The  capillary  network  in  the  walls  of  the  bronchi. 

(b)  is  in  fact  a  subdivision  of  (c),  'lut  it  is  convenient 
to  consider  it  separately,  owing  to  its  peculiar  situation. 

Veins  Ansinr/  frmii  the  Ciijnllary  Network  of  tlte  Pul- 
motvirji  Artery. — The  radicles  of  these  veins  arise  from 
the  caiiillary  network  just  described  and  are  situated  on 
the  peripheral  side  of  the  air-sacs.  The}'  do  not  run  be- 
tween the  air-cells,  as  the  arterial  radicles  do,  but  over 
the  air-cells.*  The  greater  part  of  the  puliuonarv  veins 
have  their  origin  from  this  network,  and  the  trunks  thus 
formed  are  found  on  the  periphery  of  the  lobule  (Figs. 
3244  and  3251). 

Veins  Arisimj  from  the  Cdpilhiry  Network  of  the  Pleura. 
— Exceptionally,  the  pulmonary  arteiy  reaches  the 
pleura ;  when  this  occurs  it  at  once  breaks  tip  into  capil- 
laries which  take  part  in  the  formation  of  the  network  to 
be  described ;  usually,  the  pulmonaiy  artery  breaks  tip 
into  capillaries  before  it  reaches  the  pleura.  These  capil- 
laries unite  to  forma  wide-meshed  network  on  the  pleural 
side  of  the  air-sacs  and  give  rise  to  venous  radicles.  As 
a  rule  two,  three,  sometimes  foui',  of  these  radicles  unite 
to  form  a  small  vein  just  beneath  the  pleura,  which  at 
once  passes  along  the  periphery  of  a  lobule  to  the  deeper 
part  of  the  lung,  receiving  on  its  way  small  veins  which 
come  from  the  air-sacs  (Fig.  3251,  1).  Anastomoses  be- 
tween the  capillaries  of  the  pleura  are  very  numerous; 
conseciuently  blood  brought  to  the  pleura  by  an}'  given 
artery  may  be  returned  by  several  different  veins. 

This  pleural  network  of  capillaries  has  been  described 
as  being  derived  from  the  bronchial  artery  by  Kiittner,-'° 
Zuckerkandl,'''  and  others.  A  careful  study  of  the  ques- 
tion, and  of  the  illustrations  of  actual  sections  given  by 
the  author  of  this  aiticle  in  a  previous  publication 
(Miller-"''')  will  convince  the  reader,  I  feel  certain,  of  the 
error  of  their  statement. 

Along  the  margins  of  the  lung  the  radicles  of  the  pul- 
monary veins  are  very  distinct  and  superficial,  and  are 
often    mistaken 
for    other     ves- 
sels. 

Veins  Arising 
from  the  Capil- 
lary yeticork  in 
the  Walls  of  the 
Bronchi.  —  The 
bronchial  artery 
forms  within  the 
walls  of  the 
bronchi  a  net- 
work of  blood- 
vessels, the 
mesh  of  which 
is  elongated  in 
the  long  axis  of 
the  bronchi. 
Wherever  a 
branch  is  given 
off,  be  it  from 
the  main  bron- 
chus or  from  any 
of  its  branches, 
some  of  these 
capillaries  unite 
on  opposite  sides 
of  the  bronchus 
to  form  small 
radicles,  and 
these  In  turn 
unite  to  form  a 

small   vein,  which   immediately  receives  other  radicles 
coming  from  the  adjoining  air-sacs.     Two  veins  are  thus 

»  See  Journal  of  Morphology,  vol.  vlll.,  pi.  vii..  Fig.  16. 


Fig.  32.52.— Scheme  of  the  Lobule  of  the  Lung 
Cut  at  Rlplit  Amrles  to  Fig.  3351.  The  artery 
is  shaded  ;  the  vein  ■■n  the  periphery  is  in  out- 
line. The  llrst  scheme  of  the  lung  construct- 
ed by  Miller.  It  shows  the  same  arrange- 
ment of  air  spaces  as  in  Fig.  32,51,  and  also  a 
small  branch  of  the  pulmonary  artery  that  is 
frequently  given  off  just  as  the  artery  enters 
the  lobule.    (After  Miller.") 
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formed,  one  on  either  side  of  tlie  Ijrniiclius,  wliicli,  run- 
ning lietweeu  tlie  lolmles,  soon  join  one  of  the  venous 
trunks  (Fig.  32ol,  3). 

By  the  giving  off  of  these  venous  radicles  at  each  place 
where  the  bronchus  divides,  the  bronchial  network  of 
capillaries  becomes  so  diminished  that  when  the  ductuli 
alveolares  (terminal  Ijronchi)  are  reached  it  is  reduced  to 
a  few  capillaries,  which  at  the  distal  end  of  each  ductulus 
take  part  in  the  formation  of  two  small  veins  in  the  same 
manner  as  those  just  described  at  the  branching  of  the 
bronchi.  The  two  small  veins  tluis  formed  are  the  only 
ones  found  within  the  lobule:  all  others  ai'c  on  the  per- 
iphery (if  the  lobule.  These  also  receive,  on  their  waj'  out, 
small  branches  from  the  adjoining  air-sacs  and  eventually 
join  one  of  the  veins  on  the  periphery  of  the  lobule  (Fig. 
32ol.  2).  The  bronchial  vessels  do  not  extend  beyond 
the  ductuli  alveolares. 

Zuckerkandl '^  has  described  blood-vessels  arising  from 
the  bronchi,  but  their  course  is  quite  different  from  the 
above-described  veins;  and  it  is  qinte  apparent  he  has 
mistaken  the  identity  of  some  of  the  vessels  which  lie  de- 
scribes. 

In  an  article  on  "  Lobar  Pneumonia  "  Smith '°  advances 
some  peculiar  views  in  regard  to  the  pulmonary  circula- 
tion. He  describes  two  sets  of  capillaries  as  being  present 
in  the- septa  between  the  air-sacs:  one,  the  "functional 
capillaries,"  derived  from  the  pulmonary  artery;  the 
otiicr,  the  "nutritive  vessels,"  derived  from  the  bronchial 
artery. 

That  a  very  grave  error  is  contained  in  the  above  state- 
ment eveiy  one  wlio  has  made  a  study  of  the  lung  will 
recognize.  It  is  dillicult  to  understand  how  the  error 
was  made.  xV  careful  consideration  of  the  preceding  de- 
scription of  the  blood-vessels  will  make  the  relation  which 
they  bear  to  the  air-sacs  and  to  each  other  clear,  and  show 
the  fallacy  of  his  statement. 

Lymph.^tics. — Olof  Rudbeck  first  described  the  lym- 
phatics of  the  lung  in  16.51-.54.  He  saw  them  on  the 
lung  of  a  dog  and  t  bought  that  the_v  opened  into  the  cavity 
of  ttie  heart.  Willis  •'  saw  the  superficial  lymphatics  of 
the  lung  of  a  calf  and  gave  a  very  good  illustration  of 
them. 

Jlascagni^*  and  Cruikshank"  described  two  sets  of 
Ij'mijhatics  as  being  present  in  the  lung — a  superficial 
and  a  deep  set,  which  connnuuicated  with  each  other. 
Both  confine  their  description  almost  wholly  to  the  super- 
ficial set.  saying  but  little  about  the  deep  .set. 

Wywodzoff"  studied  the  lymphatics  of  the  lung  of 
the  dog  and  the  horse.  He  described  the  lymphatics  as 
arising  from  fine  lymjih  capillaries  situated  in  the  walls 
of  the  air  spaces.  These  lymph  capillaries  ran  at  an 
angle  to  the  blood  capillaries.  He  also  described  lym])h 
spaces  in  the  walls  of  the  air-sacs  in  wliich  lympli  col- 
lected. The  larger  lymphatics  were  situated  in  the  walls 
of  the  blood-vessels  and  bronchi:  these  two  sets  of  deep 
lymphatics  communicated  with  each  other.  The  super- 
ficial l\-mphatics  foi-med  a  network  which  was  destitute 
of  valves:  onlj-  the  deep  set  possessed  valves.  The  two 
sets  of  lymphatics  were  connected  witli  each  other  by 
branches  which  followed  the  course  of  the  ])ulmonary 
vein  from  the  pleura  into  the  interior  of  the  lung,  where 
they  joined  other  lymphatics  coming  from  the  bronchi 
or  from  other  blood-vessels. 

Sikorsky'^  described  the  lym])hatics  of  tlie  bronchi  as 
originating  from  fine  vessels  situated  between  the  ciliated 
epithelial  cells  lining  the  bronci.i.  These  vessels  united 
to  form  a  network,  which  in  turn  gave  rise  to  the  main 
trunks  which  passed  out  of  the  lung  at  the  hilus.  In 
the  walls  of  the  air  s|iaces  a  network  of  fine  canals  and 
lacvma;  was  found,  which  gave  rise  to  a  sj'stein  of  lym- 
phatics which  ran  in  the  walls  of  the  blood-vessels.  In 
iiis  second  paper  '■*' "  he  made  no  reference  to  his  pre- 
vious statements  and  evidently  abandonexl  them.  The 
pleural  lymphatics  he  described  as  arising  from  the  sub- 
plcural  air  spaces,  and  eventually  formed  trunkc  which 
passed  to  the  hihis  of  the  lung. 

Sappey  '■'  does  not  favor  the  division  of  lymphatics  into 
superficial  and  deep  sets;  for,  he  says,  the  two  sets  are 


in  close  communication  everywhere.  Each  lobule  of  the 
lung  is  surrounded  by  lymph  vessels,  which  are  arranged 
in  such  a  manner  that  they  form  a  network  between 
adjacent  lobules  in  much  the  same  manner  as  the  blood 
cajiillarics  do  between  adjacent  air  sacs. 

Klein"''  divides  the  lymphatics  into  three  sets: 

(fi)  Lymphatics  of  the  alveoli. 

(J)  Lymphatics  of  the  bronchi. 

(f)  Lymphatics  of  the  pleura. 

Most  of  the  lymphatics  belonging  to  the  first  set  ac- 
company the  branches  of  the  pulmonary  artery  and  vein. 
They  arise  from  irregular  spaces  in  the  walls  of  the  air 
sacs  and  are  "provided  with  a  special  endothelial  wall." 

The  l3-mphatics  of  the  second  set  are  found  in  the  walls 
of  the  bronchi  and  communicate  with  the  larger  lymphatic 
trunks  about  the  blood-vessels. 

The  third  set  are  found  in  the  pleura  and  connect  with 
those  of  the  first  set  on  the  one  hand,  and  on  the  other 
with  the  pleural  cavit_v  by  means  of  stomata. 

von  Wittich  '■-  found  that  if  lie  allowed  a  solution  of 
sulphindigotate  of  soila  to  drop  slowly  into  the  trachea  of 
living  animals  and  killed  them  after  an  interval  of  two 
hours,  removing  the  lungs  in  the  stage  of  deep  expira- 
tion, a  network  of  blue  lines  with  here  and  there  lacunae 
similar  to  those  described  by  Sikorsky  "  could  be  seen. 
The  injection  of  a  solution  of  silver  nitrate,  on  the  other 
hand,  failed  to  demonstrate  stigmata  or  stomata  between 
the  epithelial  cells  lining  the  air  spaces,  although  the 
intercellular  substance  w'as  well  stained.  He  considered 
the  network  of  blue  lines  which  he  obtained  by  the  first 
method  to  be  a  coloration  of  the  intercellular  substance 
and  referred  the  results  obtained  by  Kiittner'"'''  to  the 
same  cause. 

Councilman  "  found  a  set  of  lymphatics  accompanying 
the  pulmonary  artery,  and  a  second  set  which  was  situ- 
ated in  the  connective-tissue  septa  and  joined  the  lym- 
phatics of  the  pleura.  Valves  were  found  which  opened 
toward  the  pleura.  He  failed  to  find  any  lympliatics 
about  the  veins.  He  considered  that  the  second  set  of 
lymphatics  "play  an  important  part  in  the  pathology  of 
the  lung,  for  it  is  undoubtedly  by  this  route  that  infec- 
tions in  the  centre  of  the  lung  extend  to  the  pleura." 

The  latest  investigations  of  the  lymphatics  are  those 
of  Miller. ■'»■'■■" 

He  classifies  them  as  follows : 

((()  Lymphatics  of  the  lironchi. 

(4)  Ljmphatics  of  the  arteries. 

(c)  Lymphatics  of  the  veins. 

('')  Lymphatics  of  the  pleura. 

LjimplKdics  of  the  Bronclii. — In  preparations  in  which 
the  lymphatics  have  been  successfully  injected  and  occa- 
sionally in  uninjected  specimens  a  number  of  large-sized 
lymphatics  can  be  seen  coming  from  the  hilus  of  each 
lung  between  the  bronchus  and  blood-vessels.  These 
lymphatics  pass  along  the  right  and  left  bronchus  to  form 
a  network  on  the  jiosteriorwall  of  the  trachea  and  eventu- 
all.v  become  connected  witli  a  number  of  lymph  nodes 
which  are  situated  about  the  bifurcation.  Valves  are 
present  in  these  vessels  in  large  number  and  open  toward 
the  lymph  nodes. 

AVitliiu  che  lung  the  bronchial  l_ymphatics  have  a  dif- 
ferent arrangement,  depending  on  the  presence  or  absence 
of  cartilaginous  rings.  Where  the  rings  are  present  there 
is  a  double  network  of  lymphatics  present  which  encloses 
the  cartilage.  That  part  of  the  ly  miihatic  network  which 
is  situated  just  beneath  the  epithelium  is  composed  of 
finer  vessels,  as  Tcichmann  "  jioiuted  out  manj'  years  ago. 

In  the  finer  rami  broncliiales  and  bronchioli  only  a 
single  plexus  of  lymphatics  is  present;  the  vessels  of 
this  plexus  vaiw  greatly  in  size  and  shape,  and  the  mesh 
of  the  network  which  they  form  is  elongated  in  the  long 
axis  of  the  bronchioli.  In  the  terminal  bronchi  the  lym- 
jihatics  have  been  reduced  to  three  small  vessels  which 
in  transverse  sections  of  the  terminal  bronchi  are  placed 
nearly  equidistant  from  one  another.  Of  these  three 
lymphatics  two  pass  to  the  small  veins  which  arise  at 
this  place,  while  the  third  passes  to  the  artery.  Distal 
to   the   terminal  bronchus   no   Ij'mphatics   are   present. 
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This  statemeut  of  Miller  has  been  confirmed  l)y  Teich- 
niauu.'"'" 

L.ymphatics  also  pass  from  the  bronchial  network  to 
the  veins  wliich  arise  from  the  place  where  the  bronchi 
divide  and  tu  the  pulmouaiy  artery.  We  have  then,  at 
the  place  where  bronchi  divide,  the  same  arrangement  as 
at  the  terminal  bronchus,  namely,  two  lymphatics  pass- 
ing to  the  veins  and  one  to  the  arter}'.  This  em])liasizes 
the  fact  that  in  order  to  comprehend  the  tlistributiou  of 
the  lymphatics  the  arrangement  of  the  blood-vessels  must 
be  fully  understood  (see  Fig.  3251). 

Fine  Ij-mphatics  have  been  described  by  Sikorsky  "■'  as 
being  found  between  the  epithelial  cells  lining  the  bronchi 
and  communicating  on  llie  one  hand  with  the  deeper 
lymphatics  of  the  bronchi  and  on  the  other  with  the 
lumen  of  the  bronchus.  Sikorsky"'"  in  his  later  paper 
evidently  abandoned  the  theory  of  open  communication 
between  the  lymphatics  and  the  bronchial  cavity.  A 
somewhat  similar  condition  has  been  described  by  Klein 
under  Ihe  name  of  "  iiseudn-stnmata."  Neither  of  these 
statements  was  confirmed  l)y  JNIiller.-"''' 

Wherever  lymphatics  unite  triangular  enlargements 
(lacunoc)  are  found.  These  lacunas  are  especially  well 
developed  at  the  forking  of  the  bronchi  and  seem  to  be 
associated  with  the  small  aggregations  of  lymphoid  tissue 
found  at  this  place  by  Arnold,''  Klein,-**  and  others. 

Pigment,  when  present,  is  found  along  the  lymphatics 
of  the  bronchi;  at  the  forking  of  the  In-uuchi  it  is  asso- 
ciated with  the  lacuna'  and  lymphoid  tissue  found  here, 
often  completel.y  obscuring  them  from  view. 

Valves  are  ]3reseut  in  the  Ij'mphatics  of  the  larger 
bronchi,  but  are  absent  in  those  of  the  liner  divisions  of 
the  bronchial  tree. 

LyiHpliaticK  of  the  Aiierus. — AVe  have  seen  in  the  pre- 
ceding account  that  the  network  of  lymphatics  in  the 
walls  of  the  bronchi  gradually  dimini.shes  until  in  each 
terminal  bronchus  there  remain  cmly  three  .small  vessels, 
one  of  which  joins  the  lymphatics  about  the  artery. 

Not  only  is  there  a  communication  between  the  bron- 
chial and  arterial  lymjihatics  at  the  terminal  bronchi,  but 
there  is  also  one  at  the  place  where  branching  of  a  bron- 
chus takes  place. 

The  larger  branches  of  the  pulmonary  artery  have  as  a 
rule  two  main  lymphatics  accompanying  them.  These  are 
situated  on  opposite  sides  of  the  artery,  and  are  so  placed 
that  one  of  them  lies  between  it  and  the  bronchus.  The 
two  main  lymphatics  are  connected  together  by  mnner- 
ous  loops,  and  in  this  waj  a  long-meshed  network  is 
formed  about  each  artery. 

As  the  artery  divides  the  lymphatics  also  divide,  bat 
the  size  of  the  lymphatics  does  not  diminish  so  rapidh- 
as  that  of  the  artery.  When  we  come  to  the  smaller 
arteries  only  a  single  lymphatic  is  found  accompanying 
them.  This  generally  runs  parallel  to  the  arterj',  between 
it  and  the  bronchus. 

Lymiiliiitics  tyf  the  Veins. — The  two  remaining  lym- 
phatics which  arise  from  the  terminal  bronchus  pass,  one 
on  either  side,  to  the  smaller  veins  which  arise  at  this 
place,  and  have  usuallj'  more  of  a  sjjiral  course  than 
those  about  the  artery.  Lymphatics  also  pass  from  the 
bronchial  network  to  the  veins  which  arise  at  the  place 
where  the  bronchi  divide.  We  have,  therefore,  at  the 
place  where  bronchi  divide,  the  same  relation  of  lym- 
l)hatics  to  blood-vessels  as  at  the  terminal  bronchi ;  that 
is,  there  are  three  Ij'inphatics,  one  of  which  passes  to  the 
artery,  the  other  two  to  the  veins. 

Finally,  there  are  lymiihatics  which  accompany  those 
pulmonary  veins  which  go  to  the  pleura;  these  join  the 
network  of  pleural  lymphatics.  There  is  always  a  well- 
markeil  lacuna  at  the  junction  of  this  vessel  with  the 
pleural  network,  and  if  pigment  is  present  anywhere  on 
the  surface  of  the  lung  it  is  found  about  this  lacuna. 

The  smaller  veins,  like  the  arteries,  have  but  a  single 
lymph  vessel  accompanying  them,  while  the  larger  ve- 
nous trunks  have  two,  and  often  three,  main  lymphatics. 
These  are  coimected  together  by  numerous  loops,  and 
there  is  thus  formed  a  network  with  a  long  mesh. 

Pigment  may  be  present  about  the  lymph  vessels  ac- 


FIG.  8253.— Lymphatics  of  the  Pleura. 
Note  the  irregularity  of  size  and  the 
nuuierous  constrictions  intiicatlna:  the 
positions  of  valves.    (After  Miller.'*,  d) 


companying  the  veins,  but  not  so  abundantly  as  about 
the  ai'terial  l_ymph  vessels. 

Wywodzoff."  Klein, ^*  and  other  authors  describe  the 
lymphatics  about  the  pulmonar\-  ai'tery  and  vein  as  hav- 
ing their  origin  in  fine  canals,  which  are  situated  in  the 
walls  of  the  air-sacs  of  the  hmg.  In  the  study  by  Miller, 
already  referred  to,  he  shows  that  the  appearances  on 
which  they  based  their  conclusions,  as  shown  in  their 
illustrations,  are  artifacts,  and  says  he  has  never  found 
in  the  walls  of  the  air-sacs  anything  which  he  could  call 
a  lymphatic  or  lymph  capillary. 

Lymphatics  of  the  Pleura. — The  h-mpbatics  of  the 
pleura  are  irregular  in  size  and  form  a  plexus  which  has 
no  definite  relation  to  the  lobule  of  the  lung  (Fig.  32.")3). 
JIany  of  these  lymphatics  are  of  quite  large  calibre,  as- 
Sappey"  has  pointed 
out.  Sometimes  these 
large  lyrajihatics  form 
an  incomplete  network 
in  the  mesh  of  which 
smaller  lymphatics  are 
situated,  thus  giving 
the  appearance  of  a 
double  network  of 
lymphatics. 

The  lymphatics  of 
the  pleura  have  nu- 
merous valves  (Fig. 
32.53),  though  AVywod- 
zoff"  says  valves  are 
present  only  in  the 
deep  lymphatics.  The 
fact  that  there  are  so 
free  anastomoses  be- 
tween the  pleural  lym- 
phatics allows  them  to  be  easily  tilled  with  the  injecting 
mass.  While  the  presence  of  valves  does  not  prevent  the 
injection  of  the  pleural  lymphatics,  they  do  pi'cvent  the 
injection  of  lymphatics  within  the  lung  from  the  pleura. 

Pappenheim '^  has  described  two  laj'ers  of  lymphatics- 
in  the  pleura  of  the  horse.  If  his  observation  is  correct, 
the  condition  is  quite  different  from  that  in  man.  Klein,'* 
as  already  observed,  describes  the  pleural  lymphatics  as 
communicating  with  the  pleural  cavities  by  means  of 
'■  true  stomata." 

Miller  ■"''■  denies  the  presence  of  stomata  in  the  pulmo- 
nary pleura,  and  von  Ebner"  confirms  his  observation. 

The  ordinary  method  of  attemptiug  to  inject  the  lym- 
phatics by  the  ver^y  unscientific  "  puncture  method  "  leads 
t  o  man^'  erroneous  observations.  Miller  •"■ ''  gives  a  method 
by  which  they  can  be  injected  by  inserting  a  specially 
devised  cannula  directly  into  one  of  the  large  lymph 
trunks.  The  reader  is  referred  to  the  original  paper  for 
the  details  of  the  procedure. 

Nerves. — At  the  present  time  our  knowledge  of  the 
nerve  distribut  ion  within  the  lung  is  very  deficient.  The 
main  trunks  which  supply  the  lung  come  from  the  pneu- 
mogastric  and  sympathetic;  these  unite  at  the  root  of 
the  lung  and  form  the  anterior  and  posterior  pulmonarj' 
plexuses.  The  posterior  plexus  is  the  larger  of  the  two. 
From  these  plexuses  branches  extend  into  the  lung  and 
are  disti'ibuted  along  the  bronchi  and  the  pulmonary'  and 
bronchial  blood-vessels.  Along  the  course  of  those 
branches  which  accompany  the  bronchi  Remak°''  found 
numerous  small  ganglia.  "  Since  the  investigations  of 
Hemak  the  only  imi^ortant  work  on  the  r^ervous  supply 
of  the  mammaiian  lung  has  been  done  by  Retzius  and 
Berkley.  Retzius"  found  in  the  lung  of  a  human  eni- 
bryo,  i.5  cm.  long,  which  had  been  stained  by  Golgi's 
method,  that  he  could  follow  the  nerves  as  fai'  as  the  last 
division  of  the  bronchus;  distal  to  that  point  he  does  not 
seem  to  have  found  any  nerves. 

Berkley  '  also  used  tlie  silver  method  in  his  study.  His 
results  may  be  summed  up  as  follows: 

The  main  nerve  supply  to  the  lung  tissue  is  derived 
from  the  nerves  which  accompany  the  bronchial  arteries. 
Nerve  fibres  are  frequently  seen  in  the  septa  between  the 
alveoli,  in  the  central  portion  of  the  lung  as  well  as  near 
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the  root  of  the  hmg.  A  direct  ending  of  the  nerves  in 
the  iniinediate  ueigliborhood  of  the  epithelium  lining  the 
air  sacs  was  not  found.  Tlie  mucous  membrane  and 
muscular  tissue  of  the  bronchi  are  innervated  from  the 
nerves  following  the  bronchial  artery,  and  also  from  the 
very  considerable  plexus  of  nerve  fibres  found  in  fibrous 
layers  about  the  bronchi.  In  tlic  muscle  the  nerves  end 
in  small,  rounded  bulbs  upon,  and  not  witliin,  the  muscle 
cells.  In  the  larger  bronchi  nerves  could  not  be  followed 
through  the  fibrous  layer  immediately  under  the  epithe- 
lium, but  in  the  smaller  bronchi  the  nerves  could  be  fol- 
lowed to  a  well-marked  interepithelial  arborization. 
The  nerve  supplj'  of  the  pulmonary  blood-vessels  is  not 
SO  lai'ge  as  that  to  the  bronchial. 

William  Snow  Miller. 
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LUNGS,  DISEASES  OF:  ABSCESS.— Suppurative 
processes  ill  tlic  luii!;s  are  more  eoniiiinii  tlitm  is  ordinarily 
supposed.  The  e.xiH'i'ienceil  clinician  always  keeps  this 
fact  in  mind  when  ilealiiig  with  acute  inllammatory  con- 
ditions, especially  during  convalescence. 

Etiology. — An  abscess  always  presupposes  the  pres- 
ence of  pus  organisms. 

1.  Abscess  occurs  secondarily  to  diseases  of  the  lungs 
proper,  such  as  lobar  and  lobular  pneumonia.  It  is  not 
a  common  termination  of  lobar  pneumonia;  Osier  found 
four  cases  in  one  hundred  autopsies.  On  the  other  hand, 
it  is  extremely  common  in  the  aspiration  and  deglutition 
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forms  of  lobular  pneumonia,  such  as  occur  following 
operations,  under  general  autestliesia.  upon  the  mouth, 
nose,  throat,  and  neck;  also  in  wounds  of  the  neck,  sup- 
purative processes  of  the  nose,  larynx,  and  even  ear 
(Volkniann).  Infective  particles  reach  the  bronchi,  lodge 
there,  and  set  up  an  inflammatory  process,  with  abscess 
formation.  Cancer  of  the  (esophagus  may  penetrate  a 
bronchus,  with  similar  results. 

Pulmonarv  tuberculosis  at  some  time  in  its  course  usu- 
ally becomes  a  mixed  infection,  with  the  development 
of  abscess  cavities,  and  symptoms  of  a  septic  process. 

2.  Metastatic  abscesses  develop  in  the  course  of  a 
pyemia,  the  infected  material  being  distributed  tlu'ough- 
out  the  lungs  by  emboli.  Similar  abscesses  are  usually 
present  in  the  various  organs  of  the  body,  such  as  the 
brain,  kidneys,  spleen,  etc, 

S.  Pulmonary  abscess  may  develop  as  a  result  of  tlie 
extension  of  the  suppurative  process  from  neighboring 
organs,  or  as  an  event  secondary  to  the  perforation  of  the 
lung  by  abscesses  from  without.  Empyemas  occasional- 
ly perforate  the  lung  tissue  and  find  a  vent  through  the 
bronchi.  Subdiaphragmatic  and  liver  abscesses,  associ- 
ated with  amoebic  dysentery  or  echinococcus  disease,  may 
perforate  the  diaphragm  and  lung.  The  bronchi  may 
simply  furnish  drainage  for  these  abscesses.  In  the 
passage  of  infective  material  there  may  or  may  not  be  an 
infection  of  the  lung  with  abscess  development. 

Patholooy. — Abscesses  occurring  in  the  later  stages 
of  lobar  pneumonia  are  not  large,  but  are  likely  to  fu.se. 
and  thus  involve  a  considerable  portion  of  one  lobe. 
Tuberculous  abscesses  are  situated  most  often  near  the 
summit,  while  other  varieties  are  near  the  base. 

Metastatic  abscesses  are  usually  very  numerous,  and, 
though  scattered  throughout  the  lungs,  are  frequentlj' 
situated  imderneath  the  pleura;  they  are  small,  about 
the  size  of  a  pea. 

Tlie  septic  emboli  may  be  associated  with  suppurative 
UMddle-ear  disease,  diphtheritic  endometritis  following 
childbirth,  abortion,  etc.,  or  even  with  operations  upon 
hemorrhoids. 

Di.\GXOSis. — A  consideration  of  the  liistory  of  previous 
diseases  throws  a  great  deal  of  light  upon  tlie  case.  The 
symptomatolog}-  is  also  important.  One  is  likely  to 
secure  a  historj'  of  a  septic  temperature  curve,  with  chills 
and  fever,  occurring  several  times  during  the  day.  The 
presence  of  leucocytosisand  the  character  of  the  expecto- 
ration maj'  be  of  great  assistance.  The  sputum  is  puru- 
lent, offensive,  and  at  times  contains  large  quantities  of 
elastic  tissue.  The  sudden  perforation  of  an  em]iyema 
or  a  suljdiaphragmatic  abscess  into  the  bronchi  may  simu- 
late an  abscess  of  the  lung. 

The  physical  signs  are  very  unreliable.  The  lungs, 
though  riddled  with  metastatic  aliscesses,  often  give  no 
definite  signs  of  the  condition.  There  may  be  diminished 
expansion,  impaired  resonance,  weak  breath  sounds,  tac- 
tile fremitus,  and  voice  sounds.  If  the  abscess  is  large 
and  parietal,  as  in  some  cases  of  tuberculosis,  one  might 
get  the  signs  of  a  cavity. 

Prognosis. — Recovery  occasionally  occurs  in  the  case 
of  an  abscess  which  has  developed  after  ]ineumonia. 
The  metastatic  abscesses  ure  of  course  almost  invariably 
fatal  Single  abscesses  which  discharge  and  are  well 
drained  may  heal,  with  recovery  of  the  patient. 

Tre.vt.ment. — Medical  treatment  is  useless.  If  possi- 
ble, such  cases  should  be  treated  surgically  with  incision 
and  drainage.  James  Rne  Arm-iU. 

LUNGS,  DISEASES  OF:  AFFECTIONS  OF  THE 
BRONCHIAL  GLANDS.  —  (Syn.  :  Fr.,  Adenopaihic 
Trdcheii-hioiii-hiqiKj  :  Ger. ,  Krunkheiten  cUr  Broiichial- 
driisen.) 

History.— It  is  to  M.  Xoel  Gueneau  de  ;Mussy  that  we 
are  specially  indebted  for  our  knowledge  of  the  diseases 
of  the  bronchial  glands.  ]M.  Barety  has  supplemented 
his  labors  in  a  monograph.  "L'Adenopathie  Tracheo- 
bronchique."  Tauchon  (Paris.  1867).  and  others  have 
described  some  of  the  changes  in  these  glands  which  ac- 
company phthisis  in  the  adult,  while  JDI.  Rillet  and  Bar- 


tliez,  in  their  work,  "  Traite  des  ]\Ialadies  des  Eufants" 
(Paris,  1861),  and  Dr.  West,  in  his  Lectures  on  Diseases 
of  Infancj'  and  Childhood,  have  given  full  descriptions  of 
the  same  changes  in  children  under  the  head  of  bronchial 
phthisis. 

Tumors  and  enlargements  are  more  especially  con- 
sidered in  connection  with  intrathoracic  tumors.  (See 
article  on  Jlediastintjin,  etc.) 

Classification.- — LTpon  a  pathological  basis,  diseases 
of  the  bronchial  glands  are  classified  under  the  conditions 
affecting  lymphatic  glands  generally.  They  are  subject 
to  the  following  changes: 

1.  Inflammations:  (a)  acute;  (i)  chronic;  (c)  specific. 

2.  Morbid  deposits  and  growths:  (a)  pigmentation;  (b) 
cancer;  (f)  tubercle;  (d)  S3'philitic  growths  (tertiary);  (e) 
albuminoid  disease. 

3.  Hypertrophy  and  atroph}'. 

Anatomy. — Since  the  greater  portion  of  the  symptoms 
arising  from  disease  in  the  bronchial  glands  are  due  to 
implication  of  adjacent  parts,  either  tlircjugh  inflamma- 
tion or  from  pressure,  exact  knowledge  of  the  anatomical 
relations  is  of  the  utmost  value  in  determining  the  sig- 
nificance of  an}'  given  symptom. 

The  largest  group  of  glands  lies  just  below  the  bifurca- 
tion of  the  trachea,  between  the  right  and  the  left  bron- 
chus. The}' are  in  relation,  laterally,  with  the  bronchi; 
anteriorly,  with  the  pericardium,  arch  of  the  aorta,  and 
pulmonary  artery ;  and  posteriorly  with  the  aorta,  vena 
azygos,  a'sophagus,  and  pulmonary  plexus  of  nerves. 
Smaller  ganglia  are  situated  vipon  the  anterior,  posterior, 
and  superior  surfaces  of  the  light  and  left  bronchi.  Those 
upon  the  right  are  the  larger,  and  are  in  relation  with  the 
arch  of  the  aorta,  the  brachiocephalic  and  subclavian 
arteries,  the  brachiocephalic  and  azygos  veins,  and  the 
pneumogastric  and  recurrent  laryngeal  nerves.  On  the 
left  they  are  in  relation  with  the  extremity  of  the  arch  of 
the  aorta,  the  origin  of  the  left  subclavian  and  couunon 
carotid  arteries,  the  subclavian  vein,  and  the  pneumo- 
gastric nerve  with  its  recurrent  branch. 

Afferent  vessels  reach  the  glands  from  the  lungs, 
pleurae,  neck,  etc.  The  blood  supply  is  through  the 
bronchial  arteries. 

Pathology  and  Morbid  Anatomy. — The  pathological 
processes  which  occur  in  the  bronchial  glands  are  in  no 
respect  different  from  those  which  take  place  in  other 
lympathic  glands.  The  resulting  anatomical  changes 
assume  special  importance  through  their  mechanical  ef- 
fects. 

In  many  instances,  when  the  glandular  disease  is  slight, 
the  anatomical  disturbances  cause  such  marked  symptoms 
as  to  obscure,  or  divert  attention  from,  the  more  serious 
associated  conditions. 

1.  Acute  inflammation  in  attended  by  cellular  infiltra- 
tion, with  increase  of  lymphoid  elements  and  retention 
of  lymph,  resulting  in  enlargement  of  the  glands  and 
softening  of  their  parenchyma.  When  this  process  is 
rapid,  or  if  due  to  specific  poisons,  suppurative  and 
necrotic  changes  may  follow.  More  commonly  resolu- 
tion takes  place,  and  the  glands  return  to  their  normal 
size. 

2.  Chronic  inflammation  is  characterized  by  similar  but 
more  gradual  cellular  and  lymphoid  changes.  In  con- 
nection with  these,  fibrous  growth  is  more  marked ;  the 
glands  become  greatly  enlarged,  in  some  cases  perma- 
nently, and  their  capsules  are  thickened  and  form  adhe- 
sions with  surrounding  tissues.  Resolution  is  seldom 
complete,  and  if  it  is  long  delayed  the  glands  become 
contracted  and  indurated. 

When  suppuration  results,  the  pus  may  find  its  way, 
by  an  ulcerative  process,  to  the  free  surface  of  a  bron- 
chus, into  the  oesophagus  or  pericardium,  or  into  the 
substance  of  the  lung  o^-  lumen  of  a  blood-vessel;  or  the 
contents  of  the  abscess  may  undergo  caseous,  calcareous, 
or  cystic  degeneration.  Even  in  the  acute  form  sup- 
puration rarely  takes  place  with  sufficient  rapidity  to 
allow  rupture  "directly  into  the  connective  tissue,  and  in 
the  chronic  forms  protective  inflammation  with  adhesions 
is  always  present. 
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3.  Tlie  Kpecific  iufldiiriii'itory  changes  present  no  pecul- 
iarities iu  pathological  processes. 

4.  Pifjmentation  (see  also  Liinffs,  Diseases  of:  Piieti- 
monokoiiiosix). — Carbonaceous  and  other  deposits  iu  the 
bronchial  glands  seldom  cause  moi'e  tlian  the  lightest 
grades  of  inflammatory  changes,  owiug  to  tlie  sUght  irri- 
tating nature  of  the  foreign  matter  aud  tlie  slowness  with 
■(vhicli  it  is  deposited.  The  glands  become  more  or  less 
enlarged  and  variously  lugmentcd.  In  extreme  cases 
they  are  entirely  black,  firm,  haid,  and  gritty  on  section, 
resembling  a  lump  of  coal.  The  glandular  tissue  is 
partially  atrophied  and  absorbed.  Wheu  suppurative 
changes  supervene,  the  discharge  from  the  resulting  ab- 
scessis  at  tirst  blacl^,  and,  tliough  gradually  becoming 
lighter,  is  not  cntireh'  free  from  pigment  until  the  entire 
gland  lias  been  removed  by  sujipuration. 

5.  Cancer. — Cancerous  developments  in  the  bronchial 
glands  follow  similar  disease  of  the  lungs,  pleura,  or 
mediastinum,  and  are  of  like  character.  Primary  cancer 
is  infrequent. 

6.  Tubercle. — Secondary  tuberculosis  occurs,  to  a 
greater  or  less  degree,  iu  all  cases  of  pulmonary  ])hthisis 
in  the  adult.  Iu  children,  on  the  contrary,  the  glandular 
changes  are  often  the  more  extensive  anil  important.  The 
process  is  commonly  one  of  general  infiltration,  evenly 
distributed  throughout  the  gland,  but  may  start  from 
several  centres  or  be  confined  to  one  extremity  of  the 
gland.  It  is  seldom  that  the  deposit  presents  the  form  of 
gray  miliary  tubercle.  In  connection  with  these  changes 
the  glands  enlarge,  and  at  first  are  softer  than  normal, 
bvit,  as  the  process  advances  and  implicates  the  entire 
gland,  they  become  firm  aud  resistant,  resembling  tuber- 
culous pulmonaiy  consolidation.  In  the  second  stage 
the  usual  softeuing  takes  place,  aud  tuberculous  glandular 
abscesses  are  formed  which  follow  tJie  course  of  other 
abscesses  described  above. 

7.  Syphilid. — Syphilitic  deposits  are  usually  tertiary. 
Gummy  deposits  may  lead  to  extensive  enlargement, 
with  subsequent  caseous  or  suppurative  degeneration. 

8.  Albuminoid  degeiuredion  is  exceedingly  rare.  "When 
present,  the  glands  are  usuall.v enlarged,  firm,  and  tense; 
occasionally  they  are  atrophied.  On  section  they  present 
the  usual  waxy,  glistening,  homogeneous  appearance, 
and  give  the  characteristic  reaction  with  iodine. 

Etiology. — The  lymphatic  diathesis,  inherited  ten- 
dencies, and  general  malnutrition  are  here,  as  elsewhere 
in  the  body,  predisposing  causes  of  glandular  disease. 
Some  statistics  have  seemed  to  show  a  slightly  greater 
predisposition  among  females,  and  an  iucreasing  liability 
to  such  disease  after  pubertj". 

West  and  others  consider  the  disease  to  be  very  fre- 
quent among  infants  and  young  children. 

Of  the  exciting  causes,  acute  infiammation  of  the  pul- 
monary tissue  or  pleura  is  the  most  frequent.  Thus,  a 
simple  bronchitis,  a  pneumonia,  a  pleurisy,  or  an  em- 
pyema, etc.,  may  each  be  followed  by  an  acute  or  chronic 
iuflammatiou  of  the  bronchial  glands,  resulting  in  resolu- 
tion, abscess,  or  caseous  degeneration. 

So  frequently  have  these  glands  been  found  enlarged 
in  cases  of  whooping  cough  thatNoPl  Gueueaude  Mus.s_v 
was  led  to  regard  the  sjiasiiiodic  element  in  the  cough 
as  due  to  pressure  upon  the  pneumogastrics  by  the  en- 
larged glands. 

Other  ob.servers  (Barlow,  Lancet,  1879,  vol.  ii..  p.  124), 
however,  have  reported  cases  in  which  the  pneumogas- 
trics were  not  only  pressed  upon,  but  even  involved  in 
the  inflammatory  [jrocesses  surrounding  the  gland,  with- 
out the  presence  of  any  cough.  Still  further,  many  cases 
of  whooping-cough,  in  which  tliesjiasmodic  element  was 
specially  marked,  exhiliited  no  chauge  in  the  bronchial 
glands  post  mortem.  Jlore  exact  observation  also  shows 
but  little  resemblance  in  the  cough  of  pertussis  to  that 
due  to  irritation  of  the  recurrent  laryngeal  nerve. 

Both  acute  and  chronic  inflammatory  changes  have 
been  ob.served  in  the  bronchial  glands  in  connection  with 
most  of  the  infectious  diseases,  more  especially  iu  typhoid 
fever,  measles,  scarlet  fever,  and  pya'Uiia.  In  these  con- 
ditions the  changes  are  jiart  of  a  generally  lymphatic  in- 


flammation, and  are  seldom  of  suftlcient  extent  to  attract 
attention  during  the  life  of  the  patient. 

Absorption  of  various  forms  of  dust  to  which  certain 
classes  of  workmen  are  exposed,  with  the  consequent 
filling  and  clogging  of  the  glandular  passages,  may  lead 
to  either  acute  or  chronic  inflammation,  ending  in  atrophy 
or  suppuration  aud  abscess.  Such  a  result  is  exceedingly 
rare,  however,  if  we  consider  the  number  of  cases  of 
pueumonokoniosis  iu  which  the  glands  become  partially 
or  completel_y  filled  with  extraneous  matter. 

As  alread}'  indicated  in  the  sections  on  classification 
and  pathology,  the  specific  causes  of  cancer,  tubercle, 
syphilis,  and  amyloid  degeneration  are  exciting  cau.ses 
of  di.sease  in  these  glands. 

Finally,  many  cases  of  enlargement,  induration,  or 
suppuration  witli  secondary  changes  will  be  found  in 
which  no  exciting  cause  is  apparent  beyond  the  lym- 
phatic diathesis.  Simple  inflammation  seldom  causes 
suppuration,  such  a  result  following  more  certainly  from 
septic  irritation,  as  in  pyaemia  or  tubercle. 

S'i'Mi'TOMS. — In  the  earlier  stages,  and,  indeed,  through- 
out the  entire  course  of  the  disease,  unless  the  glands  form 
decided  tumors,  the  symptoms  will  be  almost  entirely 
rational.  Since  they  are  due  solely  to  pressure,  and  as 
the  glands  involved  in  different  cases  will  not  be  the 
same,  nor  always  enlarge  iu  the  same  direction,  it  is 
evident  that  the  symptoms  will  vary  greatly  iu  their 
order  of  development  and  relative  importance  iu  different 
cases. 

1.  Cough  is  the  most  frequent  as  well  as  the  earliest 
symptom.  This  may  be  due  to  pressure  upon  either  a 
bronchial  tube  or  the  recurrent  laryngeal  nerve.  Iu  the 
former  case  it  will  resemble  the  cough  of  simple  bronchitis. 
When  due  to  pressure  on  the  nerve  it  will  be  more  harsh 
aud  laryngeal  in  character,  and  in  some  cases  will  have  a 
distinct  spasmodic  element.  Wlien  the  irritation  is  severe 
it  may  l)e  a  persistent  dry  hacking,  with  or  without  par- 
oxysmal exacerbations.  More  rarely  it  is  deep,  hollow, 
and  metallic,  or  resembles  tlie  cough  of  an  animal. 

2.  E-rpectoration  attending  the  bronchial  form  of  cough 
is  quite  constiint.  At  first  white  aud  frothy,  it  gradually 
becomes  muco-purulent  wheu  the  glandular  processes  are 
acute  and  rapidly  extending,  or  changes  to  a  tenacious, 
mucous  sputum  with  the  more  chronic  processes.  Siiould 
a  glandular  abscess  open  iuto  the  bronchial  tubes,  it  will 
be  evidenced  by  a  more  or  less  free  purulent  expectora- 
tion, mingled,  it  may  be,  with  cheesy  or  even  calcareous 
matter.  After  such  an  opening  has  occurred,  an  inter- 
mittent puruleut  discharge  will  contiuue  indefinitely,  or 
until  the  aliscess  has  healed.  When  cough  is  due  to  nerve 
compression.  ex]iectoratiou  is  slight  or  entirelj-  absent. 
No  apjireciable  modification  in  the  expectoration  will  be 
observed  when  the  glandidar  disease  is  .secondarj'  to  other 
pulmonar_y  lesions. 

3.  Ilcernoptysis  is  present  in  a  small  proportion  of  cases. 
When  due  to  intense  pulmonary  congestion,  resulting 
from  i>rolonged  paroxysms  of  coughing  or  obstruction 
to  the  pulmonary  veius,  it  is  usually  capillary  in  char- 
acter, and  appears  at  first  either  as  streaks  in  the  sjiuta 
or  in  moderate  amount  as  clear,  bright-red  blood,  fol- 
lowed later  b\'  darker  masses  and  small  clots.  When 
due  to  bronchial  ulceration  or  erosion  of  a  vessel  in  the 
wall  of  a  glandular  abscess,  it  is  more  profuse  iu  char- 
acter, appears  suddenly,  and  may  continue  for  several 
days,  or  even  result  in  death. 

4.  Ptiin  is  one  of  the  most  frequent  symptoms.  In 
character  it  does  not  differ  from  that  occurring  with 
other  forms  of  intrathoracic  tumors.  It  has  been  de- 
scribed as  dull  and  heavy,  as  a  tightness  or  compression, 
and  in  a  few  cases  has  been  spasmodic. 

It  is  usually  associated  w-itli  some  decided  tenderness 
on  pressure,  and  when  once  present  is  quite  persistent, 
even  when  varying  greatlj'  in  intensity. 

It  is  most  frequently  located  posteriorly  between  the 
spine  and  border  of  the  scapula,  opposite  the  bodies  of 
the  fourth,  fifth,  and.  iu  a  few  cases,  the  sixth  dorsal 
vertebnv.  Less  conunonly  it  is  felt  in  front,  near  the 
edge  of  the  sternum,  or  under  the  clavicle,  with  occa- 
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sionally  a  poiut  of  paiu  aud  tenderness  in  the  axillarj- 
region,  causing  it  to  simulate  intercostal  neuralgia. 

o.  Dymnaa  is  often  a  prominent  symptc^m.  One  fatal 
•case  is  reported  in  which  it  was  the  only  s.ymptom.  Its 
intensity  depends  less  upon  the  absolute  size  of  the  tumor 
than  upon  the  direction  and  nature  of  the  enlargement. 
A  comparativelj'  small  tumor  or  rapid  iutlanunatory  ex- 
udation may  compress  a  primaiy  bronchus  sufficiently  to 
cause  most  intense  dyspna'a. 

AVhen  due  to  compression  of  a  bronchial  tube,  or  of  the 
lung  substance,  the  dyspntta  is  persistent  and  unvarying. 
In  a  small  proportion  of  cases  it  appears  to  depend  upon 
implication  of  the  laryngeal  nerve  and  unilateral  paralysis 
of  the  larynx.  It  may  be  paroxysmal,  or  even  assume 
the  characteristics  of  spasmodic  asthma  with  decided 
nocturnal  paroxysms,  and  it  is  occasiimally  so  severe  as 
to  force  the  patient  to  assume  the  erect  position.  Quain 
gives  the  proportion  in  which  this  spasmodic  element  is 
well  marked  as  one  in  iiflcen. 

6.  Dyspluigia  is  a  quite  common  s_vmptom,  aud  is  due 
simply  to  compression.  It  is  present  in  about  flfteen 
per  cent,  of  cases.  It  comes  on  slowh',  is  persistent,  and 
varies  only  with  the  changes  in  the  size  of  the  glandular 
tumor.  It  is  tirst  noticed  aud  most  marked  as  regards 
solid  food,  but  iu  one  or  two  cases  it  was  almost  conlined 
to  liquids. 

7.  Chdnge  cf  roice  is  present  ouly  when  the  recurreut 
nerves  are  implicated.  There  may  be  loss  in  volume  and 
force  in  connection  with  the  dyspnoea  of  bronchial  ob- 
struction, but  distinct  changes  iu  character  are  probablj' 
always  of  nervous  origin. 

Hoarseness  is  the  earlier  and  may  be  the  only  change. 
It  occasionally  passes  into  complete  aphonia.  In  these 
cases  paralysis  of  one  or  both  vocal  cords  can«be  recog- 
nized by  tlie  laryngoscope. 

0.  yausea  and  cdmitiug  are  rare  symptoms,  due  to 
implication  of  the  pneumogastrics.  M,  de  Mussy  con- 
siders them  more  frequent  when  the  left  nerve  is  af- 
fected. 

9.  Venous  Compression. — Compression  of  the  ascending 
veins  seldom  causes  any  marked  symptoms.  Anorexia 
and  the  general  disturbances  of  digestion  have  only  an 
indirect  relation  to  venous  obstruction. 

Compression  of  the  veins  coming  from  the  head  is  more 
frequent,  causing  cyanosis,  congestion,  and  wdema  of 
the  face  and  neck,  and  rarely  of  the  upper  extremities. 
Epistaxis  results  from  the  same  cause. 

Physic.\l  Snixs. — Inspection  is  usually  negative.  It 
may  show:  1.  The  oedema,  pufliness,  etc.,  just  mentioned, 
of  "the  face.  2.  Slight  prominence  of  the  upper  .sternal 
and  iufraclavicular  regions.  This  is  exceedingly  infre- 
quent; it  was  noticed  in  none  of  sixty  cases  reported  by 
Quain.  3.  Slight  flattening  of  the  affected  side.  It  is 
the  more  frequent  change,  and  is  probably  induced  by 
bronchial  occlusion  and  partial  pulmonary  collapse.  4. 
Diminished  motion  of  the  affected  side.  It  may  be  pres- 
ent alone  or  in  connectiou  with  either  enhvrgement  or 
contraction.  5.  No  change  in  either  size  or  motion. 
Most  cases  will  be  of  this  nature. 

Pidpntion  will  show  decreased  vocal  fremitus  when 
bronchial  compression  has  resulted  in  occlusion  of  the 
tubes. 

Percussion. — Dulness  is  the  most  constant  physical 
sign,  and  will  indicate,  by  the  area  over  which  it  is  pres- 
ent, and  b}'  its  character,  both  the  size  of  the  glandular 
enlargement  and  its  nearness  to  the  surface.  It  is  usually 
best  marked  behuid,  l)etween  the  scapula  and  spine,  ex- 
tending in  extreme  cases  from  the  fourth  to  the  sixth,  or 
even  seventh,  dorsal  vertebra.  Less  frequently  it  may 
be  obtained  in  frout,  over  the  manubrium  sterni,  and 
below  the  sternal  end  of  tlie  clavicle. 

Rarely  pulmonary  collapse  causes  partial  dulness  over 
a  greater  or  less  area.  Abscess  cavities  communicating 
with  the  bronchial  tubes  are  seldom,  if  ever,  of  suflicient 
size  to  affect  the  percussion  note. 

A  conqjensatory  emphysema  may  possibly  give  a  vesic- 
ulo-tymjjanitic  tone  over  the  healthy  lung. 

Auscultation. — The  respiratory  sounds  will  be  variously 


modified  by  the  size  of  the  tiunor  and  its  relations  to  the 
pulmonary  tissue  and  bronchial  tubes. 

AVeakncss  or  entire  absence  of  vesicular  murmur  is  the 
more  frequent  change.  It  is  due  principally  to  bronchial 
obstruction,  but  in  some  cases  is  caused  by  direct  com- 
pression of  the  pulmonary  tissue.  In  the  former  case  the 
change  may  be  observed  over  a  considerable  area,  or  even 
an  entire  lung,  but  in  the  latter  it  will  be  more  localized. 

In  an  almost  equal  number  of  cases  the  resjiiratory 
sounds  are  loud  and  harsh,  or  even  distinctly  tubular. 
These  changes  are  found  only  (jver  tlie  seat  of  the  disease, 
and  depend  upon  compression  and  closure  of  the  alveoli 
and  smaller  tubes. 

A  venous  hum,  heard  best  at  the  root  of  the  neck,  and 
more  common  in  children,  is  usuall}'  present  when  there 
is  decided  compression  of  the  descending  venous  trunks. 

Bilateral  examination  of  the  chest  with  the  .cray  will 
often  reveal  a  thoracic  tumor  and  locate  it  on  or  "about 
the  bronchial  tubes. 

Dl\^gnosis. — It  is  evident  from  the  foregoing  descrip- 
tion that,  in  the  earlier  stages  at  least,  a  positive  diag- 
nosis is  impossible.  In  no  two  cases  will  the  symptoms 
or  their  order  of  development  be  alike. 

They  indicate  only  some  form  of  intrathoracic  growth, 
and  may  all  be  present  with  mediastinal  tumors  or 
thoracic  anetnism. 

Mediastinal  tumors  are  more  frequently  primaiy,  those 
of  the  bronchial  glands  secondary. 

Malignant  growths  are  more  common  in  the  mediasti- 
num, while  inflammatory  processes  and  tuberculous  de- 
posits more  frequently  affect  the  bronchial  glands. 

With  mediastinal  growths,  especiall}-  of  the  anterior 
mediastinum,  disturbances  of  circulation  usually  precede 
those  of  respiration,  the  contrary  being  the  rule  in  dis- 
ease of  the  bronchial  glands. 

Although  both  show  a  tendency  to  extend  inward, 
mediastinal  tumors  are  much  more  frequently  attended 
by  enlargemeut  and  bulging  of  the  chest  wall. 

Distinct  physical  signs  can  usually  be  obtained  earlier 
in  mediastinal  thau  in  glandular  disease. 

In  thoracic  aneurism,  also,  the  early  s.ymptoms  are 
those  connected  with  the  circulation,  while  respiratory 
disturbances,  both  subjective  and  physical,  are  developed 
late.  The  arterial  murmur,  aneurismal  bruit,  with  a 
thrill  and  heaving  impulse  on  palpation,  is  a  valuable 
point  of  differentiation.  In  aneurism  the  area  of  dul- 
ness increases  along  the  course  of  the  artery  or  rises  into 
the  neck,  while  in  bronchial-gland  enlargement  it  is  more 
fixed,  increases  less  laterally,  and  is  more  common  behind 
than  anteriorl}'.  Diminution  and  delay  of  the  radial 
])ulse  upou  one  side  and  cardiac  hypertrophy  are  occa- 
sional symptoms  of  thoracic  aneurism. 

Erosion  of  the  sternum,  so  frequent  with  aortic  aneu- 
rism, does  not  result  from  disease  of  the  bronchial  glands. 

Prognosis. — The  most  important  element  in  prognosis 
wdll  always  be  the  nature  of  the  pathological  process. 

Malignant  disease  here,  as  elsewhere,  terminates  fatally, 
and  tuberculosis  will  have  a  similar  ending.  Syphilitic 
groW'ths,  simple  enlargements  of 'scrofulous  origin,  aud 
subacute  inflammatory  processes  may  often  be  arrested 
and  a  practical  cure  eilected  when  the  nature  of  the  dis- 
ease can  be  recognized  early.  In  such  cases  the  extent 
of  the  growth,  the  rapidity  with  which  it  is  extending, 
and  its  relations  to  and  effects  upon  adjacent  ti'ssue  must 
form  the  basis  of  any  prognosis.  The  more  serious  com- 
plications are  those  arising  from  implication  of  the  laryn- 
geal nerves  aud  obstruction  of  the  vessels.  Glandular 
abscesses  which  open  into  bronchial  tubes  may  be  fol- 
lowed by  recovery,  but  are  more  frequently  fatal,  either 
iiuniediiitely  or  from  prolonged  suppvuution  and  e.x- 
haustion. 

Tke.vtmext. — The  cases  in  which  treatment  has  proved 
distinctly  effective  have  been  simple  clirouic  eularge- 
ineiits.  "The  iodides,  with  iron  aud  cod-liver  oil  inter- 
nally, and  counter-irritation  between  the  scapuke,  have 
beeu  the  most  successful  measures  employed.  The  iron 
aud  iodine  mav  be  given  separately  or  iu  combination. 
For  syphilitic  "cases,  in  which  large  doses  of  iodide  are 
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required,  the  former  method  is  to  be  preferred,  but  in 
scrofulous  disease  the  syrup  of  the  iodide  of  iron  may  be 
given  with  equally  good  results. 

Cod-liver  oil  is  always  a  valuable  remedy,  and  espc- 
ciall}-  .so  with  children  and  in  the  lymphatic  diathesis. 
Even  cases  of  tuberculosis  may  be  delayed  ami  greatly 
benefited  for  a  time  by  its  use,  and,  whatever  tlie  nature 
of  the  disease,  the  oil  may  be  employed  with  success  for 
its  general  nutritive  effect. 

The  persistent  use  of  small  (gr.  j^,  to  j\)  doses  of  the 
bichloride  of  mercury  has  occasionally  benefited  some 
cases  even  wlien  no  syphilitic  element  was  present,  and 
this  plan  may  be  tried  when  the  iodides  are  unavailing. 

Counter-irritation  over  the  seat  of  the  disease  is  always 
of  decided  value.  It  may  be  obtained  liy  the  use  of  any 
of  the  more  persistent  counter-irritants,  as  the  tincture 
of  iodine,  iodine  liniment,  blisters,  or  the  actual  cautery. 

The  special  symptoms  require  palliative  treatment. 

The  cough  is  seldom  relieved  by  expectorants,  and  is 
best  controlled  by  sedatives  and  antispasmodics.  Co- 
deine, heroine,  morphine,  and  chloroform  inhalations,  in 
the  spasmodic  form,  are  the  most  certain  in  their  effects, 
but  the  bromides,  belladonna,  Hoffman's  auod3ue,  or 
chlorodyne  are  of  value,  and  may  sulHce  in  some  in- 
stances. 

Pain  is  best  relieved  by  anodj'ne  lotions,  and  when 
severe  by  hypodermics  of  morphine.  For  local  applica- 
tions, laudanum,  belladonna,  chloroform,  or  camphorated 
liniments  may  be  employed. 

Dyspnrea  is  more  safely  relieved  by  chloroform  inhala- 
tions and  the  ethereal  preparations  than  by  opium  or 
other  narcotics. 

The  enforcement  of  general  hygienic  and  tonic  meas- 
ures will  greatly  increase  the  efficacy  of  any  form  of 
treatment.  Churlest  K.  Qiiinihy. 

LUNGS,  DISEASES  OF:  BRONCHIAL  PNEUMONIA. 

See  Piuiimoiiiii,  Jjioncliiiil. 

LUNGS,    DISEASES   OF:    CHRONIC    PNEUMONIA. 

See  Pneummiia,  Chronic. 

LUNGS,    DISEASES    OF:    EMPHYSEMA.     See  Em- 

physeiiiii  of  the  L'liins. 

LUNGS,  DISEASES  OF:    GANGRENE.— Gangrene  of 

the  lung  takes  place  whenever  the  nutrient  circulation  in 
a  given  area  is  interrupted.  It  does  not  follow  directly 
upon  obstruction  of  the  fuiietioiial  vessels,  although 
obliteration  of  a  considerable  branch  of  the  pulmonary 
artery  niay  affoid  a  nidus  for  putrefactive  germs,  and 
thus  entail  gangrene  as  a  secondary  result.  In  a  con- 
siderable proportion  of  cases  it  occurs  as  a  complication 
of  pneumonia,  the  intensity  of  the  infection  at  a  particu- 
lar point  being  such  as  to  compromise  the  vessels  that 
feed  the  tissues  of  the  lung.  If  pneumonia  were  an  "  in- 
flammation "  of  the  lung  substance,  inducing  such  a  dis- 
turbance of  nutrition  as  the  amount  of  exudation  implies, 
gangrene  would  be  the  issue  in  every  case. 

Etiology.— Gangrene  appears  as  the  initial  local  con- 
dition in  many  forms  of  infectious  disease.  It  may  occur 
in  the  course  of  any  debilitating  disease  or  during  con- 
valescence from  protracted  fever.  It  is  an  occasional 
event  in  nearly  all  of  the  exanthemata,  and  also  in  dia- 
betes mellitus.  It  is  observed  frecjuently  in  aspiration 
pneumonia,  putrefactive  material  having  been  implanted 
in  the  air  passages  (Osier*). 

The  putrid  contents  of  bronchiectatic  cavities  may  in- 
duce gangrene  in  neighboring  parts  of  the  lung.  "The 
breaking  down  of  cancerous  growths  communicating 
with  the  air  passages  may  produce  a  like  effect.  Some- 
times there  is  no  assignable  cause.  Embolism  of  a  bron- 
chial artery,  which  would  be  easily  overlooked,  might 
explain  .some  of  the  cases. 

Pathology. — Two  forms  of  pidmonary  gangrene  are 
described,  the  diffuse  and  the  circumscribed.  "  The  former 
may  take  in  a  large  area  of  lung.     It  is  more  common 


*  "  Praoiice  of  Medicine." 


in  the  lower  lobe,  and  in  the  outer  portions  of  the  lung 
rather  than  in  the  centre.  It  tends  to  form  an  irregular 
cavity  with  ragged  and  sloughy  contour.  The  putrid 
tissue  is  dark  green  in  color,  approaching  black,  and  it 
drips  with  a  greenish  and  exceedingly  ill-smelling  fluid. 
Surrounding  this  gangrenous  area  is  one  of  inten'se  cou- 
gestion,  and  the  lung  beyond  this  is  u?dematous.  The 
bronchial  membrane  throughout  the  entire  lobe  is  infected 
by  the  ichorous  fluid  passing  over  its  surface  and  is  in- 
tensely congested  and  covered  with  muco-purulent  ma- 
terial. 

The  destruction  of  tissue  is  likely  to  lay  open  vessels 
of  considerable  size,  and  sudden  and  profuse  hemorrhage 
may  occur.  The  pleura  may  be  perforated,  and,  its  cavity 
being  infected  with  germs  of  the  most  virulent  character, 
the  pleurisy  which  follows  is  rapidly  fatal. 

From  the  gangrenous  focus  extensive  embolic  processes 
may  occur,  resulting  in  secondary  abscesses  in  different 
localities. 

In  the  circumscribed  form  the  destruction  of  tissues  is 
not  so  widesi^read,  and  the  resulting  cavities  are  more 
sharply  defined.  This  form  is  most  likely  to  occur  in  the 
course  of  lobar  pneumonia,  when  the  bacteria  of  putre- 
faction will  usually  be  found  associated  with  the  pneu- 
mococcus.  It  is  this  association  probably  which  gives 
increased  virulence  to  the  infection  and  induces  stoppage 
of  a  branch  of  the  bronchial  artery. 

CouKSE  OF  THE  DisE.\sE. — The  accession  of  gangrene 
is  usually  announced  by  the  fetid  character  of  the  breath. 
The  odor  is  pungent  and  peculiarly  sickening,  and  per- 
vades the  room  and  sometimes  the  whole  house,  making 
it  almost  intolerable  for  the  attendants.  This  is  soon 
followed  by  a  greenish-black  putrid  expectoration  con- 
taining shredsof  lung  tissue  and  jiarticles  of  a  more  solid 
material.  The  lighter  portions  rise  to  the  surface,  form- 
ing a  greasy  layer  in  which  the  microscope  shows  abun- 
dant crystals  of  fatty  acids.  The  heavier  detritus,  includ- 
ing elastic  fibres  from  the  broken-down  tissues,  sinks  to 
the  bottom,  and  between  these  two  la.yers  is  a  waterv 
stratum  of  a  greenish  color.  The  quantity  of  expectora- 
tion is  large,  amounting  to  ten  or  even  twenty  ounces  in 
twenty-four  hours.  Tliere  may  be,  however,  small  foci 
of  gangrene  discovered  post  mortem  which  have  not 
communicated  with  a  bronchial  lube,  and  consequently 
have  not  been  accompanied  by  fetid  breath  (Osier). 

The  physical  signs  are  those  of  infiltrated  lung  tissue 
combined  with  those  of  a  cavity.  Cavernous  respiration 
may  be  modified  by  the  sliredily  character  of  the  walls. 
and  usually  lacks  the  distinct  (piality  met  with  in  tuber- 
culous excavations  with  rigid  boundaries.  Small  circum- 
scribed areas  may  present  no  definite  physical  signs  other 
than  those  of  bronchial  infection. 

Fever  of  a  moderate  degree  and  variable  in  its  course 
is  usually-  jiresent,  but  in  encapsulated  cases  there  may 
be  no  rise  of  temperature.  Tiie  absorption  of  infective 
material  ma}'  give  rise  to  typhoidal  symptoms. 

Irritation  of  the  stomach  and  intestines  is  apt  to  arise 
from  swallowing  putrid  matter  coughed  up  from  the 
lung.  Secondary  abscesses  may  occur,  especially  in  the 
brain. 

The  DIAGNOSIS  is  principally  from  fetid  "bronchitis." 
In  the  latter  the  fetor  is  not  so  extreme,  and  the  expec- 
toration does  not  contain  shreds  of  lung  tissue.  Tin- 
affection  is  also  not  so  acute  and  produces  less  constitu- 
tional disturbance.  The  secondary  infections  at  distant 
points  are  absent. 

In  some  cases  of  small  encapsulated  foci  the  diagnosis  is 
extremely  difficult  and  may  be  possible  onl)'  at  autopsy. 

Prognosis. — Gangrene  of  the  lung  when  extensive  is 
generally  fatal.  Death  may  be  the  result  of  sepsis  from 
absorption  of  gangrenous  material;  of  a  rupture  into 
the  pleura,  pericardium,  or  peritoneum ;  of  hemorrhage ; 
or  of  an  exhausting  infective  diarrhoea.  Occasionally 
even  a  large  cavity  heals  completely,  and  the  patient  re- 
covers.    According  to  Strlimpell,*  in  encapsulated  cases 

•"Text-hook  of  Medicine,"  3d  American  edition.  D.  Appleton  & 
Co.,  New  Yorli,  1901. 
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the  question  of  recovery  or  deatli  may  not  be  determined 
for  mouths  or  even  years.  Small  foci  may  be  discovered 
at  autopsy  which  liave  not  been  suspected  during  life. 

TnE.VT-\[EN"T. — As  to  treatment,  much  may  be  done  in 
the  wa}'  of  prophylaxis  in  cases  in  which  there  is  special 
danger  of  aspiration  pneumonia,  as,  for  example,  in  the 
insane  and  in  the  subjects  of  bulbar  parah'sis.  and  in  re- 
covering from  ana?sthesia.  Care  in  the  selection,  prepa- 
ration, and  administration  of  tlie  food  in  such  cases  will 
greatly  ]es.sen  the  liability  of  foreign  matter  being  drawn 
into  tlie  air  passages. 

When  the  disease  isactuall}'  present  everj'  effort  sliould 
be  made  to  keep  up  the  .strength  of  the  patient,  as  in  this 
lies  our  priucijial  hope.  Concentrated  liquid  food  and 
alcoholic  stinudants  will  be  reipiir(<l.  Quinine,  stryeh- 
niue,  and  carlionate  of  ammonia  will  be  usefvd.  Ami- 
septic  remedies  that  are  eliminated  tlu'ough  the  lungs 
promise  more  than  any  other  form  of  medication.  Among 
these  are  creo.sote,  creosotal.  turpentine,  carbolic  acid. 

Inlialationsof  various  anti-septics  are  usually  employed, 
but  it  is  ditticult  to  make  them  penetrate  into  the  affected 
portion  of  the  lung. 

Creosote,  eucalyptol,  menthol,  iodine,  bromine,  formal- 
dehyde have  been  rccominendeil,  but  they  exert  their 
effect  much  more  upon  tlie  healtliy  than  upon  the  dis- 
eased areas,  and  unless  greatly  diluted  will  cause  irritation 
which  maj'  be  hurtful  out  of  proportion  to  the  good  the 
inhalations  accomplisli.  Inhalations  of  pure  oxygen  are 
indicated  aside  from  any  effect  in  relieving  dyspncea.  as 
0X3'gen  locally  applied  has  been  proved  useful  in  im- 
proving the  nutrition  of  foul,  sloughing  surfaces.* 

Sheets  dampened  with  solutions  of  deodorizing  sub- 
stances, such  as  the  chlorides,  and  hung  about  the  room, 
will  relieve  in  a  measure  the  sickening  fetor  of  the  atmos- 
phere, and  contribute  to  the  comfort  of  the  attendants 
as  well  as  of  the  patient. 

There  may  be  room  for  possible  benefit  from  surgical 
interference,  particularly  in  protracted  cases. f 

Andreir  H.  Smith. 

LUNGS,  DISEASES    OF:    HYPER/EMIA.— There  are 

two  kinds  of  cougesticjn,  active  and  passive. 

1.  Active  Con;iestion  of  the  lungs  is  a  condition  con- 
cerning which  there  is  not  a  unanimity  of  opinion.  Osier 
and  other  American  and  English  authors  believe  that  it 
is  simply  part  and  i>arcel  of  some  other  inflammatory  dis- 
ease of  "the  lungs,  such  as  pneumonia,  bronchitis,  tuber- 
culosis, pleuris}',  etc. 

Acute  congestion  of  the  lungs  and  congestive  chills 
were  once  familiar  diagnoses.  We  now  know  that  they 
are  usually  the  initial  symptoms  of  some  acute  infectious 
process,  such  as  pneumonia.  A  case  in  point  has  recenti)' 
come  under  my  observation.  An  extremely  severe  chill 
followed  by  high  fever  was  called  a  congestive  chill.  In 
a  few  hours  distinct  signs  of  pneumonia  were  present, 
with  diplococci  in  the  sputum.  The  disease,  however, 
aborted  in  from  twenty-four  to  thirty -six  hours.  Such  a 
case  would  be  termed  acute  congestion  by  the  French 
writers,  who  give  this  condition  the  dignity  of  a  disease 
per  se  (maladie  de  Woillez).  The_y  describe  a  definite 
symptomatology,  such  as  initial  chill,  pain  in  the  side, 
cough,  dypsno'a,  and  slight  elevation  of  temperattire, 
lOr-103'  F.  The  phy.sical  signs  are  indefinite,  such  as 
impaired  resonance,  weak  vesicular  or  blowing  breathing, 
with  crackling  rales.  These  .signs,  however,  can  all  be 
associated  with  just  such  anomalous  cases  of  pneumonia 
as  above  mentioned.  In  many  epidemics  these  larval 
cases  are  common. 

It  is  stated  by  some  authors  that  a  rapidly  fatal  con- 
gestion may  follow  extreme  exertion,  or  exposure  to  ex- 
cessive heat  or  cold.  Leuf  reports  cases  in  which,  in 
association  with  drunkenness,  exposure,  and  cold,  death 
occurred  suddenly,  or  within  twentv-four  hours;  post 
mortem  an  extreme  congestion  was  the  only  pathological 
condition  found. 


*  Demarquay :  "  Pneumatologie  Medicate." 

+  Am.  Joum.  of  ilie  Medical  Sciences,  March,  1902,  p.  375. 


2.  Pdnsii-e  Hype nem ill  or  Coiifjestion. — There  are  two 
forms:  (o)  Mechanical;  (h)  h\'postatic. 

Meeliiinical. — Etiology.  In  the  passive  form  there  Is 
an  excess  of  venous  blood  in  the  lungs  due  to  obstruc- 
tion to  the  flow  of  blood  into  the  heart.  Mechanically, 
this  results  from  the  presence  of  chronic  valvular  lesions 
of  the  heart  in  which  incompensation  has  taken  place. 
Lesions  on  both  sides  may  produce  this  result.  It  will 
ahso  occur  in  myocardial  degeneration  with  incompen- 
sation and  the  development  of  relative  insufficiencies. 
Emphysema  may  also  be  responsible  for  this  condition. 
Brown  induration  of  the  lungs  is  a  sequel.  Osier  de- 
scribes such  a  lung  as  voluminous,  russet-brown  in  color, 
cutting  and  tearing  with  great  resistance.  On  section,  it 
shows  at  tirst  a  brownish-red  tinge,  and  then  the  cut  sur- 
face, exposed  to  the  air,  becomes  rajiidly  of  a  vivid  red 
color  from  oxidation  of  the  abundant  haemoglobin.  His- 
tologically, it  is  characterized  by  (n)  great  distention  of 
the  alveolar  capillaries;  (h)  increase  of  the  connective- 
ti.ssue  elements  of  the  lungs;  (c)  the  presence,  in  the- 
alveolar  walls,  of  many  cells  containing  altered  blood 
pigment;  and  (tl)  the  presence,  in  the  alveoli,  of  numer- 
ous epithelial  cells  containing  blood  pigment  in  all  stages 
of  alteration,  which  are  also  found  in  great  numbers  in 
the  simtiun. 

The  presence  of  tumors  may  cause  a  local  congestion. 

The  symptoms  of  this  passive  form  develop  with  in- 
compensiition  and  are  dyspna'a,  cough,  expectoration, 
etc. 

(i)  Hypostatic  Congestion. — In  conditions  of  great  weak- 
ness of  the  heart,  such  as  follow  the  various  acute  fevers, 
anaemias,  cacliexias,  Bright's  disea.se.  prolonged  coma, 
etc.,  there  is  a  transudation  of  serum  from  the  blood- 
vessels into  the  dependent  tissues  of  the  Ijody.  This  is 
of  course  favored  by  gravity,  but  is  not  essentially  de- 
pendent \ipon  it,  since  a  heahliy  man  may  be  in  bed  for 
weeks  without  its  development.  If  the  thorax  of  such  a 
patient  be  examined  there  will  be  found,  posteriorly  and 
in  the  axilUie,  impaired  resonance,  feeble  breath  sounds, 
and  numerous  crackling  rales.  The  tactile  fremitus  is 
perhaps  somewhat  diminished.  Wlu'U  the  transudation 
is  extensive  and  of  long  duration  the  didne.ss  ma \' be- 
come maiked,  with  weak  blowing  breathing;  it  is  now 
termed  hypostatic  pneumonia.  Tins  condition  is  usually 
a  part  of  a  more  general  transudation  of  serum.  It  must 
be  distinguished  from  atelectasis,  since  in  all  inactive- 
individuals  fine  crackling  rales  are  frequentlj'  heard  at 
the  lower  borders  of  the  lungs.  Hydrothorax  and  pneu- 
monia must  also  be  excluded.  There  are  no  special 
S3'mptoms  of  this  condition  and  it  is  often  discovered 
only  by  careful  examination. 

Osier  refers  to  the  forms  of  passive  congestion  which- 
occur  in  injury  to  and  disea.ses  of  the  brain.  In  pro- 
longed coma  there  nia}'  be  an  association  of  patches  of 
con.solidation  along  with  the  congestion,  due  to  the  aspira- 
tion of  particles  of  food. 

Pathology.  The  posterior  portion  of  the  lung  is  dark 
in  color  and  engorged  with  blood  and  serum;  part  of  it 
may  even  sink  in  -n-ater,  when  it  is  termed  splenization, 
or  hypostatic  pneumonia. 

Treatment.  This  consists  in  the  treatment  of  the 
primary  disease;  with  its  improvement  the  signs  and 
symptoms  of  the  congestion  disappear.  If  the  symp- 
toms are  severe  and  are  secondary  to  incompensated  val- 
vular affections,  venesection,  with  the  removal  of  from 
twenty  to  thirty  ounces  of  blood,  may  reduce  the  conges- 
tion and  relieve  tlie  right  heart.         •fiiines  Jiiie  Anieill. 

LUNGS,  DISEASES  OF:    INFARCTION.— Infarction 

(in,  and  fiircire,  to  stuff)  of  the  lungconsists  in  a  "  hemor- 
rhagic engorgement  "  of  a  circiiin.scribed  area  of  pulmo- 
nary tissue.  Although  first  classically  described  by 
Latnnec  in  1810.  it  appears  that  the  condition  was  char- 
acterized by  him  as  that  of  an  apoplectic  area,  being 
compared  to  cerebral  apoplexy.  LaBnuec  dwelt  upon 
the  venous  thrombosis  in  such  cases,  apparently  disre- 
garding completely  the  arterial  occlusion  upon  which: 
now  so  much  stress  is  laid. 
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Pathology  and  Pathogenesis. — ^Pulmonaiy  infarcts 
are  found  usually  in  the  lower  lobe  of  the  right  lung 
when  no  previous  disease,  such  as  pleurisy,  previous  in- 
farction, etc.,  has  weakened  the  strength  of  the  stream  in 
the  right  pulmonary  artery.  The  gross  appearances  of 
pulmonary  infarcts  are  generally  characteristic.  While 
they  varj-  somewhat  in  shape  and  position,  yet  it  may  be 
said  that  they  are  chieflj'  wedge-shaped  and  peripherally 
situated.  The  apex  of  the  wedge  is  embedded  in  prac- 
tically normal  pulmonary  tissue,  while  the  Ijase  is  at  the 
pleural  surface  of  the  lung,  presenting  an  area  of  dark 
red  or  purplish  color,  somewhat  elevated  above  the  sur- 
rounding parts.  Some  infarcts  are  conical  and  many  of 
these  are  found  dee|i  in  the  lung  sulistauce. 

When  recently  formed,  infarc-ts  are  hard  and  swollen 
and  sharply  detiued,  anil  on  section  the  surface  is  smooth 
or  slightly  granular  and  of  a  deep,  dark  red  or  purple 
color,  with  an  appearance  often  of  a  dense  blood  clot.  It 
is  rare  to  find  but  a  single  infarction  of  the  lung.  They 
are  usually  multiple.  In  size  thej'  vary  within  wide 
limits,  although  it  may  be  said  that  they  are  generally 
from  one  to  four  cubic  inches  in  measurement;  the3'have, 
however,  been  described  as  occupj-ing  the  greater  part 
or  the  whole  of  one  lobe. 

"When  examined  microscopically  the  tissues  within  the 
area  of  infarction  are  found  filled  or  stuffed  with  blood, 
the  capillaries  engorged,  and  the  air  cells  distended  with 
red  coi'i)uscles;  some  of  the  vessels,  however,  may  be 
(piite  empty.  The  bronchi  are  often  seen  more  or  less 
filled  with  a  flaky  substance  iu  which  blood  and  epithelial 
cells  in  various  stages  of  disintegration  may  be  found. 
"When  subjected  to  a  staining  process,  the  signs  of  necrosis 
are  observed  iu  the  failure  of  cells  and  nuclei  to  stain 
normally.  This  is  often  first  seen  about  the  centre  of  the 
infarct.  In  the  older  infarcts  the  hyaline  thrombi  of  vojj 
Recklinghausen,  by  whom  they  were  regarded  as  causa- 
tive factors,  are  seen  in  greater  or  less  numbers,  while 
fibrin  is  present  in  abundance.  The  vessels  of  the  pleura 
are  also  greatly  congested  iu  many  specimens,  and  iu  the 
pleura  itself  signs  of  thickening  with  inflammatorj-  exu- 
date are  common. 

After  Laennec.  Cruveilhier  explained  infarction  in  the 
lung  by  attributing  it  to  a  primary  inflammation  of  the 
vessels,  chieflj'  the  venous  capillaries,  and  accounted  for 
all  clots  or  coagula  within  the  vessels  upon  this  ground. 
It  remained  for  Virchow,  several  years  later,  to  refer 
these  changes,  included  under  the  term  "infarction,"  to 
ilisturbances  of  circulation  induced  by  embolism  or  throm- 
bosis. At  the  same  time  it  appears  that  Vircbow  left  the 
question  of  the  relationship  between  embolus  and  infarc- 
tion an  open  one,  although  it  would  appear  from  certain 
comparisons  made  that,  in  the  great  majority  of  cases  at 
least,  he  regarded  this  relationship  as  one  of  cause  and 
effect. 

From  the  time  when  these  views  were  set  forth  (t.c, 
about  185(5)  until  even  the  present,  hemorrhagic  pulmo- 
nary infarction,  so  far  as  its  relation  to  embolism  and 
thrombosis  is  concerned,  has  been  under  discussion  and 
man}-  views  have  been  advanced. 

The  following  are  the  most  important  of  these:  Cohn- 
heim,  alone  and  with  Litten,  came  to  the  conclusion,  on 
experimental  grounds,  that  the  pulmonary  artery  be- 
longed to  that  group  of  arteries  in  different  organs  known 
as  end  nrtcrie»,  and  that  occlusion  of  such  arteries  was 
especially  favorable  to  the  formation  of  infarcts  of  the 
hemorrhagic  variety.  The  vessel  wall,  thus  robbed  of  its 
nourishment,  permitted  the  blood  which  came  as  a  ve- 
nous reflux  to  ])ass  through  it  and  out  into  the  tissues. 
Hence  venous  reflu.v  and  occlusion  of  an  end  artery  con- 
stituted the  main  points  iu  this  view. 

In  an  article  published  in  1891,  P.  Grawitz  maintained 
that  in  order  to  induce  or  to  have  induced  In  the  lung  the 
condition  of  infarction,  an  abnormal  condition  of  the  pul- 
monary tissue  must  be  present,  such  as  the  brown  indura- 
tion of  heart  failure,  inflammation  of  the  lungs,  chronic 
bronchitis,  etc.  Grawitz  found  the  blood-vessels  which 
he  regarded  as  the  source  of  the  hemoiThage.  in  the  newly 
organized  and  vascularized  tissue  incident  to   chronic 


bronchitis,  that  is,  in  peribronchial,  subplcural.  and  inter- 
lobular fibrous  tissue.  Given,  then,  such  a  state  of  lung 
tissue  with  a  disease  of  the  heart,  such  as  mitral  regm-gi- 
tatiou  or  stenosi.s,  and  all  the  conditions  were  fulfilled  for 
a  hemorrhagic  infarct.  And  should  such  an  infarct  be 
found  with  an  embolus  iu  the  artery  leading  thereto,  he 
would  Siiy,  "an  infarct  in  spite  of  the  embolus."' 

G.sell,  in  his  work  published  iu  189o,  maintains  that 
typical  hemorrhagic  infarcts  may  result  from  emboli  in 
some  branch  of  the  puhnonary  artery,  but  that  they  are 
much  more  likely  to  occvu',  and  to  occur  in  greater  num- 
bers, when  there  is  an  abnormal  condition  in  the  pulmo- 
nar\'  tissue,  as  hypertcmia,  atelectasis,  etc. 

Some  of  the  above-mentioned  observers,  together  with 
several  others,  attempted  a  solution  of  this  question  from 
the  experimental  side  with  various  and  hence  confusing 
results,  Fujinami,  in  1898,  published  the  results  of  his 
researches,  which  included  experiments  upon  eighteen 
dogs  and  five  cats.  In  addition  to  these  he  carefully  ex- 
amined thirteen  cases  of  infarct  of  the  lungs  found  in  the 
human  subject.  This  verj'  careful  study  resulted  iu 
establishing  beyond  doubt  that  a  pulmonary  infarct  is  a 
consequence  of  circulalory  disturbances  in  the  capillaries 
in  certain  areas.  This  occurs  in  many  instances  as  a 
result  of  emboli  occluding  branches  of  the  pulmonary 
artery,  even  in  a  healthy  lung.  There  are  certain  condi- 
tions, however,  which  aid  iu  bringing  about  these  circu- 
latory disturbances. 

It  has  been  seen  from  the  above  cursory  review  of  this 
part  of  the  subject  that  uuich  interest  has  centred  aliout 
embolism  as  a  causative  factor;  and  that  both  experi- 
mentally and  clinically  embolism  is  established  as  a  cause 
of  pulmonary  infarction.  The  evidence  is  not  so  clear, 
however,  when  one  turns  fur  proof  of  those  other  causes 
.  of  infarction,  viz.,  thrombosis  of  the  pulmonary  artery 
and  the  occlusion  of  a  terminal  bronchus,  bringing  about 
atelectasis. 

It  must  be  admitted  that  thrombosis  of  the  pulmonary 
artery  may  occur  ajiart  from  embolic  processes:  but,  ac- 
cording to  the  present  consensus  of  opinion,  this  is  nofa 
common  finding.  Thrombosis  of  this  vessel,  when  found 
under  such  conditions,  may  be  said  to  fall  under  one  of 
the  following  classes: 

1,  Hemorrhage  between  the  adventitia  and  the  media, 
occurring  as  a  result  of  pulmonary  disease  to  which  the 
arterial  change  is  secondary  ;  or  a  primary  hemorrhage  in 
this  vessel,  resulting  in  an  occlusion  of  its"  lumen  through 
pressure  upon  the  media, 

2,  Endarteritis,  or  fatty  degeneration  of  the  artei-y, 
:3.  Chronic  lymphadenitis  involvmg  the  vessel  walls. 
Atelectasis  acts  but  rarely  as  a  cause  of  infarction, 

"When  it  does  so  it  is  doubtless  through  the  absorption  of 
air  and  the  resulting  alterations  iu  blood  pressure  in  the 
affected  part,  whereby  some  blood  is  extravasated  into 
the  tissues.  There  is  reason  to  question  this  mode  of 
production,  or,  even  accepting  this  as  a  cause  of  hemor- 
rhage, to  disregard  such  hemorrhages  as  those  of  infarc- 
tion. 

Before  leaving  this  part  of  the  subject,  we  must  con- 
sider the  source  of  the  blood  in  pulmonary  infarction,  as 
well  as  the  mode  by  which  it  gets  into  the  tissues.  "We 
have  already  referred  to  the  view  expressed  by  Grawitz, 
who  maintains  that  the  newly  vascularized  tissue  formed 
as  a  result  of  pulmonary  disease  gives  rise  to  the  hemor- 
I'hage.  The  vessels  in  this  tissue  rupture  under  increased 
pressure. 

Hamilton,  of  Aberdeen,  scornfully  dealing  with  the 
embolic  theory  of  infarction,  states  that  the  blood  gushes 
out  of  the  overdistended  pulmonary'  capillaries  in  heart 
disease  and  takes  the  characteristic  wedge  shape  because 
it  is  effused  into  a  certain  space  con-esponding,  not  to 
the  distribution  of  a  terminal  artery  at  all,  but  to  a  group 
of  alveoli  about  a  terminal  bronchus. 

Earlier  writers  upon  this  subject  woidd  account  for 
the  hemorrhagic  character  of  the  infarct  hy  a  reflux  of 
blood  in  the  veins  of  the  affected  part ;  but,  in  more  re- 
cent times,  this  view  has  been  set  aside  by  careful  experi- 
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take  iilace  tlirougU  the  veius.  The  capilliU'ies,  along 
Willi  auy  arterial  auastomoses,  supplj-  tlie  blood  aud  tlie 
i-ed  cells  pass  out  by  diapedesis-  which,  as  AVelcU  has 
jiointed  out,  is  gi-eati.y  favored  by  slowing  and  stagna- 
tion of  the  blood  current  and  a  high  intnicapillary  and 
intravenous  pressure. 

Classification. — Pulmonary  infarcts  are  usually  red 
or  hemorrhagic.  It  is  rare  that  an  opportunity  is  alTorded 
one  of  studying  an  ana;mic  or  white  infarct  of  the  lung, 
although  it  does  occur.  Freyberger's  report,  published 
in  1898,  presents  a  good  example  of  this  variety.  It  is 
his  view,  avS  the  lung  in  his  case  contained  in  all  twenty- 
two  infarcts,  and  but  one  of  them  was  white  or  nearly 
so,  that  this  was  the  last  one  formed;  and,  as  the  patient 
(lied  a  lingering  death,  the  circulation  had  become  so  weak 
that  anastomoses  could  not  be  established.  The  writer 
suggests,  partly  as  a  result  of  a  study  of  this  observation, 
that,  at  the  first  instant  or  so  of  formation,  all  pulmonary 
infarcts  are  an;einic. 

Chanriea  in  Iiifcire.ts. — One  rarely  finds  in  the  lungs 
signs  which  one  must  regard  as  those  maikiug  the  site 
of  a  former  infarct.  However,  sueli  are  occasional!}'  dis- 
covered, a  small-  Jibrous  pigmented  scar  being  the  only 
evidence  of  former  circulatory  disturbances.  There 
seems  to  be  little  doubt  buttliatthesmallest  may  undergo 
resolution,  yet  the  larger  ones  rarely  do.  They  may  be- 
come oi'ganized  in  part  or  again  gangrene  may  result  or 
an  abscess  may  form  in  the  area  of  infarction  and  subse 
quent  infection.  In  a  lung  taken  from  the  body  of  a  per- 
son dead  from  cardiac  disease,  and  examined  while  this 
article  was  in  preparation,  a  deep  red,  wedge-shaped  area, 
fluctuating  ami  very  soft  to  the  touch,  was  discovered 
near  the  apex  of  the  riglit  upper  lobe.  When  this  portion 
«i  the  lung  was  cut  into  it  was  found  to  contain  a  dark 
brownish  fluid — the  liciuetied  infarction  clot.  Leading 
up  to  it  a  branch  of  the  pvdmonary  artery  was  occluded 
hy  a  small  embolus.  The  light  auricle  contained  a  throm- 
bus. 

Vonditions  Favorinci  Infarction. — From  what  lias  been 
already  stated  it  may  be  concluded  that  cardiac  dis- 
ease, in  which  the  pulmonary  circulation  is  abnormally 
altered,  favors  infarction.  There  is  a  heightened  ve- 
nous and  capillary  pressure  under  such  circumstances. 
Then  again,  thrombi  not  infrequently  are  found  in  the 
right  auricle.  C'hronic  pulmonaiy  disease  may  also 
be  induced  by  the  cardiac  state.  Thrombo.sis  in  the 
S3'.stemic  veius,  from  any  cause,  may  give  rise  to  the 
pulmonary  affection.  Diseased  conditions  in  the  pul- 
monary artery  itself,  rapidly  inducing  thrombosis,  favor 
infarction. 

It  must  be  I)orue  in  mind  that  embolism  and  throm- 
bosis may  each  take  place  in  the  branches  of  the  pul- 
monary artery  without  infarction  occurring.  In  one 
case  infarction  does  not  occur,  as  the  circulation  is 
completelj'  established,  while  in  the  other  death  may 
quicklj'  supervene,  atfording  no  occasion  for  such 
changes. 

Symptoms  and  Signs. — In  many  cases  there  are  no 
clinical  features  whatever  to  denote  the  pulmonary 
changes  incident  to  infarction.  Iuten.se  thoracic  pain 
with  pronounced  dyspncea  may  usher  in  the  closing  scene 
of  a  case  of  chronic  cardiac  disease  or  one  of  venous 
thrombo.sis.  Such  rases  terminate  with  signs  of  asphyxia 
or  s}'ncope.  In  other  cases  partial  recovery  may  follow 
the  alarming  and  distressing  onset  and  in  a  short  time — ■ 
the  space  of  a  few  hours — dark  red  blood  may  be  expec- 
torated. Of  thirty-seven  patients  dying  with  pulmonary 
infarction  in  the  Royal  Victoria  Hospital,  only  tifteen 
expectorated  blood.  The  temperature  usually  remains 
undisturbed,  but  later  it  may  become  febrile  as  a  result 
of  the  process  of  gangrene  or  abscess  formation.  Pain 
in  the  side  is  often  complained  of,  while  a  pleural  friction 
sound  may  mark  more  definitely  the  site  of  infarct.  Dul- 
ness  on  percussion  and  blowing  breathing  are  often  pres- 
ent. Fine  moist  rales  may  be  heard.  The  breath  sounds 
may  be  ab,sent. 

Di.UiNosis. — The  greaternumber  of  pulmonary  infarcts 
are  latent.     Of  thirty-seven  cases  showing  this  condition 
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in  the  lungs  at  autopsy  in  the  Royal  Victoria  Hospital, 
only  four  were  recognized  delinitely  before  death.  Sud- 
den and  severe  d3'spncea  was  noticed  in  four,  while  pain 
over  the  region  of  the  infarct  was  felt  in  two  cases. 

One  must  exclude  asthma,  coronary -artery  disease,  and 
pneumonia.  As  a  rule  this  is  not  difficult.  The  Jiistory 
and  the  course,  and,  iu  the  case  of  asthma  .especially,  the 
physical  signs,  are  characteristic. 

PtfOGNOsis. — Much  depends  upon  the  extent  of  the  in- 
farct, the  condition  of  the  heart  and  lungs,  and  the  pos 
sibility  of  recurrence  in  other  parts. 

Treatment. — A  word  in  this  connection  may  be  said 
regarding  prophj-laxis.  There  can  be  but  little  doubt 
that  early  or  violent  movement  of  a  limb  whose  vein  is 
thrombosed,  or  massage  over  such  an  obstruction,  may 
occasion  embolism.  Hence  the  necessity  of  an  intt;lligeut 
and  careful  treatment  of  such  cases.  Well  advaucetl  in- 
volution of  the  parturient  uterus  should  be  secured  be- 
fore the  patient  is  allowed  to  get  out  of  bed  and  move 
around.  One  must  seek  to  maintain  the  compensation 
of  the  heart  iu  cases  of  endocarditis.  Since  so  little  can 
be  done  by  active  treatment  of  infarction,  the  object 
should  be  to  prevent  its  occurrence. 

Iu  addition  to  these  measures  for  prevention,  treatment 
consists  in  but  little  more  than  the  relief  of  symptoms  and 
chiefly  that  of  pain.  William  Famcett  Mamilion. 
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LUNGS,  DISEASES  OF:    LOBAR  PNEUMONIA.    See 

Pn.C'nnvnla,  Lulnif. 

LUNGS,  DISEASES  OF:  OEDEMA.— Etiology.— This 

occurs  iu  practically  the  same  diseases  as  does  passive 
congestion.  The  tw-o  conditions  have  much  in  common. 
When  occurring  in  the  neighborhood  of  inflammations, 
tubereh'S,  new  growths,  infarcts,  etc.,  it  is  termed  col- 
lateral a'dema.  It  is  a  common  complication  of  chronic 
Bright 's  disease,  chronic  heart  disease,  very  severe  anse- 
mias,  cachexias,  and  cerebral  affections.  The  pre-agonal 
form  is  conunon  and  does  not  cau.se  the  patient's  (icath, 
but  occurs  because  lie  is  d3'ing. 

Patuology. — There  is  usual!}'  an  hydra'inic  state  of 
the  blood,  with  increased  intrapulmonary  pressure. 
AVeloh  thinks  that  the  essential  factor  lies  in  a  dispropor- 
tionate weakness  of  the  left  ventricle,  so  that  the  blood 
accumulates  in  the  lung  capillaries  till  transuiiation 
takes  place. 

The  lung  is  heavy,  pits  on  pressure,  and  the  involved 
parts  are  filled  with  serum ;  if  the  redema  is  associated 
with  congestion  the  serum  has  a  reddish  color.  The  lung 
may  have  a  gelatinous  ap))earauce. 

Diagnosis. — The  symptoms  are  very  indefinite  and 
cannot  be  dissociated  from  those  of  the  primary  disease ; 
there  is  perhaps  an  increase  in  the  severity  of  tlie  cough 
and  dyspnoea.  Large  quantities  of  sero-mucoid  fluid  are 
expectoi'ated. 

The  physical  signs  are  not  remarkably  characteristic. 
The  presence  of  mimerous  tine,  moist,  uniform  rfdes  in 
the  dependent  portions  of  the  lungs,  in  a.ssociation  with 
(edema  in  other  jiarts  of  the  bodj'  and  secondaiy  to  heart  or 
kidnc}'  disease,  is  very  suggestive  of  pulmonary  ctdcma. 
The  breath  sounds  are  usually  weak.  Percussion  may  be 
negative,  unless  hydrothorax  or  hypostatic  pneumonia 
is  present,  when  dulness  will  be  elicited. 

Pulmonary  a'dema  may  occur  suddenly,  with  a  rapidly 
fatal  issue. 

Tkeatment. — It  is  that  of  the  primary  disease. 

Janieis  Etm  Arneitt. 


393 


liUUg'S. 


REFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


LUNGS,  DISEASES    OF:    PNEUMONOKONIOSIS.— 

Definition. — Etymological)}',  pueuinouokoniosis  is  a 
gpueral  term  iudicatiug  ilepcsit  of  dust  within  the  pul- 
monary parenclij'ma.  Owing,  however,  to  the  intimate 
etiological  relations  which  such  deposit  hears  to  subse- 
quent pathological  changes,  the  term  is  commonly  used 
as  including  the  earlier  stages  of  the  diseases  thus  aris- 
ing. 

Stxoxym. — The  specific  term  authracosis  is  often  and, 
indeed,  usually  emploj'ed  for  the  generic  and  more  cum- 
bersome one  originally  proposed  by  Zenker. 

Cl.\ssifiC-\tion. — As  the  pathological  processes  and 
anatomical  changes  do  not  differ  in  character,  whatever 
the  nature  of  the  foreign  matters,  the  classiflcaticni  is 
based  upon  the  form  of  the  inspired  dust,  and  may  be 
extended  almost  indelinitely. 

The  more  common  forms  are  anthracosis  (av&pa^,  coal), 
due  to  a  deposit  of  coal  or  other  carbonaceous  dust;  sid- 
erosis  (aiSijpoc,  iron),  applied  to  all  metallic  dusts  as  well 
as  iron;  chalicosis  {x<''^'i,  gravel),  including  the  various 
forms  of  mineral  dust;  byssinosis  (flicauc.  cotton),  due  to 
cotton  or  other  vegetable  fibre ;  tabacosis,  inhalation  of 
snuff  or  tobacco  dust.  Deposits  of  any  other  form  of 
dust  may  receive  similarly  appropriate  names. 

On  account  of  the  evident  relations  which  certain  dis- 
eases bear  to  dusty  occupations  they  have  received  such 
characteristically  descriptive  names  as  miners'  or  stone- 
cutters' phthisis,  masons'  or  millers'  hmg,  potters'  asth- 
ma, buffers'  consumption  (among  metal  polishers),  Shef- 
field grinders'  rot,  and  elevator  disease,  or  "  scoopers' " 
pneumonia. 

HisTony. — Both  physiological  experiment  and  post- 
mortem examinations  have  conclusively  proved  that  for- 
eign matlers  inhaled  in  fine  subdivLsion,  not  only  pass  to 
the  bronchial  surfaces,  but  also  reach  the  alveolar  cavi- 
ties, enter  the  pulmonarj'  parenchyma,  and  are  finally 
lodged  in  the  bronchial  glands.  "The  relations  of  such 
dust  deposits  to  various  forms  of  chronic  lung  disease 
have  long  been  recognized.  Hiluiie  (Paris,  1S40)  and 
Vernois  (Paris,  1858),  among  earlier  writers,  and  more 
recently  Michel  (Bonn,  18T3),  Kuntzen  (Berlin,  187^) 
("Handb.  d.  spec.  Path.,"  Ziemssen,  Leipzig.  1874),  Rov 
(Bordeaux,  1884),  Perisse  (Bull.  Soc.  de  Med.,  Paris, 
1894),  and  others  have  described  both  the  pathological 
changes  and  the  clinical  manifestations  of  pneumonoko- 
niosis  in  its  chronic  form.  AVe  are  indebted  to  Rochester 
(Buffalo,  N.  Y.)  for  much  of  our  knowledge  of  the  more 
severe  acute  conditions.  The  changes  caused  by  infec- 
tive elements  of  dust  do  not  receive  consideration  in  the 
present  article. ' 

P.\THOLOGY  AND  MORBID  ANATOMY. — It  is  not  possible 

to  suppose  that  any  dust  can  pass  by  direct  inhalation 
be3-ond  the  second  or  third  bifurcation  of  the  bronchial 
tubes,  or  that  it  remains  suspended  in  the  residual  air. 
The  first  point  of  deposition  must  be,  then,  upon  the 
bronchial  mucous  membrane,  at  some  considerable  dis- 
tance from  the  alveoli.  The  larger  portion  is  here  taken 
up  by  the  mucous  corpuscles,  or  becomes  entangled  in 
the  bronchial  secretion  and  is  thrown  off  in  the  expectora- 
tion. !More  or  less,  however,  makes  its  way  along  the 
bronchial  tubes,  notwithstai'ding  the  opposing  action  of 
the  cilia,  and  althongli  it  is  gradually  lessened  in  amount 
by  expectoration  a  small  residue  eventually  reaches  the 
alveolar  cavity,  wdiere  the  particles  may  be  found  closely 
adherent  to  the  epithelial  surface. 

Occasionally  this  distribution  occurs  quite  evenly 
throughout  the  lung,  but  more  commonly  the  apices  re- 
ceive the  larger  portion,  which  l)y  gradual  increase  he- 
comes  in  some  cases  sufficient  to  fill  the  smaller  tubes  and 
alveoli  and  cause  consolidation. 

Of  those  particles  which  are  finally  lodged  on  the  alve- 
olar walls  some  become  iucoriJorated  with  the  epithelial 
cells,  to  remain  there  i)ermanentl3-  or  to  be  transferred 
to  the  subjacent  lymph  sjiaces.  Others  reach  the  lym- 
phatic channels  bj-  insinuating  themselves  between  the 
epithelial  cells,  which  are  loosened  and  elevated  by  the 
rapid  growth  of  new  cells  that  is  excited  by  the  irritat- 
ing presence  of  the  foreign  bodies,  and  from  here  they 


are  carried  in  by  cellular  elements  which  are  probably 
migrated  white  blood  corpuscles. 

From  this  i>oint  the  distribution  follows  the  course  of 
the  l3'midi  channels,  more  especially  in  the  sheaths  of  the 
bronchial  tubes  and  smaller  branches  of  the  pulmonary 
artery,  and  in  the  interlobular  septa.  JIany  of  the  pig- 
ment granules  are  arrested  along  the  course  of  the  lym- 
phatic vessels.  They  either  become  clogged  in  the  lumen 
of  the  vessel  or  some  sharp  point  pierces  the  thin  wall 
and  they  are  then  embedded  there  or  pass  into  the  con- 
nective-tissue spaces.  At  many  points  they  become  ag- 
gregated in  minute  nodules  which  completely  block  the 
vessels  and  arrest  the  lymph  current.  When  this  condi- 
tion is  veiy  extensive,  nutrition  of  the  pulmonary  tissue 
may  be  seriously  affected. 

Notwithstanding  the  contiiuial  permanent  deposition 
of  the  dust  particles  along  the  h'mphatics,  proportion- 
ately large  amounts  pass  thi'ough  these  vessels  and  finall.y 
become  deposited  in  the  bronchial  glands.  Onl}-  in  rare 
instances  do  particles  lintl  their  way  to  the  cervical  or 
abdominal  lymphatics. 

All  the  puhnonarj-  tissues  thus  become  infiltrated  and 
stained  by  processes  which  are  physiological,  or  at  least 
conservative,  since  they  are  directed  to  the  removal  of 
the  irritating  foreign  particles  from  the  delicate  alveolar 
walls,  W'here  even  small  amounts  are  productive  of  seri- 
ous inflammatory  changes,  to  the  lymjjhatic  glands,  in 
which  considerable  quantities  can  be  stored  without  spe- 
cial detriment  to  the  system. 

The  above  are  the  processes  involved  in  all  forms  of 
pneuraonokoniosis.  The  morbid  anatomical  appearance* 
will  vary  vpith  the  amount  and  nature  of  the  material  de- 
posited. 

Post-mortem  examinations  show  a  moderate  amount  of 
carbonaceous  and  other  extraneous  pigment  depcsits  in 
the  lungs  of  all  adults,  more  especially  of  such  as  have 
resided  in  cities.  In  the  lighter  ,grades  the  surface  of  the 
lung  is  uuitiu'mly  mottled  and  striated  in  black  or  di'ep 
brown,  the  stri.T  marking  out  the  interlobular  sepia  and 
the  pigmented  spots  indicating  concretions  in  the  Ij'uiph 
vessels  or  areas  of  lymphatic  plexuses. 

As  the  pigment  deposits  increase  the  color  deepens, 
until  in  the  higher  grades  of  anthracosis  the  lung  is  of 
a  tmiform  coal-black  color,  while  the  pleura  presents  a 
bluish-lilack  and  semi-transparent  appearance,  owing  to 
tlie  implication  of  only  the  deeper  hyers  in  the  pigmen- 
tation. On  passing  the  fingers  over  the  surface  distinct 
hard  nodules  may  be  detected,  either  causing  slight 
elevations  or  lying  more  deeply  embedded  in  the  sub- 
stance of  the  lung.  The  lungs  are  increased  in  size, 
often  niarkedl)'  so ;  the}'  have  everywhere  a  firm  resist- 
ance, which  in  some  portions  amounts  to  an  almost  stony 
hardness.  They  crepitate  but  little,  and  their  siiecitic 
gravity  is  in  many  cases  raised  above  1.000. 

On  section  the  cut  surface  presents  the  same  variations- 
in  color,  from  a  fine  outlining  of  the  lymph  courses  to  a 
imiform  black.  Here  the  nodules  and  concretions  be- 
come more  apparent,  varying  in  size  from  the  most  mi- 
nute appreciable  point  to  others  the  size  of  a  pea.  On 
pressing  the  lung  a  more  or  less  deeply  stained  fluid  ex- 
udes, from  which  the  pigment  matter  may  be  obtained 
and  its  nature  determinetl.  The  concretions  when  iso- 
lated resemble  minute  bits  of  coal. 

Upon  microscopic  examination,  in  the  earlier  stages, 
the  lines  of  pigmentation  are  seen  to  follow  very  closely 
the  distribution  of  tlie  lymphatic  vessels.  Later,  the  pig- 
ment granules  may  be  detected  in  the  alveolar  epithe- 
lium and  free  among  the  connective-tissue  fibres.  In 
many  instances  the  nature  of  the  pigment  matter  can 
thus  be  recognized. 

The  changes  in  the  bronchial  glands  are  equally  varied 
in  extent.  As  iuereasing  amounts  of  inorganic  matter 
become  arrested  in  their  meshes,  gradual  absorption  of 
the  glandular  substance  takes  jilace,  while  the  glands 
themselves  become  enlarged  and  indurated,  until  in  ex- 
treme eases  they  may  reach  the  size  of  walnuts,  and  on 
section  present  the  appearance  of  cncapsvdated.  compact 
masses  of  fine  coal.     When  other  pigments  than  carbOQ 
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are  deposited  within  tlie  lung,  tlie  onlj-  variation  in  the 
anatomical  appearances  will  be  in  the  color.  The  o.xide 
of  iron  gives  a  brown  or  reddish  color,  and  the  metals 
generally  give  a  lighter  tint.  Silica  and  the  various 
clays  cause  gray  tints,  which  are  often  darkened,  how- 
ever, by  admi.xture  with  carbon  elements.  The  ease 
with  wliich  the  various  forms  of  dust  penetrate  the  tissues 
will  determine  largely  the  proportionate  distriliution  of 
the  pigmentation.  In  anthracosis  the  bronchial  glands 
are  quicUh'  affected.  The  same  is  true  of  some  of  the 
metallic  dusts  and  silica  in  some  forms.  The  various 
clavs  pass  but  slowlj'  into  the  tissues,  and  the  pigmenta- 
tion will  therefore  be  more  strongly  marked  in  the  inter- 
lobidar  septa  near  the  alveoli. 

It  is  to  be  remembered  in  this  connection  that  high 
grades  of  pulmonary  pigmentation,  with  quite  decided 
enlargement,  induration,  and  staining  of  the  bronchial 
glands,  may  l)e  due  to  processes  entirel_v  independent  of 
inhaled  matters,  and  that  in  some  instances  it  is  not  pos- 
sible to  distinguish  authracotic  from  melanotic  pigment 
derived  from  the  blood. 

An  exception  must  be  made  to  the  above  description 
as  applied  to  byssinosis  and  allied  forms  of  dust.  When 
inorganic  matters  are  nii.xed  with  the  inhaled  organic 
fibres,  as  happens  with  dirty  cotton,  they  become  sepa- 
rated by  mixture  with  the  bronchial  secretions  and  after- 
ward pass  into  the  lung  tissue  as  already  described. 

The  organic  tibres,  however,  cannot  jiass  through  the 
alveolar  wall,  and,  indeed,  they  seldom  are  carried  thus 
deeply  into  the  lung,  but  are  gradually  softened  in  the 
mucous  secretions,  become  rolled  into  slate-colored  gelat- 
inous masses,  and  are  thrown  off  in  the  expectoration. 

The  above  constitute  those  changes  which  can  strictly 
be  called  pnenmouokouiosis.  They  are  seldom  pi-esent 
alone,  however,  and  in  the  higher  grades  thej'  always  in- 
duce secondary  changes. 

Whatever  t  he  nature  of  the  dust  inhaled,  the  secondary 
processes  excited  b\'  reason  of  its  chemical  or  mechanical 
irritating  qualities  are  identical  in  character;  they  vary 
only  in  intensity  and  in  the  order  and  proportion  of  their 
development. 

Dust  deposits  occur  iu  the  lung  in  a  large  proportion 
of  cases  intermittently  aud  with  extreme  slowness,  few 
artisans  working  over  ten,  and  miners  only  eight,  hours 
out  of  the  twenty-four.  The  consequent  diseases  are, 
with  equal  frequency,  chronic  intiammations  and  degen- 
erations. 

The  one  most  constantly  and  earliest  developed  is  bron- 
chitis. It  presents  no  peculiarities  be^'ond  a  tendency  to 
the  production  of  an  exceedingly  viscid  mvicus.  The 
mucous  membrane  at  first  is  thickened :  later,  it  is  atro- 
phied, and  may  be  idcerated  or  contain  ecchymoses. 

Closely  following  the  bronchial  changes,  and  coincident 
with  the  passage  of  the  dust  elements  into  the  interlobu- 
lar tissue,  there  occurs  a  low  grade  of  productive  inflam- 
mation, chaiacterized  by  cellular  Infiltration  and  connec- 
tive-tissue hyperplasia. 

These  fibroid  chaugesat  first  produce  thickening  of  the 
interlobular  and  alveolar  septa,  but  as  the  new  tissue  be- 
comes organized  aud  begins  to  contract,  pulmonary  nutri- 
tion is  decreased,  the  septa  atrophy  aud  finally  are  ab- 
sorbed, and  the  lung  tissne  gives  place  at  various  points 
to  firm,  tough  bands  and  masses  of  the  new  growth. 
Adjacent  lobules,  which  have  escaped,  in  part,  the  fibroid 
processes,  become  distended,  thus  developing  a  compen- 
satory emph^'sema.  Similar  fibroid  changes  about  the 
tubes  exert  traction,  which,  in  connection  with  softening 
and  ulceration  of  the  tubes,  causes  bronchial  dilatations 
or  bronchieetasic  cavities.  These  bands  of  new  tissue 
may  be  several  inches  in  length,  and  are  at  times  an  inch 
or  more  in  thickness.  Thej-  liave  no  definite  outline,  but 
merge  gradually'  into  the  surrounding  tissues.  Small 
fibrous  bands  pass  from  the  pulmonary  tissue  to  the 
deeper  layers  of  the  pleura,  where  a  similar  fibroid  con- 
dition exists.  Such  changes  are  bert  marked  along  the 
anterior  borders  of  the  lungs,  and  over  such  areas  the 
pleura  may  be  thickened  by  organization  of  surface  exu- 
dation as  well  as  by  the  subjjleural  changes. 


The  contracting  fibroid  growth  not  only  induces  atro- 
phy and  absorjiticrn  by  compressing  the  capillaries,  but 
causes  similar  obstruction  to  the  circulation  in  the  larger 
pulmonary  vessels  and  lymphatics,  a  condition  which  in 
the  l3'mph  vessels  is  augmented  by  pigment  concretions 
and  glandular  infiltration. 

As  a  result,  local  congestion,  exudation,  oedema,  or 
even  extravasation  maj'  occur,  and  in  extreme  ca.ses  in- 
farctions, abscess,  aud  gangrene  are  present.  These,  by 
rupture  or  sloughing,  form  large  ragged  cavities,  whose 
walls  continue  to  secrete  offen.sive  pus,  which  appears 
in  the  cxi)ectoratiou  mingled  with  gangrenous  shreds  of 
pulmonary  tissue. 

Chronic  bronchitis  and  fibroid  phthisis  are  thus  seen 
to  be  the  necessary  complications  of  chronic  pnenmouo- 
kouiosis, to  which  lobular  pneumonia  and  compen.satory 
or  atrophic  emphysema  are  often  added.  Such  a  limg 
would  seem  to  furnish  a  fertile  soil  for  the  growth  of 
tubercle  bacilli,  aud  it  is  a  noteworthy  fact  that  tubercu- 
lous processes  are  developed  late  if  at  all. 

It  has  been  questioned  whether  acute  inflammatory 
processes,  with  exudation  and  cellular  proliferation,  are 
ever  excited  within  the  alveolar  cavities  by  the  inhalation 
of  ilust.  Recently  such  a  condition  has  been  described 
as  affecting  grain-shovellers,  in  which  the  etiological  ele- 
ment was  unquestionable.  The  lungs  are  never  seen  until 
the  process  is  well  advanced.  Then  the  pleura  is  found 
to  be  adherent,  deeply  congested,  red,  thickened,  and 
covered  with  a  false  membrane  of  ].ilastic  exudation. 
Serous  effusion  into  the  pleural  cavity  is  rare.  The  lung 
itself  is  dark  red,  with  occasional  points  of  extravasation 
just  beneath  the  pleura. 

Consolidation  is  most  marked  posteriorly,  and  is  due 
to  both  vascular  engorgement  with  .serous  exudation,  and 
inflammatory  products  within  the  alveoli  and  smaller 
bronchioles.  The  consolidated  portion  is  soft  and  pulpy, 
breaking  down  easily  under  pressure.  On  section  it 
piesents  a  deep  red  or  gra_v  color,  according  to  the  stage, 
anil  from  the  cut  suiface  there  flows  a  frothy,  blood}',  or 
purulent  fluid.  Small  infarctions  and  abscesses  may  be 
present  in  the  later  stages. 

Under  the  microscope  the  alveoli  are  seen  to  be  filled 
with  exudative  products  and  granular  or  broken-down 
cellular  elements.  Rarely,  a  bit  of  the  beard  from  the 
grain  may  be  recognized. 

The  pathological  processes,  which  affect  both  lungs, 
appear  to  be  a  mixture,  iu  varying  proportions,  of  hypo- 
static and  broncho-pneumonia,  accompanied  by  circum- 
scribed areas  of  plastic  pleuris_v.  Changes  iu  the  liver 
and  kidney  are  functional  rather  than  organic. 

Etiology. — Predisposing  conditions:  There  is  no  con- 
dition which  strictly  can  be  considered  as  predisposing 
to  inhalation  of  dust,  beyond  the  anatomical  conformation 
of  the  nasal  and  respiratory  passages,  except  the  habit 
of  mouth-breathing. 

Workmen  who  habitually  inhale  through  the  mouth, 
or  whose  occujiatiou  compels  them  to  take  sudden,  deep 
inspirations  often  suffer  more  in  a  dusty  atmosphere  than 
those  who,  though  working  under  the  same  conditions, 
breathe  through  the  nostrils  and  inhale  more  gently. 

Very  manj-  conditions,  however,  under  which  artisans 
labor  exert  a  strong  influence  in  increasing  the  extent 
and  severity  of  the  diseases  consequent  upon  dust  inhala- 
tions. 

Imperfect  ventilation  of  mines  or  workshops  and  over- 
crowding of  operatives  result  in  a  vitiated  air  which  of 
itself  tends  to  pulmonarj'  congestion  and  infiammation. 
Under  such  circumstances  not  only  is  the  bronchial  mu- 
cous membrane  more  susceptible  to  irritation,  but  the 
amount  of  dust  deposited  is  relatively  larger. 

Again,  constrained  positions,  as  in  mining,  or  occupa- 
tions requiring  but  little  muscular  efl'ort,  as  in  metal- 
polishing,  not  only  tend  to  favor  the  rapid  accumulation 
of  inhaled  matters  and  lessen  the  ease  with  which  they 
are  expectorated,  but  they  seriousl}-  interfere  with  jiul- 
monary  nutrition,  and  so  decrease  the  power  of  resisting 
deleterious  influences. 

All  inherited  vices  of  constitution,  more  especially  the 
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lymphatic  diathesis,  enervating  habits  of  life,  the  use  of 
alcohol,  and  excesses  of  all  kinds,  lower  vitality  and  pre- 
dispose to  pulmonaiy  disease  when  pueumonokoniosis  or 
any  other  irritant  is  "the  exciting  cause. 

Exciting  Causes. — Any  form  of  inorganic  dust,  and 
very  many  organic  products,  when  persistentlj'  inhaled 
will  produce  various  degrees  of  pneumouokoniosis,  which 
in  turn  may  be  the  direct  cause  of  an3'  of  the  secondary 
diseases. 

It  were  superfluous,  then,  to  attempt  to  mention  all  the 
exciting  causes.  Among  the  moie  common  avocations, 
however,  in  which  laborers  are  exposed  for  prolonged 
periods  to  a  ilustv  atmosphere  are  mining  of  the  various 
li.inerals,  and  the"  handling  of  anthracite  or  bituminous 
<-oal  in  transit  to  its  point  of  consmuption;  charcoal- 
grinders  and  carriers,  moulders  and  those  who  clean 
castings,  metal-  and  glass-polishers,  stone-masons  and 
plasterers,  chimney-sweeps  and  laborers  who  tear  down 
old  buildings,  potters  and  grinders  on  various  forms  of 
stone,  bakers  and  pastry  cooks,  gilders  and  gold  or  tin- 
foil beaters,  workers  in  mother-of-pearl  and  lead,  jewel- 
and  glass-cutters,  file-cutters,  millers,  tobacco-workers, 
factory  operatives,  grain-shovellers,  etc.,  through  a  still 
longer  list,  all  suffer  from  inhaUng  the  peculiar  dust 
produced  by  the  nature  of  their  avocations,  and  develop 
"varying  grades  of  pneumonokoniosis. 

Recent  years  have  seen  very  great  improvements,  how- 
ever, in  the  measures  taken  to  protect  operatives,  par- 
ticularly polishers  and  grinders,  and  a  corresponding 
decrease  in  this  form  of  disease. 

The  extent  and  character  of  the  inflammatory  changes, 
together  with  the  order  and  rapidity  of  their  develop- 
ment, will  depend  upon  several  factors. 

1.  The  amount  and  character  of  the  exposure.  Other 
things  being  equal,  the  secondary  conditions  will  stand 
in  a  direct  ratio,  as  to  their  extent,  with  the  amoimt  of  dust 
deposited.  The  rapidity  with  which  this  deposition  talces 
place  affects  very  decidedly  the  nature  and  severity  of 
the  subsequent  disease.  When  artisans  breathe  a  dusty 
air  for  only  a  few  hours  each  daj',  as  is  almost  invariably 
the  case,  the  lungs  soon  accommodate  themselves  to  the 
new  conditions,  and  the  usual  processes  of  absorption  are 
sutficient  practically  to  clear  the  alveoli  of  foreign  mat- 
ters during  the  hours  of  non-exposure.  There  will  be  an 
acute  bronchitis  for  a  short  time,  but  it  soon  subsides  and 
passes  into  a  chronic  form,  which  is  unimportant  and 
causes  little  trouble  to  the  patient.  In  such  cases  the 
principal  changes  will  be  fibroid  in  character  and  may 
not  become  prominent  for  years,  the  rapidity  of  their 
development  depending  upon  conditions  yet  to  be  con- 
sidered. 

The  results  are  very  different  when  dust  is  inhaled  con- 
tinuoush'  for  a  long  period. 

In  handling  grain  the  shovellers  not  only  labor  in  con- 
fined places,  as  the  holds  of  canal  boats,  where  there  is 
absolutely  no  ventilation,  but  they  work  without  inter- 
mission for  davs.  The  gang  bosses  admit  that  the  labor 
is  sometimes  continuous  for  thirtj'-six  hours,  while  the 
workmen  claim  that  they  are  often  employed  for  five  and 
six  days,  with  intermissions  of  only  a  few  moments  for 
food  and  rest.  Taking  an  average  as  the  truth,  it  gives 
three  and  four  days  as  the  probable  length  of  time  during 
which  every  respiration  bears  to  the  lung  large  quanti- 
ties of  an  exceedingly  irritating  dust.  Under  such  con- 
ditions the  absorptive  processes  are  inadequate  for  its  re- 
moval, and  the  tubes  become  filled  with  the  irritant.  The 
resulting  inflammations  are  acute  exudative  processes. 
As  before,  bronchitis  appears  first,  usually  following  the 
first  exposure,  but  later,  similar  exposure  induces  the 
pseudo-pneumonic  changes  ah'eady  described. 

3.  The  nature  of  the  inhaled  dust,  as  regards  its  pene- 
trating power  and  chemical  qualities. 

The  most  penetrating,  as  well  as  the  most  Irritating, 
fcfrms  of  dust  are  the  siliceous,  as  the  particles  have  ex- 
ceedinglj-  sharp  edges  and  fine  points.  Similarly,  mineral 
coal  passes  into  the  tissues  more  easily  than  charcoal,  but 
both  are  only  slightly  irritating,  owing  to  their  chemical 
properties,  as  compared  with  other  forms  of  dust.     True 


anthracosis  often  reaches  a  condition  of  almost  complete 
solidification  without  inducing  any  extensive  fibroid 
change.  Although  pulmonary  diseases  are  much  moi'e 
frequent  among  miners  tLan  in  the  community  at  large, 
tlie  percentage  of  phthisis  cases  to  the  total  number  of 
sick,  among  this  class,  is  lower  than  in  any  other  class  of 
dust  workers  (Hirt's  statistics).  . 

Various  clay  dusts  pass  into  the  lung  but  slowly,  being 
deposited  more  thickly  about  the  alveoli;  yet  they  pos- 
sess specially  irritating  properties  and  speedily  cause 
severe  disease.  MetaUic  dusts  also  stand  high  in  the  list 
of  irritating  matters. 

Tobacco  dust  passes  into  the  lungs  quite  freely,  but 
the  resulting  diseases  are  due  to  its  constitutional  efliects 
rather  than  its  locally  irritant  properties. 

The  frequency  with  which  pneumonokoniosis  is  an 
etiological  factor  in  pulmonary  phthisis  among  the  labor- 
ing classes  in  large  cities  may  be  fairly  determined  by 
the  following  list,  taken  from  one  thousand  consecutive 
cases  of  pulmonary  tuberculosis  entered  upon  the  dis- 
peusar}-  records  of  the  University  Medical  College  and 
Bellevue  Hospital,  onl_v  those  being  given  here  in  which 
dust  inhalation  was  a  possible  factor.  It  is  but  fair  to 
state,  however,  that  probably  only  a  small  percentage  of 
the  311  cases  classed  as  laborers  were 
coal.     The  list  includes  only  males. 


Printers 48 

Carpenters 45 

Masons 39 

Painters 28 

Tobacco-workei"s 34 

Factory  hands 23 

Stonecutters 23 

Iron-workers 20 

Blacksmitlis 18 

Brass-workei^ 15 

Total 


Machinists 14 

Bakers 13 

Moulders io 

Hatters 7 

Wood-liu"ners 6 

Glass-workers 4 

Millers 4 

Weavers 3 

Gold-beater 1 

Dyer 1 

345 


The  above  cases,  together  with  those  which  should  be 
taken  from  the  class  of  laborers,  form  nearly  forty  per 
cent,  in  which  inhalation  of  dust  can  fairly  be  regarded 
as  having  predisposed  to  the  phthisical  processes. 

Symptoms. — Chronic  pneumonokoniosis  presents  but 
few  symptoms.  So  long  as  the  jiatient  continues  his  oc- 
cupation the  bronchial  secretions  will  contain  pigment 
matters.  Cough  is  an  early  and  persistent  symptom.  It 
may  be  due  to  either  bronchitis  or  pressure  of  an  enlarged 
bronchial  gland.  Dyspnrea  is  often  a  prominent  symp- 
tom even  when  no  appreciable  inflanimator}^  conditions 
are  present,  and  appears  to  depend  upon  deficient  oxy- 
genation caused  by  abundant  pigment  deposit.  Other 
symptoms  will  depend  upon  the  secondary  diseases.  Sub- 
acute and  chronic  bronchitis  will  afEord  the  usual  subjec- 
tive and  physical  signs.  In  some  cases  the  prominent 
symptoms  will  be  those  of  fibroid  phthisis,  with  compen- 
satory or  atrophic  emphysema.  In  others  the  asthmatic 
element  is  prominent,  and  in  all  the  physical  signs  of 
pleurisy  will  be  present  at  an  early  stage  of  the  disease. 
Inflammarion  or  enlargement  of  the  bronchial  glands  (q. 
t.)  will  cause  characteristic  pressure  symptoms.  If  tuber- 
culous infection  occurs  it  will  soon  be  indicated  by  lise  of 
temperature,  hectic,  rapid  exhaustion,  and  ha;moptysis. 

The  phthisis  of  anthracosis,  however,  is  seldom  tuber- 
culous or  rapidly  progressive,  but  tends  to  abatement  or 
even  recovery  when  the  exciting  cause  is  removed. 

The  acute  processes  which  ensue  upon  the  prolonged 
inhalation  of  specially  irritating  dusts  are  the  most  severe 
in  the  so-called  elevator  disease.' 

The  earliest  attacks  are  in  the  form  of  acute  bronchitis 
with  profuse  muco-purulent  expectoration,  unattended 
by  fever  or  other  constitutional  symptoms.  Within  a 
year  or  two,  however,  when  from  repeated  attacks  of 
bronchitis  the  lungs  are  more  susceptible  to  irritation, 
some  especially  prolonged  period  of  exposure  excites 
an  inflammatory  process  resembling  acute  broncho- 
pneumonia. 

The  more  decided  symptoms  are  preceded  for  a  day  or 
two  by  some  bronchial  initation,  cough,  and  expectora- 
tion.    Distinct  onset  of  the  disease  is  marked  by  a  light 
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chill,  and  a  rapid  rise  of  temperature  to  101°  F.  in  mild, 
or  105'  to  106"  F.  in  severe  cases,  with  an  average  of  103' 
F.  The  pulse  is  frequent  and  feeble,  and  the  lieart's 
action  tumultuous.  The  face  is  flushed,  but  the  skin 
renuuDs  moist.  Delirium  is  frequent  iu  both  the  sthenic 
and  the  asthenic  cases.  The  cough  is  increased,  and  the 
sputa  become  thick,  tenacious,  rust}-,  or  hemorrhagic  ;  lat- 
er they  are  purulent,  with  an  exceedingly  offensive  odor. 

On  ])hysical  examination  both  lungs  are  found  to  be 
affected.  There  is  partial  consolidation  iu  the  posterior 
and  lower  portions  of  tlie  lungs,  with  evidences  of  alveo- 
lar and  bronchial  exudation  such  as  are  usual]}' present  in 
hypostatic  pneumonia.  The  physical  signs  of  a  plastic 
pieiu-isy  are  often  present  over  the  consolidated  portion. 

The  disease  runs  a  prolonged  course  of  from  ten  days 
to  two  weeks  with  sthenic  symptoms,  and  convalescence 
ma.y  not  be  complete  for  two  or  three  months. 

>Ian_v  cases  pass  into  a  condition  presenting  all  the 
rational  signs  of  phthisis,  with  hectic,  night  sweats,  and 
rapid  emaciation,  but  without  the  physical  evidences  of 
tubercidons  infection. 

In  connection  with  the  pulmonar)'  processes  there  ma)' 
be  renal  and  hepatic  complications,  and  general  disturb- 
ances in  the  digestive  functions. 

Diagnosis. — The  recognition  of  pneumonokoniosis, 
either  as  a  condition  per  se  or  as  a  causative  factor  in 
other  pulmonarj-  diseases,  depends  entirely  upon  the  his- 
tory of  the  case  and  the  detection  of  pigment  in  the 
sputa. 

PRO(ixosis. — The  prognosis  depends  primarily  upon 
the  possibility  of  removing  the  exciting  cause,  and  the 
extent  and  character  of  the  secondarj'  changes. 

When  the  subject  cannot  or  will  not  give  up  his  occu- 
pation, the  duration  of  tlie  disease  will  depend  upon  the 
general  habits  and  constitution  of  the  patient,  and  upon 
those  factors  which  are  more  fully  discussed  under  Eti- 
ology. 

TREATJrENT. — Prophylaxis  is  the  only  practical  line  of 
treatment.  Since  men  must  work  at  dusty  avocations, 
means  should  be  devised  for  preventing  the  inhalation  of 
the  dust  particles.  In  those  trades  in  which  dust  is 
formed  at  a  single  point,  as  in  polishing,  glass-cutting, 
wood-turning,  etc.,  some  form  of  blower  or  aspirator 
which  will  entirely  remove  the  dust  is  the  most  eliective 
protection.  When,  however,  the  dust  is  evenly  diffused, 
as  in  toliacco  factories  and  iron  foundries,  any  amount  of 
ventilation  which  would  successfully  remove  the  dust 
will  become  a  source  of  danger  from  cold  and  draughts. 
In  ^ueh  cases  respirators,  although  more  or  less  clumsy 
and  disagreeable,  are  exceedinglj-  valuable.  In  all  cases 
they  possess  the  advantages  of  being  under  the  control 
of  the  operative  and  alwa3'3  available,  while  ventilators, 
blowers,  and  aspirators  must  often  be  wrung  from  soul- 
less corporations.  A  cheap  respirator,  and  one  which 
not  only  has  the  advantage  of  being  easily  cleaned,  but  is 
also  verv  efficacious,  ma}'  be  made  from  a  tine  flat  sponge. 

Treatment  of  tlie  secondary  complicating  chronic  dis- 
eases presents  no  peculiarities. 

For  the  acute  broncho-pneumonia  it  is  generally  tonic, 
stimulant,  and  symptomatic.  Charles  E.  Qiiimhy. 

'  Rochestf^r :  Buffalo  Merlical  and  Surgical  .Toiinial.  1879. 

LUNGS,  DISEASES  OF:    PNEUMOTHORAX.— Defi- 

xiTio.v. — By  pneumotliorax  is  meant  the  presence  of  air 
in  the  pleural  cavity.  In  the  great  majority  of  cases  a 
collection  of  fluid  rapidly  follows,  either  serous  or  puru- 
lent, and  termed  hydropneumothorax  and  pyopneumo- 
thorax respectively. 

Etiology. — According  to  West  and  other  writers, 
aliont  ninety  per  cent,  of  cases  of  pneumothora.x  are  due 
to  the  rupture  of  a  tuberculous  focus  on  the  surface  of  the 
lung,  allowing  of  the  entry  of  air  to  the  pleural  cavity. 

The  disease  ustially  occurs  on  the  side  in  which  the 
tuberculous  lesions  are  most  advanced;  it  occurs  with 
greater  relative  frequency  in  acute  ca.ses  of  tubercidosis, 
and  when  occurring  in  chronic  cases  febrile  symptoms 
are  often  present,  indicating  an  exacerbation  of  the  dis- 
ease.    Weil  found  that  twenty-two  out  of  forty-six  cases 


were  in  subjects  of  acute  tuberculosis,  although  it  is  well 
recognized  that  this  typo  of  the  disease  is  rare  compared 
with  the  chronic  foriu.  The  period  at  which  it  is  most 
common  is  during  tlie  first  year,  thirty  of  AVeil's  fort}'- 
six  cases  occurring  within  this  time. 

Both  Douglas  Powell  and  West  agree  that  the  condi- 
tion occurs  in  about  five  percent,  of  all  cases  of  pul- 
monary tuberculdsis. 

It  is  more  particularlv  in  cases  of  rapidly  forming 
small  superficial  cavities,  lined  by  friable  caseous  tissue, 
that  rupture  is  apt  to  occur.  In  more  chronic  conditions 
there  is  less  danger  of  rupture  taking  place,  owing  not 
only  to  the  less  friable  structure,  but  also  to  the  presence 
of  pleural  adhesions. 

Pneumothorax  may  occur  eai'ly  in  the  course  of  tuber- 
culosisand  even  be  the  first  sign  of  disease,  but  it  is  more 
common  iu  the  well-developed  or  advanced  cases.  Iu 
Weil's  series  only  eleven  of  the  forty-six  cases  occurred 
in  the  early  stages  of  the  malad}'. 

Of  late  years  a  considerable  number  of  cases  of  pueu 
mothorax,  occurring  iu  apparentl}'  healthy  persons,  have 
been  reported.  It  "is  liighh'  probable  that  most  of  these 
cases  are  really  due  to  a  latent  tuberculous  focus.  This 
view  is  borne  otit  by  cases  iu  which  a  subsequent  post- 
mortem examination  has  been  made,  and,  as  West  points 
out,  in  manv  of  these  cases  the  pneumothorax  has  come 
on  during  rest  or  sleep,  a  circumstance  which  renders  it 
highly  improbable  that  the  lung  was  in  a  healthy  c»n- 
ditiou. 

Of  the  ten  per  cent,  due  to  other  causes  than  tubercu- 
losis, empyema  rupturing  into  a  bronchus  is  the  most 
important."  It  is,  however,  only  a  small  proportion  of 
such  cases  that  are  followed  by  pneumothorax.  Con- 
sidering the  fact  that  there  is  a  negative  pressure  in  the 
pleural  cavity,  it  is  remarkable  liow  seldom  pneumo- 
thorax is  observed  in  such  cases  or  when  the  pleura  is 
torn  by  a  fractured  rib.  West  regards  the  absence  of 
pneumothorax  as  being  due  to  the  cohesion  between  the 
two  layers  of  the  pleura,  and  supports  his  view  by  some 
very  ingenious  experiments.  By  making  a  double  mem- 
brane of  a  piece  of  stomach,  placing  the  serous  surfaces 
in  apposition,  and  then  attaching  the  double  layer  to  a 
bell-jar,  connected  by  its  other  end  to  an  air-pump,  it 
was  found  that  the  two  layers  of  membrane  remained  in 
apposition,  unless  there  was  a  considerable  diuuuutiou  of 
air  in  the  bell-jar.  Gangrenous  areas  in  the  lung  result- 
ing from  inhalation-pneumonia,  putrid  bronchitis,  or 
other  causes,  occasionally  terminate  in  pueumothorax. 

Traumatism  is  an  occasional  cause.  Penetrating 
wounds  of  the  chest  wall,  such  as  stabs  or  gunshot  in- 
juries, severe  crushing  injuries,  fracturing  ribs  and  tear- 
ing the  lung,  or  even  rupture  of  the  lung  without  frac- 
ture of  ribs,  are  all  recognized  causes  of  this  condition. 
Owing,  however,  to  the  force  of  cohesion,  already  re- 
ferredto.  it  is  only  in  a  minority  of  such  cases  that  pneu- 
mothorax actually  occurs. 

Rupture  of  an  emphysematous  bleb  has  been  noted  in 
a  few  instances,  and  a  series  of  cases  has  been  recently 
reported  by  Zahn  (Virdtnw'.i  Arthiv,  cxxiii.,  p.  197). 
Chauffard  has  also  recorded  a  case  presumably  due  to 
this  cause,  tuberculosis  being  excluded  Ij}'  the  tuberculin 
test. 

Holmes  records  a  case  of  pneumothorax  setting  iu  some 
da_ys  after  injury,  and  regards  the  condition  as  first  of  all 
an"  interstitial  emphysema,  and  thence  extending  to  the 
surface  of  the  lung  and  rupturing  into  the  pleura. 

Hemorrhagic  infarcts  may  break  down  and  give  rise  to 
pneumothorax;  Hale  White  attributes  the  pneumothorax 
observed  in  rare  cases  of  typhoid  to  this  mechaiiism. 

Wilks  and  Moxon  noted" the  occurrence  of  two  cases  of 
pneumothorax  after  tracheotomy;  Money  also  found  two 
instances  iu  twenty-eight  cases  of  tracheotomy  in  which 
it  was  specially  looked  for  (Med.-Chir.  Soc,  Ixvii.,  1884). 

It  seems  probable  that  air  passes  beneath  the  deep  fascia 
of  the  neck  to  the  mediastinum,  and  thence  ruptures  into 
the  pleural  cavity.  This  view  is  strongly  borne  out  by 
Champnev's  experiments  on  dead  infants,  in  whom  trache- 
otomy and  artifiL'ial  respiration  had  been  performed,  air 
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being  drawn  into  the  mediastinum  and  thence  passing  to 
tile  pleura. 

An  e.xtremcly  rare  form  of  pneiimothorax  lias  been 
recently  proved  to  result  from  the  action  of  gas-forming 
bacteria,  particularly  the  bacillus  capsulatus  aerogenes. 
Cases  of  this  nature  have  been  recorded  by  Levy  and  A. 
G.  Nioholls. 

Communication  between  one  of  the  hollow  abdominal 
viscera  and  the  pleura  is  occasionally  set  up  by  suppura- 
tive processes,  or  by  the  ulceration  of  malignant  growths, 
especially  of  the  colon  or  stomach.  Ulcers  of  the  oesoph- 
agus, simple  or  malignant,  occasionallj'  open  into  the 
pTeura  and  allow  of  the  entry  of  air.  A  remarkable  case 
lias  been  recorded  by  Laache  in  which  a  tish  bone,  ac- 
cidentally swallowed,  induced  a  pneumothorax  by  pene- 
trating the  aisophageal  wall.  The  condition  is  most 
frequent  between  the  ages  of  twenty  and  thirty,  thus 
corresponding  with  the  greater  incidence  of  tuberculosis 
in  young  adults.  It  is  again  more  common  in  the  male 
than  in  the  female  sex.  and  is  about  twice  as  frequent  on 
the  left  as  on  the  right  side. 

Morbid  An.^to.my. — In  the  majority  of  cases  the  whole 
pleural  cavity  is  afifected,  with  perhaps  the  exception  of 
a  few  adhesions  at  the  apex.  To  determine  the  presence 
of  pneumothorax  a  small  opening  in  the  thorax  may  be 
made ;  a  rush  of  escaping  air  is  a  sure  sign  of  the  condi- 
tion, but  this  occurs  only  with  a  positive  pressure 
Fowler  advises  the  removal  of  the  intercostal  muscles 
over  one  or  more  interspaces.  If  the  parietal  pleura  is 
not  thickened,  the  visceral  layer  can  be  seen  through  it; 
if  it  is,  a  small  opening  is  made  and  there  is  no  difficulty 
in  determining  if  the  two  pleural  layers  are  separated  b.y 
an  air  space.  The  lung  is  collapsed  and  flattened  against 
the  spine,  while  the  diaphragm  wiih  the  liver  and  spleen 
is  depressed  and  the  mediastinum  displaced  to  the  op- 
posite side.  The  opening  in  the  lung  is  usually  of  small 
size,  and  if  not  apparent  is  readil}'  cliscovercd  by  blow- 
ing air  through  the  bronchus,  the  lung  being  held  under 
water.  Exce))tionally  the  opening  is  large  and  may  at- 
tain the  size  of  2  or  3  cm.  In  most  instances  the  per- 
foration is  situated  in  the  upper  lobe,  more  particularly 
its  mid-lateral  aspect,  and  in  a  few  instances  two  or  more 
openings  are  present.  The  opening  in  the  pleura  is  usu- 
ally found  at  autojisy,  even  after  a  period  of  weeks  or 
months.  Exceptionally  it  closes,  and  it  has  even  been 
found  obliterated  in  the  course  of  a  few  days. 

The  condition  of  the  pleura  varies  considerably.  In  a 
few  instances,  when  death  occurs  in  a  few  hours,  it  is 
normal,  but  most  commonly  it  becomes  infected  and  is 
covered  by  a  layer  of  Ij-mph  of  varying  thickness.  Al- 
though fluid  is  absent  in  a  few  cases,  there  is  usually  a 
sero-purulent  or  purulent  exudate,  varying  in  quantity 
from  100  e.c.  to  several  litres.  In  traumatic  cases  there 
is  pure  blood.  In  30  cases  examined  post  mortem,  11 
•were  purulent,  17  sero-fibrinous,  1  hemorrhagic,  and  1 
putrid  (Weil).  Rose,  however,  found  a  preponderance 
of  purulent  cases,  10  out  of  19  being  of  this  character,  7 
serous,  and  in  2  fluid  was  absent. 

Symptoms. — The  onset  is  abrupt,  and  usually  marked 
by  intense  catching  pain  in  the  side  together  with  dysp- 
Dosa.  Troublesome  and  incessant  cough  is  sometimes 
present,  and  is  usually  the  result  rather  than  the  cause 
of  the  malady.  The  symptoms  may  come  on  spon- 
taneously or  even  during  sleep,  but  are  sometimes  the 
result  of  cough  or  other  straining  eflort.  Occasion- 
ally a  feeling  of  something  giving  way  is  experienced 
at  the  onset. 

The  pain  is  often  of  an  extremely  violent  character. 
It  is  increased  by  the  respiratory  movements,  and  is  often 
accompanied  by  fainting  sensations,  profuse  sweating, 
and  a  small,  thread\'  pulse.  Giddiness,  syncopal  attacks, 
and  even  loss  of  consciousness  are  occasionally  seen. 

Dyspnoea  sets  in  with  the  pain.  There  is  a  feeling  of 
oppression  and  breathlessness,  while  the  respirations  are 
short  and  increased  in  rate,  sometimes  rising  to  60  or  80 
to  the  minute.  There  is  frequently  an  increasing  dysp- 
nea owing  to  increasing  pressure  of  air  admitted  by  a 
valvular  opening.     The  face  is  anxious  and  pallid  and 
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there  are  signs  of  cyanosis  in  the  lips,  cheeks,  and  ex- 
tremities. 

The  onset  is  not  always  so  dramatic  in  character.  The 
initial  pain  and  dyspnceamay  be  less  severe  and  in  a  few 
instances  entirely  absent. 

Breathlessness  is  usually  marked  on  exertion,  and  may 
increase  as  tluid  collects  in  the  thorax.  In  advanced 
tuberculosis  the  onset  may  be  latent,  owing  either  to  ob- 
literation of  a  large  part  of  the  sac  from  adhesions,  or  to 
extensive  disease  of  the  lung  having  destroyed  its  re- 
spiratory function. 

In  rare  instances  double  pneumothorax  has  occurred, 
and  Rose  has  collected  fourteen  instances  from  the  litera- 
ture (Rose,  Di'ut.  vied.  Wuch..  1899).  It  is  inevitably 
immediately  or  rapidly  fatal,  although  in  one  instance 
the  patient  survived  for  a  week.  Recurrence  of  pneu- 
mothorax has  been  recorded  by  West  and  others. 

With  severe  dyspncea  the  patient  is  sometimes  obliged 
to  assume  a  raised  position  in  bed,  often  lying  obliijuely 
on  the  healthy  side,  a  posture  which  affords  some  relief 
to  pain. 

The  temperature  often  falls  at  the  onset,  especially 
when  the  symptoms  of  shock  are  severe.  Subsequently 
its  course  is  influenced  by  the  secondary  pleurisy,  or  hy 
the  underlying  tuberculosis. 

An  accumulation  of  fluid  follows  rapidly  at  the  onset 
in  by  far  the  greater  number  of  cases,  although  in  a  few 
instances  it  is  entirel.y  absent. 

The  presence  of  "fluid  depends  on  infection  of  the 
pleura,  and  in  a  number  of  those  rare  instances  resulting 
from  emphysema,  in  wliicli  infection  is  least  likely  to 
occur,  its  absence  has  been  noted. 

AVith  serous  fluid  the  quantity  may  remain  moderate 
in  amount,  but  more  often,  if  the  patient  survive  for  any 
length  of  time,  it  gradually  increases  in  quantity  and  re- 
quires removal  owing  to  increasing  dyspnoea.  This  pro- 
cedure in  chronic  cases  may  be  repeated  a  number  of 
times  as  tlie  exigencies  of  the  case  require.  During  the 
intervals  there  may  be  jjeriods  of  comparative  health,  and, 
should  the  ti.stula  heal,  the  lung  expands  and  cure  re- 
sults. Unfortunately,  it  is  only  in  rare  instances  that 
such  a  fortunate  termination  is  attained. 

When  the  fluid  is  purulent  the  course  is  more  rapid, 
death  resulting  from  sepsis  and  exhaustion.  In  a  few 
cases  the  symptoms  become  quiescent  and  the  patient 
can  get  about  and  attend  to  light  duties. 

Ha'moiineuinothorax  is  seen  particularly  in  traumatic 
cases.  In  a  recent  case  of  Pitt's  a  fatal  issue  resulted 
from  the  rupture  of  an  emphysematous  bleb  with  prob- 
able tearing  of  pleural  adhesions. 

Physical  Signs. — These  are  very  striking  and  in  most 
instances  unmistakable.  Inspection  reveals  a  marked 
fulness  of  the  affected  side  of  the  chest,  seldom  seen  to 
the  same  extent  in  other  conditions.  The  infraclavicular 
fossa  and  mammary  region  are  distended  and  the  inter- 
costal spaces  are  full  and  wide,  while  expansion  is  entirely 
absent  or  greatly  diminished.  The  extraordinary  muscles 
of  respiration  are  called  into  play,  the  veins  of  the  neck 
are  full  and  distended,  and  a  transient  oedema  of  the  hand 
on  the  affected  side  has  been  occasionally  seen. 

Palpation  reveals  marked  diminution  or  absence  of 
fremitus,  a  point  of  some  importance  in  the  distinction 
from  a  large  cavity.  Although  the  liver  or  spleen  is 
depressed,  according  to  the  side  affected,  the  organ  is  sel- 
dom felt  below  the  costal  border. 

Percussion  gives  a  full,  deep,  resonant,  and  drum-like 
note,  often  having  a  tympanitic  or  even  an  amphoric 
character,  anoi extending  beyond  the  normal  limits  of  the 
lung,  particularly  anteriorly,  where  fluid  is  less  likely  to 
be  present.  This  note  extends  to  the  opposite  sternal 
border;  on  the  right  side  it  may  reach  the  costal  border, 
and  on  the  left  side  it  replaces  the  area  of  cardiac  dul- 
uess.  Posteriorly  a  similar  note  is  heard,  becoming  dull 
on  reaching  the  level  of  fluid.  In  some  instances.  Osier 
states  that  a  dull  note  is  present  over  the  lung,  due  to 
greatly  increased  plotiral  tension.  This  is  certainly  rare, 
and  both  Fowler  and  West  state  they  liave  never  heard 
it.     The  level  of  dulness  at  the  base  alters  readily  with 
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•change  of  posture,  and  much  more  noticeably  than  in 
pleurisy.  Owing  to  the  large  space  at  the  base  of  the 
thora.x  occasioned  bj'  the  descent  of  the  diaphragm,  a 
large  collection  of  Hiiid  may  be  present  with  a  very 
limited  area  of  dulness. 

Auscultation  reveals  great))-  enfeebled  or  absence  of 
respiratory  sounds,  or  there  is  a  marked  amphoric  or 
metallic  character.  The  amphoric  character  may  be 
heard  over  only  a  small  area,  and  may  be  present  at  one 
examination  and  disappear  at  the  next.  It  is  heard  both 
with  closed  and  with  open  tistuUe,  and  is  consequently  not 
due  to  air  entering  and  leaving  the  pleura,  but  rather  to 
a  modification  of  the  sound  generated  at  the  glottis  and 
transmitted  through  an  air-containing  chamber. 

A  series  of  signs,  known  as  metallic  phenomena,  are 
ver_y  characteristic.  Rales  when  present  have  a  tinkling 
metallic  qualit}',  and  the  voice  sounds  and  cough  have  a 
hollow  echoing  character.  The  coin  test,  brought  out  by 
percussing  anteriorly  with  two  coins,  one  of  which  is  used 
as  a  pleximeter,  and  at  the  Siime  time  listening  with  the 
ear  or  stethoscope  on  the  back,  yields  a  ringing  and  me- 
tallic sound. 

Hippocratic  succussion  is  the  splashing  sound  induced 
by  shaking  the  patient.  In  order  to  hear  this  sound  it  is 
usually  necessary  to  place  the  ear  against  the  chest,  but  it 
is  sometimes  heard  at  a  shoit  distance  from  the  patient, 
and  is  distinctly  heard  by  the  affected  individual.  This 
sound  is  present  only  witli  air  and  fluid  in  the  thoracic 
cavity  and  is  never  heard  in  an  ordinary  pleurisy. 

^Marked  displacement  of  the  organs  is  important  evi- 
dence of  the  disease.  The  heart  is  displaced  toward  the 
opposite  side,  the  organ  being  seen  and  felt  to  the  right 
of  the  sternum  with  left-sided  disease,  and  beyond  the 
left  nipple  when  the  right  lung  is  perforated.  The  liver 
and  spleen  are  displaced  downward,  but  can  seldom  be 
felt  below  the  costal  border. 

Di.\GN0sis. — The  physical  signs  of  a  well-marked  case 
are  so  distinctive  that  their  significance  is  usually  obvious. 
Fulness  and  immobility  of  one  side,  the  altered  percus- 
sion note,  the  feeble  and  amphoric  breathing,  metallic 
phenomena,  succussion,  and  cardiac  displacement  make 
up  a  very  characteristic  combination  of  physical  signs. 

A  sudden  onset  with  d\'spna?a  and  pain  frequently 
suggests  the  nature  of  the  disease,  especially  when  evi- 
dence of  previous  pulmouar}'  tuberculosis  is  obtained. 
Localized  cases  are  readily  overlooked  and  here  the  diag- 
nosis rests  chicHy  on  the  phvsical  signs.  Very  excep- 
tionally a  large  quantity  of  fiuid  may  mask  the  presence 
of  air,  which  is  recognized  only  after  aspiration  and  with- 
drawal of  fluid.  Large  cavities,  particularly  those  rare 
cases  of  almost  total  excavation  of  the  lung,  sometimes 
cause  difficulty  in  diagnosis.  The  percussion  resonance, 
however,  is  often  dull,  the  vocal  resonance  is  increased 
rather  than  diminished,  the  coin  sound  is  heard  only  in 
rare  instances,  there  is  flattening  rather  than  fulness  of 
the  aflfecte<l  side,  the  heart  is  not  displaced,  and  succussion 
is  very  seldom  present. 

After  severe  injuries  rupture  of  the  diaphragm  with 
the  escape  of  the  abdominal  viscera  into  the  thorax  may 
precisely  simidate  the  signs  of  pneumothorax  and  render 
a  correct  diagnosis  impossible.  In  pyopneumothorax 
subphrenicus  tvmpan}',  metallic  phenomena,  and  sue- 
cu.ssion  may  all  be  present.  The  tympanitic  note  is. 
however,  present  in  the  lower  costal  region,  and  is  limited 
above  by  a  line  curved  upward,  representing  the  line  of 
the  diaphragm.  Pulmonary  resonance,  often  of  tym- 
panitic character,  but  differing  in  tone  from  that  from 
the  cavity  below,  is  present  at  the  upper  part  of  the 
thorax,  while  vesicular  breathing  is  also  audible  at  the 
apex. 

A  history  of  gastric  ulcer  or  of  other  abdominal  disease 
is  also  suggestive  of  a  subdiaphragmatic  origin. 

Rupture  of  a  subdiaphragmatic  abscess  into  the  pleural 
cavity  renders  recognition  of  the  primary  condition  diffi- 
cult or  impossible.  In  one  such  case  under  my  care  the 
difficulty  was  still  further  increased  bj'  the  lower  part  of 
the  pleura,  which  commvuiicated  with  a  sulKlia]ihragmatic 
cavity,  being  shut  otf  by  a  circular  ring  of  adhesion. 


Prognosis. — The  imme<liate  prognosis  is  based  on  the 
degree  of  dyspncca  and  the  characters  of  the  pulse.  Ac- 
cording to  West  the  mortality  is  about  seventy  per  cent. 
Saussier's  figures  givi-  the  higher  rate  of  ninety  jjcr  cent. 
The  greater  number  of  deaths  occur  within  tlie  first  few 
days  of  the  disease,  nearly  one-half  dying  within  the  first 
week.  Of  the  cases  fatal  during  the  first  fortnight,  one- 
third  succumbed  on  the  first  day  (West :  Med.  Soc.  Trans. , 
vol.  xxi..  Lancet,  1897). 

Death  usually  results  from  suffocation  and  may  occur 
within  a  few  minutes  of  the  onset.  Rare  cases  have  been 
recordeil  as  proving  immediately  fatal  from  shock. 
When  the  patient  survives  the  danger  of  the  earlier 
stage,  the  exhaustion  residting  from  empyema  or  from 
advancing  tuberculous  disease  frequently  proves  eventu- 
ally fatal.  It  has  been  estimated  that  from  ten  to  twenty 
per  cent,  of  the  cases  terminate  in  recoverj'. 

Among  conditions  which  render  the  outlook  favorable 
are  good  general  strength,  an  absence  of  disease  in  the 
opposite  lung,  and  the  failure  of  fluid  to  collect  in  the 
affected  pleura.  The  cause  of  the  disease  must  be  taken 
into  consideration.  Tuberculous  cases  are  usually  the 
most  serious,  while  those  resulting  from  empyema  or  in- 
jury frequently  run  a  more  favorable  course. 

Tre.\tment. — The  immediate  treatment  of  pneumo- 
thorax consi-sts  in  the  hypodermic  injection  of  morphine. 
By  this  measure  pain,  cough,  and  dyspncea  are  alleviated 
and  the  anxiety  and  distress  of  the  patient  greatly  les- 
sened. Local  applications  of  hot  fomentations  or  poul- 
tices will  also  give  some  relief. 

To  combat  shock  and  feeble  cardiac  action  hj'podermics 
of  ether  are  useful,  and  they  ma)'  be  followed  by  the  ad- 
ministration of  strychnine  and  alcohol.  The  inhalation 
of  oxygen  has  also  proved  of  benefit. 

When  dyspnQ?a  is  a  marked  symptom,  withdrawal  of 
air  through  a  small  needle  may  be  tried.  Owing  to  the 
fistula  in  the  lung  remaining  open  this  usually  proves  of 
only  temporar}'  benefit,  and  in  such  instances  the  needle 
may  be  left  in  for  some  days,  covered  with  an  aseptic 
dressing.  There  is  sometimes  an  escape  of  air  into  the 
subcutaneous  tissues  along  the  track  of  the  needle,  and 
in  withdrawing  it  pressure  should  be  kept  up  for  a  few 
minutes  over  the  site  of  puncture  to  avoid  this  accident. 
AVhen  fluid  collects,  an  exploratory  puncture  should  be 
made  to  determine  its  character.  If  serous  it  may  be  re- 
moved when  the  quantity  is  so  considerable  as  to  cause 
dyspnoea. 

When  pus  is  present,  considerable  difference  of  opinion 
exists  as  to  the  best  method  of  procedure.  When  it  is 
due  to  trauma  or  empyema  there  can  be  no  doubt  that 
free  draining  should  be  established. 

In  tubercidous  cases,  when  the  symptoms  are  not  ur- 
gent, a  waiting  policy  is  often  more  satisfactory  than 
active  interference.  If,  however,  the  quantity  of  fluid 
is  large  and  d3'spnoea  becomes  marked,  something  must 
be  done  for  its  relief.  Aspiration  may  be  tried  first,  and 
should  the  fluid  rapidly  collect,  a  free  incision  and  drain- 
age should  be  established.  Excellent  results  have  fol- 
lowed in  a  few  cases,  and  it  is  surprising  in  these  how 
the  lung  may  expand  and  the  cavity  gradually  close. 
When  the  pus  is  fetid  free  evacuation  is  imiierative, 
offering  as  it  does  the  only  chance  of  improvement, 

Frederick  O.  Finley. 

LUNGS,  DISEASES  OF:  SYPHILIS.     See  Syphilis. 

LUNGS,  DISEASES  OF:  TUBERCULOSIS.— Etiol- 
ogy.— There  are  two  factors  in  Ibc  causation  of  pul- 
monary tuberculosis  which  have  a  practical  bearing  on 
the  subject,  namel)',  the  tubercle  bacillus  and  the  resist- 
ing power  of  the  lung  tissue  with  which  it  comes  in  con- 
tact. The  bacilli  are  essentially  the  cause,  and,  if  in 
sufficient  numbers,  of  marked  virulence,  and  properly 
introduced,  the  result  would  be  tuberculosis  in  practically 
every  case.  Fortunately  these  conditions  rarely  obtain, 
and  so  the  resisting  power  of  the  individual  becomes  the 
more  important  clinical  elen\ent  as  compared  with  the 
bacilli  to  which  we  are  nearly  all  exposed.     How  the 
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bacilli  enter  the  body  is  still  an  open  question,  but 
autliorities  are  generally  agrcetl  that  the  main  channel 
is  via  the  respiratory  tract,  less  commonly  through  the 
blood  and  l3-mph  channels,  the  skin,  alimentary  canal, 
etc.  Direct  hereditary  transmission  can  occur,  but  is 
rare  tinle.ss  we  grant  that  in  many  cases  it  remains  latent 
for  a  Tcry  long  time.  Of  15,4t)0  calves  killed  at  the 
Berlin  abattoir  tjhere  were  only  4  instances  of  tubercidosis 
(Osier).  Hereditary  predisposition  cannot  be  doubted. 
In  1.000  cases  collected  by  Dr.  Theodore  Williaims  we 
find  that  13  per  cent,  showed  tuberculosis  in  the  parents 
and  48  ]ier  cent,  in  some  mcmlier  of  the  family.  House  in- 
fection is  also  a  cause,  especially  if  the  bacilli  are  not  ex- 
posed to  light  and  air  and  are  allowed  to  be  scattered  as 
dust  throughout  the  rooms.  There  is  some  evidence,  neces- 
sarih-  incomplete,  which  shows  that  direct  transmission 
from  man  to  wife  or  mother  to  child  has  occuTred  where 
carelessness  concerning  the  disposal  of  the  sputa  existed. 
The  contagiousness  of  the  disease  has,  however,  of  late, 
been  overrated  and  has  caused  undue  alarm  and  much  in- 
humane separation  of  relatives.  It  is  a  wonder  that  the  coin- 
cidences of  one  case  following  another  have  not  been  more 
frequent  when  we  consider  the  prevalence  of  the  disease. 
Among  the  predisposing  causes  may  be  mentioned  a 
run-down  condition  which  follows  some  of  the  acute  in- 
fectious diseases,  suclr  as  measles,  typhoid,  and  influenza, 
also  freqiient  pregnancies,  prolonged  lactation,  excessive 
worry,  and  diabetes.  Improper  nourishment,  chronic 
alcoholism,  lack  of  sunlight  and  fresh  air,  occupations 
which  expose  tlie  lungs  to  injury,  such  as  glass-blowing 
and  stone-cutting,  are  also  uudoiditcd  predisposing  fac 
tors.  Sex  seems  to  have  but  little  influence  on  the  gen- 
eral mortality,  although  we  lind  that  in  females  the  ten- 
dency is  manifested  earlier.  Dr.  Wilson  Fox  gives  the 
following  table  from  Dr.  Ogle's  statistics  (quoted  by 
Fowler  and  Godlee): 


Under  1  year 

5  years  

10     "     

1.5     "     

20     "     

25     "     

35     "     

45     "     

.55     '•     

65     "     

75     "     and  upward 

All  ages 


Males. 


,034 
432 
616 
,088 
,676 
,041 
,097 
,850 
,274 
,113 
730 


Females. 


993 
491 
1,061 
3,(«IS 
3.79S 
4,165 
3.826 
2.812 
2,073 
1,322 
523 

2,42S 


Pathology. — No  organ  in  the  body  undergoes  such 
manifokl  changes  from  tuberculosis  as  do  the  lungs. 
Hence  any  classification  must  be  either  too  l)urdeusome 
or  in  |5art  unsatisfactory.  It  must  be  remembered  that 
clinically  these  forms  may  be  associated.  Although  the 
general  pathology  of  tuberculosis  is  described  more  fully 
elsewhere,  we  must  pay  some  brief  attention  to  its  effects 
in  the  lungs  along  with  the  dilferent  clinical  pictures. 

Acute  milkiry  Inbeiri/loxis  is  caused  by  an  invasion  of 
the  tubercle  bacnlli  into  various  organs — the  lungs,  pia 
mater,  lymph  nodes,  spleen,  kidney,  bone  marrow,  etc. 
This  invasion  may  be  primary,  but  more  often  is  due  to 
some  older  focus  of  tuberculous  inflammation  not  always 
discovered.  In  the  lungs  we  find  a  geuei'al  distribution 
of  miliary  tubercles  which  are  softer  or  harder,  larger  or 
.smaller,  graj'  or  yellow,  in  accordance  with  the  acute- 
ness  of  the  process.  They  are  distributed  in  the  paren- 
chyma of  the  lung,  in  the  septa,  in  the  walls  of  the  bron- 
chi and  blood-vessels,  and  on  the  pulmonary  pleura;. 

These  tubercles  may  (|uite  repliice  the  liiiig  tissue,  or 
still  leave  visible  the  outlines  of  the  air  vesicles.  If  the 
walls  of  the  bronchioles  or  air  passages  become  infiltrated 
the  adjacent  air  vesicles  soon  become  affected.  These 
nodules  caseate  in  the  centre  as  time  goes  on.  The  lungs 
are  increased  in  size  and  are  hyperfemic,  while  the  bronchi 
are  congested  and  coated  witli  mncus.  The  bronchial 
glands  are  swollen  and  may  caseate.     The  other  organs 


show  changes  described  elsewhere,  and  of  course  greatly 
modif}'  tlie  clinical  picture. 

The  onset  of  the  disease  varies ;  it  is  generally'  a  gradual 
one  but  sometimes  is  very  acute.  The  patient  becomes 
languid,  feels  ill,  suffers  from  anorexia,  nausea,  or  vomit- 
ing. The  tongue  is  coated,  the  bowels  are  generally 
constipated,  less  often  diarrlicea  is  present.  The  spleen 
enlarges.  Fever  increases  and  assumes  the  remittent, 
intermittent,  or  continuously  high  type.  Sometimes  an 
cxanthematous  rash  appears.  Cough,  cyanosis,  dyspnu-a, 
emaciation,  and  anaemia  precede  the  stupor  and  delirium 
which  are  closely  followed  by  death,  generally  within  a 
month  from  the  onset  of  the  severe  symptoms.  The  dis- 
ease may  be  fatal  within  a  few  da-\'s  or  may  last  a  few 

m  1  ths,  but  probably 
ah\r>s  ends  in  death. 
It  the  lesions  ai'e 
chiefly  in  the  lungs  we 
liXAea  resemblance  to 
at  ute  p  n  e  u  m  o  n  i  a. 
Pun  in  the  side, 
c  u.,h  cyanosis,  dysp- 
nn  I  expectoration  of 
blood  streaked  mucus, 
01  absence  of  ex  pecto- 
lation  all  point  to  the 
moie  common  disease 
and  may  easily 
lead  us  astray. 
The  physical 
signs  are  not 
tl  e  fi  n  i  t  e  and 
are  dependent 
upon  the  old  or 
recent  consoli- 
dation, the 
inflamed  bron- 
chi and  pleu- 
ra-. There  may 
be  no  discharge 
of  bacilli  in  the 
sputa  to  con- 
firm a  diagno- 
sis. Often  tlie 
accompanying 
meningitis 
(q.  r.)  makes  U3- 
suspect  the 
disease  or  so- 
complete  1  y 
masks  all  other 
symptoms  that 
thiidi  the  pia 
m  iter  alone  is  affect- 
( d  Sometimes  an 
ol  1  f  icus  of  inflam- 
mxtijn  will  discharge 
bicdli  and  render  a 
diagnosis  possible, 
but  the  tubercles  not 
yet  softening  do  not 
allow  their  escape. 
Fig.  32.54.— Section  of  Left  Lung  from  a  The  special  points 
Case  of  Rapid  Pulnioiiarv  Tuberculosis.  i,,,,,i;,^,r  +,-,  ,r>,-.  ,',it*iv 
Tbe  miper  lohe  rnnlains  large  patches  J^aamj,  to  an  iniei- 
ot  oasfc.us  pn.-unuinia.  some  of  wliicli  pretation  are  the  cya- 
have  softi-ned,  resulting  in  the  foi-ma-  nosis,  the  irregular 
tion  of  cavities.  In  the  lower  lobe 
smaller  areas  of  caseation  are  fount!, 
generally  with  an  occluded  bronchus  in 
the  middle  and,  around  these,  miliai-y 
tubercles.  The  infection  of  the  lower 
lube  is  secondary  to  that  of  the  upper. 
(One-half  natural  size.)  (From  W.  T. 
(.'ouiicilinan.) 


fever,  often  with  nor- 
mal temperature  in 
the  morning,  absciirc 
of  marked  rosrnl:i- 
diarrlnea,  and  other 
intestinal  symptoms 
such  as  occur  in  ty- 
phoid fever,  a  pulse  which  is  rapid  in  proportion  to  the 
fever  and  seldom  dicrotic.  Rarely  is  there  au}'  nosebleed. 
Tuberculosis  of  the  choroid  if  detected  is  of  course  de- 
cisive. 
Treatment  is  symptomatic.     Food  should  be  light  and 
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abundant,  stimulants  should  be  ttiven  in  accordance  with 
the  weakness,  and  baths  administered  for  the  purpose  of 
reducini;-  temperature.  In  the  meningeal  forms  iodide  of 
jiolassium  and  mercury  with  iodoform  iuunctions  are 
eundoyed.     The  progno.si3  is  absolutely  poor. 

Snhiii'ute  Miliary  Tuberculosis  of  the  Lunys. — The  lesion 
varies  in  extent,  being  confined  to  a  portion  of  one  lolX', 
or  scattered  throughout  both    lungs.     It  is 
generally  located  near  the  apex  where  it  may  v«gS;, 

be  limited,  or  it  may  extend,  particularly  to      ,f^'  '- 
the  apex  of  the  other  side  or  to  the  apex  of   ^!^'- 
the  lower  lobe.     The  tubercles  are  like  those 
of  tlie  acute  form,  but  are  harder  and  smallei 
Due  to  the  irritation  of  their  presence  a  local 
catarrhal    bronchitis,    less  often  a  pleurisy, 
and  rarely  an  exudative  pneu- 
monia, accompany  the   specific 
inllammation.     The   lesion  may 
heal,  remain  latent,  or  progi-ess.      ^^^^S^" 
The  severity-  of   the   symptoms      h^!j'>'/ 
varies  with  the  extent  of  the  le-    i.  '. '    ^'' 
sion   and    the    activity    of    the    "- 
process.     In  the  milder  cases  the 
patient  feels  languid,  is  ill  dis- 
posed to  exertion,  tires  readily,         '  "\Jk^ 
loses     appetite,     and     becomes 
somewhat   aua!mic.     In  women 
ameuorrlicea   may  attract  atten- 
tion    tirsl.       There    is    a    little 
cough,    which    persists,    and  is        „    y 
accompanied  by  a  scanty  expec-        '\^ 
toratiou  of   mucus.     Sometimes 

it  is  only  a  dry  cough.  The  bacilli  may  be  found  in  the 
sputa  of  some  but  not  all  of  these  cases  Htemoptyses 
of  varying  amounts  are  often  noticed,  but  are  also  often 
absent.  Gradually  emaciation  and  asthenia  ensue  and 
the  disease  progresses  more  or  less  rapidly,  oi  tends  to 
recovery,  or  goes  on  to  the  chronic  tj  pe  Night  sweats 
and  afternoon  fever  increase  as  the  disease  goes  on.  Pain 
in  tlie  side,  dyspnoea,  on  exertion  especially,  cyanosis, 
and  increased  expectoration  may  also  be  noticed  later. 
The  duration  may  be  months  or  j'ears,  the  c©iiirse  may 
be  continuous  or  intermittent. 

The  physical  signs  are  to  be  specially  sought  at  the 
apex.  They  may  be  entirely  absent  or  indefinite.  A  fen- 
localized  rales,  slight  dulness,  and  incomplete  expansion 
may  be  demonstrated.  The  vesicular  murmur  is  clianged 
in  character,  being  diminished  in  intensity  or  harsher,  or 
with  prolongation  of  the  expiration.  It  may  assume  the 
cogwheel  type.  In  other  words,  what  changes  are  pro- 
duced are  clue  to  the  loss  of  elasticity  in  the  affected  area, 
to  the  pleurisy,  bronchitis,  and  the  consolidation. 

Chronic  Miliar)/  Tuberculosis  shows  changes  which  are 
modified  by  the  chronicity  of  the  process.  The  miliary 
tubercles  are  harder  and  may  form  the  sole  lesion.  Thej' 
are  more  apt  to  undergo  cheesy  degeneration  due  to  the 
lack  of  blood  supply  and  the  specific  poison  of  the  ba- 
cillus. They  may  be  scattered  irregularly  throughout 
the  lungs,  but  the  lesion  is  usually  most  marked  at  the 
apices.  These  tubercles  coalesce  and  form  caseous  masses, 
which  break  down  and  form  cavities.  The  walls  of  the 
bronchioles  inflameand  become  partially  destroyed,  allow- 
ing the  formation  of  bronchiectatic  cavities.  Bronchitis 
is  present  at  the  diseased  portions.  lu  parts  there  may 
be  connective-tissue  changes,  involving  the  pleura,  the 
lungs,  or  both.  Portions  not  directly  affected  may  show 
dilated  air  spaces.  The  symptoms,  physical  signs,  etc..  of 
this  form  will  be  considered  along  with  chronic  ]ihthi.sis. 

Acute  Pulmonnry  Phthisis. — B3'  the  term  "phthisis" 
we  mean  that  a  non-tuberculous  infiammaiion  accom- 
panies the  specific  process.  The  acute  form  is  often 
found  in  children  and  young  adults  with  a  marked  tuber- 
culous predisposition.  The  areas  of  consolidation  are 
peribronchial  and  surrounded  by  congested  portions.  If 
the  process  extends  rapidly,  we  have  a  general  involve- 
ment of  the  lung  tissue  from  the  smaller  areas  running 
together.  The  microscope  shows  rniliarj-  tubercles  to- 
gether with  the  filling  of  the  air  vesicles  with  the  prod- 


ucts of  exudation.  This  is  noticed  particularly  in  the 
walls  of  the  bronchi  and  in  the  air  spaces  abouc  them. 
These  areas  may  undergo  cheesy  degeneration  and  death, 

with  a  casting  off  of  the 
diseased  portion,  thus 
forming  ragged  cavities 
with  but  little  tendency 
to  form  an  organized 
wall.  Over  the  affected 
parts  the  pleura   is  in- 


FIG.  32.i5.— A  Miliary  Tubercle  Involvinfr  only  T7.0  Air  Vesicles,  of 
H-hich  the  Walls  are  Inaitrated  and  the  Cavities  Filled  with  Tuber- 
cle Tissue.     X  300 and  reduced.    (From  DelaBeld  and  Prudden.) 


flamed  and  coated  with  fibrin  or  recent  adhesions.  The 
bronchi  show  the  changes  of  a  catarrlial  inflammation 
and  ma}-  dUjite  and  open  into  the  cavities.  The  bronchial 
glands  are  often  caseous. 

Subacute  Pulmonary  Phthisis. — The  process  being  less 
acute,  confluence  of  the  affected  areas  is  less  apt  to  occur, 
and  time  for  some  fibrous  changes  is  allow-ed.  Complete 
calcification  or  encapsulation  may  be  noted.  The  area 
may  be  converted  into  a  fibrous  mass  wliich  may  or  may 
not  give  future  trouble.  The  symptoms  are  not  so  acute. 
There  is  cough  with  expectoration  which  may  be  accom- 
panied b}-  blood.  Tubercle  bacilli  are  rarely  absent. 
Anaemia,  anorexia,  emaciation,  asthenia,  fever,  and  night 
sweats  are  present.  The  cases  progress  steadily,  inter- 
mittently, or  heal,  or  become  chronic  in  tj-jie.  Under 
examination  the  lungs  w-ill  be  found  to  show  dulness, 
subcrepitant  rales,  and  increased  tactile  fremitus  at  their 
apices.  The  voice  and  lireathing  become  gradually  more 
bronchial  in  character,  although  if  the  bronchi  are  oc- 
cluded w-e  get  incomplete  and  diminished  breath  sounds. 
The  pleurisy,  bronchitis,  fibrous  tissue,  and  cavities  give 
their  appropriate  signs. 

Chronic  Phtki.Hs.— The  lesions  resemble  those  of  the 
more  acute  forms,  but  the  chronicity  of  the  process  allows 
greater  time  for  the  formation  of  "connective  tissue  and 
of  large  cavities.  The  pleurae  may  be  firmly  adlierent. 
The  fibrous  changes  in  the  lung  may  extend  to  the  point 
of  causing  the  lung  to  appear  a  mass  of  dense  tissue  with 
cavities  iutersper.sed.  The  cax'itiesmay  be  walled  by  the 
ulcerating  lung  tissue  or  bv  fibroius  tissue,  and  extending 
through  them  are  cords  'formed  by  obliterated   blood- 
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vessels  and  trabecule  of  lung  tissue.  In  the  vessels  of 
the  cavity  wall  may  be  seen  aneurismal  dilatations,  from 
■vvhieli  tlie  larger  hemorrhages  are  apt  to  occur.  In  the 
tibioid  form  there  is  but  little  tendency  toward  caseation, 
while  the  connective-tissue  changes  are  marked.  If  the 
original  area  is  sufficiently  limited,  the  fibrous  changes 
may  serve  to  encapsulate  it  and  the  lesion  may  cease  to 
give  trouble.  When  cavities  occur  in  the  fibroid  form, 
they  are  more  apt  to  have  smooth  walls  and  they  secrete 
but  little  pus.  They  may  he  almost  obliterated  if  small, 
never  if  large.  The  natural  contraction  of  this  fibrous 
tissue  causes  puckering  and  shrinkage.  Tlie  heart  be- 
comes in  part  uncovered  and  drawn  toward  the  affected 
side,  especially  if  it  is  the  left.  Tlie  pleuriie  are  so  firmly 
adherent  that  they  cannot  be  separated.  The  sound  parts 
of  the  hmg  are  apt  to  be  emphysematous. 

The  progress  of  the  lesions  in  a  case  of  phthisis  is  of 
practical  importance.  In  the  vast  majority  we  find  the 
original  focus  about  an  inch  or  so  below  the  apex,  some- 
times nearer  the  anterior,  sometimes  nearer  the  posterior 
portion.  Thence  the  disease  spreads  backward,  down- 
ward, and  less  rapitlly  forward.  While  this  process  is 
going  on  in  the  upper  lobe,  the  posterior  part  of  the  apex 
of  the  lower  lobe  of  the  same  side  becomes  affected  at  a 
point  readily  examined  when  the  patient  draws  his  scap- 
ida  well  forward  and  slightly  upward,  thus  exposing  the 
apex  of  the  lower  lobe.  Fowler  lias  drawn  attention  to  the 
clinical  importance  of  examining  this  area  when  tlie  signs 
above  are  doubtful.  Subsequently  areas  of  infiltration 
appear  in  the  lower  jiarts  of  the  lobes,  but  separated  by 
crejiitant  tissue.  The  extreme  bases  are  quite  free  from 
evidences  of  the  disease  as  compared  to  the  portions  de- 
scribed. The  opposite  lung  is  affected  usually  at  a  later 
■date  than  the  apex  of  the  lower  lobe,  and  the  progress 
of  the  disease  follows  the  same  general  rule.  There  are 
exceptional  cases  in  which  the  bases  show  active  disease, 
but  generally  an  original  focus  can  be  demonstrated  at  the 
apex. 

Symptomatologt. — AcKte  Pahiwnary  Phthisis.  This 
form  of  the  disease  often  follows  other  conditions,  which 
render  the  lungs  less  resistant  than  usual.  Measles  and 
whoojMng  cough  are  good  examjiles  of  such  diseases. 
It  may  be  apparently  primary  or  may  follow  a  limited 
tuberculosis  of  a  chronic  character  elsewhere  in  the  bod}'. 
The  onset  is  often  acute  and  nia.y  resemble  an  acute  lobar 
pneumonia.  Chill,  stitch  in  the  side,  fever,  rapid  pulse, 
cough,  dyspnoja,  and  prostration  naturally  might  be  a 
group  of  symptoms  which  would  be  taken  for  the  more 
common  disease.  The  lungs  give  the  signs  of  consolida- 
tion, dulness,  bronchial  breathing  and  voice,  and  crepita- 
tions. The  accompanying  bronchitis  and  pleurisy  give 
their  appropriate  signs.  Ha;moptyses  of  varying  extent 
often  usher  in  the  disease.  Unlike  a  pneumonia,  bow- 
ever,  the  expected  crisis  does  not  occur.  The  patient 
has  sweats  which  later  are  profuse.  Emaciation  is  quite 
ra])id  and  asthenia  is  marked.  The  sputa  become  muco- 
purulent and  ordinarily  contain  tubercle  Viacilli  after  soft- 
ening has  begun.  Elastic  tissue  may  be  demonstrated  as 
the  disease  becomes  advanced.  Cavities  form,  generally 
at  the  apex,  and  possibly  a  pneumothorax  may  add  to 
the  distress  of  the  disease.  Death  after  a  few  weeks  or  a 
couple  of  months  is  the  ordinary  termination.  Rarely 
do  these  patients  last  for  as  long  a  time  as  four  months 
except  in  the  few  cases  in  which  the  disease  gradually 
subsides  and  assumes  the  chronic  type.  "If  the  in- 
flammation is  limited  to  the  lower  lobe,  the  quantity  of 
the  tubercular  inflammation  small,  with  no  areas  of  co- 
agulation necrosis  or  bnmchiectasitt',  then  the  inflamma- 
tory products  may  be  absorbed,  the  lung  return  nearly 
to  its  normal  condition,  and  the  patient  recover"  (Dela- 
field). 

Chronic  Fuinns  of  PulnwHury  Tuberculous. — The  dis- 
ease may  begin  in  various  ways.  Possibly  without  any 
impairment  of  the  general  health  the  first  symptom 
noticed  is  the  expectoration  of  blood.  There  are  cer- 
tainly jiatients  who  deny  that  any  other  change  from 
normal  has  been  noticed,  and  in  whom  nothing  can  sub- 
sequently be  detected.     They  may,  in  fad,  become  per- 


fecth'  licaled.  In  these  h;emoptoeic  cases  we  must  realize 
that  the  tuberculosis  preceded  and  was  not  the  effect 
of  the  hemorrhage.  On  the  other  hand,  the  majority 
show  a  lowering  of  the  general  health.  The}'  feel  lan- 
guid, are  easily  tired,  have  no  appetite,  and  have  lost 
weight.  Cough  may  have  been  noticed  but  is  as- 
cribed to  other  reasons,  such  as  pharyngeal  catarrh  or 
the  use  of  tobacco.  Expectoration  may  be  absent  at 
first,  but  eventually  a  small  amount  of  mucus  is  raised 
once  or  twice  a  day,  and  in  it  tubercle  bacilli  may  usu- 
ally be  demonstrated  and  thus  settle  the  diagnosis. 
Their  absence,  however,  must  not  lull  our  suspicions. 
Some  cases  begin  as  an  apparently  simple  pleurisy,  with 
or  generally  without  effusion,  and,  after  an  interval  of 
good  health  following  recovery,  go  on  to  a  chronic  pro- 
gressive pulmonary  tuberculosis.  The  general  ten<lency 
of  medical  thought  is  toward  believing  that  the  great 
majority  of  pleurisies  which  have  no  definitely  known 
cau.se  are  tuberculous  in  origin,  but  with  a  good  chance 
for  complete  restoration  to  health.  These  patients  should 
be  well  watched.  Again,  some  cases  furnish  an  attack, 
or  several  attacks,  of  laryngitis  as  the  first  evidence  of 
tuberculosis,  although  the  lung  is  nearlj'  always  the  site 
of  the  original  trouble  if  we  could  but  detect  it.  In 
many  young  women  the  development  of  ansemia,  and  later 
of  atnenorrha?a,  will  cause  them  to  seek  medical  advice, 
and  then  it  will  be  discovered  that  tuberculosis  is  the 
primary  cause  of  all  the  trouble.  Digestive  disorders, 
otherwi.se  inexplicable,  may,  in  .some  instances,  be  found 
to  be  due  to  pulmonary  trouble.  As  a  rule,  most  cases 
show  an  acceleration  of  the  pulse  and  a  slight  rise  of 
temperature  in  the  afternoon  or  evening.  In  old  people 
it  is  wise  to  remember  that  emphysema  may  serve  to 
disguise  the  tuberculosis,  and  it  is  a  safe  rule  to  ex- 
amine the  sputa  for  tubercle  bacilli  as  a  routine  measure, 
certainly  in  all  who  are  losing  Hesh.  The  same  may  be 
said  of  those  cases  of  influenza  in  which  the  respiratory 
.symptoms  persist.  As  the  disease  progresses  the  jiicture 
becomes  easier  to  understand,  but  far  more  difficult  to 
treat.  The  cough  becomes  more  persistent,  often  par- 
oxysmal, and  at  times  accompanied  by  vomiting.  The 
expectoration  is  more  and  more  abundant  and  in  it  bacilli 
are  more  easily  demonstrated.  The  amount  maj'  reach  a 
half  pint  or  more  in  twenty-four  hours,  in  the  advanced 
cases.  The  sputa  are  rarely  offensive  in  odor  when  fresh, 
unless  bronchiectasis  or  gangrene  exists.  Elastic  fibres 
may  be  demonstrated.  In  the  fibroid  form  of  tubercu- 
losis the  bacilli  are  sometimes  absent  at  intervals.  Hemor- 
rhages, so  much  dreaded  by  the  patient,  vary  in  extent 
from  blood -streaked  sputa  to  one  or  more  pints.  These 
may  come  on  after  exertion  or  when  the  patient  is  at  rest. 
They  occur  in  about  half  the  cases.  The  origin  of  the 
blood  is  at  the  congested  areas  or  from  the  branches  of 
the  pulmonary  artery  which  undergo  erosion.  They 
would  be  more  frequent  were  it  not  for  the  occlusion  of 
these  vessels  by  thrombosis.  Small  aneurismal  dilata- 
tions of  these  arteries  may  also  burst  and  cause  bleeding. 
If  the  hemorrhage  is  followed  by  an  increase  in  fever, 
it  is  generally  due  to  a  further  invasion  of  the  lung. 
Fever  is  regularly  present;  even  in  the  almost  latent 
form  some  rise  at  some  time  can  be  shown  by  the  ther- 
mometer. In  the  fibroid  form  the  tem]ierature  is  often 
subnormal.  The  fever  may  be  inlennittent,  remittenl, 
or  of  the  inverse  type,  i.e.,  higher  in  the  morning  than  in 
the  evening.  It  is  a  very  good  index  of  the  activity  of 
the  disease,  although  toward  the  end  we  fail  to  obtjiin 
any  high  readings  of  temperature:  but  the  evident  in- 
creasing exhaustion  will  serve  to  show  that  the  fever's 
decrease  is  not  due  to  improvement.  The  weakness  of 
the  patient  regularly  varirs  with  tlie  acuteuess  in-  tlie 
duration  of  the  disease.  In  the  sharp  attacks  tlic  lesions 
may  be  indefinite,  j'et  the  patient  is  far  sicker  than  in  the 
chronic  form,  in  which  there  are  fairly  well-markeil  signs. 
Of  course  the  steady  progress  of  the  disease  is  accom- 
panied by  a  commensurate  asthenia,  and  eventually  the 
patient  becomes  bedridden.  Chilliness,  more  rarely  a 
rigor,  may  be  noticed  as  the  fever  rises  daily. 
Night-sweats  are  present  in  nearly  all  the  advanced 
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•cases  ami  iu  some  of  the  earlier  ones.  The}-  occur  with 
the  fall  of  temperature,  and  by  some  are  ascribed  to  the 
accumulation  of  CO2  iu  the  blood,  from  disturbance  of 
respiration  during  sleep,  and  b_v  some  to  the  to.xamia. 
They  occur  generallj'  iu  the  early  morning  or  near  mid- 
Dight.  A  good  index  of  the  activity  of  the  disease  is  also 
to  be  found  in  the  loss  of  weight.  In  the  usual  progres- 
sive case  it  is  gradual  but  fairly  constant,  with  perhaps 
intervals  of  quiescence,  allowing  it  to  become  stationary 
or  even  at  intervals  to  inci'ease  slightly.  Some  patients  by 
careful  feeding  may  be  made  to  gain  weight  for  a  time, 
yet  the  disease  appears  to  go  on ;  while  others  who  have 
become  apjiarently  cured,  when  they  again  become  active 
workers,  lose  some  of  their  accumulated  fat,  yet  are  none 
the  worse.  Digestive  symptoms  are  prominent  in  many 
cases,  anorexia  and  vomiting  cau.sing  the  patient  to  eat 
so  little  that  semi-starvation  ensues.  A  good  digestion 
gives  the  patient  a  lighting  chance  and  is  a  favorable 
element  in  prognosis.  Dyspnoea  on  exertion  is  verj- 
common  and  in  advanced  cases  always  prominent.  It  is 
remarkable  how  little  air  hunger  is  present  when  the  pa- 
tient is  at  rest,  even  when  the  lesion  is  marked.  The 
respiration  rate  is  hurried,  however,  iu  proportion  to  the 
amount  of  lung  involved,  the  extent  of  the  anemia,  and 
the  degree  of  asthenia.  Fever  also  increases  the  rapidity 
of  the  breathing.  The  mental  condition  of  the  patient  is 
often  sanguine  in  the  early  part  of  the  disease,  although 
not  always.  The  later  hemorrhages,  vomiting,  sweats, 
-and,  in  intelligent  patients,  the  knowledge  of  the  progress 
of  the  trouble,  often  lead  to  much  lowness  of  spirits. 
Neuritis  may  be  present.  Sexual  desire  abates  with  the 
strength.  Pleuritic  pains  and  diarrhoea  are  common 
symptoms.  The  complications  lend  their  added  burden 
to  a  disease  which  alone  is  distressing  enough. 

Resi'Lts  OF  Physical  Ex.\min.\tions. — This  part  can 
best  be  treated  separately,  but  a  knowledge  of  the  patho- 
logical changes  is  absolutely  necessary  to  interpret  them 
properl}'.  On  inspection  the  chest  may  show  the  so- 
■called  parahtic  fonn.  The  thorax  looks  flat,  but  if 
we  measure  it  careful!}'  we  shall  find  it  actually  more 
rounded  than  normal,  approaching  the  shape  of  childien's 
chests  and  possibly  beiug  due  to  a  lack  of  full  adult  de- 
velopment. The  scapula'  are  carried  forward,  a  condi- 
tion that  is  due  largely  to  the  rounded  posterior  portion 
which  affords  a  poor  resting-place  for  them.  The  chest 
index,  according  to  Woods  Hutchinson's  measurements, 
is  about  79..5,  while  in  the  normal  adult  chest  it  is  71. 
This  index  is  found  by  dividing  the  antero-posterior 
diameter  by  the  transverse.  Above  and  below  one  or 
both  clavicles  we  may  find  retraction  and  insufficient  ex- 
pansion. The  whole  of  one-half  of  the  chest  may  expand 
but  little;  especially  is  this  marked  in  the  fibroid  forms. 
B3'  stud_ying  Litten's  diaphragm  phenomenon  we  also 
obtain  evidence  of  adherent  pleurae  or  a  loss  of  elasticity 
in  the  lung.  Owing  to  the  fact  that  the  heart  is  somewhat 
uncovered  in  disease  of  the  left  lung,  we  discover  that 
the  cardiac  motions  are  transmitted  to  the  chest  over 
an  abnormally  large  area.  Often  the  heart  is  displaced 
markedly. 

Palpation  serves  to  substantiate  the  points  shown  by 
inspection.  We  should  test  the  tactile  fremitus,  which 
is  increased  over  areas  of  consolidation  and  over  cavities, 
while  diminished  when  the  pleura  is  thickened  to  any 
extent. 

In  percussion  we  have  a  most  valued  test  of  the  physi- 
cal condition  of  the  lungs.  In  those  cases  in  which  "but 
a  few  miliary  tubercles  exist  there  is  sufficient  air  in  the 
lung  to  give  good  resonance,  but  sooner  or  later  their  in- 
creased number,  the  occurrence  of  partial  or  complete 
consolidation,  and  pleural  thickening  cause  a  distinct 
comparative  dulness,  generally  recognizable  at  first  iu  the 
clavicular  and  supraspinous  regions.  This  may  be  best 
demonstrated  by  percussing  from  below  upward  and 
comparing  the  corresponding  interspaces  of  the  two  sides. 
We  nuist  make  due  allowance  for  the  physiological  dul- 
ness found  normally  at  the  right  apex,  "where  also  the 
tactile  fremitus  is  more  distinct  and  the  breathing  more 
broncho- vesicular.     Cracked  pot  and  amphoric  notes  are 


generally  indicative  of  cavities.  There  may  be  a  change 
in  pitch  in  the  note  obtained  over  a  cavity  when  the  pa- 
tient alternately  opens  and  shuts  the  mouth,  and  a  similar 
dilTerence  may  be  noticed  when  the  patient  is  percussed 
in  the  erect  posture  and  when  he  is  percussed  while  re- 
clining. If  much  consolidation  surrounds  a  small  cavity 
the  latter  may  easily  escape  detection.  Emphysema  also 
adds  confusion. 

Auscultation  may  be  negative  or  may  alone  afford  us 
a  diagnosis.  Tlie  early  lesions  generally  show  a  slight 
diminution  in  the  clearness  of  the  vesicular  inspiratory 
murmur  at  the  apices.  The  expiration  becomes  more 
and  more  prolonged  and  of  higher  pitch.  A  localized 
cogwheel  breathing  may  be  present,  but  is  not  significant 
if  no  other  signs  appear.  The  breathing  may  simply  be 
harsher  than  normal.  As  the  consolidation  advances,  the 
brimchial  qualitj-  in  the  voice  and  breathing  becomes 
more  and  more  manifest,  yet  rarely  is  it  as  distinct  as 
in  lobar  inieumonia.  Rales,  chiefly  subcrepitant,  mucous, 
squeaking,  and  rubbing  in  character,  are  highly  signifi- 
cant when  confined  to  an  apex.  As  softening  begins  the 
riiies  liecome  moister,  and  when  cavities  are  present, 
gurgliug  sounds  and  even  metallic  tinkle  may  be  de- 
tected. The  pleuritic  adhesions,  regularly  present,  give 
their  appropriate  signs.  The  heart  sounds  are  often 
transmitted  through  consolidated  areas  with  remarkable 
clearness.  Cavernous  breathing,  with  its  hollow  char- 
acter and  low-pitched  expiration,  shows  the  presence  of 
an  antrum,  while  whispered  and  spoken  voice  also  in- 
dicate a  reverberating  cavity.  Cardiorespiratory  mur- 
mins are  often  present,  and  can  be  distinguished  by  their 
being  better  heard  at  the  end  of  inspiration,  by  the  fact 
that  a  change  in  position  often  alters  them  or  causes  their 
disappearance,  and  by  the  fact  that  they  are  nearly  al- 
ways systolic.  It  must  be  remembered  that,  as  a  cavity 
fills  with  muco-pus  and  then  empties  itself,  the  signs 
will  vary  considerably,  this  very  changeablcness  often 
affording  us  a  clew  to  tlie  condition  present.  We  should 
not  examine  the  apices  onlj'  for  signs  of  the  disease,  for 
in  a  small  number  of  cases  these  signs  may  be  best  dis- 
cerned at  the  base,  at  the  apex  of  the  lower  lobe,  in  the 
upper  axilla,  or  at  that  portion  of  the  lung  which  is  near 
the  heart's  apex.  Radidseojiy  is  helpful  in  determining 
tlic  excursion  of  the  diaphragm,  the  shadows  of  consoli- 
dation, and  the  light  areas  of  excavation. 

DuGNOSis. — This  is  often  rendered  possible  only  by 
the  detection  of  tubercle  bacilli  in  the  sputa.  On  the 
other  hand,  the  bacilli  may  be  absent,  or  we  may  be  un- 
able to  obtain  the  sputa,  and  yet  a  true  clinical  diagnosis 
can  be  made.  In  doubtful  cases  the  expectoration  should 
be  stained  and  examined ;  and  if  only  negative  results  are 
obtained  after  several  trials  and  yet  tuberculosis  is  sus- 
pected, we  should  inject  a  guinea-pig  with  some  of  the 
sputum  and  watch  for  a  following  tuberculosis  in  this 
most  susceptible  animal.  We  should  inquire  for  symp- 
toms of  tuberculosis  in  unexplained  anaemias,  in  chronic 
dyspepsia,  in  persistent  bronchitis,  in  atypical  pneu- 
monias, in  pleurisies,  and  iu  emphysema  where  there  is 
loss  of  weight.  On  the  other  hand,  we  should  not  allow 
the  physical  signs  and  general  symptoms  of  malignant 
pulmonary  growths,  bronchiectasis,  and  gangrene  to  lead 
us  astray. 

The  exact  value  of  the  tuberculin  reaction  is  not  set- 
tled, but  it  ma}'  at  present  be  considered  a  valuable  but 
possibly  not  harmless  aid  in  diagnosis.  As  a  means  of 
securing  a  positive  or  a  negative  proof  it  is  not  above 
doubt.  All  ca.ses  with  afternoon  fever,  emaciation,  re- 
current hoarseness,  or  apical  physical  signs,  however 
slight,  should  be  carefully  watched.  The  administration 
of  potassium  iodide  is  recommended  by  some  authors  for 
the  purpose  of  making  rilles  more  evident,  while  others 
claim  that  in  some  cases  this  procedure  will  cause  an  ex- 
tension of  the  disease. 

TilEAT.MEXT. — In  this  a,ge  it  is  the  physician's  duty  to 
prevent  as  well  as  to  cure,  and  in  tuberculosis  of  tlie  lungs 
we  have  warnings  in  tlie  family  history  and  healed 
lesions  elsewhere  which  warrant  our  taking  special  pre- 
cautions.    Children  who  inherit  a  tendency  to  lung  dis- 
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ease  slinukl  not  be  nursed  by  a  tuberciilons  mother,  but 
should  have  a  wet-nurse,  thus  avoiding  tlie  drain  on  the 
mother,  the  infection  of  the  offspring;  and  tlie  dangers 
of  artificial  feeding.  Later,  an  out-of-door  life  in  a  pure, 
wholesome  atmosphere  should  be  ordered.  The  city  is  a 
poor  phice  of  residence  for  such  cases,  on  account  of 
dusty  and  infected  air  and  the  difficulty  of  tempting  the 
child  to  indulge  in  out-of-door  sports.  Parks  afford  an 
approach  to  the  desired  purity  of  air;  and  where  it  is 
impossible  to  send  children  away,  they  sliould  live  in 
these  open  places  as  much  as  possible.  Their  studies 
shoidd  never  be  permitted  to  interfere  with  their  pln'sical 
development.  Good,  wholesome  food,  plenty  of  milk  and 
cream,  and  cod -liver  oil  during  the  colder  seasons,  tend  to 
increase  their  resisting  power.  They  should  have  sunu}', 
well-ventilated  rooms,  which  sliould  be  kept  fairly  cool; 
and  even  in  winter  direct  access  of  fresh  air  should  always 
exist.  Cool  morning  sponge  baths  with  a  brisk  towelling 
tend  to  lessen  the  chance  of  catarrhal  troubles  and  to 
harden  the  child.  These  .general  h_ygienic  measures  when 
Iiegun  at  an  earlv  age  are  more  easily  continued,  and, 
it  Is  needless  to  add.  they  should  be  emplo3'ed  through- 
out life.  When  tlie  general  health  of  predisposed  indi- 
viduals becomes  run  down,  we  should  order  a  rest  and 
change  of  climate  until  they  have  fully  reoupei'ated. 
Espcciallj'  is  this  true  when  the  respiratory  organs  are 
damaged  after  influenza,  measles,  or  pertussis.  Appar- 
ently slight  catarrhal  conditions  may  either  predisi]jose 
to  tiiberculosis  or  be  really  such  in  a  form  too  mild  to 
recognize. 

In  acute  and  subacute  pulmonary^  phthisis  the  patient 
should  be  kept  in  bed  and  every  endea\'or  made  to  build 
up  the  strength  by  nutritious  food.  If  possible,  overfeed- 
ing should  be  employed.  Milk  and  raw  eggs  at  frequent 
intervals  should  be  administered  to  the  point  of  toleration. 
This  cannot  be  insisted  upon  too  much.  Iliemoptj'Ses  are 
best  treated  by  rest  and  opiimi.  Fever  is  best  controlled 
b3'  a  sponge  bath  in  the  late  afternoon  or  evening.  An- 
tipyretics are  generally  best  avoided.  If  the  acute  sj'mp- 
tonis  subside,  creosote  inhalations  are  to  be  employed; 
and,  if  the  strength  warrants  the  procedure,  adrj'  inland 
climate  must  be  sought,  A  few  cases  do  well  on  ocean 
vo^'ages  if  the}'  can  be  well  fed  and  have  an  airy  cabin, 
and  if  at  the  same  time  they  are  good  sailors.  Arsenic, 
iron,  and  cod  liver  oil  may  be  used  later.  Codeine  and 
heroin  are  useful  when  cough  is  exhausting. 

All  sputa  from  tuberculous  members  of  a  familj- 
should  be  destroyed,  preferably  b}'  burning.  The  dan- 
ger lies  in  the  dried  pulverized  expectoration,  which  is 
then  in  a  condition  to  be  blown  about,  and  not  in  that 
which  is  kept  moist,  as  it  is  in  the  sputum  cup.  Car- 
bolic-acid solutions  (twenty  per  cent,)  are  a  fair  substi- 
tute for  burning  where  the  latter  is  not  convenient. 
Handkerchiefs,  napkins,  bed  clothes,  and  table  utensils 
should  be  scalded  and  thoroughly  cleaned,  or,  better, 
boiled  in  an  alkaline  solution  before  cleansing.  In  tliis 
way,  with  care,  the  danger  of  infection  within  the  house 
is  rendered  less  than  that  which  exists  in  an  ordinary  life 
in  the  city.  At  Seton  Hospital,  during  its  eight  3-ears  of 
occupation  by  consumptives,  only  one  case, "and  tliat  a 
doubtful  one,  has  occurred  among  the  phj'sicians,  nurses, 
or  other  occupants  of  the  institution ;  and  yet  this  hos- 
pital harbors  from  one  hundred  and  fifty  to  two  hundred 
consumptives  most  of  the  time.  In  the  single  case  just 
referred  to,  there  was  a  history  of  pneumonia  which  may 
have  been  tuberculous  in  character. 

Of  the  curative  measures  diet,  climate,  out-of-door  life, 
and  rest  are  the  essentials.  The  diet  must  necessarily  be 
suited  to  the  individual;  generally,  rather  small,  frequent 
meals  serve  our  purpose  best.  In  certain  cases  the  three 
ordinary  meals  of  the  day  should  be  taken,  while  milk 
and  raw  eggs  should  be  administered  between  times  and 
on  retiring.  A  limited  overfeeding  can  thus  be  taught 
to  .some  who  are  by  habit  light  eaters.  The  point  to  be 
gained  is  to  have  the  patient  take  as  much  wholesome, 
nutritious  food  as  his  di.goslive  organs  can  assimilate. 
Perhaps  a  little  wine  or  beer  might  be  taken  by  tlicse  pa- 
tients when   they  serve  as   appetizers,   but   great   care 


should  be  observed  that  we  do  not  iiTitate  that  most  im- 
portant organ  of  the  consumptive,  the  stomach.  If  any 
course  of  treatment  upsets  the  digestion  it  is  a  safe  rule 
to  discontinue  it.  for  by  no  method  can  we  obtain 
strength  for  the  patient  unless  feeding  is  possible ;  and 
in  consumptives  we  have  to  feed  our  patient,  and  also  to 
make  up  for  the  constant  drain  caused  by  the  disease. 
A  carefully  selected  dietary,  vaiied,  digestible,  and  ap- 
petizing, will  often  ccjax  the  patient  to  eat  quite  heartily. 
Much  skill  in  serving  dishe.s — by  making  them  attractive, 
by  not  overloading  the  plates,  and  by  division  into 
dainty  courses — can  be  shown,  and  this  well  repays  the 
trouble.  Milk  and  raw  e.ggs  can  often  be  given  in  large 
amcymts  when  solid  food  is  rejected.  I  have  known 
some  patients  who  could  retain  raw  e.ggs,  taken  whole, 
like  a  soft  capsule,  and  flavored  with  a  little  slieny,  «  hen 
milk  and  broths  were  promptly  vomited  by  them.  Cod- 
liver  oil  in  not  too  large  doses  is  of  help  if  it  does  not  im- 
pair apjietite.  Cream  and  icecream  also  are  palatable 
forms  of  fatty  food,  which  is  of  course  particularly  indi- 
cated in  consumption.  Butter  spread  on  very  thin  slices 
of  bread  is  well  taken  at  times.  Rest  is  also  important, 
due  regard  being  paid  to  individual  peculiarities.  If  fever 
is  present,  the  rule  is  to  keep  the  patient  at  rest.  If  the 
afternoon  fever  does  not  exceed  100^  F.,  exercise  may  be 
permitted,  but  should  be  carefully  watched.  Exhaustion 
and  lack  of  appetite  after  a  walk  mean  that  harm  is  being 
done;  and  the  temperature,  if  taken  immediately  after 
e.xertion,  should  not  exceed  lOr  F.  Of  the  different 
forms  of  exercise, walking,  bicycling,  and  horseback  are 
perhaps  the  best,  and  should  be  leisurely  but  steady  in 
character.  The  general  opinion  among  those  specially 
dealing  with  tuberculosis  is  rapidly  forming  in  favor  of 
a  rest-cure  in  cases  which  are  at  all  active.  Under  this 
regime  the  appetite,  instead  of  suffering,  improves, 
the  fever  and  emaciation  become  less  marked,  and 
often  flesh  is  quite  actively  gained.  A  steamer  chair  or 
couch  should  be  placed  on  the  porch  in  a  place  which  is 
shielded  from  wind  and  rain,  and  should  be  occupied  for 
at  least  eight  hours  daily.  Coldness  of  the  weather 
should  be  clisregarded,  but  ample  covering  of  body  and 
limbs  should  serve  to  keep  the  patient  comfortable.  At 
first  these  measures  are  not  kindly  accepted  by  the  pa- 
tient, to  whom  cold  is  often  disa.greeable,  but  a  tolerance 
is  soon  established,  and  he  soon  learns  to  love  the  method 
and  ceases  to  criticise.  In  a  few  cases  moderate  exercise 
agrees  somewhat  better,  but  these  are  exceptions. 

The  well-known  beneficial  effect  of  change  of  climate 
compels  us  to  select  a  locality  which  will  suit  the  indi- 
vidual case.  If,  after  a  tiial  of  two  or  three  months,  the 
results  are  not  satisfactory,  we  should  seek  another 
region,  with  the  hope  that  it  may  prove  more  favorable. 
Simply  a  change  at  fair  intervals  acts  beneficially  in  the 
case  of  those  of  a  restless  temperament ;  but  if  we  are 
satisfied  that  all  is  .going  well,  we  should  be  slow  to 
allow  a  departure  from  a  region  which  is  accomplishing 
our  purposes.  We  can  judge  of  the  effects  as  being 
beneficial  when  the  patient  be.gins  to  feel  stronger,  im- 
proves in  appetite,  sleeps  well,  and  gains  in  weight, 
while  cough  and  expectoration  lessen.  The  essential 
requirements  of  any  region  should  be  plentiful  .sunshine, 
purity  of  atmosphere,  and  an  equable  temperature.  A 
climate  in  which  the  individual  may  be  out  of  doors  most 
of  the  time,  which  is  dry  and  of  fair  altitude,  should  be 
selected  if  possible.  All  these  reciuirements  cannot  be 
supplied  b.y  a  single  locality,  but  we  should  select  one 
which  answers  as  nearly  as  possible  to  the  desired 
standard.  The  Adirondacks,  Sullivan  County  in  New 
York,  GiJrbersdorf  in  Silesia,  and  Falkenstein  in  South- 
west Germany,  together  with  those  vast  areas  in  the 
southwestern  portion  of  the  United  States,  such  as  por- 
tions of  Arizona,  New  Mexico,  and  Texas,  are  deservedly 
popular.  Southern  California  has  given  good  results 
and  is  a  delightful,  sunnv  region.  The  higher  altitudes, 
such  as  the'~Colorado  resoi-ts  (.">, 000-6, 000  feet).  Davos 
(5,000  feet)  and  St.  Jloritz  (6,000  feet),  are  preferred  by 
some,  but  they  have  the  disjid  vanta.se  of  making  the  cured 
cases  so  dependent  upon  this  bracing  atmospliere  that  a. 
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return  to  the  seaboard  is  often  impossible.  The  emphy- 
sema whicii  folUjws  resilience  in  these  high  places  may 
account  lor  this  peculiarity.  Cases  with  weak  hearts, 
marked  empliysema,  arteriosclerosis,  diabetes,  and  active 
or  advanced  lesions,  should  not  be  sent  to  great  altitudes. 
Patients  who  have  occasional  ha?moptj'ses  may  be  allowed 
to  go  to  the  mountainous  regions,  but  they  should 
make  the  ascent  gradually,  resting  for  several  days  at  in- 
termediate levels.  In  the  case  of  those  who  are  in  the 
advanced  stages  of  the  disease,  the  question  of  a  con- 
genial home  life  must  be  weighed  against  the  beneficial 
elTectsof  climate.  We  must  bear  in  mind  that  many  ap- 
parently hopeless  cases  are  enabled  to  live  an  active  life 
in  a  suitable  region,  and  we  must  not  lightly  allow  senti- 
mental reasons  to  overthrow  our  judgment.  Although 
benefit  is  improbable  it  is  not  impossible. 

The  u.se  of  tuberculin  as  a  curative  measure  is  still  in 
the  e.vperimental  stage,  but  there  is  .some  evidence  that  it 
has  beueticial  results,  both  as  a  healing  agent  and  as  a 
preventive  of  relapses.  It  sliould  be  given  cautiousl}', 
in  doses  of  from  0.2  to  0.5  mgm.,  to  be  gradually  in- 
creased ;  but  care  nuist  be  taken  not  to  increase  the  dose 
to  the  point  at  which  it  produces  any  marked  consti- 
tutional symptoms.  It  should  be  employed  only  in  the 
incipient  cases,  which  of  course  are  those  which  give  the 
best  results  imder  all  methods  of  treatment. 

Creosote  still  holds  its  place  as  the  main  drug  in  treat- 
ment. It  seems  to  benefit  the  cough,  to  lessen  the  expec- 
toration, and  to  improve  digestion.  The  enormous  doses 
often  prescribed  are  not  to  be  recommended :  five  or  six 
drops  well  diluted  and  given  after  meals,  should  suflice. 
Creosote  can  also  be  given  by  inhalation,  a  few  drops  of  a 
solution  of  e(iual  parts  of  creosote,  alcohol,  and  chloro- 
foi-m  being  placed  daily  on  the  sponge  of  a  perforated 
zinc  inhaler.  Carbonate  of  guaiacol.  creosote  carbonate, 
and  palniiacol  have  the  advantage  of  not  being  so  irri- 
tating to  the  stomach,  and  should  be  used  when  the 
crude  drug  disagrees.  Ichthyol,  arsenic,  and  strychnine 
are  employed  with  varying  success  by  some  clinicians. 

The  symptomatic  treatment  is  of  importance,  and  is 
sure  to  tax  the  resources  of  the  physician.  Cough  is  neces- 
sary, and  is  sometimes  best  left  untreated;  but,  again, 
if  it  is  unnecessarily  harassing,  it  miiy  cause  lack  of  rest 
and  even  vomiting,  and  drugs  then  are  useful.  The 
morning  cough  lias  the  purpose  of  ridding  the  lungs  of 
the  accumulated  secretions  of  the  night.  A  hot  alkaline 
drink  here  serves  our  purpose  best,  for  we  wish  to  pro- 
mote and  not  to  check  it.  A  mixture  made  by  adtling 
bicarbonate  of  soda  and  a  little  glycerin  to  a  couple  of 
ounces  of  hot  water,  will  be  found  to  answer  well  the 
desired  purpose.  The  severe  coughs  with  bvt  little  ex- 
pectoration can  often  be  benefited  by  treating  the  pliarynx 
and  lar3'ux  locally.  Ipecac,  ammonia,  steam  inhalations, 
heroin,  codeine,  and  morphine  also  render  effective  aid  at 
times.  The  use  of  morphine  is  absohneh'  necessary  in 
advanced  cases,  but  we  should  wait  as  long  as  possible 
before  employing  it,  as  it  upsets  digestion  ouTv  too  often. 
If  the  cough  is  pleuritic  in  origin,  adhesive  .straps  and 
counter-irritation  maj'  prove  useful. 

Anorexia  is  difficult  to  combat  and  is  frequently  pres- 
ent. A  simple  alkaline  bitter,  such  as  bicarbonate  of  soda 
with  nux  vomica  and  compound  tincture  of  caitlamom, 
taken  before  meals,  is  often  most  successful.  Acids  with 
nux  vomica  after  meals  suit  some  cases  better.  Vomiting 
may  be  relieved  by  oxalate  of  ceriiim,  bLsmuth,  and 
pepsin,  b}'  lavage,  and  by  dietetics.  Some  light  wine  with 
meals  may  serve  to  start  digestion,  while  often  simply 
looking  after  the  cough  will  stop  the  vomiting  and  remove 
the  dread  of  eating  from  the  patient.  Diarrhaa  may  be 
avoided  or  stopped  by  dieting  and  by  the  use  of  opium, 
■  tannic  acid  and  derivatives,  by  rest,  and  by  the  appli- 
cation of  warmth  over  the  abdomen.  If  it  is  of  ulcera- 
tive origin  we  have  a  most  intractable  condition,  but  it 
should  be  checked  as  much  as  pos.sible,  in  order  to  pre- 
vent the  terrific  drain  on  the  patient's  strength.  The 
measures  enumerated  above  may  be  supplemented  by 
starch  and  laudanum  enemata  and  by  astringent  acid 
draughts. 


Dyspna?a,  which  occurs  in  attacks,  is  best  inanaged  by 
rest,  alcohol,  heart  stimulants,  and  oxygen.  If  the  cause 
be  a  pleural  ellusion,  aspiration  should  of  course  be  em- 
ployed; if  pneumothorax,  adhesive  straps  shovdd  be 
applied  to  the  side  at  fault,  and  morphine,  as  well  as 
cardiac  stimulants,  should  be  administei-ed  cautiously. 
Finally,  if  there  be  much  intrapleural  pressure,  the  air 
shoidd  be  withdrawn  under  aseptic  precautions. 

H.'emoptyses  are  best  managed  by  prescribing  absolute 
rest  in  a  half  reclining  position.  The  patient  should  be 
thoroughly  reassured,  and  all  interruptions  to  quiet  re- 
duced to  a  minimum.  Only  the  attendants  should  enter 
the  room,  which  should  be  located  in  a  quiet  part  of  the 
house.  The  bowels  shorUd  be  emptied  thoroughly  with 
a  saline  purge  in  order  to  divert  as  much  blood  as  possi- 
ble to  the  intestines.  Cold  may  be  applied  to  the  affected 
side.  In  extreme  cases  ligation  of  the  limbs  may  be  in- 
dicated, the  blood  being  allowed  to  return  at  intervals 
from  each  limb  in  turn.  This  method  keei)s  the  blood 
stored  up  in  the  veins  and  lessens  its  loss.  The  diet 
should  be  served  cold,  and  must  not  be  stimulating  unless 
urgently  needed.  A  poor  circulation  is  rather  beneficial 
under  those  circunrstances  and  should  be  favored.  As 
regards  the  use  of  drugs  the  writer  prefers  morphine, 
about  one-fourth  of  a  grain  to  be  administered  hypoder- 
maticall_y.  The  disadvanUxge  of  pushing  this  narcotic 
lies  in  the  fact  that  the  benumbing  of  the  reflexes  which 
it  produces,  may  cause  the  blood  to  be  too  readily  re- 
tained in  the  lungs  and  so  drown  the  patient.  The  danger, 
therefore,  lies  in  asphyxiation  rather  than  in  the  direct 
loss  of  blood.  Consequently,  our  aim  should  be  merely 
to  lessen  cough,  restlessness,  and  anxiety,  but  not  to 
make  the  patient  semicomatose.  Atropine,  ergot,  gal- 
lic acid,  hydrastis,  and  ipecac  are  recommended,  but 
probably  do  no  good.  Ergot  contracts  the  arteries,  but 
it  does  not  follow  logically  that  it  contracts  the  rupture 
in  a  vessel ;  in  fact,  quite  the  contrary  ma_y  be  true.  The 
rise  in  arterial  tension,  which  this  drug  causes,  is  also  a% 
distinct  disadvantage. 

Chills  aie  best  treated  by  warmth,  rest,  and  alcohol. 

Night  sweats  can  often  be  checked  Ijj'  a  hot  bath  taken 
just  before  retiring,  and  limited  to  five  minutes'  duration. 
A  good  remedy  for  the  lelief  of  this  symptom  is  a  pill 
which  may  be  made  of  zinc  oxide  (gr.  iij.),  extract  hyos- 
cyamus  (gr.  ss.-i.),  and  strychnine  (gr.^^j-gr.j^,).  Cam- 
plioric  acid  (gr.  xx.)is  often  very  useful.  Agaricin  in 
large  doses  works  well  in  some  cases.  A  light  midnight 
meal  and  sponging  with  dilute  acid  washes  are  measures 
which  should  also  be  tried.  Atropine  sulphate  is  the 
most  reliable  drug,  given  hypodermatically  in  gr.  ^J^ 
doses,  but  it  has  a  disagreeable  effect  on  many. 

Pyrexia  is  best  treated  by  rest  and  cold  sponging; 
rarcl}'  should  we  employ  the  coal-tar  derivatives.  If  the 
stomach  is  not  irritable,  quinine  in  large  doses  may  con- 
trol the  fever  to  some  extent.  Pleuritic  pains  are  most 
effectively  relieved  by  a  tight  strap  of  adhesive  zinc  oxide 
plaster,  applied  to  the  affected  side  in  such  a  manner  as  to 
lessen  its  mobility.  Counter-irritation  by  blisters,  iodine, 
or  cupping,  is  helpful. 

In  conclusion,  we  may  add  that  the  general  weakness 
is  best  combated  by  good  feeding,  rest,  alcohol,  and 
such  means  as  promote  the  patient's  comfort,  ilorphine 
is  necessary  in  many  cases,  and  when  the  patient's  con- 
dition is  hopeless  we  are  justified  in  giving  large  doses  as 
tolerance  becomes  established.  The  treatment  of  the 
many  complications  is  considered  elsewhere. 

Arthnr  Mekille  Shmdy. 

LUNGS,  DISEASES  OF:  TUMORS.— Benign  neo- 
plasms in  the  lungs,  whether  arising  in  the  bronchi  or 
in  the  alveoli,  are  apparently  of  very  rai'e  occurrence,  al- 
though, as  they  cause  very  slight  disturbance  during 
life,  they  may  often  have  been  overlooked.  The  few 
cases  reported  seem  to  have  been  discovered  accidentally 
at  autopsy:  only  one,  that  of  Mackenzie,  having  been 
discovered  during  life.  The  list  of  benign  growths  which 
have  been  found  in  the  lungs  and  bronchi — exclusive 
of  the  trachea— includes  lipoma,  lipomyoma,  papilloma.. 
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myxoma,  osteoma,  cnchoudroma,  clioudio-augionia.  lipo- 
chondro-angioma,  mucous  adenoma,  and  colloid  ade- 
noma, most  of  them  being  rejire.seuted  by  only  one, 
or,  at  the  most,  two  cases.  Rokitausky  rejiorted  a  sub- 
mucous lipoma  growing  in  the  wall  of  a  bronchus,  and 
in  another  case  a  colloid  adenoma,  apjiarcutly  originat- 
ing in  a  misplaced  portion  of  thyroid  ti.ssue  within  the 
wall  of  the  right  lirouchus.  Chiari  found  a  mucous  ade- 
noma iu  the  wall  of  a  brouchiectatic  cavity,  and  a  lipo- 
choudroadeuoma  in  the  wall  of  a  second  similar  cavity. 
He  quotes  Laboulbfine  as  having  examined  a  lipoma  with 
areas  of  spindle  cells — perhaps  smooth  muscle  tibres — 
from  the  bronchial  submueosa.  Papillomata  were  de- 
scrilied  by  ^Villiams  in  non -carcinomatous  bronchi  iu  a 
patient  dying  of  mediastinal  carcinoma.  The  case  re- 
ported by  Jlackenzie  leaves  some  doubt  as  to  the  exact 
situation  of  the  papilloma.  A  polypus  had  been  removed 
from  the  larynx  of  the  patient,  but  the  attacks  of  dysp- 
noea still  recurred,  and  finally,  after  severe  coughing,  a 
small  mucous  i)olypus  was  expectorated.  The  greater 
frequency  of  tracheal  polypi  as  compared  with  bronchial 
makes  it  probable  that  tliis  growtli  also  was  in  tlie  tra- 
chea. 

The  statement  is  tisually  made  in  the  text-books  that 
euchondroma  is  a  comjiaratively  common  tumor  of  the 
limg,  and  that  it  arises  from  the  cartilage  of  the  bronchi. 
A  careful  examination  of  the  litcratui'c,  however,  shows 
that  very  few  cases  of  enchondroma  have  been  reported, 
and  that  of  tho.se  few,  not  nearly  all  can  be  traced  to  the 
pre-existing  bronchial  cartilage.  It  is  even  denied  by 
Cornil  aud  Uanvier  that  such  growths  ever  occiu-  in  the 
lung.  ))ut  we  liave  the  testimony  of  no  less  an  authority 
than  Virchow  to  their  occasional  occurrence  at  the  root  of 
the  lung,  and  even,  rarely,  in  the  parenchyma  near  the  sur- 
face, arising  from  the  C(muective  tissue.  Siegert's  case 
is  one  of  the  few  instances  of  an  euchondroma  which 
cotdd  be  directly  traced  to  the  bronchial  cartilage,  grow- 
,  ing  within  the  wall  of  the  bronchus  and  covered  witli 
ciliated  epitlielium.  Hyaline  cartilage  is  the  form  usu- 
ally found,  altliough  sometimes  the  elastic  variety  is  ob- 
.served;  the  cells  may  be  typical  or  larger  than  usual, 
arranged  in  islands  surrounded  by  an  elastic  or  a  hyaline 
matrix.  Usuall}-  the  growth  is  surrounded  liy  a  vascular 
cap.sule  whicli  passes  iu  and  divides  it  into  lobules. 
Ossiticatiou  of  the  stroma  and  calcification  and  mucous 
degeneration  with  cyst-foi-mations  have  been  fotind.  Vir- 
chow has  described  an  enchondroma  with  a  very  vascular 
stroma  under  the  name  of  enchondroma  telangiectoides; 
Siegert,  a  similar  growth  under  the  name  of  chondro- 
angioma.  Virchow  has  also  described  a  imre  myxoma  of 
the  lung,  and  Rindfleiscli  a  case  of  nudtiple  osteomata. 

It  has  for  a  long  time  been  supposed  that  primary 
malignant  tumors  of  the  lung  were  among  the  rarities  of 
pathology,  but  a  careful  collection  of  statistics  shows 
that  thej'  are  not  so  uncommon,  and  that  they  makeup  an 
appreciable  percentage  of  all  malignant  neojilasnis.  Of 
the  different  varieties,  carcinoma,  sarcoma,  and  endothe- 
lioma, tlie  tirst  is  by  far  the  most  important  numerically, 
although  it  is  not  always  possible  to  be  sure  that  endo- 
theliomata  have  not  been  included  in  the  list.  The  later 
statistics  of  malignant  tmuors  of  the  lung  show  an  in- 
crease over  the  earlier.  Tims  Reinhard,  of  the  Dresden 
City  Hospital,  foiuul  in  545  carcinomata  only  5  primary 
in  the  lung,  or  0.9  per  cent.,  while  Wolf,  thirty  years 
later,  fovuid  a  steady  increase  since  Reinhard "s  time. 
There  were  31  cases  of  primary  lung  carcinoma  in  7,228 
autopsies,  or  .428  per  cent,  of  all  cases.  Piissler's  figures 
from  Breslau  are;  16  i)rimary  carcinomata  of  thelung 
in  870  carcinomata,  4  primary  sarcomata  of  the  lung  in 
130  sarcomata,  making  hing  carcinoma  1.3  per  cent,  of 
all  primary  carcinomata.  Men  are  far  more  frequently 
affected  than  women,  the  proportion  being  about  76  to  24, 
although  Wolf  finds  the  excess  of  men  over  women  even 
greater  than  this.  As  to  tlu'  most  susceptible  period  of 
life,  there  are  different  opinions;  Reinhard,  Piissler,  and 
Wolf  place  it  between  the  ages  of  forty  and  sixty  years; 
Osier  and  Hassa,  on  the  contrary,  find  it  most  common  be- 
tween the  twentieth  and  fortieth  vears.  and  Fuchs  found 


that  the  sixty  cases  analyzed  by  him  were  distributed 
about  evenly  between  the  twentieth  and  fiftieth  years. 

The  exact  origin  of  malignant  epithelial  tumors  of  the 
lung  is  a  disputed  point  among  pathologists.  On  the 
one  hand,  we  have  the  epithelial  cells  of  the  bronchi, 
both  the  lining  cells  *  aud  the  cells  f  of  the  mucous  glands ; 
on  theother,  the  .squamous  cellsof  the  alveoli. J  It  is  this 
last  which  has  aroused  the  liveliest  controversy,  and 
which  is  still  a  disputed  point. 

Primary  carcinoma  iu  the  lung  may  appear  as  multiple 
nodular  growths  along  the  wall  of  one  of  the  larger 
bronchi,  spreading  through  the  lymph  spaces  of  the  peri- 
bronchial connective  tissue  in  the  form  of  a  chain  of 
beads.  In  this  variet}' the  relation  between  the  bronchial 
branches  and  the  neoplasm  is  easily  demonstrable.  A 
second  form  is  the  large,  soft,  isolated  node  or  nodes, 
which  although  often  near  a  bronchus,  small  or  large, 
and  including  it  in  the  gniwth,  yet  spreads  not  by  invad- 
ing the  peribronchial  lymph  spaces,  but  by  filling  the 
alveoli.  There  is  finally  a  third  form  which  lies  between 
these  two,  and  which,  although  it  ajiparentl}'  has  its 
origin  in  the  epithelium  of  the  bronchial  mucous  glands 
or  iu  the  cjdindrical  cells  of  the  mucosa,  does  not  remain 
confined  to  the  peribronchial  connective  tissue,  but 
spreads  out  into  the  parenchyma,  filling  the  alveoli.  In 
both  of  these  last  two  forms  it  is  difficult  to  determine 
the  exact  origin  of  the  growth,  and  it  is  here  that  the 
controversy  arises  as  to  the  part  pla3-ed  by  the  alveolar 
epithelium.  The  well-known  tendency  of  ])roliferating 
epithelium  to  undergo  metaplasia  is  well  .shown  in  these 
carcinomata,  in  which  all  varieties  of  epithelial  cells  may 
be  found  side  bj^  side.  Pure  cylindrical-celled  carcinoma 
is  not  common,  and  even  those  growths  which  can  be 
proved  to  have  originated  in  the  cylindrical  epithelium 
of  the  bronchial  mucosa  often  show  ti'ansitional,  pol_y- 
morphous,  and  squamous  cells;  as  in  a  case  described 
by  Siegert  in  which  the  original  cylindrial  cells  of  the 
bronchial  epithelium  gave  rise  to  a  sciiiamous-celled  car- 
cinoma. On  the  other  hand,  tumors  in  which  connection 
with  the  alveolar  epithelium  seemed  to  be  established 
beyond  a  doubt,  have  shown  a  metaplasia  from  squamous 
ceils  to  cylindrical  cells. 

The  character  of  the  cells  cannot,  therefore,  be  de- 
pended upon  as  an  exact  index  to  their  origin,  yet  it  is 
probably  not  merely  a  coincidence  tliat  the  largest  num- 
ber of  carcinomata  iu  the  lung  contain  cylindrical  cells 
and  that  the  largest  number  are  situated  in  the  broucliial 
walls.  The  disappearance  of  the  mucous  glands  or  the 
filling  of  the  bronchi  by  the  proliferated  epithelium,  can 
fre([Uently  be  pmven.  In  the  case  of  carcinomata  of 
parenchymal  origin  tlie  point  is  harder  to  [irove,  as 
in  such  cases  smaller  bronchi  are  always  included  in 
the  mass  and  might  be  regarded  as  the  starting-point. 
There  seems,  however,  no  a  priori  objection  to  tlie  de- 
velopment of  a  carcinoma  from  the  alveolar  ei)ithelium; 
rather  the  contrary.  Atypical  proliferation  of  these 
Siime  cells,  leading  to  tlie  formation  of  papillary  out- 
growths into  the  alveoli  or  of  masses  of  large  non-pig- 
mented  cells  which  lie  free  within  the  alveoli,  may  be 
observed  in  several  chronic  pathological  processes  in  the 
lung;  iu  chronic  passive  congestion,  in  syphilis  of  the 
lung  (Ziemsseu),  in  chronic  productive  inflammation  fol- 
lowing incomplete  resolution  after  pneumonia  (Siegert, 
Perls,  Ribbert),  and  in  the  epithelium  of  alveoli  which 
are  in  the  neighborhood  of.  but  not  yet  invaded  by,  a  car- 
cinomatous or  sarcomatous  growth  (Fricdliinder,  Wag- 
ner, Schulz).  Metaplasia  of  the  cells  is  often  seen  iu 
these  cases,  the  squamous  cells  giving  place  to  tall  cylin- 
drical ones,  and  there  is  every  reason  to  believe  that  these 
elements,  which  have  taken  on  an  embr}'onal  character, 
might  be  the  starting-place  for  a  malignant  growth.  In 
Friedlander's  case  the  carcinoma  arose  from  squamous 
cells  covering  a  tuberculous  scar  in  the  bronchial  wall. 

It  can  readily  be  seen  from  the  above  tiiat  the  structure 

*  Chiari.  Striiinpell,  Siegert,  Ebstein,  Schwenninger,  Ziegler. 
t  Langhans,  Piissler.  Bircli-Hirschfeld,  Sehafer. 
i  Perls,    Lataste-Malassez,   Griinwald,    Fnedlander,    iVolf,   Boix, 
Fuchs. 
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of  carcinoma  of  the  lung  is  subject  to  wide  variations. 
The  most  common  form  is  that  which  arises  in  the  bron- 
chial wall  and  consists  of  anastomosing  cords  of  cylin- 
drical and  cubical  cells,  with  a  stroma  formed  from'  the 
pcribfonchiid  connective  tissue,  the  growtli  extending 
along  the  lymjih  .spaces.  Less  common  are  the  polymor- 
photVs-celled  form  and  the  squamous-celled  form  with 
typical  pearls  and  lioruitication. 

The  stroma  of  carcinoma  of  the  lung  is  itsually  scanty, 
formed  by  the  jieribronchial  connective  tissue  and  the 
alveolar  walls.  Cornil  and  Ranvier  deny  that  any  new 
stroma  is  ever  formed,  and  tliis  is  probably  true  in  the 
earlier  stages  of  Ilie  growth:  but  in  older  growths  the 
centre  may  contain  a  very  dense  stroma  with  corre- 
sponding decrease  of  cells  (Boix). 

Mucous  degeneration  of  the  cells  is  quite  common, 
especially  in  the  peribronchial  carcinomata;  necrosis, 
fatty  degeneration,  and  hornitication  have  been  found. 
In  the  case  of  tumors  which  connnunicate  directly  with 
a  bronchus  or  a  bronchiectatic  cavity  suppuration  and 
gangrene  may  supervene.  Carcinoma  is  probablj'  the 
underlying  cause  of  many  of  the  cases  of  so-called  spon- 
taneous gangrene  of  the  lung.  Concretions  correspond- 
ing to  the  corpora  amylacea  and  corpora  tlava  of  Siegcrt, 
as  well  as  calcareous  concretions,  have  been  described. 
Siegert  found  partial  ossification  of  the  stroma  in  a  squa- 
mous-celled carcinoma. 

The  dift'erentiation  between  carcinoma  of  the  lung  and 
endothelioma  ise.xtremely  dilHcult.  Piissler,  afteracare- 
ful  review  of  the  one  bundled  and  thirtj-two  cases  of  so- 
called  primary  carcinoma  of  the  lung,  reported  in  the 
literatur:  up  to  1S96,  rejects  no  less  than  sixty  cases,  on 
the  ground  that  the  tumors  described  belonged  to  the 
endotheliomata,  not  to  the  carcinomata.  The  point  is 
one  which  often  cannot  be  decided  with  absolute  cer- 
tainty, lu  both  we  find  large  nests  of  epithelial  cells 
filling  the  lymph  spaces,  and  the  crucial  point,  whether 
or  not  the  endothelium  of  these  lymph  spaces  participates 
in  the  growth,  can  hardly  ever  be  determined  positively. 
Malassez,  Stilling,  Siegert,  and  Schulz  succeeded  in 
demonstrating  the  unaltered  endotlieliiim  surrounding 
the  nests  of  carcinoma  cells;  while  Rokitansky,  Sehul/., 
Schottelius,  Neelsen,  Schwenuinger,  and  Wagner  proved 
the  endothelial  origin  of  the  growtli  in  their  cases.  Usu- 
all}'  a  tumor  composed  of  nests  of  large  cells  is  pro- 
nounced a  carcinoma  without  question;  and  Klebs  is  of 
opinion  that  in  all  cases  in  which  the  lymph  spaces  are 
invaded  the  endothelial  cells  jiarticipatc  in  the  growth. 
Practically  it  is  verv  difticult  to  determine  whether  the 
endothelium  merely  surrounds  the  cell  nests  or  blends 
with  them,  and  the  difficulty  is  still  greater  in  those  cases 
in  which  the  atypical  prohferation  of  alveolar  epithelium, 
already  descrilied,  occurs,  and  gives  the  appearance  of 
an  eariv  stage  of  alveolar  invasion. 

Primary  endothelioma  may  arise  from  either  of  tlie  two 
systems  of  lymphatics,  the  superficial  or  sulipleural,  in 
which  case  the  pleura  is  invariably  involved,  and  the 
deep  or  pulraonal.  in  which  case  the  tumor  is  apt  to  form 
near  the  root  of  the  lung.  It  spreads  along  the  inter- 
lobular lymphatics,  forming  chains  of  nodules. 

The  coincidence  of  tuberculosis  and  carcinoma  in  the 
same  organ  has  roused  much  interest  of  late,  and  several 
cases  have  been  reported  of  these  two  pi-ocesses  in  the 
lung.  Friedliinder  and  Hildebrand  both  found  squa- 
mous-celled carcinoma  developing  in  the  epithelium  lining 
a  tuberculous  cavity.  Schwalbe  reported  three  cases  of 
carcinoma  and  tuberculosis  in  the  same  lung  and  Wolf 
thirteen.  Wolf's  statement  is  somewhat  starthng;  out 
of  thirty-one  cases  of  jirimarv  carcinoma  of  the  lung  he 
fo\md  tinrteen  eomiilicated  with  tuberculosis,  a  number 
far  exceeding  all  of  those  reported  in  the  literature  up  to 
that  time.  Wolfs  descriptions,  however,  leave  nothing 
to  be  desired.  Typical  tuberculous  nodules,  caseation, 
giant  cells,  bacilli,  in  (me  case  general  miliary  tubercu- 
losis, seem  to  prove  his  assertion  beyfmd  a  doubt. 

Metastases  from  carcinoma  of  the  lung  are  most  com- 
mon in  the  regional  lymphatic  glands,  in  the  other  lung, 
and  in  the  liver,  but  mav  be  found  in  anv  orp'nn  or  tissue 


of  the  body.  Pleura,  pericardium,  and  bone  come  next 
to  the  above-named  in  oi'der  of  frequency;  less  common 
are  metastases  in  the  heart  muscle,  diaphragm,  kidney, 
adrenals,  brain,  and  spleen ;  still  less  common  are  those  in 
the  peritoneum,  thyroid  gland,  pancreas,  and  gall  blad- 
der. A.  singular  situation  for  a  metastatic  growth  was 
the  centre  of  a  myoma  of  the  uterus.  The  wall  of  tlie 
cesophagus  was  invaded  in  one  case,  the  vena?  pulmouales 
in  four,  the  arteria  pulmonalis  in  four,  and  the  vena; 
cavas  in  five.     There  is  no  record  of  extension  to  the  aorta. 

Primary  sarcoma  of  the  lung  is  much  less  common  than 
carcinoma.  Piissler  finds  four  of  the  former  to  sixteen 
of  the  latter.  Sarcoma  arises  in  the  peribronchial  or  in- 
terloliular  couneclive  tissue.  All  varieties  have  been  de- 
scribed— round-celled,  spindle-celled,  giant-celled,  mixed- 
celled. 

Secondary  carcinoma  and  secondary  sarcoma  of  the 
lung  are  of  comparatively  freciuent  occurrence.  Ac- 
cording to  Reinhard  the  proportion  of  secondary  malig- 
nant growths  to  primary  is  seventy-four  of  the  former  to 
five  of  the  latter.  In  the  case  of  secondary  carcinoma 
the  original  tumor  is  apt  to  be  situated  in  the  mammary 
gland,  pleura,  liver,  or  stomach;  in  the  ca.se  of  secondary 
sarcoma  the  primary  tumor  is  usually  in  bone.  Secondary 
growths  are  apt  to  be  multiple  and  to  involve  both  lungs. 
Osier  reports  a  secondary  colloid  carcinoma  which  filled 
both  lungs,  the  primary  growth  being  in  the  pancreas. 
In  rare  instances  a  single  metasta.sis  is  found;  as  in  an- 
other case  of  Osier's,  a  solitary  tumor  in  the  pleura, 
secondary  to  a  myeloid  sarcoma  of  the  wrist.  The  mode 
of  extension  of  secondary-  growths  is  almost  always  along 
the  ij'mphatics;  very  rarely  is  there  an  infiltration  of  the 
])ai'enchyma.  They  arise  either  by  extension  from  neigh- 
boring tissues,  as  the  asophagus,  bronchi,  mediastinal 
glands,  etc. ;  or  from  the  pleura  along  the  subpleural 
lymphatics,  or  from  a  distance  along  the  pulmonal 
lymphatics;  or.  finally,  b}-  an  embolus  in  the  pulmonarj'' 
artery.  Aufrecht  rejiorts  an  interesting  case  of  embolism, 
in  a  liranch  of  the  pulmonary'  artery,  from  a  carcinoma  in 
the  gall  bladder;  the  growth  of  the  embolic  carcinoma 
had  not  yet  penetrated  the  adventitia  of  the  vessel  in 
which  it  had  lodged. 

The  etiolog}'  of  primary  malignant  tumors  of  the  lung 
can  be  only  a  matter  of  conjecture  in  the  great  majority 
of  ca.ses.  Trauma  is  undoubtedly  an  important  factor; 
the  great  preponderance  of  male  over  female  patients  is 
enough  to  show  that.  Osier  remarks  on  the  frecjuency 
of  primary  lung  carcinonia  among  the  workers  of  the 
cobalt  miues  of  .Schneeberg.  Two  of  the  four  cases  re- 
ported b3'  Aufreelit  had  a  history  of  severe  injury  to  the 
affected  side  of  tlie  chest,  and  Georgi  and  Lowenthal  also 
could  trace  their  cases  to  trauma. 

In  the  diagnosis  of  primaiy  malignant  tumors  of  the 
lung  a  distinction  between  carcinoma,  sarcoma,  and  en- 
dotlielioma  can  be  made  only  in  those  rare  instances  in 
wliieh  a  portion  of  the  tumor  is  coughed  up  with  the 
s]iutuni.  The  greater  frequency  of  carcinoma  makes 
that  the  most  probable  diagnosis.  Clinically,  the  distinc- 
tion is  made  not  between  malignant  growths  of  different 
character,  but  between  the  deep-seated  ones  which  arise 
at  the  root  of  the  lung  and  tlie  more  superficial  or  sub- 
pleural ones.  Roughly  sjieakiug,  the  former  simulate 
mediastinal  disease,  the  latter  pleurisy. 

Certain  general  symptoms  are  common  to  both  the  deep 
and  the  superficial  growths,  tlic  most  important  of  which 
is  cachexia,  in  several  instances  the  only  symptom  which 
pointed  to  a  malignant  tumor.  Pain  is  a  very  variable 
symptom,  probably  depending  largely  on  the  extent  to 
which  the  pleura  is  involved.  It  is  sometimes  entirely 
absent,  sometimes  very  severe,  like  intercostal  neuralgia, 
and  it  may  run  down  the  arm  as  well  as  the  chest.  A 
feeling  of  "tension  without  definite  pain  is  sometimes  felt. 
Fever  is  not  common,  and  when  present  should  be  re- 
garded as  a  complication  rather  than  as  an  inherent  part 
of  the  disease,  being  due  not  to  the  tumor  but  to  a  pneu- 
monic process,  or  to  putrid  infection  of  a  bronchiectatic 
cavit^',  or  to  suppuration  or  gangrene  of  the  affected 
part  of  the  lung.     Many  clinicians  lay  stress  upon  the 


CO^ 


Lupus  ErytUeiuato- 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


enlargenieat  of  the  supra-  and  infraclavicular  hmph 
glands,  but  a  careful  review  of  the  reported  cases  shows 
this  to  be  a  rare  occurrence ;  nor  could  it,  if  present,  be 
regarded  as  particularly  significant,  as  such  an  enlarge- 
ment might  be  caused  by  tuberculosis.  Osier  speaks  of 
swelling  of  the  axillary  and  even  of  the  inguinal  glands, 
but  those  cases  are  very  exceptional. 

Cough  is  often  absent;  when  present  it  may  be  slight, 
■with  little  sputum,  or  severe  and  persistent,  with  abun- 
dant sputum.  A  decided  dilTereuce  of  opuiion  exists 
among  tlie  authorides  on  the  subject  of  the  sputum  of 
malignant  tumor  of  the  lung.  The  majority  of  text- 
books on  medicine  lay  great  stress  on  this  point  and  con- 
sider the  characteristic  sputum  to  be  the  most  valuable  of 
all  aids  to  the  diagnosis  of  this  obscure  affection.  As  to 
the  kind  of  sputum,  however,  which  is  to  be  considered 
characteristic,  tlie  opinions  differ  widely.  Some  describe 
it  as  thin,  mucoid,  of  purpli.sh-brown  color,  the  "prune- 
juice  "  sputum.  Stokes  found  this  present  in  ten  out  of 
eighteen  cases,  and  thinks  it  of  great  diagnostic  value. 
Others  describe  a  reddish,  jell_y-like  substance,  sometimes 
likened  to  raspberry  jelly,  sometimes  to  cui-rant  jelly; 
still  others  descril)e  it  as  Imght  green  in  color,  with  large 
grwn  balls  of  muco-pus.  It  may  be  scanty  and  non- 
odorous  or  abimdant  and  fetid.  Blood  is  often  found ; 
Boyd  found  it  in  the  sputum  of  more  than  half  of  his 
forty-nine  cases.  The  truth  is,  that  the  sputum  in  malig- 
nant tumors  of  the  hmg  depends  not  on  the  primary  dis- 
ease so  much  as  on  the  extent  and  character  of  the  bron- 
chial intlannnation,  the  amount  of  hemorrhage,  and  the 
formation  of  bronchiectatic  cavities,  etc.  The  color  of 
the  sputum,  the  xiresenee  or  absence  of  blood,  the  con- 
sistence, odor,  etc.,  cannot  be  regarded  as  diagnostic,  for 
tuberculosis,  bronchiectasis,  pneumonia  with  slow  resolu- 
tion, lung  abscess,  maj'  cause  any  of  the  different  kinds 
of  sputum  which  have  been  described  as  characteristic 
of  lung  tumiir.  The  only  kinil  of  sputum  which  is  ab- 
solutely patliognoraonic  is  that  which  contains  portions 
of  the  tumor.  The  references  to  these  in  the  current 
text-books  would  lead  one  to  infer  that  such  sputum  is 
not  unusual;  but  a  study  of  the  literature  reveals  the  fact 
that  only  five  cases  have  been  reported  in  whidi  portions 
of  the  tumor  were  found  in  the  sputum,  three  of  tJiese 
five  being  primary  carcinoma,  two  secondary  sarcoma. 
In  the  case  described  by  Ilaempeler,  of  secondary  sai'- 
coma  of  the  lung  following  a  primary  bone  sarcoma, 
fragments  of  tissue  were  found  in  the  siiutum,  and  these 
proved  to  be  round-celled  sarcoma.  Eiclihorst's  case  of 
secondary  sarcoma  was  similar  to  this.  The  Uu'ee  cases  of 
carcinoma  were  not  quite  so  clear,  for  the  sputum  did  not 
contain  shreds  of  tissue  but  only  single  cells,  resembling 
alveolar  epithelium  but  much  larger,  multinucleated,  and 
non-pigmented.  The  ease  of  lu'onig  is  interesting  in  this 
connection.  He  made  an  exploratory  puncture  to  ascer- 
tain whether  the  duluess  present  was  caused  by  a  collec- 
tion of  fluid  ;  and,  failing  to  obtain  any  fluid,  lie  made  a 
second  attempt  with  a  larger  needle  and  succeeded  in 
removing  bits  of  tissue  composed  of  round  cells.  The 
growth  proved  to  be  a  sarcoma. 

The  involvement  of  the  pleura  often  gives  rise  to  the 
most  prominent  sjanptoms,  masking  the  underlying  dis- 
ease. By  many  authors  the  hemorrhagic  character  of 
the  effusion  is  emphasized ;  but  Movitard-Martiu  found 
hemorrhagic  ideurisy  in  only  twelve  per  cent,  of  the  two 
hundred  cases  analyzed  by  him,  and  Aufrecht  goes  so  far 
as  to  say  that  this  form  of  j)leurisy  is  more  common  in 
non-carciuomatous  than  in  carcinomatous  cases.  Tlie 
effusion  maj'  be  aljundant,  sero-librinous,  or  purulent. 
The  attempt  to  find  cancer  cells  in  the  exudate  has  never 
succeeded. 

So  far,  the  symptoms  have  been  the  same  for  both  the 
deep  and  the  superficial  tumors,  but  in  considering  the 
physical  signs  the  two  forms  must  be  dealt  with  sepa- 
rately. Generally  speaking,  the  subjective  symptoms 
are  more  pronounced  in  the  deep  tumors,  the  physical 
signs  in  the  superficial.  In  tlie  deep  tiunors  we  have 
chiefly  tlie  disturbances  due  to  pressure  upon  tlie  nerves, 
vessels,  bronchi,  and  (esophagus,  while  the  pliysical  signs 


of  a  new  growth  may  be  entirely  absent.  Inspection 
sometimes  reveals  a  fulness  of  the  afl'ected  side  with  ob- 
literation of  the  intercostal  spaces,  but  this  is  more  com- 
mon in  the  superficial  tumors.  Later  on,  contraction  of 
the  connective  tissue  and  collapse  of  atelectatic  lung  tissue 
may  cause  a  narrow  ing  of  the  chest  wall.  There  may 
be  diminished  expansion  of  the  affected  side.  Lividity  of 
the  chest  on  that  side  and  of  the  corresponding  arm  has 
been  observed,  but  usually  only  late  in  the  course  of  the 
disease.  Gradually  increasing  dyspnoea  is  greater  in  this 
form  than  in  the  supei-flcial,  and  is  both  inspiratory  and 
expiratory ;  sometimes  more  extreme  than  is  the  ease  in 
tuberculosis. 

Percussion  reveals  no  abnormality  in  the  early  stages, 
but  often  there  is  a  sudden  development  of  dulness  with 
loss  of  respiratory  sounds,  more  aljsolute  and  more  rapid 
than  is  usually  the  case  in  tuberculosis.  Woillez  speaks 
of  a  tympanitic  note  on  percussion  during  the  earlier 
stages  due  to  loss  of  elasticity  of  the  lung  tissue,  this 
note  then  changing  suddenly  to  complete  dulness. 

The  signs  on  auscultation  are  those  produced  bj'  press- 
ure on  the  bronchi — stridor  or  weakness  or  complete 
absence  of  the  respirator}^  sounds.  The  normal  tracheal 
breathing  is  also  apt  to  be  weakened.  Curschmann  has 
pointed  out  the  fact  that  in  tumor  of  the  left  lung  the 
heart  sounds  are  better  conducted  through  the  solid  mass 
than  they  would  be  through  a  pleuritic  effusion. 

Pressure  on  the  neighboring  structures  is  responsible 
for  the  most  prominent  physical  signs  and  symptoms  in 
the  deeply  seated  tumors.  The  heart  ma}'  be  displaced ; 
the  veins  may  be  compressed  and  lividity  with  o'dema 
of  the  upper,  less  often  of  the  lower  extremity,  may  result 
from  this  narrowing;  pressure  on  the  recurrent  laryn- 
geal nerve  may  cause  changes  in  the  voice;  pressure 
on  the  cesophagus  may  cause  difficulty  in  swallow- 
ing. As  to  this  last,  a  slight  compression  is  not  unusual; 
an  extensive  compression,  however,  is  very  rare.  Press- 
ure on  nerves  other  than  the  recurrent  laryngeal  almost 
never  occurs.  The  growth  may  not  only  compress  the 
vessels  but  may  involve  tlieir  walls  and  lead  to  rupture 
with  fatal  hemorrhage.  Such  extension  has  been  ob- 
served in  the  case  of  the  vena2cava\  the  vena;  pulnionales, 
and  the  arteria  pulmonalis;  never  in  that  of  the  aorta. 

As  to  the  diagnosis  between  carcinoma  at  the  root  of 
the  lung  and  mediastinal  tumor,  the  chief  points  are: 
that  the  mediastinal  growth  is  apt  to  attain  greater  di- 
mensions than  the  lung  tumor,  so  that  a  large  area  of 
dulness  under  the  sternum  would  more  probably  mean 
the  former;  that  dyspnu'a  develops  earlier  in  lung  tu- 
mor than  in  mediastinal  tumor;  and  that  compression 
of  the  vessels  with  lividity  develops  earlier  in  the  medi- 
astinal. Signs  of  comjiression  of  the  vena  cava  sujierior 
comuig  on  early  and  followed  b}'  dyspnoea  would,  there- 
fore, sjieak  for  a  mediastinal  growth;  the  reverse  order 
is  the  rule  in  lung  tumors.  On  the  other  hand,  involve- 
ment of  both  recurrent  laryngeal  nerves,  without  signs 
of  aortic  aneurism  and  without  compression  of  the  vena 
cava  superior,  would  speak  for  the  lung  tumor. 

The  second  class  of  tumors,  those  which  arise  in  the 
smaller  bronchi  or  in  the  parenchyma  and  are  more  super- 
ficial!}'situated,  give  often  the  clinical  picture  of  pleuritis 
alone,  especially  when  confined  to  the  lower  lobes.     The 
line  of  dulness,  which  does  not  change  with  change  of 
position,  is  a  valuable  diagnostic  point.     Dulness  and 
loss  of  respiratory  sounds  are  easier  to  demonstrate  in 
these  tumors  than  in  the  deeper  ones ;  pain  is  more  severe ; 
but  dyspncea  and  symptoms  due  to  pressure  on  vessels 
and  nerves  are  often  entirely  absent.     The  diagnosis  be- 
tween these  more  superficial  tumors  and  tuberculosis  is 
extremely  difiicult.     The  absence  of  tubercle  bacilli  in 
the  sputum,  the  late  involvement  or  non-involvement  of  ' 
the  apex,  the  fact  that  dulness  is  apt  to  be  greater  in  ] 
front  tJian  beliind,  and  to  be  absolute  with  comi)lete  dis-  | 
appearance  of  respiratory  sounds,  these  are  the  chief  aids  | 
to  dill'erentiation  between  the  two  processes. 

The  diagnosis  of  secondary  growths  is  necessarily  ! 
simpler.  Symptoms  referable  to  the  lungs  arising  in  a  [ 
patient  with  a  previous  history  of  carcinoma  or  sarcoma 
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would  at  ODce  arouse  suspicion  and  lead  to  a  diagnosis 
wliich  iniglit  not  have  been  possible  in  the  absence  of  a 
primary  gi'owtli.  However,  in  botli  primary  and  secon- 
tlary  growths  inflammatory  processes  in  lung  and  pleura 
nia)'  completely  mask  the  true  nature  of  the  disease,  and 
consequently  it  is  not  strange  that  many  cases  arc  re- 
ported in  wliich  the  diagnosis  of  pleurisy  with  elfusion 
was  made;  while  there  are  others  which  were  diagnosed 
as  lung  syphilis,  lung  abscess,  gangrene,  chronic  pneu- 
monia, luix-rculosis,  etc.  Pilssler  records  a  case  of  fatal 
hemorrhage  from  the  right  branch  of  the  pulmonary 
artery  which  had  become  invaded  by  a  lung  carcinoma, 
althongh  there  had  been,  up  to  the  end,  no  sj'mptoms 
that  conld  be  referred  to  the  liuig. 

The  duration  of  the  disease  is  said  to  be  from  si.\  to  eight 
months,  but  Ziemssen  reports  a  case  which  extended 
over  several  years,  and  which,  strangely  enough,  im- 
proved temporarily  on  antisyphilitic  treatment.  On 
the  other  haml,  Jaccoiid  reports  one  which  w-as  fatal 
within  a  week  after  Ihe  first  appearance  of  sj'mptoms. 

Ti!E.\TMENT  of  the  disease  is  necessarily  palliative 
only  and  must  be  directed  to  controlling  complications 
and"  relieving  pain.  No  possible  therapeutics  for  malig- 
nant growths  in  the  lung  can  be  formulated. 

Alice  Hamilton. 
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LUPETAZINE — dimethyl  piperazine.  dipropvlene  dia- 
mine. [11N.(('11...CH.CH3);.N11J— is  a  white  crystalline 
powder  of  the  same  dosage  and  therapeutic  uses  as 
piperazini'.  II'.  .1.  Bitnteclo. 

LUPULIN. — LrPULiNOM. — ^"The  glandular  powder 
separated  from  the  strobiles  of"  hops.  U.  S.  P.  The 
origin  of  this  substance  has  been  fully  described  imder 
Hops.     It  is  thus  described  in  the  Pharmacopoeia: 

"Bright  brownish-j-ellow,  becoming  yellowish-brown, 
resinous,  consisting  of  minute  granules  which,  as  seen 
under  the  microscope,  are  subglobnlar,  or  rather  hood- 
shaped,  and  reticulate;  aromatic  and  bitter. 

"  When  lupidin  is  agitated  with  water  and  the  mi.xture 
allowed  to  stand,  no  considerable  sediment  (sand,  etc.) 
should  be  deposited.  When  iginled,  lupulin  should  not 
leave  more  than  ten  per  cent,  of  ash." 

It  is  obtained  from  the  liops  by  abrasion,  and  should 
then  be  stirrtd  uijon  the  surface  of  water  to  remove 
heavy  impurities,  with  which  it  is  often  greatlv  adulter- 
ated. Such  adulteration  is  readily  detected  bj'  estimat- 
ing the  percentage  of  ash,  for  which  the  above-named 
ten  per  C(;nt.  is  too  liberal  an  allowance. 

The  dilTerences  in  composition  and  action  between  ho].s 
and  lupulin  are  chiefly  those  of  degree.  It  _vields  about 
three  jiercent.  of  volatileoil  and  a  proportionately  greater 
amount  of  the  bitter  principle,  but  lacks  the  tanm'n.  It 
is  given  in  doses  of  from  Ave  to  thirtj'  grains.  The  Phar- 
macopo'la  i)rovides  a  fluid  extract  and  an  oleorcsin,  the 
dose  of  the  latter  being  from  one  to  five  grains. 

Ilcnry  II.  Riisby. 

LUPUS  ERYTHEMATOSUS.— A  disease  of  the  skin 
wliicli  has  s(in)c  ol  the  clinical  features  of  lupus  vulgaris, 
but  from  whicli  il  isalisolutely  distinct  in  that  the  tubercle 
bacillus  of  Koch  is  now  known  to  be  absent  from  its 
lesions.  The  name  was  first  used  by  Cazenave  in  lf>.50, 
and  is  to-day  the  recognized  name  for  the  disease  through- 
out the  world.  L'nfortunately,  the  nature  of  the  process 
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is  obscure,  there  being  nothing  in  the  histological  appear- 
ance of  the  lesions  which  can  be  said  to  be  distinctive  of 
lupus  erythematosus.  The  process  commences  in  the 
upper  corium  and  consists  of  an  exudation  of  round  cells. 
This  has  caused  some  investigators  to  regard  the  nature 
of  the  process  as  inflammatory,  and  they  have  acccord- 
ingly  assigned  the  disease  a  place  in  that  group.  Al- 
though this  is  a  decided  advance  from  the  po.sitiou  of  the 
earlier  dermatologists  who  placed  the  disease  among  the 
cellidar  neoplasms,  the  truth  is  that  even  to-day  one 
can  And  very  little  in  the  enormous  mass  of  literattu-e  on 
lupus  erythematosus  that  is  available  as  a  basis  for  a 
comprehensive  definition  of  the  disease. 

In  sharp  contrast  with  the  vagueness  of  its  etiology, 
the  clinical  pcsition,  in  dermatology,  of  lupus  erythema- 
tosus is  clearly  defined.  T_ypical  examples  of  the  disease 
are  easy  of  recognition,  for  they  all  have  certain  marked 
characteristics.  The  lesion  con.sists  of  areas  of  persistent 
erythema  extending  at  the  margin  at  a  slow  rate,  and 
showing  a  marked  tendency  to  sink  in  at  the  eldest  por- 
tion, a  phenomenon  to  which  the  name  of  central  atrophy 
has  been  given. 

Sympto]H.\tologt. — Lupus  erythematosus,  as  it  first 
appears,  consists  in  the  formation  of  one  or  several 
slightly  raised  areas  of  a  briglit  red  color,  from  the  size 
ofapinhead  to  that  of  a  bean.  These  areas  do  not  en- 
tirely disappear  on  pressure,  and  their  color  is  apt  to 
vary  a  goocl  deal  from  day  to  day,  sometimes  nearly  fad- 
ing out  and  at  other  times  being  intensely  red.  After 
the  disease  has  remained  in  this  state  for  an  uncertain 
period  peripheral  extension  occurs;  that  is,  the  sharply 
defined  patch  of  erythema  gradually  increases  in  area 
through  the  involvement  of  the  adjacent  skin.  At  the 
same  time  the  central  area  is  seen  to  be  covered  with 
scales.  These  scales  are  usually  small  and  very  adherent. 
On  attempting  to  remove  tliem,  one  sees  that  they  are 
attached  to  the  sides  of  the  mouths  of  the  .sebaceous  fol- 
licles, which  seem  to  be  early  ailected  in  the  disease  by  an 
abnormal  hyperkeratosis  that  extends  deeply  into  the 
glands.  The  rate  of  extension  varies  greatly,  but  the 
process  has  alwaj's  a  chronic  course.  Sometimes  there  is 
extension  at  one  part  of  the  border  without  any  change 
at  the  remainder,  and  often  the  entire  ])atch  may  re- 
main for  months  without  appreciable  enlargement.  The 
changes  in  the  central  area  of  the  patches  are  eciually 
uncertain,  but  usually  the  atrophic  tendency  can  be  rec- 
ognized in  most  cases.  This  consists  in  a  sinking-in  of 
the  patch  in  this  region  with  a  decided  lessening  of  the 
color.  AVlien  the  lesion  is  fully  developed,  the  atrophic 
skin  is  white  and  glistening,  somewhat  resembling  a 
cicatrix,  from  which  it  differs  niicroscopicall_y  and  clinic- 
ally by  the  absence  of  true  scar  tissue.  Furthermore,  it 
does  not  contract  and  displace  the  adjacent  parts.  In 
favorable  cases  the  erythematous  border  may  entirely  dis- 
appear, leaving  only  the  atrophic  centre  which  is  abso- 
lutely permanent.  This  termination  is  rare,  however, 
most  cases  showing  activity  in  some  part  of  the  integu- 
ment for  j'cars.  Sometimes  the  lesions  are  the  site  of 
other  processes,  among  which  true  lupus  and  epithelioma 
are  the  most  important. 

The  commonest  seat  of  lupus  erj-theniatosus  is  upon 
the  face.  Here  the  di.sease  often  shows  itself  Avith  abso- 
lute bilateral  .symmetry.  The  "butterfly  lesion"  of 
Hebra  is  classical  and  is  formed  by  the  involvement  of 
the  cheeks  and  the  dorsum  of  the  nose,  the  areas  on  the 
cheeks  representing  the  two  outstretched  wings  of  the 
butterfly  and  that  on  the  nose  its  bcdj'.  At  times  in 
connection  with  this  lesion,  and  at  other  times  existing 
alone,  lesions  of  the  ears,  scalp,  eyebrows,  and  lips  may 
be  .seen.  Another  occasional  site  for  the  disease  is  the 
back  of  the  hands,  the  fingers,  and  the  toes.  The  lesions 
in  these  different  places  are  apt  to  be  modified  somewhat 
by  the  variations  in  the  anatomy  of  the  skin  in  the  differ- 
ent regions.  This  is  especially  true  of  the  scalp,  where 
the  characteristic  red  border  is  not  well  marked,  and 
where  the  permanent  loss  of  hair  over  the  area  of  central 
atrophy  is  a  predominating  .symptom. 

Lupus  erythematosus  of  the  mucous  membrane  is  ex- 
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tremely  rare.  It  lias  been  rcpoitid  on  the  buccal  sur- 
faces, and  also  ou  the  conjunctiva  in  connection  with  the 
disease  on  the  sl\in  of  tlie  face. 

Many  attempts  have  been  made  to  establish  subdivi- 
sions of  the  disease  in  accordance  witli  tlie  ditl'erent  lesions 
which  may  be  pres- 
ent. The  most  im- 
portant classification 
is  tliat  of  Kaposi. 
who  recognized  two 
forms.  One  is  the 
discoid,  of  which  the 
butterfly  lesion  is  a 
type,  and  the  otliev 
is  the  disseminate 
form,  in  which  the 
lesions  are  multiple 
and  their  evolution  is 
more  rapid,  some  un- 
dergoing involution 
and  others  persistini;-. 
In  these  ca.ses  theie 
are  apt  to  be  grave 
constitutional  (lis 
turbances  of  a  ly- 
phoidal  natiu'c,  with 
a  fatal  termination. 

Pathologic  A  I. 
An  ATO  MY.  —  A  1- 
thotigh  many  impor- 
tant li  istol  ogical 
features  of  lupus  ery- 
thematosus have  been 
definitely  settled,  in 
general  the  results  of 
microscopical  re- 
search have  not  been 
satisfactory.  While 
one  can  say  with  ab- 
solute certainty  that 
neither  tlie  tubercli' 
bacillus  nor  any  other 
micro  -  organism  is 
present  in  tlie  lesions. 
the  fact  remains  that, 
so  far  as  ])arallels  can 
be  drawn,  the  sec- 
tions of  lupuserytlse- 
uiatosus  closely  re- 
semble those  of  other 
inflammatory  proc- 
esses. The  earliest 
lesion  and  the  ad- 
vancing periphery  of 
the  patches  show  no 

other  dejiarture  from  the  normal  than  the  existence  of  a 
small  round-cell  intiltratiou  in  the  neighborhood  of  and 
around  the  capillaries  of  tlie  upper  thinl  of  the  corium. 
These  cells  are  often  confined  to  the  perivascular  Ij-mpli 
spaces,  and  the  general  consensus  of  opinion  is  that  tliey 
are  continually  passing  out  from  the  blood  stream.  That 
the  blood-vessels  are  in  a  chronic  state  of  dilatation  is  of 
course  known  from  the  clinical  aspects  of  the  disease. 
The  fate  of  these  round  cells  is  not  always  uniform. 
Many  probably  repass  into  the  circulation  unaltered; 
others  undergo  fatty  degeneration  or  are  changed  info  a 
finely  granular  material,  and  then  jiroliably  remain  in  situ, 
in  this  altered  condition,  for  long  |pcriods. 

The  cells  themselves  are  always  uninucleated,  their 
nuclei  staining  with  great  bril'liancy.  Multinuelear 
leucocytes  are  practically  not  found.  Wlieii  degenera- 
tion occurs,  it  does  not  attack  any  special  collection  of 
cells,  but  affects  the  cells  here  and  tliere.  This  is  an  im- 
portant feature  because,  although  large  collections  of 
cells  are  frequently  found,  there  is  no  evidence  at  any 
point  of  the  influence  of  a  to.\iu  acting  locally  and  caus- 
ing cell  destruction. 

Passing  to  the  older  lesion  we  see  these  .same  cells  often 
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massed  together  in  the  now  gi-eatly  dilated  lymph  spaces, 
and  single  cells  invading  almost  every  tissue  of  the  skin. 
They  are  found  among  the  epithelia  of  the  rete  and  of 
the  hair  follicles,  in  the  sebaceous  glands,  between  the 
muscle  cells  of  the  arrectors,  and  among  the  nerve  fibres. 

The  vessels  are  in 
many  places  throm- 
bosed and  filled  with 
collections  of  cells 
and  detritus.  An- 
i>tlier  cliange,  prob- 
ably peculiar  to  lu- 
p  u  s  erythematosus, 
and  dating  from  the 
early  lesion,  is  the 
degeneration  of  the 
collagenous  bundle, 
so  that  in  man}'  places 
the  whole  mass  of 
connective  tissue  in 
the  corium  gives  a 
positive  reaction 
with  clastic  fibre 
stains,  such  as  acid 
orcein.  The  rete  Mal- 
jii  glii  is  greatly 
thinned  in  all  stages 
of  the  disease  and  the 
spinous  processes  are 
]iractically  flattened', 
out.  The  coil  glands, 
are  often  dilated  and 
c  o  n  tain  cast  s,  in 
wliicli  case  the  mouth 
of  the  gland  is  found 
plugged  with  horny 
tissue. 

In  the  oldest  atro- 
phic portion  the  in- 
filtration is  always, 
less  apparent,  but 
more  distant  i-egions, 
like  the  fat  bodies, 
are  found  to  have, 
ibeir  caiiillaries  man- 
tled by  the  Siime 
round  cells.  Here  the 
larger  vessels  and 
nerves  are  often  re- 
duced to  mere  fibrous 
cords  and  are  recog- 
nized with  the  great- 
est difficulty.  Most 
of  the  siuking-in  of 
the  atrophic  portion 
is  due  to  the  collapsing  of  the  lymph  and  blood-vessels. 

In  summing  up  the  I'esults  of  the  microscopical  inves- 
tigation, we  can  say  to-day  that  in  all  probability  the- 
primary  lesion  of  lupus  erythematosus  is  a  paralysis  of 
the  muscular  support  of  the  vascular  system  of  the  skin. 
The  exudation  of  round  cells  is  distinctly  <a  passive  one. 
The  dilatation  of  the  blood  and  lymph  sjiaces  is  ]:ienna- 
nent  and  results  in  grave  disturbances  of  the  nutrition  of   , 
the  area.     The  subsequent  atrophy  is  due  to  a  great  ex-   j 
tent  to  tlie  obstructive  pirocesses  in  the  vessels  and  a  cut-  j 
ting-off  of  the  blood  supplj'.  j 

Etiology. — Lupus  erythematosus  is  one  of  the  rarer  | 
diseases  of  the  skin.  It  is  somewhat  more  common  in  i 
women  than  in  men.  It  is  essentially  a  disease  of  adult  | 
life,  although  cases  have  been  reported  in  which  the  [ 
process  started  in  childhood  and  in  old  age.  While  the  i 
exact  cause  is  unknown,  certain  predisposing  local  influ-  I 
ences  have  been  noted.  These  are,  on  the  one  hand,  con- 
gestive disturbances  of  the  skin,  the  disease  following  j 
acne  ro.sacea,  eczema  seborrlnvicum,  erysipelas,  and  sear- 
let  fever;  and,  on  the  other  hand,  direct  trauma  or  injury  i 
of  the  corium,  by  frost-bite,  tattooing,  insect  stings,  and  | 
instrumental  treatment  of  other  diseases  with  the  scarifiefi 
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or  curette.  It  must  lie  admitted,  however,  that  the  dis- 
ease usiiaUj'  starts  without  known  antecedents,  and.  so 
far  as  can  "be  detected,  in  perfectl}' healthy  individuals. 
Many  otiier  troubles  have  been  reported  as  being  asso- 
ciated with  the  di.sease.  but  thc^'  do  not  throw  any  light 
on  the  nature  of  the  affection.  Among  these  are  uterine 
derangements,  chlorosis.  an:emia,  and  chronic  nephritis. 
Some  writers  mention  a  lack  of  mental  development,  and 
state  that  melancholia,  induced  by  the  disfigurement  of 
the  lesions,  is  not  uncommon. 

The  question  of  the  relationship  of  lupus  erythema- 
tosus to  tuberculosis,  while  still  kept  open  by  the  FVeuch 
school  of  dermatologists,  has  ceased  to  excite  the  Siime  in- 
terest which  it  did  ten  years  ago.  Briefly,  it  may  be  s;iid 
that  the  International  Congress  of  Medicine,  heki  in  Paris 
in  1900,  did  not  settle  this  point.  At  that  time  the  micro- 
scope had  furnished  sufficient  negative  evidence,  as  re- 
gards the  existence  of  the  tubercle  bacillus  in  the  lesion 
of  lupus  erythematosus,  to  warrant  the  declaration  that 
it  was  absent.  The  French  school,  however,  claimed  that 
the  absence  of  the  bacillus  could  not  exclude  tuberculosis 
altogether,  for  they  had  been  able  to  detect  true  tubercu- 
lous deposits  in  other  parts  of  the  body  in  a  sufficient 
percentage  of  cases  to  warrant  a  legitimate  suspicion  as 
regards  the  remainder ;  and  consequently  they  held  that 
this  disease,  as  well  as  many  others,  was  due  to  tlie 
circulation  in  the  blood  of  the  toxin  of  the  bacillus, 
which,  acting  on  the  vaso-motor  centres,  was  capable  of 
causing  the  lesions.  Diseases  in  this  group  are  called 
"toxi-tubercuhdes."  la  contradistinction  to  true  tuber- 
culosis of  the  skin,  in  which  the  bacillus  can  be  demon- 
strated. The  group  of  toxi-tuberculides  is  a  large  one 
and  embraces  certain  necrotic  papular  affections  in  which 
not  only  does 
there  seem  to  be 
more  evidence  of 
the  local  action  of 
a  toxin  Hiau  we 
have  in  lupus  erj-- 
thematosus.  but 
in  which  there  is 
also  a  greater  per- 
centage of  known 
tuberculous  sub- 
jects. The  op- 
ponents of  the 
French  school 
have  failed  to  find 
in  their  cases  tin- 
same  high  percen- 
tage of  tubercii 
lous  patients,  and 
hence  do  not  rec- 
ognize an}'  neces- 
sary connection 
between  the  two 
disea.scs. 

Diagnosis. — 
Typical  cases  of 
lupus  erythema- 
tosus do  not  pre- 
sent any  great 
difficulty  of  diag- 
nosis, but  in  the 
various  stages  of 
its  evolution  cer- 
tain points  of  re- 
semblance  to 
other  dermatoses 
may  bo  a  cause 
of  confusion. 
This  is  especially 
the  ease  when  we 
are  in  the  pres- 
ence of  an  early  lesion,  covered  more  or  less  with  scales, 
and  when  the  atrophic  nature  of  the  process  is  not  in  evi- 
dence. Here  we  must  exclude  nearly  all  of  the  super- 
ficial scaly  diseases  before  making  a  diagnosis.     The  late 
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lesions,  especially  those  of  the  face,  sometimes  offer  diffi- 
culties in  diagnosis.  Here  the  patches  may  at  times 
resemble  those  of  lupus  vulgaris  or  of  syphilis  in  the 
tertiary  stage.  Both  these  classes  require  special  con- 
sideration, but  the  latter  is  the  more  important  and  will 
thei'efore  be  taken  up  first. 

The  late  lesion  is  most  often  confounded  with  lupus- 
vulgaris,  especially  in  those  cases  in  which  true  tubercles- 
of  lupus  vulgaris  have  developed  at  some  part  of  the 
lesion.  In  these  cases  the  fact  that  lupus  erythematosus- 
never  ulcerates  or  attacks  the  deeper  tissue,  as  docs  lupus- 
vulgaris,  is  perhaps  the  most  iniportant  point  in  differenti- 
ation; but  the  patulous  sebaceous  follicles,  the  peculiar 
scale  formation,  and  the  appearance  of  the  central  atrophy 
in  lupus  eiTthematosus,  which  has  little  resemblance  to 
the  seal's  left  b.v  an  extensive  lesion  of  lupus  vulgaris, 
are  also  important.  In  cases  of  the  uncomplicated  lesion 
of  lupus  erythematosus,  the  absence  of  the  typical  sub- 
cutaneous tubercle  of  lupus  vulgaris  renders  confusion 
impossible. 

From  the  serpiginous  syphilide  of  the  face,  lupus  ery- 
thematosus can  be  differentiated  by  its  much  slower  evo- 
lution and  by  the  absence  of  scar  tissue.  Furthermore,  the 
tertiary  lesions  of  syphilis  show  a  tendency  to  extend  by 
the  formation  of  distinct  foci  and  not  by  the  even  mar- 
ginal progression  of  lupus  erythematosus.  If  any  un- 
certainty should  exist,  the  history  of  the  patient  and  the 
positive  results  of  anti-syphilitic  treatment  would  clear 
up  the  diagnosis. 

From  discrete  patches  of  eczema  and  psoriasis  lupus 
erythematosus  can  best  be  differentiated  b_y  a  close  ex- 
amination of  the  skin  after  the  forcible  removal  of  the 
scales.     Neither  of  the  two  processes  ever  ends  in  an 

atrophy  of  the 
skin,  nor  do  they 
show  the  exten- 
sion of  the  scale 
formation  into  the 
mouths  of  the  se- 
baceous glands. 
On  tlie  other 
hand,  the  pathog- 
noiiKinic  sign  of 
psoriasis,  which 
appears  on  the 
tearing  off  of  its 
scales  and  consists 
in  the  opening  of 
the  finger-and-toe 
processes  of  the 
corium  as  bleed- 
ing points,  is  nev- 
er seen  in  connec- 
tion with  lupus 
erythematosus. 
Further  points  of 
differentiation 
from  eczema  are 
that  the  hislory  of 
both  moisture  and 
itching  is  rarely 
absent  in  eczema, 
and,  besides,  the 
border  line  be- 
tween eczema  and 
the  healthy  skin 
is  not  so  sharply 
marked  as  that  in 
lupus  erythema- 
tosus. 

From  tinea  tri- 
cophytina,    lupus 
erythematosus 
can  be  differenti- 
ated bv  the  facts  that  the  lesion  starts  at  a  late  period  of 
life,  and  that  the  microscope  does  not  reveal  the  pres- 
ence of  mycelium  and  spores. 
Pkognosis.— The  prognosis  of  lupus  erythematosus  is 
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i-k.  at  the  Helsht  of  the  Erythema.  The  section 
with  two  open  capiUarit-s  ;  a  pltig  in  orifice  of 
mis.    (Fordyce.) 


Eiiipns  Viilffai'ls. 
l^iipiiN  '\^iil:>arls. 
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good  as  regards  both  the  general  health  and  the  outcome 
of  auj'  rational  treatment.  The  clianecs  of  tubereulosis 
of  the  lung  develojiing  are  sliglit,  but  should  be  borue  in 
mind.  Small  patehes  offer  an  u.\celleut  opjiortuuity  for 
removal,  and  the  larger  superfieia!  lesions  usually  yield 
to  mild  treatment.  Even  the  much  raised  discoid  lesions 
often  disappear  of  themselves.  The  two  unfavorable 
features  of  the  disease  are  its  tendency  to  relai^se  and  the 
amount  of  time  required  for  treatment.  An  exception 
to  a  favorable  prognosis  is  in  the  acute  type  of  Kaposi. 
This  is  very  I'are  and  but  one  case  has  been  reported  in 
the  United  States. 

Tre.wment. — While  there  are  no  known  internal 
remedies  that  have  a  specific  iutlueuce  on  the  lesions  of 
lupus  erythematosus,  a  careful  survey  of  the  general 
condition  of  the  patient  is  most  desirable.  A  tonic  or 
antituberculous  treatment  is  often  indicated.  Articles  of 
food  and  drink  which  cause  a  temporary  flushing  of  the 
face  should  be  avoided,  and  the  patient  should  be  iu- 
«tructed  to  guard  as  far  as  possible  against  the  extremes 
of  heat  and  cold.  A  number  of  observers  have  from  time 
to  time  reported  the  amelioration  of  the  trouble  during 
the  administration  of  certain  remedies.  Among  them 
are  the  iodide  of  potassium,  iodoform,  arsenic,  ichthyol, 
and  tiie  salicylate  of  sodium. 

The  external  treatment  is  of  great  importance  and,  for 
convenient  consideration,  may  be  divided  into  the  fol- 
lowing sections:  (1)  The  application  of  soothing  remedies; 
(!i)  the  use  of  stiuuilating  applications;  (3}  surgical  in- 
terference. 

Soothing  remedies  arc  always  indicated  when  there  is 
much  hyperiFinia  (.f  the  skin.  Small  young  lesions  fre- 
quently ilisappear  under  this  treatment  ahme.  It  is  also 
useful  when  the  lesions  show  unusual  vascularity  or  a 
tendency  toward  intlanuuation,  and  as  an  after-treatment 
when  the  skin  has  been  artilieially  stimulated  in  tlie 
course  of  treatment.  The  soothing  prepaialions  em- 
ployed are  astringent  powders,  lotions,  and  sinqile  oint- 
ment, such  as  are  I'ecommended  fur  the  tieatnient  of 
acute  dermatitis.  Powders  containing  oxide  of  zinc  and 
the  common  washes  of  zinc  and  calamine  are  nnicli  used. 
Compression  obtained  by  the  application  of  collodion  and 
ichthyol  or  by  strapping  the  lesions  with  zinc  oxide 
pl.ister  is  sometimes  lieiieiicial. 

Of  the  many  stimulating  remedies  the  most  useful  is 
the  tincture  of  green  soap.  This  is  applied  daily  by 
rubbing  well  into  the  patch  and  then  washing  with 
water.  A  slight  grade  of  inflammation  is  set  up,  which 
in  turn  can  be  treated  by  some  soothing  loti<in.  This 
treatment  is  especially  aiqiliealile  iu  lesions  with  excessive 
scaling  of  the  follicles.  I>y  it  the  [ilugs  in  the  sebaceous 
glands  are  removed  and  a  great  improvement  in  the  ap- 
pearance of  the  lesions  on  the  face  can  be  obtained.  Care 
should  be  taken  that  the  ap])lications  are  not  too  pro- 
longed or  too  severe,  for  the  epiilermis  over  the  patches  is 
extremely  thin  and  sensitive.  After  the  scales  and  jilugs 
are  removed,  they  can  often  be  kept  away  by  the  appli- 
cation of  Lassar's  jjaste  containing  salicylic  acid.  Other 
preparations  of  value  in  this  class  are  ointments  contain- 
ing suli)luu-,  tar,  oil  of  cade,  mercury,  iehlhyol.  ;iiid  re- 
sorcin.  Cases  have  been  reiiorted  as  cured  under  the 
continuous  application  of  mercurial  plaster.  In  very 
indolent  patches  pair.ting  with  juire  carbolic  acid  or  with 
glycerin  in  which  iodine  and  iodide  of  potassium  are  dis- 
solved has  been  foiuiil  beiiclicial. 

The  treatment  by  caustic  acids  and  alkalies  is  obsolete, 
having  been  discarded  on  account  of  the  excessive  de- 
struction of  ti.ssue.  Some  writers,  however,  recommend 
the  acid  inlrate  of  mercury,  arsenic  paste,  and  chloracetic 
and  pyrogallic  acids.  Oidy  very  small  areas  .should  be 
treated  at  a  lime  if  these  remedies  are  used. 

Treatment  by  surgical  means  is  often  useful,  especially 
the  method  of  linear  seaiilieaticm.  This  does  not  differ 
in  any  way  from  the  same  method  used  in  aene  rosacea  or 
in  hiims  vulgaris.  It  cimsists  in  ni.iking  ]iarallel  cuts 
tlii'diigl]  till'  pateli  and  canying  tliein  a  short  distance 
outside  it,  ami  then  in  making  another  set  at  right  angles 
to  the  first.     Bleeding  should  be  encouraged  and  pressure 
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made  if  the  patch  is  much  raised.  This  treatment  is  not 
diflieult  and  gives  exceedingly  good  cosmetic  effects. 
Oilier  mctlKids  are;  curetting  the  tissue  nw ay  en  masse, 
and  destroying  it  by  the  electric  cautery.  Neither  is  of 
much  value.  Dining  the  past  lew  years  cures  liave 
been  made  by  both  radio-  and  phototherapy. 

Oscar  II.  Ilddci: 


LUPUS  VULGARIS.— Lupus  vulgaris  is  a  cellular 
new  griiwth  nf  the  skin  or  nuieous  membrane  due  to 
the  direct  inoculation  willi  the  tubercle  bacillus  and  to 
the  peculiar  formative  reaction  of  the  connective  tissue 
which  follows  the  infection.  Neither  histologically  nor 
iu  respect  of  its  intensely  chronic  course  does  this  form  of 
tuberculosis  of  the  skin  differ  from  the  chronic  form  of 
tuberculosis  situated  in  other  parts  of  the  body,  and 
hence,  as  elsewhere  in  tuberculosis,  the  lesion  of  lupus 
vulgaris  starts  by  the  development  of  tyjiical  tulierculous 
tissue.  Tills  primary  etlloresenice,  orlupoma,  consists  of 
several  brownish-red  to  yellow  areas,  from  the  size  of  a 
pinhead  to  that  of  a  pea,  situated  in  the  deeper  parts  of 
the  corium,  and,  when  uncomplicated  by  secondary 
changes  iu  the  skin,  the  lesion  is  easily  recognized  by  its 
peculiar  characteristics.  The  nodules  are  deeply  .seated  in 
the  skin  and  cause  no  apparent  tumefaction.  When 
jiressed  upon  with  a  piece  of  glass,  they  lose  their  redness 
and  become  either  brown  or  yellow,  a  color  due  to  neero- 
biiitic changes  at  the  centre  of  the  nudule.  Inconsistency 
they  are  much  softer  than  the  surrounding  skin  and  are 
easily  penetrated  by  any  fine  blunt-pointed  instrument. 
Tlieevolutionof  the  nodules  is  extremely  slow,  but  in  lime 
the)'  alwa3'S  disappear  by  absorjition,  leaving  .scar  tissue. 
The  disease  itself  spreads  by  the  formation  of  new  foci 
at  the  periphery  and  by  invading  the  deeper  tissues.  The 
disease  on  the  face  .seems  to  have  a  special  predilection 
for  cartilage,  as  that  of  the  nose. 

While  many  lesions  of  lupus  pursue  an  uninterrupted 
course  to  the  formation  of  a  cicatrix,  others  are  markedly 
modilicd  by  secoudarj' changes  which  occur  in  and  around 
the  nodule  and  in  the  overlying  epidermis.  The  varying 
degree  of  involvement  of  the  corium  and  of  these  second-j 
ary  changes  may  give  to  lupus  a  great  number  of  clinical! 
pictures,  and  it  has  been  tlie  custom  to  subdivide  the  dis- 
ease by  the  addition  of  Latin  adji'etives,  which  merely 
designate  the  chief  clinical  feature  present.  The  more 
important  are  as  follows:  ; 

Lupus  inavuhisvs  (Lupus  planus.) — This  division  era- 
braces  all  lesions  of  lupus  vulgaris  which  consist  of  the 
uncom])licated  ctflorescence  of  the  nodules.  The  disease 
begins  by  the  ap|i(  arance  of  only  a  few  tubercles,  but] 
before  many  mouths  have  elapsed  tlu;  end  product  is  ap-i 
parent  as  sear  tissue.  Tliis  .scar  tissue  is  very  ditfuse  audi 
even,  for  tlie  tubercles  oceu|iy  tlie  whole  depth  of  the! 
corium  and  have  little  or  no  healthy  tissue  between  tliem. 
The  disintegration  and  resoijition  of  the  tubercle,  on  the] 
other  hand,  do  not  always  take  place  in  a  uniform  man- 
ner. Although  the  scar  tissue  is  situated  in  the  main  at 
the  periphery  of  the  lesions,  it  rarely  hajipens  that  the 
Central  area  of  a  lupus  sear  is  .so  entirely  separated 
from  tliem  that  pressure  with  glass  does  not  reveal  theiri 
presence  in  a  ])artially  ab.sorlieil  state.  Their  existence in| 
some  part  of  the  lesion  is  not  only  necessary  for  diagnostic 
purposes,  but  it  affords  a  measure  of  the  activity  ot 
the  process  at  any  locid  ]>oint,  as  regards  both  the  iuva^ 
sion  of  the  adjacent  healthy  .skin  and  the  likelihood  ol 
ftu'ther  develo|imcnt  at  the  centre  of  the  lesion. 

In  tills  grmq)  must  be  included  lupus  vulgaris  wher 
it  is  develiiping  in  the  lesion  of  other  diseases,  as  hipu! 
eiylliematosiis,  and  in  old  sears,  and  it  is  usually  the  con 
dition  ill  which  the  disease  primarily  appears  when  the 
other  forms  are  to  be  the  ultimate  product. 

Lupus  iiodnsus  (L.  tuberculatns,  elevatus,  tumidus 
non-excgens,  non-ulceratus). — This  clinical  type  follow: 
the  macular  variety  and  is  due  to  the  tendency  of  lh< 
inilividnal  nodules  to  remain  in  situ  unclianged.  TIW 
I'oriii.atidU  (if  new  granuhimatous  foci  pieihiminates  au(| 
the  skill  is  elevated  into  a  mass  of  papules  and  tubercles] 
This  form  pursues  a  remarkably  slow  course,  butrarel} 
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Ijiipiis  Viil;xa>'l8* 
Ijiipiis  Vulgaris. 


ulcerates.  Sooner  or  later  the  involution  of  the  lupus 
tissues  begin,s  and  terminates  in  the  formation  of  a  thick 
and  uneven  cicatrix. 

Lupus  exulcerims  (L.  cru.stosus,  rodens). — This  divi- 
sion includes  the  moist  patches  of  lupus.  The  overlj'iiig- 
e|.iidermis  loses  its  protecting  cliaruetcr  and  allow.s  the 
lupomata  to  be  exposed  to  external  iiitluences.  In 
tile  milder  cases  an  impetiginous  or  eczematous  condi- 
tion may  be  present,  with  the  formation  of  crusts  aud 
scales,  or  the  epidermis  may  be  entirely  destroyed  and  a 
true  ulcer  result. 

These  lupus  ulcers,  owing  to  their  resemblance  to  cer- 
tain forms  of  syphilis  and  epithelioma,  are  .sometimes 
difficult  to  diagno.se. 
They  may  be  covered 
with  crusts  or  their 
floor  may  be  the  scat 
of  an  e.vuberant  out- 
growth of  granida- 
tions.  Their  border 
is  the  most  character 
istic  feature,  and  it  is 

I  there   tliat   tije  si.sns 

;  upon  winch   a  diag- 

i  nosis  may  be  formu- 
lated are  most  evi- 
ilcnt.  Owing  to  the 
extremely   slow   and 

j  irreguhir  necro.sis  of 

:  the    lupomata,     this 

t  border    is    irregular. 

j  non  -  elevated,      and 

'  soft,  and  the  Individ 

'  ual  lesions  are   usu- 

'  ally  visible. 

Lupus  serpiginosi/s. 
—This  name  is  given 

,  to  those  lesions  which 

j  have  a  tendency   to 

•  rapid     extension     at 

'  the  periphery.      The 

1  lupomata    evolve 

!  completely  into  ci- 
catricial tissue,  and 
we  have,  as  a  result, 
superficial    scars    of 

'  great  size  w  hicli 

^  show  few  or  no  nod- 
ules   in     the    centre 

'  but  many  at  tlie  per- 

'  iphery.     This  group 

[  embraces    the    most 

1  disfiguring  cases  that 

'  are  seen  on  the  face 

!  and  scalp  and  which 
j  are  extremely  reliel- 
Hous  to  treatment. 
'  This  form  is  also 
j  common  on  the  arms 
i  and  legs. 

i  Lupus  Ill/perl rop/ii- 
cus. — In  tliis  tyjie  of  the  disease  an  exuberant  growth 
of  connective  tissue  entirely  overbalances  other  teu- 
'  deneies  and  the  lesion  becomes  covered  with  soft  extibe- 
1  rant  granulations  which  bleed  very  easily.  This  form  is 
;  most  often  seen  following  the  ulcerated  lesions  on  the 
'  nose.  In  these  cases  the  granulations  are  not  covered 
j  with  epithelium,  nor  do  they  contain  the  tubercle  ba- 
cillus or  the  lupoma.  They  must  be  looked  upon  as 
'the  results  of  secondary  infection,  for  a  similar  condi- 
tion appears  in  conueetion  with  syphilitic  and  other 
ulcerations.  The  name  hyi)eitio]ihii-  is  also  applied  to 
cases  in  which  epithelial  hypertrcjphy  appears.  This 
may  be  present  in  very  .small  lesions  and  consists  in  the 
development  of  verrucous  growtli  aliove  the  level  of  the 
lupoma.  In  certain  cases,  in  which  the  disease  is  located 
on  the  leg,  the  growth  may  be  so  excessive  as  to  proiluce 
an  appearance  like  elephantiasis. 


Fig.  SJ5S.— l.upus  Vulg:iris  (six  years'  duration).     Tlie  type  is  that  of  a  young  macu 
lar  lupus,  witb  a  tendency  to  epithelial  hypertropby.    (Fordyce.) 


Lupus  of  the.  Face. — The  face  is  the  most  frequent  seat 
of  luiHis.  aud  here  every  form  of  the  disease  appears. 
It  has  been  supposed  that  infection  often  takes  jilace 
throtigh  the  lymph  channels  of  the  nostrils,  but  it  is  more 
likely  that  the  peculiar  anatomy  of  the  skin  of  Hutchin- 
son's Hush  area  has  more  to  do  with  the  determination  of 
this  frecpiency.  The  an^a  of  tlie  nose  is  undoubtedly  the 
starting-point  in  most  cases,  and.  as  Besnier  has  asserted, 
the  disease  is  accompanied  and  often  preceded  by  an  ob- 
stinate crusting  inside  the  nostrils.  Often  it  liappens 
that  before  the  disease  has  spread  beyond  the  region  of 
the  nose,  serious  involvement  and  destruction  of  the 
nasal  cartilages  has  taken  place.     This  may  not  lie  evident 

during  the  earlier 
stages  of  the  disease, 
for  the  nodular  and 
hyperplastic  types  of 
lupus  are  usually 
present,  and  the  crust 
aud  outgrowth  of 
granulation  tissue  are 
ajit  to  cover  up  the 
extent  of  the  destruc- 
tion. When  the  cica- 
trix is  formed,  how- 
ever,  the  loss  of 
cartilage  is  apparent 
even  wiien  the  lesion 
has  been  a  very  small 
one.  After  an  exten- 
sive lesion  of  the 
nose,  the  resulting 
deformity  is  distinc- 
tive, giving  to  the 
nose  a  peculiar 
lopped  -  off  appear- 
ance. Contrary  to 
what  hapi)ens  in 
syphilis,  the  nasal 
tidues  remaiu  intact, 
this  fact  being  an 
important  means  of 
distinction  between 
the  two  diseases. 

Lupius  of  the  Upper 
II  ml  Loicer  Lip.  — This 
region  may  be  the 
primary  seat  of  lu- 
pus, but  is  more  oft- 
en involved  in  the 
extension  of  the  dis- 
ease from  the  nose 
and  cheeks.  The  lips 
early  become  greatly 
swollen,  deeply  fis- 
sured and  crusted, 
and  they  bleed  easil}^ 
Extension  to  the  in- 
side of  the  mouth  is 
invariable,  and  in 
this  locality  the  dis- 
ease shows  itself  by  the  usual  manifestations  of  lupus 
of  the  mucous  membrane.  The  deformity  caused  by 
the  cicatrization  is  extreme.  The  mouth  is  greatly  re- 
duced iu  size  and  the  jaw  is  practically  ankyloseil  by  the 
tightness  of  the  scar. 

"Lupus  of  the  Auricle. — This  may  be  primary  or  second- 
ary to  a  lupus  of  the  face.  It  is  sometimes  symmetrical, 
biit  usually  one  ear  alone  is  airect(  d.  The  process  sotne- 
times  starts  in  the  lobular  region  where  the  changes  are 
most  cliaracteristic.  Owing  to  the  looseness  of  the  con- 
nective tissue  of  the  lobules'there  is  great  swelling  of  this 
part  of  the  ear.  and  the  lobule  hangs  down  as  a  purplish 
liear-shajied  tumor  from  the  much  hypertrophied  auricle. 
The  skin  is  very  thin  and  transparent,  and  is  apt  to  be 
iu  an  eczematous  state.  The  process  ends  in  the  entire 
destruction  of  the  auricle,  the  scar  sometimes  completely 
occluding  the  external  auditory  meatus.     Extension  into 
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the  auditory  canal  is  common.  Cases  have  been  reported 
in  whicli  tlie  membrana  tynipani  was  ruptuied. 

Lupus  of  the  Extremities. — This  is.  ne.\t  to  the  face, 
tlie  most  common  region  for  tlic  development  of  hipus. 
The  lesions  are  esp''- 
cially  important  in 
that  they  sometimes 
attain  a  great  size, 
and,  through  the  con- 
traction of  their  re- 
sulting scars,  they 
may  cause  a  loss  of 
movement  in  the 
joints.  Most  of  the 
lesions  are  situated 
on  the  forearm  or 
lower  leg,  where  the 
natural  thinness  of 
the  skin  is  prone  to 
cause  a  serpiginous 
form  of  the  disease. 
Secondary  extension 
to  the  deeper  ti.ssue 
is  not  uncommon, 
and  in  turn  the  fas- 
cia, tendons,  perios- 
teum, and  bone  may 
be  so  involved  that 
the  linih  requires  am- 
putation. Resides 
the  limitation  of 
movement  in  the 
knee  and  elbow,  an- 
other troublesome  se- 
quela of  cicatricial 
contraction  is  the 
pressure  on  the  veins. 
The  limb  becomes 
very  osdematous  and 
the  process  ends  in  a 
slate  of  elephantiasis, 
for  which  there  is  no 
amelioration  except 
by  amputation. 

Lvjms  of  tlie  Geni- 
tnlin.  —  Prim,ary  lu- 
pus of  the  genitals 
has  been  reported  in 
botli  males  and  fe- 
males, but  is  of  great 
rarity.  Ilebra  re- 
ported one  case  on 
the  penis.  In  the 
female,     the    vulvar 

and  anal  regions  are  sometimes  attacked  by  the  ulcerative 
forms  of  the  disease,  and  the  cicatricial  contractions  re- 
sult in  great  disfigurement  of  the  parts. 

Formerly  lupus  of  the  fen;ale  genitals  was  considered 
more  common  than  it  is  to-dav.  Under  the  name  of 
"esthiomt-ne  "  many  cases  were  reported  in  France.  It 
was  then  believed  that  lupus  of  the  vulva  presented 
characteristics  not  common  to  the  disease  in  other  parts 
of  the  body.  The  researches  of  Dr.  Robert  W.  Taylor,  of 
New  York,  on  this  subject  led  him  to  conclude  that  in 
many  of  these  early  cases  the  disease  was  not  true  lupus 
but  the  result  of  a  number  of  causes,  among  them  syphilis, 
chancroids,  traumatism,  and  tilth,  and  that  tuberculosis, 
when  it  did  invade  this  region,  was  not  unlike  the  same 
disease  of  the  skin  elsewhere. 

Lupus  of  the  Mucous  Membranes. — Lupus  has  been 
known  to  develop  primarily  on  the  mucous  membrane 
of  the  nose,  lips,  gums,  tongue,  hard  and  soft  palate,  and 
larynx,  but  in  the  great  majority  of  cases  it  is  secondary 
to  tuberculosis  elsewhere,  and  the  result  of  direct  ex- 
tension of  a  facial  lupus.  In  place  of  the  lupous  nodule 
there  appear  small  papillary  excrescences,  closely  packed 
together  in  plaques.  These  are  whitish  in  color  from  the 
excessive  growth  of  epithelium  above  the  infected  area. 


FiG.  .3:^.59.— l.upiis  \  tili::iris  a\veiuy-tl\'H  ye 
ing  activity  hi  l<-iiiiMiral  i-egion.  The 
the  auricle  is  cljaiacicristic.    (Fordyce. 


They  are  favorably  situated,  owing  to  warmth  and  moist- 
ure, for  undergoing  superficial  ulcerative  changes.    They 
terminate  in  scar  ti.ssue  in  all  cases. 
P.\THOLOGT. — At  the  present  day  there  is  no  longer 

any  doubt  existing 
in  the  minds  of  the 
great  majority  of  ob- 
servers that  lupus  is 
a  tuberculosis  of  the 
skin,  and  that  the 
microscope  must 
show  evidences  of 
this  specific  infection 
when  an  absolute  di- 
agnosis is  reqidred. 
Strange  to  say,  the 
|iractieal  demonstra- 
tion of  lupus  in  the 
laboratory  does  not 
always  consist  in  the 
thiding  of  the  tuber- 
cle bacillus.  Owing 
to  the  great  scarcity 
<if  these  organisms  in 
the  lesions  and  the 
complicated  differen- 
tial stain  that  they 
require,  it  happens 
that  failures  in  this 
regard  are  frequent, 
if  not  u.sual.  For- 
timately,  the  appear- 
ance of  the  essentia! 
clinical  lesion,  the  lu- 
poma,  is  sufbciently 
characteristic  to  be 
inimistakable.  This 
consists  of  an  area  in 
the  coriura  composed 
of  a  number  of  small 
round  cells  with 
deeply  staining  nu-, 
clei,  a  larger  type  of; 
cells — called  epithe- . 
lioid  cells  —  contain- f 
ing  one  or  two  nuclei' 
at  their  periphery,  I 
and  near  the  centre  off 
tlie  area  a  third  type] 
of  cell  known  under, 
the  name  of  Laug-i 
bans'  giant  cell.  Ai 
fine  network  of  con-; 
uective  tissue  passes; 
around  and  through  this  collection  of  cells.  SpecificI 
stains  show  that  in  these  areas  the  collagenous  bundlesi 
and  elastic  fibres  are  either  absent  or  greatly  rarefied.) 
while  at  the  periphery  both  of  these  normal  elements 
of  the  coriiim  are  plainly  visible.  The  reason  for  this 
is  believed  to  be  that  b\'  the  slow  growth  of  the  luponia. 
these  tissues  are  laterally  displaced  rather  than  absorbed,, 
and  that  they  form  a  fairly  impervious  wall,  whieli! 
has  a  greater  or  lesser  tendency  to  contract  and  com-] 
press  the  cellular  area  in  the  centre.  Later,  this  com-' 
pression  manifests  itself  by  the  necrobiotic  changefi 
which  occur  in  the  older  lupomata.  In  these  a  coagula- 
tion necrosis  or  cheesy  degeneration  commencin,g  at  thi 
centre  and  extending  outward  results,  proliferation  oil 
new  connective  tissue  from  the  periphery  penetrates  intd 
and  replaces  the  necrosed  lupoma,  and  scar  tissue  is  the 
final  product. 

An  unusual  exception  to  this  reticulated  granuloma! 
that  is  usually  found  in  lupus,  may  occur.  Instead  o' 
being  confined  by  the  connective-tissue  wall,  the  tuber' 
culous  areas  are  small  and  distant  from  one  another 
The  groups  of  cells  are  rather  in  the  form  of  an  infiltra 
tiim  in  the  eorium,  but  they  do  not  differ  histologicall; 
from  those  found  in  the  common  type.     The  giant  cell; 


ifs"  duration).    Extensive  cicatrix,  sliow- 
destruction  of  the  lobule  and  cartilage  of 
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Extensive  Lupus  of  the  Face,  of  Fifteen  Years'  Duration.  The  following  lesions  are  recogniza- 
ble in  the  picture :  Destruction  of  the  nasal  cartilage ;  loss  of  lobule  of  the  auricle ;  ectropion 
of  the  eye  from  contraction  of  cicatrix ;  and  fissured  condition  of  tha  lips  and  chiu. 

(This  picture  aud  those  which  appear  in  the  body  of  the  text  of  both  articles — lupus  erythe- 
matosus and  lupus  vulgaris — are  from  the  collection  of  Dr.  John  A.  Fordyce,  of  New  York.) 
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LUPUS  VULGARIS  OF  TWENTY  YEARS'  DURATION 

^FROM    DR.  JOHN    A.  FORDYCE'S  COLLECTION  OF  PHOTOGRAPHS  OF  SKIN  AFFECTIONS) 
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Lupus  Vulgaris. 
IjUpus  Vulgaris, 


are  always  present  and  these  are  the  chief  guide  to  diag- 
nosis. As  Unna  points  out,  these  cases  are  apt  to  exten<l 
rapid]}',  and  have  a  tendency  to  epithelial  hypertrophy. 
'I'he  lesions  are  apt  to  be  extremely  liyp'erannie  and  may 
not  show  the  presence  of  the  lupoma  at  all.  They  are 
sometimes  difficult  to  tell  from  lupus  erythematosus, 
and  histologically  are  allied  to  tuberculosis  verrucosa 
cutis. 

In  the  secondary  changes  to  which  lupus  is  prone,  cor- 
responding histological  variations  occur,  l)ut  they  are  of 
little  importance  beyond  the  fact  that  care  has  to  be  ex- 
ercised in  order  to  obtain  excised  specimens  that  will 
contain  the  lupus  tissue.  In  tlie  verrucous  and  hyper- 
trophic forms  this  tissue  lies  far  below  the  surface  of  the 
warty  development. 

Di.\GNOSis. — In  spite  of  the  multiformity  of  the  clinical 
pictures  presented  by  lupus  vidgaris.  the  essential  char- 
acteristics of  the  disease  are  so  mai'ked  that  a  diagnosis 
in  most  cases  is  easily  made.  A  history  of  the  patient 
reveals  almost  invariably  that  the  disease  dates  from 
childhood  and  that  it  has  pursued  a  most  chronic 
course.  The  examinations  of  the  lesion  rarely  fail  to 
show  at  some  point  the  small  primary  granuloma, 
the  soft  consistency  of  which  and  its  appearance 
when  pressed  on  with  a  glass  slide  are  pathogno- 
monic. The  diseases  most  apt  to  be  confounded  witli 
lupus  are  tertiary  syphilis,  lupus  erythematosus,  and 
epithelioma. 

From  syphilis  in  its  tertiary  stage  a  differential  diag- 
nosis has  often  to  be  made  in  two  iiuite  diflferent  cases. 
The  non-ulcerative  .serpiginous  syphilide  resembles  to  a 
great  extent  the  non-ulcerative  form  of  lupus,  and  the 
deep  ulcerating  syphilide  has  many  of  the  appearances 
of  an  ulcerating  lupus.  The  non-ulcerative  syphiUde, 
developing  in  the  form  of  a  subcutaneous  gumma,  pre- 
sents tubercles 
which,  while  they 
have  much  resem- 
blance to  the  tuber- 
cles of  an  elevated 
lupus,  attain  their 
size  much  moie 
I'apidly,  are  harder, 
rounder,  and  of  a 
copper  color.  Fur 
thermore.  in  syph- 
ilis we  usually  have 
a  multiplicity  of  le- 
sions; in  lupus, 
more  often  only 
one.  Lupus  starts 
before  puberty, 
while  an  acquired 
syphilis  belongs  to 
adult  life. 

In  the  ulcerative 
forms  of  sy]iliilis 
the  >dcer  is  usually 
round,  its  edges  are 
sharply  cut  and 
everted,  and  its  dis- 
charges more  co- 
pious than  in  lupus. 
This  is  due  to  the 
nature  of  the  neo- 
plasm, in  which  the 
softening  of  the 
gumma  causes  a 
much  greater  loss 
of  tissue  than  does 
the  slow  necrosis  of 
a  1  u  p  u  s  lesion, 
which  presents  a 
much  more  super- 
ficial ulcer,  whose  edges  are  irregular  and  non-everted. 
On  the  other  hand,  the  lupus  scars  form  at  a  slower 
rate,  are  deeper,  and  cause  more  deformity  thau  the 
syphilitic. 


Fig.  3260. 


Yiom  rmlent  vlcer  a.n  ulcerating  lupus  can  be  told  by 
the  margin  of  the  epithelioma.  This  is  hard,  elevated, 
jiearly-white  in  color.  The  idcer  is  deeper  and  its  floor 
lias  no  tendenc}-  to  form  liealthy  skin.  Epithelioma  be- 
gins in  advanced  life,  and  its  course  is  usually  associated 
with  more  or  less  ])ain.  The  lupus  ulcer,  on  the  con- 
trary, presents  no  such  margin,  is  painless,  and  has  a 
tendency  to  heal. 

Lupus  erythematosus  is  distinguished  from  lupus 
vidgaiis  in  that  the  former  begins  after  puberty  and 
advances  by  an  even,  raised,  erythematous  border  and 
not  by  the  formation  of  subcutaneous  grauidomata. 
It  never  ulcerates  and  does  not  form  contracting  scars. 
The  peculiar  scaliness  and  the  involvement  of  the  seba- 
ceous glands  in  lupus  erythematosus  are  not  seen  in 
lupus  vulgaris. 

Anie  rosacea  may  at  times  resemble  lupus  on  ac- 
count of  the  tumefaction  of  the  nose,  which  appears 
in  both  diseases,  but  its  history,  the  intense  hardness 
of  the  fibrous  tissue,  and  the  presence  of  the  dilated 
capillaries  should  distinguish  it  from  the  disease  under 
consideration. 

Prognosis. — The  prognosis  of  lupus  vulgaris  would 
not  be  unfavorable  if  it  were  not  for  the  uncertainty  as 
regards  recurrence.  The  destruction  and  removal  of  the 
tuberculous  nodules  and  hypertrophic  tissue  are  not  diffi- 
cult, but  it  can  never  be  said  that  the  resulting  .scar  does 
not  contain  sufficient  infective  material  to  cause  a  fresh 
outbreak  of  the  disease.  Especially  is  this  true  of  the  cica- 
trix left  by  lupus  maeulosus  when  the  nodules  are  so 
deeply  embedded  in  the  fibrous  tissue  that  thej'  are  not 
visible  to  the  eye.  Lupus  is  not  often  seen  in  connection 
with  general  or  |iulmonary  tuberculosis,  yet  cases  have 
been  reported  in  which  death  has  resulted  from  the  spread- 
ing of  the  affection  to  the  lungs  or  from  the  development 

of  acute  miliary  tu- 
berculosis. 

Treatment. — 
The  treatment  of 
lupus  vulgaris  may 
be  divided  into  (i) 
constitutional  and 
(3;  local. 

Constitutional 
Treatment. — The 
care  of  the  general 
health,  good  food, 
fresh  air  and  sun- 
light, and  a  life  out 
of  doors  will  benefit 
the  patient  more 
than  the  internal 
administration  of 
remedies.  In  the 
past  many  methods 
of  treatment  have 
been  recommentled 
for  the  tuberculous, 
and  nearly  all  of 
them  in  turn  have 
f  o  u  n  d  a  serious 
sluiubling-block  in 
lupus  vulgaris.  In 
tins  disease  the  su- 
perior opportunity 
for  observation  al- 
lows of  a  final 
decision  on  the 
question  of  their 
efficac}',  and  the 
admission  must  be 
made  that  modern 
dermatology  has  re- 
ceived little  from 
the  therapeutics  of  pulmonary  tuberculosis  that  it  has 
not  been  obliged  to  condemn.  No  remedies  have  any 
influence  on  the  rate  of  extension  of  lupus,  nor  do  they 
hasten   the   necrosis   and   absorption   of   the  lupomata. 
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-Section  of   Lupus  Vulgaris  of  the  Cheek.     The   reticulated   nature  of  the 
neoplasm  is  evident.    Good  examples  of  giant  cells.    (Fordyce.) 
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Only  so  far  as  the  state  of  the  general  health  or  an  im- 
paired nutrition  may  be  benetited  are  internal  medicines 
indicated.  With  this  sole  purpose  in  view  niaj'  be  tried 
coddiver  oil,  cbalybeates,  and  tonics,  care  being  taken 
that  the  deleterious  action  on  digestion  does  not  ex- 
ceed the  benetit  derived.  Of  other  remedies  recom- 
mended, but  of  doubtful  value,  ma}-  also  be  mentioned 
iodide  of  pota.ssium,  iodoform,  quinine,  arsenic,  creo- 
sote, and  chloride  of  calcium. 

LiH-itl  Tnittiiieiit. — This  consists  in  the  destruction  and 
removal  of  the  lupomata  witli  as  little  disfigurement  as 
possible.  In  m^d•;ing  a  selection  of  the  most  suitable 
means  to  this  end,  the  variety  of  the  disease  must  be  taken 
into  careful  consideration. 

In  the  case  of  small  lesions  the  ideal  treatment  is  ex- 
cision with  or  without  a  Thiersch's  skin  graft.  TIjc  re- 
sults, when  tliis  metliod  is  successful,  are  most  satisfac- 
tory, but  unfortunatetl}'  the  number  of  selected  cases  in 
which  it  is  applicable  is  small,  and  the  reports  shov.-  that 
recurrences  are  by  no  means  unknown. 

If  there  is  no  chance  to  e.Mirpate  the  lesion,  the  best  re- 
sults are  obtained  either  by  curetting  or  by  the  use  of  th'j 
scarifier.  In  curetting,  as  much  as  possible  of  the  soft 
tissue  is  scraped  awa_y  and  usually  some  caustic  is  subse- 
quent!}'applied.  The  lesion  is  allowed  to  cicatrize,  aft  r 
which  the  curetting  can  again  be  repcateil  if  it  is  found 
necessar}'.  Dr.  G.  H.  Fo.\  has  devised  a  method  for  re- 
moving the  nodules,  when  they  are  deeply  situated,  by 
means  of  the  dental  burr.  Tliis  penetrates  the  me.shes 
of  the  sears,  and  undoubtedly  reaches  small  granulation 
areas  that  the  dermal  curette  would  not  enter.  Other 
instruments  have  been  contrived  for  the  same  purpose. 
Curettage  meets  the  indications  best  in  case  of  a  rapidly 
advancing  margin,  in  ulcerated  cases,  with  or  without 
hypertrophic  outgrowths,  and  in  cases  with  recurrence. 
If  large  areas  are  to  be  treated,  a  local  or  general  ana's- 
thetic  should  be  employed.  The  worst  hindrance  to  the 
operation  is  the  impenetrability  of  the  scar  tissue  and 
hence  the  difficulty  of  getting  at  the  deeply  situated 
lupomata. 

Linear  Scni-ification. — This  method  was  proposed  by 
Volkmann  and  afterward  modified  by  Vidal  and  others. 
Parallel  cuts,  about  one-tenth  of  an  inch  apart,  are  made 
by  a  sharp  knife  through  the  lujious  tissue.  Manj'  special 
instruments  have  been  invented  for  scarification,  that 
devised  by  Vidal  himself  having  two  cutting  edges.  The 
knife  has  to  be  very  sharp  and  is  held  like  a  pen,  the 
strokes  being  rapidly  made.  The  depth  to  which  the 
cuts  penetrate  can  be  easily  regulated  after  a  little  ]irac- 
tice.  Free  bleeding  is  encouraged,  and  when  it  has  been 
checked  a  little,  otiier  cuts  at  angles  of  from  00"  to  9U  to 
the  first  set  are  made.  This  operation  is  not  painful  and 
requires  no  antesthetic.  It  should  be  repeated  every  si.\ 
to  eight  days  luitil  the  desired  result  is  obtained.  Here 
again  the  operation  is  not  possible  in  badly  sclerosed  cases, 
but  is  s])ecially  applicable  in  cases  showing  much  vascu- 
larit_y  and  on  the  border  of  a  lupous  ulcer. 

Other  methods  entailing  surgical  interference  are  by 
cauterization  with  the  tbermo-cautery  or  with  the  electro- 
cautery. Besnier,  to  whom  the  perfection  of  the  opera- 
tion with  the  galvano-cautery  is  due,  has  inventeil  a  num- 
ber of  sijccial  cautery  points  suited  for  both  superficial 
and  deep  application.  Small  lesions  are  riddled  with 
punctures  and  then  allowed  to  heal  up.  This  method 
is  also  to  be  recommended  for  the  tlestruction  of  small 
inaccessible  lupomata  and  of  small  areas  of  granula- 
tions. 

Of  the  medicinal  means  employed  for  the  treatment  of 
lujjus  many  are  still  extant,  but  most  have  been  super- 
seded by  the  surer  methods  of  instrumentation.  For- 
merly, caustic  applications  were  extremely  popidar. 
Among  them  the  treatment  by  the  solid  stick  of  nitrate 
of  silver  still  survives.  The  stick  is  pushed  into  the  soft 
tissue  and  a  mechanical  as  well  as  caustic  effect  is  pro- 
duced. This  gives  good  results  in  small  and  discrete 
patches.  Vienna  paste  containing  white  ar.senic  and 
cinnabar  is  al.so  used  to-day.  The  application  is  very 
painful  and  has  to  be  kept  up  for  two  or  three  daj's. 


The  amount  of  destruction  of  the  lupous  tissue  is  con- 
siderable, but  the  healthy  tissue  is  for  the  greater  part 
spared. 

Another  method  of  directl}' destroj'iug  the  lupomata  is 
that  recommended  by  Uuua.  This  consists  in  preparing 
small  splinters  of  wood  by  soaking  in  a  solution  of  car- 
bolic acid  and  corrosive  sublimate,  and  then  driving 
them  directlv  into  the  lupomata,  where  they  are  held  in 
jilace  by  plasters  and  allowed  to  ulcerate  out.  Pledgets 
of  cotton  may  be  used  for  the  same  purpose.  Other  writ- 
ers have  advised  various  liquids  to  be  injected  into  the 
tissue  or  sprayed  oi-  painted  on  the  surface.  With  the 
object  of  macerating  the  epidermis  and  exposing  the 
lupomata,  many  ointments  and  other  preparations  are 
used.  At  the  head  of  these  probably  stands  the  .salicylic- 
acid  plaster.  After  its  use  stronger  and  more  destructive 
applications  should  be  employed. 

Latel}',  there  have  come  to  the  front  in  the  treatment  of 
lupus  two  entirely  new  methods  which  bid  fair  to  be  Vie 
treatment  of  the  future.  The  first,  devLsed  by  Professor 
Finsen,  of  Cupenhagen,  consists  in  the  concentration  of 
sunlight  or  the  arc  light,  by  a  system  of  lenses,  directly  on 
the  lupous  patches.  In  this  light  the  heat  and  red  rays 
are  cut  off  by  water  chambers,  and  as  far  as  possible  the 
ultra-violet  and  chemical  rays  alone  are  u.sed.  These 
rays  are  believed  to  have  powerful  bactericidal  qualities 
and  the  power  of  penetrating  the  skin.  The  second 
methi^d  is  now  more  universally  used  and  consists  in  the 
application  of  the  .c-rays.  Both  these  methods  have  been 
reported  as  affording  excellent  results,  although  they  are 
not  invariable.  One  of  the  great  advantages  which 
they  both  po.sse.ss  is  the  small  amount  of  scarring  that 
remains  after  a  cure.  The  disadvantages  are  the  ex- 
pense and  long  time  required  for  treatment. 

Oscar  II.  Holder. 

LYCETOL,— Dimethvl  piperazin  tarti-ate  [NH(CHs- 
CHCHsIjNII  +  IbAMLO,,]— is  obtained  by  distilling  gly- 
cerin with  ammonium  bromide  and  reducing  the  dimethyl 
pyraziu  thus  foiined  with  metallic  sodium.  It  is  a  white, 
odorless  powder  with  acid  taste  and  reaction,  and  is  read- 
ily soluble  in  watei-.  Like  piperazin  this  salt  is  a  solvent, 
for  uric  acid,  and  is  used  in  cases  of  gouty  diathesis. 
Wiltzack  reports  considerable  diuresis,  the  urine  having 
a  low  specific  gravity,  non-occurrence  of  an  otherwise 
regularly  recurring  attack  of  gout,  and  diminution  of 
gravel  when  the  remedy  was  continued  a  long  time. 
Ilamonic  found  it  to  improve  the  urine  in  purulent  cys- 
titis. The  dose  is  1-2  gm.  (gr.  xv.-xxx.)  dis.solved  in 
plenty  of  water,  its  lemonade-like  taste  making  of  it  a 
pleasant  drink.  W.  A.  Bastedo. 

LYCOPODIUM.— TVfffteWe  Sulphur.  "The  spores  of 
Lj/copudiuia  clamtura  L.  and  of  other  species  of  Lycopo- 
diuin  (fam.  Lycopodiacece),"  V.  S.  P.  These  plants  are 
evergreen  creepers,  connnou  throughout  the  north  tem- 
perate zone.  Their  ameut-like  spikes  bear  uimierous 
sporangia.  These  spikes  are  collected,  chietiy  in  North- 
ern Europe,  dried,  and  threshed.  Considerable  dirt  is 
inevitable,  and  this  amount  is  frequently  largel.v  in- 
creased for  purposes  of  adulteration  ;  hence  the  necessity 
for  estimating  the  amount  of  ash,  and  for  microscopi- 
cal examination.  The  following  Is  the  otHcial  descrip- 
tion : 

"A  fine  powder,  pale  yellowish,  very  mobile,  inodor- 
ous, tasteless,  lloating  upi>n  water  and  not  wetted  by  it, 
but  sinking  on  being  boiled  with  it,  and  biu'uing  quickly 
when  thrown  into  a  flame.  Under  the  microscope  the 
spores  are  seen  to  be  sijhiero-tetrahedral,  the  surfaces 
marked  with  reticulated  ridges,  and  the  edges  beset  with 
short  projections. 

"Lycopodiiim  should  be  free  from  pollen,  starch,  sand, 
and  other  inqiuiitics,  any  of  which  are  easily  detected 
by  means  of  the  microscope. 

"When  ignited  with  free  access  of  air,  Ij'copodium 
slioidd  not  leave  more  than  five  per  cent,  of  ash." 

It  contains  forty-seven  per  cent,  of  fixed  oil  (Fliickigcr), 
and  has  no  other  importaut  constituent.     It  is  used  only 


616 


REFERENCE  HANDBOOK   OF  THE  HIEDICAL  SCIENCES. 


Lycetol, 
L,ympli> 


as  a  non-adhesive  powder  for  the  protection  of  moist  pills 
from  sticking  together,  and  for  dusting  upon  excoriated 


Jig.  3361.  Lyrnpndliim  Plant  and  Spores.  A  Is  the  plant.  soiiicthlnR 
less  than  natui  at  si/i- ;  a,  one  of  Uie  leaves,  enlarged ;  b,  a  scale  of 
the  spike  wiih  itn-  sporanfriiun  at  the  base,  enlarged  ;  c,  i/,  t',  differ- 
ent views  of  the  spi.Tes.     (Luerssen.) 

places — to  protect  the  surface  and  to  prevent  chafing; 
its  action  in  both  cases  is  wholly  mechanical. 

Ucniy  H.  Rushy. 

LYMPH. — 1.  Definition. — Lymph  is  one  of  the  cii'- 
culaling  tiuids  of  the  body.  It  is  the  all-pervading  fluid 
of  the  body.  It  has  been  said  that  the  higher  animals  as 
well  as  the  lower  are  really  aquatic,  inasmuch  as  each 
cell  of  a  re]Uile,  bird,  or  mammal  lives  iu  a  liquid  me- 
dium— the  lymph. 

Blood  comes  into  contact  with  the  endothelial  cells  of 
the  blood  circulator}'  system,  and  with  the  cells  within 
the  spleen  pulp — witli  these  cells  and  with  these  alone. 
But  tiiese  cells  comprise  a  vanishiugly  small  proportion 
of  the  cells  of  the  body.  All  the  fest  of  the  cells— and 
that  is,  nearly  all  of  the  cells  of  the  body — never  come 
into  immediate  contact  with  the  blood.  They  receive 
their  food  and  their  respiratory  o.\3'gen  through  thi' 
lymph;  while  the  lymph  iu  turn  receives  these  materials 
for  the  sustenance  of  the  cells  from  the  blood. 

On  the  other  hand,  waste  matters,  which  are  constantly 
forming  within  active  cells,  are  thrown  out  of  the  cells 
into  the  lymph  and  make  their  way  directly  or  indirectly 
back  into  the  blood,  to  be  carried  to  some  excretor\' 
organ. 

The  lymph  is  thus  the  liquid  medium  of  interchange 
between  the  living,  active  cells  of  the  body  (endothelium 
excepted)  and  the  blood. 

The  way  in  which  this  interchange  between  blood  and 
lymph,  aiid  between  lymph  and  cells,  takes  place  will 


be  discussed  under  Relation  of  Lymph  to  Metabolism 
(section  5). 

a.  Cl.\ssification. — The  word  lymph  is  fiequently 
used  with  a  somewhat  wider  meaning  than  that  given  in 
the  definition  above.  In  this  wider  .signilicance  lymph 
includes  not  only  the  lymph  in  the  intercellular  spaces- 
but  also  all  liquid,  not  blood,  contained  within  endothe- 
lial-lined  cavities  or  circulating  within  enthothelial-lined 
vessels.  This  more  general  definition  includes  the  tluid 
contents  of  the  pleural,  peritoneal,  and  pericardial  cavi- 
ties. 

It  includes  the  chyle  together  with  tlie  contents  of  all 
lymphatics  and  lymph  spaces. 

Till'  aqueous  humor  of  the  eye.  the  cerebrospinal  fluid 
and  the  synovial  fluid,  are  closely  related  to  lymph,  but 
tliffer  iu  certain  im|3ortant  properties  characteristic  of 
lymph  and  may  not  be  classed  with  lymph  proper. 

Lymph  may  thus  be  classified  as: 

I.'  Tissue  Lymph  ■ —  filling  the  intercellular  spaces- 
throughout  the  body. 

II.  Cirriiliiliiii/  Lymph — flowing  along  the  lymph  radi- 
cles and  lymphatics,  making  its  way  slowly  back  to  the 
circulatory  sj'Stem,  usually  vi;i  the  thoracic  duct. 

III.  CViyle — the  circulating  lymph  of  the  intestinal 
mucosa  and  submucosa  jilus  the  food-stutl's  (mostly  fats) 
absorbed  from  the  lumen  of  the  intestine. 

IV.  Serous  Lymph — the  contents  of  the  serous  cavities. 
3.  Composition. — Tissue   lymph-  circulating  lymph, 

and  serous  lymph  have  practically  the  same  composition,^ 
as  follows; 
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The  proteids  of  lymph  are  contained  partly  in  the  cor- 
puscles and  partly  in  sulutinn  in  the  lynipli  jilu-^ma.  An 
important  constituent  of  lymph  proteid  is  the  fibrinogen 
— one  of  the  globulins — which  is  one  of  the  factors  in  the 
formation  of  the  clot  when  lymph  escapes  from  tissues^ 
or  vessels.  All  lymph  contains  fibrinogen ;  but  serous- 
lymph  contains  no  fibrin  ferment  and  will,  therefore,  not 
coagulate  spontaneously.  The  serous  lymph  contains- 
less  proteid  (about  2.42  per  cent.)  than  tissue  or  circulat- 
ing lymph. 

The  salts  of  the  lymph  are  the  same  qualitatively  as- 
those  of  the  blood,  differing  onlj'  in  their  ipiantitative- 
relations.  The  proportion  of  salts  of  the  lymph  is  less- 
than  that  of  the  blood. 

Besides  the  above-enumerated  constituents  the  tissue- 
and  circulating  lymph  contains  small  and  indeterminatfr 
quantities  of  katabolites,  chief  of  which  is  urea,  which  is 
found  in  amounts  appro.vimating  0-011!  per  cent. 

Chyle  differs  from  other  forms  of  lymph  in  the  large 
admixture  of  food-stuffs  just  absorbed  from  the  alimen- 
taiy  canal.  Practically  all  of  the  fat  is  absorbed  into  the 
lymphatics  of  the  intestinal  mucosa  and  submucosa.  It 
circulates  in  these  in  the  form  of  an  eniulsion.  This 
gives  the  lymph,  otherwise  clear  and  light  yellow,  the  ap- 
pearance of  milk,  and  called  forth  from  Aselliiis,'  the  dis- 
coverer of  the  vessels  which  contain  it,  the  name  liieteals. 

The  amount  of  fat  which  the  chyle  contains  will  vary 
naturally  with  the  conditions  of  the  observation.  If  the- 
observation  be  made  upon  a  dog  about  two  or  three 
hours  after  a  meal  rich  in  fats  the  lacteals  will  be  found 
gorged  with  a  chyle  as  white  as  milk  and  very  rich  iir 
fats.     If,  however,"  the  observation  be  made  under  condi- 
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tions  in  which  tlie  l3'inphatics  in  question  are  not  carrying 
.absorbed  fats,  tlie  vessels  do  not  differ  in  ajipearance 
from  otlier  lynipli  vessels,  and  tlie  contained  cliyle  would 
not  differ  essentially  from  circulating  lymph  in  its  chem- 
ical composition. 

Chemical  analysis  shows  the  chyle,  when  drawn  from 
the  lacteals  after  a  meal  rich  in  fats,  to  have  the  follow- 
ing composition : 

Per  cent. 


Chyle. 


100.00 

The  physical  composition  of  tlie  lymph  liears  a  close  re- 
semblance to  that  of  the  blood.  Like  tin- hitter  it  cou.sist8 
of  plasma  and  corpuscles.  The  plasma  differs  in  no  essen- 
tial character  from  blood  plasma :  straw-colored  and  clear ; 
alkaline  in  reaction,  through  NaaC^Os  and  NaaHPOj ; 
coagulable  under  the  same  conditions  as  those  which 
govern  the  clotting  of  blood,  and  as  a  result  of  the  .same 
factors — fibrinogen,  fibrin  ferment,  and  calcium  salts; 
saltish  in  taste,  because  of  the  presence  of  0.6  per  cent, 
sodium  chloride;  specific  gravity  lower  than  blood 
plasma  because  of  the  smaller  proportion  of  salts. 

The  Ij'inph  corpuscles  are  simply  leucocj'tcs.  They 
are  formed  mostly  in  the  Ivmph  glands,  and  are  put  into 
circulation  first  in  the  lymph,  and  with  the  lymph  enter 
the  lilood  circulation  through  the  thoracic  duct. 

4.  TiiK  TiiKOKY  OF  Lymph  Fohm.\tion. — A  brief  his- 
toric review  is  necessary  to  give  one  an  idea  of  the  way 
in  wliieh  the  present  theory  of  lymph  formation  devel- 
oped. 

AscUius '  discovered  the  lacteals  (IG'32)  and  thought 
that  tliey  carried  absorbed  food  to  the  liver  for  elabora- 
tion into  blood. 

Riidbeck^  discovered  the  general  lymphatics  (16.').3) 
and  observed  that  lymph  clots  like  blood  and  has  a  salt 
taste. 

Bartholin^  discovered,  independently,  the  general  lym- 
phatics, and  believed  that  lymph  formed  from  bliiod  by 
filtering  through  the  tissues  and  that  it  represented  water 
and  salts  of  the  plasma. 

Pecquet'*  discovered  the  connection  of  the  lacteals  with 
the  thoracic  duct  and  through  this  with  the  venous  sys- 
tem (16.54). 

Monro'  believed  that  the  lacteals  filled  by  sucking  di- 
gested food-stuffs  from  the  intestinal  canal  (1757). 

Bicliat '  believed  that  tissue  sjiaces  filled  from  the  blood- 
vascular  system  through  e.xbalant  arteries  ("  vasa  exha- 
lantia"),  that  the  lymphatics  filled  from  the  tissue 
spaces  through  open  mouths  and  lacteal  vessels  by 
"capillary  attraction,"  and  tliat  lymph  kept  moving 
through  "  vital  activity  "  of  cells  and  ti.ssues  (1813). 

Dutrochet '  discovered  cndnsmosis,  and  many  physiolo- 
gists believed  the  riddle  of  absorption  and  formation  of 
lymph  to  be  finally  solved.  The  importance  of  osmosis 
has  been  generally  recognized  bj-  physiologists  since  that 
time;  but  the  part  which  it  plays  has  been  variously 
•estimated  (1827). 

Hunter  *  believed  with  the  older  writers  that  the  lac- 
teals filled  by  suction  from  the  alimentary  canal,  and  that 
the  general  lyin|)hatics  filled  by  suction  from  the  tissue 
spaces.  As  to  the  filling  of  the  tissue  sjiaces  he  recog- 
nized the  possibility  of  a  filtration  through  the  walls  of 
the  blood-vessels  (183.5). 

Johannes  Jliiller'  did  notacceptthe  mechanical  theory 
(capillary  attraction,  etc.);  but,  observing  that  the  lac- 
teals did  not  absorb  all  solutions  from  intestines  without 
respect  to  kind,  conceived  the  idea  of  "selection,"  and 
believed  that  the  formation  of  chyle  was  due  to  the  "  vital 
.activity  "  of  the  living  cells  of  the  intestinal  wall  (1838). 

We  come  now  to  the  last  half  of  the  nineteenth  cent- 


ury. Over  two  centuries  of  speculation  guided  by  an 
occasional  observation  had  passed  since  the  lymphatics 
were  discovered.  Speculation  had  run  the  gamut  of 
theories — filtration,  cajiillary  attraction,  osmosis,  vital 
activity.  Tlie  physiologists  of  the  period  of  physical, 
ehemical,  and  microscopic  research  were  to  turn  on  the 
searchlight  of  modern  science  to  solve  the  problem  of 
lymiih  formation  and  movement. 

Carl  Ludwig  '"  approached  this  problem  in  his  charac- 
teristic waj'.  He  applied  here  the  methods  of  the  jdiys- 
ical  lalioratory,  testing  through  the  mercury  manometer 
the  blood  pressure,  the  venous  pressure,  and  the  lymph 
])rcssiire.  and,  in  con.sequence  of  his  observation  of  high 
liliiiid  pressure  and  low  lymph  and  venous  pressure, 
maintained  that  tlie  lymph  resulted  from  filtration  of 
plasma  through  the  capillary  walls.  In  1861  Ludwig" 
summed  up  his  theory  of  lymph  formation  through  filtra- 
tion and  diffusion  as  follows: 

"The  blood  which  is  contained  in  the  vessels  must  al- 
ways tend  lo  equalize  its  pressure  and  its  chemical  con- 
stitution with  tliose  of  the  extrava.scular  fiuids.  which 
are  only  separated  from  it  b_y  the  porous  blood-vessel 
walls.  If,  for  example,  the  quantity  of  blood  in  the  ves- 
sels has  increased,  the  mean  blood  pressure  is  also  in- 
creased, and  at  once  a  portion  of  the  blood  is  driven  out 
into  the  tissues  by  a  mere  process  of  filtration.  The 
same  result  is  brought  about  when  the  constitution  of 
the  blood  is  altered  by  the  absorption  of  food  or  by  in- 
creased excretion  by  the  kidneys,  blood,  or  skin,  or  when 
the  compo.sition  of  the  tissue  fluids  is  altered  in  conse- 
quence of  increased  metabolic  changes  taking  place  in 
the  tissues.  In  the  latter  case  the  changes  brought  about 
in  the  lymph  are  effected  by  processes  of  dift'usion." 

Ludwig's  theory  was  generally  accepted  by  physiolo- 
gists for  about  four  decades.  Little  work  was  done 
during  that  time.  The  work  done  by  Tomsa,'-'  by  Em- 
minghaus  and  Paschutin,''  and  by  Kogowicz  •■'  all  led  to 
results  in  harmony  with  tha  filtration  theory  of  lymph 
formation. 

Heidenhain'*  experimented  upon  the  lymph  flow  from 
the  thoracic  duct  and  concluded  that  Ins  observations 
were  irreconcilable  with  the  filtration  theory,  and  that 
"  we  must  assume  that  the  cells  forming  the  walls  of  the 
capillaries  take  an  active  part  in  lymph  formation,  j'.c, 
that  the  lyiiqih  must  be  looked  upon  as  a  sccrctivn  rather 
tlian  as  a  tiaiisuilation," 

During  the  last  decade  of  the  century  the  whole  field 
was  carefully  re-worked  by  many  skilled  observers.  A 
<luestion  wliich  had  seemed  to  be  settled  was  again 
opened  by  Heidenhain's  work,  and  many  new  experi- 
ments were  instituted  to  determine  the  parts  played  by 
physical  and  vital  forces. 

Valuable  contributions  were  made  by  Cohnstein.  Ex- 
periments to  rejiroduce  the  phj'sical  relations  of  the  blood 
and  lymph  circulations  were  tried.""  A  tube  of  animal 
membrane,  representing  the  blood-vessels,  passed  through 
an  outer  tube,  representing  the  lym]ih  spaces  of  tissue. 
The  fluid  in  tlii'se  two  lubes  was  subjected  to  varying 
pressures  with  results  that  led  the  experimenter  to  con- 
clude that  the  pressure  within  tlie  inner  tube  (always 
murli  greater  than  that  in  the  outer)  was  a  more  impor- 
tant factor  tliaii  any  variations  of  jiressure  in  the  sur- 
rounding liquid.  ()n  the  whole,  the  author  held  to  the 
liltration  theory  rather  than  to  the  secretion  tlieorv'. 
Colnistein'"''"  showed  that  a  considerable  but  variable 
time  elapses  after  an  intravenous  injection  of  salt  or 
sugar  solution  before  the  lymph  is  affected,  an(,l  that 
simultaneous  tests  of  blood  and  lymph  may  be  mislead- 
ing. 

Researches  made  by  Lazarus-Barlow,"  by  Bainbridge," 
and  by  ^loussu,"  all  resulted  in  conclusions  favorable  to 
the  filtration  theory  of  lymph  formation. 

In  the  mean  time  other  experimenters  got  results  whicli 
seemed  to  point  to  a  secretory  activity  on  the  part  of 
capillary  walls.  Hamburger-"  found  in  a  horse  under 
observation  that  there  was  an  increased  flow  of  lymph 
from  the  ductus  colli,  at  the  same  time  that  there  was 
decrease  of  both  carotid  and  jugular  blood  pressure. 
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Tscherewkow  ■'  found  no  cliange  in  the  amount  of 
lymph  which  passed  from  the  thordcic  duct  after  hemor- 
rhage, and  concluded  therefore  that  there  is  difficulty 
in  affirming  a  direct  relation  helweeu  capillary  pressure 
and  lymph  formation.  Ostowsky '^'•'  made  tests  of  the 
efferent  lymph  stream  from  the  testis  after  intravenous 
injections  of  ssilt,  sugar,  peptone,  etc..  and  concluded 
that  "lymph  tlow  is  practically  independent  of  general 
blood  pressure." 

Popolf  ■'■'  made  experiments  on  the  intravenous  injec- 
tion of  dextrose,  varying  the  method  of  Heidenhain  by 
injecting  rajiidly  (one  to  two  minutes)  rather  than  slowly 
(thirty  minutes),  and  found  that  the  ma.ximum  amount 
of  sugar  in  the  blood  was  never  less  than  that  in  the 
lympii;  that  the  lymjih  flow  from  the  thoracic  duct  was 
increased,  but  not  in  proportion  to  the  amount  of  sugar 
injected  ;  that  the  urine  is  also  considerably  increased,  and 
that  sugar  is  freel)'  excreted  through  the  urine. 

Pugliese  •■'  investigated  the  formation  of  lymph  in  the 
f<ire  leg  of  a  dog,  and  found  that  venous  stasis  caused 
an  increased  flow  of  lymph,  thus  favoring  the  filtration 
theor\'.  He  found,  further,  that  either  active  or  passive 
movements  of  the  leg  increased  the  amount  of  lymph 
without  changing  its  composition.  About  this  time 
Asher, '••''"•  i"  associated  in  a  part  of  liis  work  with  Barbera.-' 
made  some  important  contributions  to  the  problem  in 
question,  and  though  he  took  a  middle  ground  by  de- 
claring that  "some  of  the  facts  discovered  can  be  ac- 
counted for  iipon  the  physical  basis  (filtration  and  osmo- 
sis), and  some  upon  the  physiological  (secretion),"  he 
involved  the  problem  still  more  by  announcing  a  new 
factor,  viz. ,  i»\r/ain'c  actiriti/.  He  presented  a  strong  series 
of  facts  to  show  that  whenever  the  activity  of  an  organ 
is  increased,  the  flow  of  lymph  from  that  organ  is  also 
increased. 

Thus  during  the  period  of  active  investigation  of  the 
subject  of  lympli  formation  a  great  mass  of  facts  had 
been  established,  but  the  physiological  world  was  still 
in  doubt  as  to  the  lelative  importiince  of  the  various 
possible  factors  involved  in  the  formation  of  lymph.  The 
time  had  come  for  an  analytical  mind  to  take  up  the 
subject  and  bring  order  out  of  chaos.  This  analytical 
mind  was  furnished  by  Dr.  E.  H.  Starling,  of  London. 
Starling  made  an  important  series  of  contributions  to  the 
literature  of  this  question  in  1894  and  1896. -•• '»  and  in  1898 
he  made  a  masterly  review  of  the  whole  problem,  weigh- 
ing in  a  most  liberal  and  impartial  manner  the  various 
contributions  to  the  solution  of  the  problem  of  lymph 
formation. 

The  earl}-  work  was  suliject  to  criticism  in  that  the 
experimenters  had  studied  the  flow  of  lymph  from  the 
leg  and  had  been  obliged  to  subject  the  tissues  to  mas- 
sage in  order  to  get  a  flow. 

Tigcrstedt "'"  had  first  called  attention  to  this  difficulty 
with  the  early  work.  Heidenhain  recognized  the  valid- 
ity of  this  criticism  and  devised  a  new  method  to  avoid 
it.  He  studied  the  flow  from  the  thoracic  duct,  and  as- 
sumed that  this  represented  the  lymph  formation  of 
practically  the  whole  organism.  Heidenhain's  long  in- 
vestigation was  based  upon  this  apparently  tenable  con- 
clusion, and,  as  stated  above,  led  to  results  irreconcilable 
with  the  filtration  the(U'y. 

Starling-'  showed  that  the  flow  from  the  thoracic  duct 
does  not  represent  the  general  lyni])h  formation.  The 
lymph  flow  from  the  anterior  limbs,  and  head  and  neck, 
does  not  enter  the  thoracic  duct,  while  that  of  the  pos- 
terior is  so  small  in  amount  that  it  need  not  be  considered  ; 
furthermore,  the  amovint  which  enters  from  the  thorax 
is  so  slight  that  no  difference  is  observed  when  the  can- 
nula is  inserted  just  above  the  diaphragm  instead  of 
near  the  subclavian  vein.  It  becomes  apparent,  then, 
that  the  flow  of  lymph  from  the  thoracic  duct  represents 
the  lymph  furmation  in  the  abdominal  viscera;  and  these 
maybe  further  differentiated  into  two  regions:  (l)the 
portal,  and  (2)  the  hepatic;  or  the  lacteal  and  the  liver 
regions. 

Starling  next  demonstrated  that  the  lymph  from  the 
liver  is  most  concentrated  {i.e.,  contains  the  largest  pro- 


portion of  solids),  that  fiom  the  portal  region  is  next  in 
its  degree  of  concentration,  while  that  fiom  the  limbs, 
head,  and  neck  is  least  concentrated.  He  later  showed 
that  this  varying  degree  of  concentration  consisted  prin- 
cipally of  a  varying  proportion  of  proteid,  and  that  the 
variation  of  proteid  depended  upon  the  varying  i^ermea- 
bility  of  the  capillaries  in  the  three  regions;  the  per- 
meable liver  capillaries  allowing  proteid  to  filter  through 
so  easily  that  it  makes  six  to  eight  per  cent,  of  the  liver 
Ij-raph;  the  less  permeable  capillaries  of  the  portal  region 
permitting  only  four  to  six  per  cent,  to  filter  through; 
while  the  least  permealjle  capillaries  of  the  extremities 
permit  only  from  Iwo  to  four  per  cent  of  proteid  to  pass. 

After  a  careful  examination  of  Heidenhain's  experi- 
ments on  the  flow  of  lymph  from  the  thoracic  duct. 
Starling  concluded  that,  "  the  h-mph  jiroductiou  in  the 
organs  of  the  abdomen  is  directly  proportional  to  the 
capillars  pressure  in  these  organs ;  and  not  independent 
of  it  as  was  imagined  by  Heidenhain." 

The  next  stei>  in  the  review  of  the  controversy  was  to 
iletermine  the  influence  of  hydremic  plethora.  It  was 
found  that  this  condition  ma_v  be  artificially  produced 
in  two  ways:  first,  by  injecting  intravenously  an  isotonic 
solution  of  sodium  chloride  (normal  saline  solution)  to 
the  extent  of  from  300  to  500  c.c. ;  second,  by  injecting  in- 
travenously a  condensed  .solution  of  sodium  chloride  or 
of  dextrose,  thus  giving  to  the  plasma  a  high  endosmotic 
attraction  for  tissue  Ij'mph.  The  blood  plasma  promptly 
draws  through  the  capillary  wall  the  tissue  lymph,  thus 
draining  the  tissues  and  temporarily  decreasing  lymph 
flow  and  increasing  intracapillary  pressure.  The  natu- 
ral reaction  to  this  condition  is  a  much  increased  filtration 
of  pla.sma  from  the  over-filled  blood  system  (condition  of 
hydncmic  plethora)  into  the  lymph  spaces  of  the  tissues, 
and  this  in  turn  is  followed  by  an  increased  flow  of 
l_ympli  along  the  lymphatic  vessels. 

That  the  increased  lymph  flow  is  conditioned  upon  the 
hydneniic  plethora  and  not  upon  the  simple  presence  of 
the  salt  or  sugar  in  the  blood  was  demonstrated  bj'  Star- 
ling through  simply  withdrawing  an  amount  of  blood 
equal  to  the  aqueous  solution  injected  or  to  the  tissue 
lymph  drawn  in  by  osmosis ;  the  result  being  an  increase 
of  the  salt  (or  sugar)  without  increasing  the  volume  of 
blood.  This  procedure  resulted  in  no  increase  in  the  flow 
of  lymph,  thus  proving  that  it  was  the  condition  of  hj-- 
driemic  plethora,  i.e..  of  iacreased  blood  pressure,  which 
caused  the  increased  lymph  flow,  and  not  the  presence  of 
the  increased  quantity  of  salts  (or  sugar)  in  the  blood. 

These  soluble,  crystalline  substances,  salt,  sugar,  po- 
tassium chloride,  etc.,  made  Heidenhain's  second  class 
of  lymphagogucs.  It  is  apparent  that  their  lymphagogic 
effect  was  due  to  the  increased  capillary  pressure  which 
accompanied  their  use,  and  not  to  any  specific  stimidation 
which  they  exerted  upon  the  secretory  activity  of  the 
endothelial  cells  of  the  capillaries.  In  harmony  with 
this  opinion  are  the  residts  of  Timofejewsky.^'  But  the 
increased  blood  pressure  causes  increaseil  flltratiim;  and 
thus  it  transpires  that  the  observation  which  Heidenhain 
cited  to  show  the  untenability  of  Ludwig's  hj-pothesis 
onl}'  made  that  hj-pothesis  more  secure  when  rightly  in- 
terpreted. 

Heidenhain's  first  class  of  lymphagogucs  (extracts 
of  leech,  mussel,  and  craj'fish)  cause  a  much  increased 
flow  of  lymph ;  but  Starling  showed  that  they  exert  this 
effect  through  their  toxic  action  upon  the  endothelial 
cells  of  the  capillaries,  thus  making  tho.se  cells  less  able 
to  resist  the  intracapillary  pressure,  so  that,  with  the  lat- 
ter normal  or  even  decreased,  there  will  be  an  increased 
flow  of  lymph. 

Starling  has  been  able  to  account  for  many  previously 
unaccountable  things  and  to  reconcile  the  findings  of 
Heidenhain  and  his  associates  with  the  physical  theory. 
It  will  be  remembered  that  this  theory,  as  formulated  by 
Ludwig  in  1861,  accounted  for  lymph  formation  on  the 
basis  of  the  combined  action  of  "filtration  and  osmosis. 
No  clearer  formulation  of  the  present  state  of  our  knowl- 
edge of  this  question  can  be  made  than  that  made  by 
Ludwig  forty  years  ago. 
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5.  The  Relation  op  Lymph  to  ]\Iet abolish. — This 
relation  was  indicated,  in  general  terms,  under  the  deti- 
nition  of  Ij-mpli.  As  stated  above,  tlie  l3'mpli  is  the  me- 
dium through  wliich  every  active  cell  gets  its  food  and 
itso.\ygen;  it  is  also  the  medium  into  which  every  cell 
throw's  out  the  waste  matter  resvdting  from  its  metabo- 
lism. When  we  say  that  lymph  is  formed  by  filtration 
from  the  blood  and  modified  by  osmusis  with  the  blood, 
wc  cover  the  ground  of  the  initial  formation  of  lymph ; 
we  must,  however,  not  forget  that  the  lymph  is  being 
continually  modified,  during  the  time  when  it  is  within 
tlie  several  tissues  and  organs,  by  the  metabolism  pe- 
culiar to  the  respective  tissues  and  organs.  The  blood 
jdasma  which  tillers  into  leg  muscle,  intestinal  mucosa, 
and  liver  is  essentially  the  same  in  each  case,  differing  only 
in  the  respective  proimrtionsof  pnitcid,  coiidi tinned  upon 
the  varying  perine;ibility  of  tlie  capillary  walls  in  these 
three  localities.  But  the  metaboli.sm  in  these  three  regions 
is  very  different — dilTerent  not  only  in  respect  to  what  the 
cells  "take  out  of  the  intercellular  lymph,  but  different 
also  in  respect  to  what  the  cells  throw  out  into  this 
h'mph. 

"  The  cells  of  the  muscle  will  take  up  fat,  dextrose,  and 
protcid  from  the  lymph  and  throw  out  various  midprod- 
ucts  of  proteid  catabolism. 

The  cells  of  the  intestinal  mucosa  will  make  iio  Impor- 
tant drafts  upon  the  lymph;  they  will,  however,  absorb 
great  quantities  of  fat,  associated  with  sodiiuu  carbonate 
(Setchenow  ^■),  and,  according  to  Colin  ^'■'  and  to  Asherand 
Barbara, ^■'  considerable  cpiantities  of  proteid;  and  this 
fat  and  proteid  Avill  be  poured  into  the  lymph  (chyle). 

The  cells  of  the  liver  will  ab.sorb  from  the  lymph  not 
only  food  and  oxygen  for  their  sustenance,  but  also  large 
cjuantities  of  material  which  represents  the  midproducts 
of  tissue  metabolism.  The  liver  is  the  great  central 
laboratorv  of  the  body  where  urea,  uric  acid,  bilirubin, 
and  biliverdin  are  made;  where  dextrose  is  taken  up 
from  the  portal  system  and  changed  to  gl\'cogen  in 
which  form  it  is  stored.  To  accomplish  this,  great  modi- 
ticatious  will  be  made  in  both  the  blood  and  the  lymph 
which  traverse  the  liver.  Of  the  two  fluids  the  Ij'inph 
suffers  the  more  profound  change. 

It  must  not  be  forgotten  that  wherever  blood  and 
lymph  are  separated  by  a  cajiillary  wall  osmotic  action 
proceeds,  and  there  will  be  a  modification  of  both  fluids 
with  a  tendency  toward  equalization.  The  circulation 
through  the  liver  not  being  a  rapid  one,  the  diffusion  of 
substances  between  lilood  and  lymph  will  be  consider- 
able. Urea  is  thrown  out  into  the  lymph  by  the  liver 
cells,  and  a  small  part  is  diffused  into  the  blood.  The 
rest,  according  to  Wurtz.'^  amounting  to  about  0.016  per 
cent,  of  the  lymph,  makes  its  way  along  the  thoracic 
duct,  where  it  is  all  poured  into  the  venous  system  and 
carried  presently  to  the  kidneys  for  excretion. 

The  lymph  contains  various  substances  whose  pres- 
ence and  whose  relation  to  metabolism  are  not  under- 
stood. There  are  glycogen  and  a  diastasic  ferment,^*  and 
there  is  rennet, ='  besides  various  other  substances  in 
traces.  ^^'  ^' 

Ransom*"  found  that  when  the  toxin  of  tetanus  was 
injected  into  the  blood  not  more  than  one-third  of  it  ever 
found  its  way  into  the  lympli.  Similarly  when  tetanous 
antitoxin  is  injected  it  is  retained  to  the  amount  of  two- 
thirds  in  the  blond. 

G.  The  Move.ment  of  Lymph. — Frequent  mention  has 
been  made  of  the  flow  of  the  lymph.  Let  us  now  con- 
sider what  it  is  that  causes  the  Ij'mph  to  flow. 

Like  the  veins  the  lymphatics  are  thin-walled  and  pro- 
vided with  valves;  like  the  veins  the  lymiiliatics  are 
tilled  from  the  capillaries  by  force  from  the  heart,  the 
<lift'erence  being  that  the  heart  forces  the  blood  in  a  mil- 
lion of  capillary  streams  into  the  veins,  while  it  forces 
tlie  plasma  of  the  blood  in  many  hundred  million  streams 
through  the  pores  of  the  capillary  wall  into  the  lym- 
phatics. 

The  initial  and  principal  force  which  causes  the  lymph 
to  flow  is  the  ns  a  teryo  from  the  heart,  which  iiushes  it 
on  farther  and  farther  from  the  tissue  among  who.se  cells 


it  escaped  from  the  capillary.  As  it  moves  forward  it  is 
gathered  into  the  lymph  radicles;  these  in  turn  are  tribu- 
tary to  the  smaller  lymphatics.  Once  the  lymph  reaches 
a  lymphatic  there  is  no  retreat  because  the  valves  block 
all  backward  flow. 

The  heart  force  alone  would  be  sufficient  to  cause  the 
lymph  to  flow  throughout  its  system  of  vessels  and  back 
to  the  subclavian  vein.  There  are  two  forces,  however, 
which  are  of  great  importance  in  assisting  this  flow. 
These  forces  are  the  negative  pressure  of  the  thorax,  and 
the  ])ositive  pressure  exerted  upon  the  blood  and  lymph 
vessels  by  contracting  muscles. 

Every  one  is  familiar  with  the  influence  of  negative 
intrathoracic  pressure  upon  the  flow  of  blood  in  the  veins. 
Its  influence  upon  the  tlow  of  lymph  is  as  important  as 
that  upon  blood.  These  fluids  are  actually  punijicd  into 
the  thorax  as  water  is  lifted  by  a  .suction  pump.  Fur- 
thermore, the  downward  movement  of  the  diaphragm 
makes  positive  pressure  in  the  abdominal  cavity  at  the 
same  time  that  it  makes  negative  pressure  in  the  thorax. 
Thus  there  is  exerted  on  the  Ij'mpli  in  the  abdomen  both 
a  vis  a  tergo  and  a  ris  afroiite. 

Besides  this  force  exerted  by  the  respiratory  move- 
ments there  is  a  pressme  upon  the  sides  of  veins,  of  lym- 
phatics, and  of  arteries  within  contracting  muscles.  The 
arteries  can  by  their  thicker  walls  resist  this  lateral  press- 
ure, but  the  contents  of  the  veins  and  lymphatics  are 
forced  forward — backward  movement  being  made  impos- 
sible through  the  closure  of  the  valves. 

Hewson'"  believed  that  lymph  was  kept  moving  in  the 
lymphatics  by  peristaltic  movements  of  the  walls  of  the 
lymph  vessels:  but  there  is  no  reason  to  believe  that  any 
such  movement  takes  place  in  any  of  the  higher  animals. 

The  rate  of  lymph  filtration  and  flow  has  been  investi- 
gated b}'  Tschirwinsky.''-  By  injecting  salicylate  of 
sodium  into  the  blood  or  lymph  stream  the  time  required 
for  it  to  appear  at  the  ujijier  end  of  the  thoiacif;  duct 
could  be  accurately  determined.  With  this  method  he 
was  able  to  show:  (1)  that  it  required  from  four  to  seven 
minutes  to  pass  from  the  descending  aorta  to  the  thoracic 
duct:  (3)  that  it  recjuired  from  two  minutes  ten  seconds 
to  three  minutes  to  pass  from  the  femoral  artery  to  the 
pedal  lymphatic:  (3)  that  it  required  one  minute  twenty 
seconds  to  flow  from  the  pedal  lymphatic  to  the  thoracic 
duct;  (4)  that  it  required  from  thirty  seconds  to  one  min- 
ute to  filter  through  the  tissues. 

The  flow  of  lymph  seems  to  be  without  direct  nei'vous 
control,  though  Spallifta  and  Consiglio,'''  b}'  inducing 
high  pressure  in  the  thoracic  duct,  observed  an  inciease  of 
lilood  pressure,  and  slower,  stronger  heart  beat,  which 
suggested  a  reflex  response  to  change  in  the  lymph  press- 
ure. This  poiuts  to  the  jirobable  presence  of  afferent 
nerves  from  the  larger  lymphatics  to  the  cardiac  centres 
in  the  medulla.  Wiiifield  S.  Hall. 
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LYMPHANGIECTASIS.— It  might  with  propriety  be 
e.xpectoil.  t'loiii  tlie  uiiuli'gdus process  iu  the blood-vessel.s, 
that  dihttation  distal  to  the  obstruction  of  the  lymph  ves- 
sels would  occur  with  equal  regularity.  Such  a  sequence 
is  a  common  event  with  interference  of  the  venous  cur- 
rent. In  the  lymph  vessels  dilatation  rarely  takes  place 
from  simple  hindrance  to  the  circulation,  and  it  is  quite 
universally  agreed  that  the  anastomoses  in  this  set  of 
vessels  are  so  abundant  that  a  collateral  circulation  is 
readily  and  speedily  established  after  blocking  of  one  of 
the  blanches. 

Interferences  of  the  circulation  in  the  larger  branches, 
however,  may  result  in  disturbances  that  attract  atten- 
tion ;  they  may  be  of  a  transitory  natuie  like  the  a'dema 
of  the  arm  that  surgeons  become  familiar  with,  following 
dissection  and  removal  of  the  lymph  glands  of  the  a.xilla 
in  cases  of  carcinoma  of  the  mammary  gland;  or  the 
symptoms  may  be  of  a  pei'sistent  and  serious  chai'actcr.  as 
it  is,  for  example,  in  the  cliylous  ascites  that  occurs  fi'om 
obstruction  of  the  thoi'acic  duct.  The  adult  foi'ins  of  tilaria 
are  said  to  h)dge  in  the  larger  lymph  and  chyle  passages 
and  cause,  among  other  symptoms,  the  appearance  of 
chyle  in  the  urine. 

Dilatation  of  the  finer  bi'anches  of  the  chyle-carrying 
vessels  is  readily  detected  in  the  liniugof  the  small  intes- 
tine, during  the  gross  examination,  by  the  tine  tracery  of 
whitish  or  silvei'-like  anastomosing  lines  and  small  flat 
retention  cysts  with  rounded  margins,  that  yield  a  milky 
fluid  when  broken  or  sectioned;  all  ai-e  very  superficially 
located  in  the  luucosa  and  are  not  removable  b}'  a  stream 
of  running  water. 

To  consider  dilatation  of  the  lymph  ves.sels  apart  from 
its  chief  and  most  impoitant  result,  elephantiasis,  leads 
naturall_y  to  recording  unusual  and  rare  conditions  of 
much  less  importance.  Not  all  accidents,  operations, 
and  pathological  conditicus  that  intei'fere  willi  the  ciicti- 
lation  in  the  lymph  vessels  are  followed  by  elephantiasis; 
in  fact,  such  a  sequel  is  uncommon.  Yet  when  it  does 
occur,  it  is  quite  generally  ascribed  to  obstructicjn  of  the 
lymph  channels.  On  the  other  hand,  the  clinical  histoiy 
of  luany  cases  of  elephantiasis' denotes  an  infection  that 
is  often  unconnected  with  operations  or  other  mechanical 
factors  which  wotdd  interfere  with  the  return  flow  of  the 
lymph.  In  these  c;ises  repeated  al  tacks chai'acterized  by 
ehills  that  are  followed  b_y  fevei',  with  swelling,  itching, 
and  redness  of  the  growing  part,  have  led  to  the  employ- 
ment of  such  terms  as  "recurrent  erysipelatous  lymphan- 
gitis," "erysipele  k  repetition,"  etc. 

It  does  not  seem  out  of  place  to  question  the  occur- 
rence of  elephantiasis  without  a  primaiy  infection,  as 


well  as  the  role  in  its  etiology  jilaj-ed  bj'  obstruction  of 
the  lymph  channels:  at  least  the  extent  to  which  these 
factors  operate,  singly  or  together,  is  wortliy  of  consider- 
ation antl  investigation.  It  is  not  unlikely  that  the  ob- 
struction is  secondary  to  the  infection  in  many  cases  and 
that  the  recurring  cellulitis  is  to  a  large  degree  respon- 
sible for  the  hyperplasia  of  tissue  constituting  the  main 
element  in  these  singular  cases.  In  other  instances  the 
infection  occurs  following  operations  which  interrupt  the 
continuity  of  the  lymph  channels. 

llamanu  has  observed  cases  of  elephantiasis  following 
extirpation  of  the  inguinal  lymph  glands.  One  case  de- 
scribed in  detail  oeeuircd  in  a  woman  fi'om  whom  the 
glands  were  removed  duiing  the  dissection  of  the  sac  in 
a  femoral  hernia.  Six  weeks  after  the  ojieration  and 
three  after  her  recovery,  chills  and  fever  accompanied  by 
swelling  and  redness  of  the  labium  majus  on  the  same 
side  occurred,  and  during  the  following  four  months 
seven  or  eight  similar  attacks  were  experienced.  During 
each  attack  an  increasing  brawny  induration  of  the 
labium  took  place.  The  diagnosis  was  made  of  lym- 
phangitis accom]ianied  by  lymphatic  u/clema  due  to  in- 
terference with  the  flow  of  lymph,  produced  by  removal 
of  the  fat  and  lymph  glands  and  the  succeeding  cicatri- 
cial contraction.  liamann  was  at  a  loss  to  account  for 
the  absence  of  suppuration.  There  is  small  room  for 
doubt  that  in  cases  of  this  kind  infection,  added  to  the 
interruption  of  the  lymph  current,  brings  about  the 
hyperplasia  of  the  subcutaneous  tissues,  constituting  ele- 
phantiasis. Other  operators  have  had  similar  undesir- 
able consequences  following  removal  of  the  lymph  glands 
and  have  abandoned  extirpation  for  incision  and  curet- 
tage. 

Other  cases  of  elephantiasis  with  recurring  symptoms 
denoting  infection,  with  each  of  which  thei'e  isa  progres- 
sive enlargement  of  the  affected  region  not  tinlike  erysip- 
elas, are  entirely  tinassociatcd  with  operative  procedures. 
If  obstruction  to  the  lynijih  currents  aie  present  in  such 
cases,  it  ma_y  be  that  they  occur  early  in  the  course  of 
the  lymphangitis.  In  some  of  these  cases  papular  erup- 
tions accompanied  by  an  intense  pruritus  are  noticed 
early. 

Whether  a  cause  or  a  result,  lymphangiectasis  is  a  con- 
stant feature  of  true  elephantiasis.  The  enlarged  lyiuph 
vessels  are  noticeable  in  all  regions  from  just  below  the 
epithelitmi — on  microscopic  examination — to  deep  within 
the  hyperplastic  corium  and  subcutaneous  tissues:  they 
contain  no  red  blood  corpuscles,  but  are  found  adjacent 
to  the  arteries  and  veins.  The  arteries  are  frequently 
the  seat  of  an  endarteritis,  oliliterative  in  character,  and 
around  all  the  vessels  collections  of  the  so-called  round 
cells — many  of  which  are  plasma  cells — occur.  Dilated 
lymph  vessels  are  not  especially  numerous  and  the  struct- 
ure of  the  tissue  is  usually  dense  fibrous  tissue. 

There  is  a  very  close  connection  between  lymiihan- 
giectasis  and  certain  forms  of  lymphangioma.  The  defi- 
nition given  by  Senn  for  a  lymphangioma  is ''a  tumor 
composed  of  lymphatic  vessels  produced  from  a  matrix 
of  angioblasts."  He  construes  the  vessels  as  newly 
formed.  The  ]iroliferation  of  lym]ih  vessels  as  a  result 
of  inflammation  or  of  even  mechanical  obstruction  of  the 
current  must  be  looked  upon  as  a  ]irocess  of  regenera- 
tion. The  lyniphangiomata  of  the  neek,  which  are  usu- 
ally cystic  and  congenital,  occur  in  the  region  of  the 
large  lymiih  channels  and  ai'e  believed  to  arise  from  con- 
genital anomalies  in  them.  The  lymph  collects  in  them 
bccau.se  they  ai'e  disconnected  fi-om  the  proximal  vessels 
and  lymphangiectasis  may  be  saitl  to  be  present.  If, 
however,  proliferative  processes  are  found,  as,  for  exam- 
ple, were  jiresent  in  a  case  described  by  Tilger,  the  lesions 
are  by  many  authors  counted  as  tumors.  It  might  be 
possible  to  consider  these  proliferative  processes,  con.sist- 
ing  usually  of  a  multiplication  of  the  endothelium,  as 
regenerative  in  nature,  but  aboi'tive. 

In  Wegner's  classification  of  the  lymphangiomata,  the 
tumors  of  one  group  are  said  to  have  their  origin  in  ob- 
literation of  efferent  lymph  vessels  through  compression, 
inflanmisition,  or  congenital  anomalies.     Such  forms  of 
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lympliaugicctasis,  if  grouped  with  tumors — lymphan- 
gioiiia — must  be  clearly  separated  from  the  forms  iu 
which  the  esseutial  process  is  the  production  of  new 
lymph  vessels.  The  cystic  dilatations  of  lymph  chan- 
nels iu  the  neck,  that  arc  virtual  retention  c.ysts  result- 
ing from  maldevelopmeut  in  these  channels,  may  form 
chains  of  sacs,  large  and  small,  lying  along  the  internal 
jugular  vein  and  other  great  vessels,  and  sometimes  ex- 
tending from  the  mediastinum  to  the  cavity  of  the  mouth. 
Their  dissection  is  laborious. 

Similar  retention  cysts  or  localized  dilatations  of  the 
lymph  vessels,  and  also  de.scribed  as  lymphangioma,  have 
been  found  in  the  mesentery.  Weichselbaum  has  re- 
ported one  under  the  name  of  chylangioma  fi'om  its 
milky  or  chylous  content.  In  an  inearirrated  omental 
hernia  at  the  femoral  opening  von  Ilopffgarten  found  in 
tlie  hernial  sac  a  massof  tissue,  4.75  by  3.5  cm.,  in  which 
there  were  numerous  small  subserous  cysts,  varying  in 
size  from  a  millet  seed  to  a  cherry. 

His  conclusion,  after  a  careful  microscopic  examina- 
tion, was  that  the  cysts  had  their  origin  in  lyn)ph  vessels 
that  were  dilated  from  obstruction,  lie  points  out  the 
analogy  between  his  case  and  the  lymphangiomata  which 
Wegner  claims  arise  from  granulation  tissue  by  second- 
ary changes — in  other  words,  which  take  their  origin  from 
an  intlanunatory  process. 

That  the  lymph  channels  do  proliferate  in  the  ordinary 
processes  incidental  to  healing  seems  evident  from  the 
descriptions  of  Talke,  who  iu  a  recent  article  has  de 
scribed  new  lympli  vessels  in  the  scar  tissue  produced  as 
a  ])art  of  tlie  adhesions  about  the  ascending  colon  in  a 
case  of  perityphlitis,  and  in  analogous  pleural  lesions. 

E.  B.  Le  Count. 

Bibliography. 

Hamann.  C.  A. :  (Edema  and  Elephantiasis  of  the  Extenial  Genitalia 

Follnvvinff  Removal  of  the  Inguinal  (ilands.    Transactions  of  the 

Ohio  stilt."  Mfcii,;il  Society,  18i«,  p.  27-1. 
Si'iiii.  N. :  Till'  I'alliology  and  Surgical  Anatomy  of  Tumors,  1895,  p. 

4r>'.),  IMiiliiili-lphiii. 
Halstt'iiii,  \.  v..  ami  IlfTzop,  M. :   IjVmphiingioma  Cysticum.    Journ. 

Am.  Mi'il.  Assn.,  IS'.lI).  xx.\ii.,  SiS. 
von  HoplT^^jirtfii :    t'cher  eine  Diinndaringeschwiilst  (Lymphangiom) 

als  Opi'iatiiiiisiicfund  bei  einem  eingeklemmten  Schenkelbruche. 

Dl'Ut.  Zeitsrli.  f.  Chir.,  I.,  419. 

Tulke,  L. :  Zur  Kcnntniss  der  Lymphgef assneubildung  In  pleiuitischen 
Schwarten.    Ziegler's  Beitrage,  1903,  xxxii.,  106. 

LYMPHANGIOMA.— See  Anriimva  and  Hygroma. 

LYMPHANGIOMA    CIRCUMSCRIPTUM.— This  is  an 

affection  characterized  by  the  presence  of  small  vesicles, 
often  arranged  in  clusters,  irregularly  distributed,  and 
deeply  seated  in  the  skin,  and  is  of  rare  occurrence.  The 
clusters  may  have  a  circular  form,  or  they  may  be  ar- 
ranged in  bands,  which  sometimes  Iiave  the  appearance 
of  being  seated  over  the  course  of  nerve  tracts,  or  of  the 
large  lynipliatics.  The  affection  has  been  found  most 
frequently  on  the  upper  extremities,  and  especially  in 
the  scapular  and  axillary  regions,  and  iu  a  large  portion 
of  published  cases  it  has  appeared  on  the  left  side  of  the 
body. 

These  vesicles  vary  in  size  from  a  pin's  head  to  a  small 
pea,  and  the  epidermis  over  them  is  often  affected  by  a 
warty  change,  so  that  .some  of  them  may  on  tirst  sight 
.siimdate  warts,  and  occasionally  there  have  been  pres- 
ent long  warty  projections.  An  interesting  feature  is 
the  presence  usually  of  telangiectases,  or  large  dilatations 
of  the  blood-vessels  in  the  area  occupied  by  the  vesicles, 
as  well  as  in  the  roof  of  tlie  vesicles  themselves.  When 
the  vesicles  are  ruiHured  they  exude  a  clear,  colorless 
fluid. 

The  affection  is  frequently  accompanied  by  recurrent 
attacks  of  an  inflammation  of  the  affected  area  that  re- 
sembles in  ty])e  erysipelas,  anil  it  has  sometimes  been 
elasseil  with  the  latter  disease.  Tliese  attacks  are  accom- 
panied usually  by  some  constitutional  disturbance  and 
considerable  pain.  In  some  instances  they  have  pre- 
ceded a  fresh  outbreak  of  vesicles,  in  others  they  have 
had  no  perceptible  effect  on  the  eruption.  They  differ 
from  true  eiysipelas  in  not  spreading  to  other  jiarts  of 


the  body,  and  have  been  compared  by  Besnier  to  the 
"erysipelas"  that  occurs  in  elephantiasis. 

The  affection  is  very  slow  in  its  course,  appearing 
either  at  birth  or  in  infancy  or  childhood,  and  often  re- 
maining stationary  for  many  years.  There  is  often  an 
hypertrophy  of  the  fibrous  "tissue  iu  and  about  the  af- 
fected area,  so  that  a  condition  of  elephantiasis  may  be 
produced.     This  is  seen  also  in  other  varieties  of  lymph- 


FiG.  3™63.— Congenital   Lymphangioma   Circumscriptum. 
Dr.  Isadore  Dyer,  o(  New  Orleans,  La.) 
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angioma.  Thick,  firmly  adherent  crusts  are  often  pro- 
duced by  the  bursting  of  the  lesions,  and,  being  deeply 
embedded,  they  may  persist  for  a  long  period. 

Etiology. — The  di.sease  usually  begins  in  infancy  or 
childhood,  in  one  or  two  cases  only  in  adult  life.  It  is 
probable  that  it  is  always  of  congenital  origin.  Injury 
and  irritation  have  been  thought  to  affect  the  process, 
and  in  several  instances  excision  has  led  only  to  an  in- 
crease in  the  number  of  lesions. 

Anatomy. — The  writer's  examination  of  a  lesion  re- 
moved from  the  arm,  which  was  not  associated  with  any 
telangiectases,  nor  with  fibrous  or  warty  changes,  showed 
numerous  cysts  in  the  upper  part  of  the  corium  and  ap- 
proaching very  nearto  the  epidermis  without  implicating 
it.  The  cysts  were  filled  with  fibrin  and  a  few  leuco- 
cytes, and  were  often  divided  into  subdivisions  by  septa 
formed  of  the  unaltereil  corium.  Tliese  cavities  pos- 
sessed an  endothelial  lining,  and  there  could  be  no  doubt 
that  they  represented  newl3'  formed  or  dilated  lymph 
vessels  or  channels,  as  tliey  communicated  with  the 
lymph  channels  below.  There  was  a  certain  amount  of 
leucocytic  infiltration  about  the  cysts.  A  few  enlarged 
blood-vessels  were  seen. 

The  implication  of  the  blood-vessels  varies  in  different 
cases,  and  in  different  lesions  in  the  same  case.  In  some 
instances  it  litis  been  found  that  the  corium  contains  nu- 
merous dilated  blood-vessels,  together  with  tlie  enlarged 
lymphatics,  and  that  the  telangiectases  and  vascular 
dots  that  have  been  referred  to  are  caused  by  the  pres- 
ence of  dilated  capillary  blnod-vcssels  between  the  upper 
wall  of  the  cysts  and  tlie  epidermis. 

Diagnosis. — This  may  be  mtide  from  the  appearance 
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of  the  aflfcction  at  birth  or  in  early  life,  by  the  groups  of 
tliiek- walled  vesicles,  often  accompanied  by  telangiecta- 
sis and  warty  surface  changes,  by  the  discharge  of  lymiih, 
when  they  are  incised,  and  by  the  slow  course.  On  sn- 
perticiai  inspection  the  affection  may  resemble  most  a 
group  of  warts. 

Prognosis. — The  lesions  usually  increase  slowly  until 
they  have  attained  a  certain  degree  of  development, 
when  they  remain  nearly  stationary.  In  one  recorded 
case  there  has  been  spontaneous  involution.  After  oper- 
ative interference,  as  in  all  forms  of  lymphangiomata, 
the  lesions  are  very  likely  to  reaiipcar. 

Tre,\tment. — Excision  and  caustics  have  been  tried, 
but  recurrence  after  the  operation  is  not  uncommon. 
Electrolysis  has  been  thought  by  some  to  offer  the  most 
hope  of  success,  but  in  this  case  also  recurrences  have 
been  recorded.  Each  vesicle  is  to  be  transfixed  by  a 
needle  attached  to  the  negative  pole  of  a  galvanic  bat- 
tery, eight  or  ten  cells  being  employed.  The  poor  results 
of  treatment  jirobably  are  due  to  the  presence  of  deep- 
seated  anastomoses.  John  T.  Bowen. 

LYMPHANGIOSARCOMA.     See  Sniroma. 

LYMPHANGITIS.— All  the  tissue  elements  may  be  re- 
gardctl  as  Ijeing  bathed  in  lymph,  which  appears  first  in 
innumerable,  minute,  irregular  gaps  in  the  tissues,  which 
gaps  conunimicate  in  various  wa_vs  with  each  other,  and 
with  minute  lymphatic  ves.sels,  which  latter,  when  traced 
onward  from  their  beginnings,  presently  assume  a  struct- 
ure comparable  to  that  of  narrow  veins  with  very  deli- 
cate walls  and  extremely  numerous  valves.  These  valves 
open  awaj'  from  the  gaps  of  the  tissues,  as  the  valves  of 
the  veins  open  awaj'  from  the  capillaries.  The  l\'mphatic 
vessels  emerging  from  the  network  of  gaps  unite  to  form 
somewhat  larger  ones,  which  pass  either  to  a  neighboring 
lymphatic  gland  or  to  join  some  larger  Ivmpbatic  trunk. 
The  lympliaticsare  arranged  into  a  suiierliciulaud  a  deep 
set.  The  superficial  lymphatics  on  the  surface  of  the 
body  are  placed  immediately  beneath  the  integument, 
accompanying  the  superficial  veins;  they  join  the  deep 
lymphatics  in  certain  situations  by  perforating  the  deep 
fascia.  The  deep  lymphatics,  fewer  in  number  and 
larger  than  the  superficial,  accomjiany  the  deep  blood- 
vessels. Finally,  the  entire  .system  ends  in  numerous 
vessels  which  open  into  two  main  trunks  of  very  unequal 
importance — the  thoracic  duct  and  the  right  lymphatic 
duct.  Lymphatics  are  found  in  nearly  every  texture  and 
every  organ  of  the  body  which  contains  blood-vessels. 
Interposed  at  numerous  points  in  the  course  of  the  lym- 
phatic vessels  are  the  lymphatic  nodes,  which  are  siuall, 
solid,  glandular  bodies  through  which  the  lymphatic 
vessels  pass.  Lj-mph  is  the  exudate  of  .some  of  the  liquid 
constituents  of  the  blood  as  it  circulates  through  the 
capillary  blood-vessels  into  the  tissue  gaps  or  spaces,  and 
carries  nutriment  to  the  tissues.  It  then  receives  from 
the  tissues  the  products  of  their  activity,  and  is  collected 
from  the  lymph  spaces  into  the  lymph  channels,  whence 
it  is  carried  to  the  lymph  nodes,  which  act  as  filters  for 
the  lymph,  besides  adding  to  the  lymph  the  lympho- 
cytes, which  act  as  scavengers  (phagocytes)  in  the  Ij-mph 
and  blood. 

Reticular  lymphangitis  is  applied  to  inflammation  of 
circumscribed  areas  of  lymphatic  radicles,  tubular  lym- 
phangitis to  that  of  the  larger  continuous  lymphatic 
trunk.s.  Both  forms  often  coexist.  Either  ma}'  be  acute 
or  chronic.  Since  we  now  know  that  all  inflammation  of 
lymph  vessels  is  of  microbic  origin,  we  may  drop  the 
terms  "idiopathic"  and  "traumatic"  as  being  no  longer 
descriptive.  The  lymphatics  are  so  widely  distributed 
that  they  must  be  severed  or  torn  in  every  cut  or  bruise 
to  a  greater  or  less  extent;  but,  as  a  rule,  they  collapse 
at  once  and  give  no  trouble.  From  their  open  mouths, 
during  the  first  hours  following  the  receipt  of  a  wound, 
comes  much  of  the  serous  How.  Tfo  dispose  of  which  drain- 
age is  nece.ssary.  This  outward  flow-  of  the  lymph,  to- 
gether with  its  coagulation  and  the  collajiseof  the  lymph 
vessels  themselves,  prevents  the  absorption  into  the  or- 


ganism, in  most  instances,  of  septic  material.  While  lym- 
phangitis is,  generally  speaking,  the  consequence  of  a 
wound,  j-et  this  is  not  an  invariable  rule,  since  infection, 
has  been  known  to  penetrate  through  the  unbroken  skin 
of  the  hand,  as  seen  in  sepsis  following  immersion  of  the- 
unwoimded  hands  in  the  fluids  of  a  cadaver  at  an  autopsy, 
and  also  through  mucous  membranes  in  which  there  is  no- 
abrasion  or  scratch  to  be  found,  especially  in  the  case  of 
the  throat,  uterus,  etc.  The  absorption  of  infective  ma- 
terial is  undoubtedly  greatly  facilitated  by  friction,  press- 
ure, the  removal  of  the  outer  corneous  layer,  or  the  con- 
fining of  a  discharge  under  tension.  Recent  wounds  are- 
much  more  likely  to  be  attacked  than  granulating  ones, 
because  granulations  themselves,  so  long  as  they  are  un- 
injured, do  not  absorb,  the  current  setting  in  the  opposite 
direction  toward  the  surface.  Whatever  the  irritant  may 
be,  it  probably  does  not  cause  inflammation  of  the  wall  of 
the  vessel  unless  it  is  arrested  ;  if  this  does  not  lake  place, 
it  is  hurried  on  to  the  neighboring  lymphatic  glands,  and 
sets  up  inflammation  there.  Illustration  of  this  is  seen  in 
cases  in  which  surgeons  have  received  the  tiniest  needle 
prick,  .so  slight  as  to  leave  no  mark,  in  which  the  first  in- 
timation of  sepsis  is  found  in  inflamed  lymph  nodes  in  the 
neighborhood.  The  heat  of  the  sun  and  the  Roentgen 
rays  produce  an  inflammation  of  the  skin  in  which  the 
lymphatics  share  to  a  certain  extent.  Lymphangitis  is 
incidental  to  the  course  of  specific  diseases,  such  as  scar- 
let fever,  measles,  diphtheria,  tuberculosis,  syphilis,  and 
gonorrhoea;  in  these,  however,  the  inflammation  of  the 
lymphatic  nodes  is  the  more  prominent  feature.  A  typi- 
cal lymphangitis  is  seen  in  erysipelas  (which  see).  It 
may  also  result  from  the  bites  of  insects  and  venomous 
reptiles.     It  is  a  constant  lesion  in  bubonic  plague. 

Pathgi.ogt. — The  changes  are  best  seen  in  the  larger 
trunks.  Their  endothelial  cells  swell,  lose  their  distinct- 
ness of  outline,  and  to  a  variable  extent  become  detached. 
The  walls  of  the  hmph  vessels  and  the  delicate  sur- 
rounding cellular  tissue  become  more  or  less  densely  infil- 
trated witli  pus  cells,  fibrin,  and  serum.  The  lumen  of 
the  vessel,  the  interstices  in  its  walls,  and  the  cellular 
sheath  are  filled  with  a  coagulating  exudation.  Tlve 
stream  of  lymph  through  the  ves.sel  ceases  because  of  the 
thrombus.  The  blood-vessels  surrounding  the  inflamed 
area  dilate,  and  the  blood  circulates  more  rapidly  and 
in  greater  cjuanlity.  The  future  course,  whether  it  is 
to  be  either  resolution,  organization,  or  suppuration,  de- 
pends uiion  the  cause.  lif  the  irritant  be  slight  and  tran- 
sient, resolution  may  begin  at  once.  The  thrombu.s 
liquefies  within  the  lumen,  and  the  exudate  within  and 
without  the  walls  is  absorbed.  The  endothelium  is  re- 
generated and  the  circulation  is  re-established.  Organi- 
zation is  like!}'  to  occur  if  the  irritant  action  is  chronic 
and  persistent,  as  in  syphilis.  The  lumen  becomes  oc- 
cluded through  transformation  of  the  thrombus  into  con- 
nective tissue,  and  the  coats  of  the  vessels  and  the  cellu- 
lar tissues  in  which  they  lie  become  hard,  dense,  and 
sclerosed,  likewise  from  organization  of  the  exudate  into 
connective  tissue,  and  some  degree  of  permanent  thick- 
ening results  in  the  tissues.  Suppuration  takes  place 
when  virulent  micro-organisms  are  the  exciting  cause, 
producing  coagulation-necrosis  of  the  thrombus  and  exu- 
date, and  death  of  the  vessel  wall  and  surrounding 
tissues,  resulting  in  cellulitis,  or  abscess,  which  may  be 
circumscribed,  or  diffuse  and  spreading.  The  related 
neighboring  lymph  nodes  are  usually  implicated  also. 
The  results  of  the  extension  of  infection  along  the  lym- 
phatic channels  are  seen  in  some  cases  of  suppurative  aji- 
pendicilis,  where  we  may  find  inflamed  mesenteric  glands, 
isolated  abscesses  about  the  liver,  empyema,  etc. 

Symptoms. — In  the  reticular  form  the  inflammation 
sh(nvs  itself  in  red,  tender,  a?dematous,  swollen  patches, 
which  may  s\icceed,  each  olhcr  up  the  limb,  one  fading  as 
a  neighboring  area  blooms  out.  The  inflammation  ex- 
tends from  the  peripherj'.  Pain  is  always  present  and 
varies,  like  the  other  symptoms,  with  the  severity  and 
extent  of  the  ]irocess:  it  is  increased  by  movement,  and 
is  accompanied  by  a  feeling  of  tension  in  the  part.  Or- 
dinary erysipelas  presents  a  typical  form    of  reticular 
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lymphangitis  in  which  tlie  inllamniation  is  produced  by 
the  invasion  of  the  lymphatic  channels  by  the  streptococ- 
cus of  erysipelas.  If  the  iiiHanimalion  is  extensive  there 
may  be  a  considerable  lymphatic  (cdenia  and  the  circum- 
ference of  a  limb  may  be  much  incieased.  Some  celluli- 
tis accompanies  all  lymphangitis,  and  some  lymphangitis, 
on  the  other  hand,  attends  all  cellulitis.  Which  element 
preponderates  is  very  often  a  matter  of  uncertainty,  but 
the  cpiestiou  is  not  an  important  one,  because  both  re- 
quire the  same  treatment. 

The  tubular  variety  shows  itself  most  plainly  when  the 
superficial  vessels  are  involved.  These  latter  appear  in 
the  skin  as  wavy  red  lines  travelling  toward  the  neigh- 
boring lymphatic  glands.  They  are  very  tender  to  the 
touch,  slightly  raised  from  tlie  surface,  with  a  cord -like 
beaded  feel,  due  to  the  intiltratitm  and  plastic  thrombosis 
in  and  around  them.  Sometimes  they  are  quite  narrow ; 
sometimes,  when  the  poison  is  very  active,  an  inch  or 
more  in  breadth,  from  extension  of  the  inflammation  to 
the  surrounding  cellular  tissues.  At  the  same  time  the 
glands  are  swollen  and  tender,  and,  if  the  affection  is  ex- 
tensive, the  limb  below  may  be  a'dematous.  Here  and 
there  the  red  lines  disappear,  where  the  superficial  lym- 
phatics empty  themselves  into  the  deeper  set,  or  swell 
out  and  become  broader  opposite  plexuses  and  valves. 
In  oases  of  virulent  iufectiou  the  inflammation  may  result 
in  the  formation  of  small  abscesses  at  intervals  along  the 
course  of  the  vessels  before  the  glands  are  reached. 

When  the  deeper  vessels  are  affected,  the  diagnosis 
may  not  be  easy  if  no  superficial  iufiammation  be  pres- 
ent. Usually,  however,  faintly  outlined  patches  of  red- 
ness are  visible  here  and  there  upon  the  skin,  where  the 
superficial  plexuses  communicate  with  the  deep  ones.  In 
any  case  deep  pressure  along  the  course  of  the  affected 
vessels  is  painful,  but  otherwi.se  most  of  the  usual  signs 
are  wanting.  Diagnosis  between  it  and  ordinary  cellu- 
litis is  difficult.  In  both  varieties  the  glands  are  apt  to 
be  swollen  and  tender. 

The  constitutional  symptoms  will  vary  according  to 
the  extent  of  the  local  inflammation,  the  severity  of  the 
cause,  and  the  general  licalih  and  resi-sting  power  of  the 
patient.  Simple  lymphangitis  is  accompanied  by  a  vary- 
ing degree  of  fever,  with  the  usual  results  thereof — mal- 
aise, thirst,  headache,  anorexia,  etc.  W'hen  suppuration 
sets  in,  the  general  symptoms  become  much  aggravated, 
pain  is  severe  and  prostration  extreme,  and  high  fever 
with  possibly  chills  and  sweating  makes  itself  evident. 
In  severe  cases  septicaemia  may  develop. 

Prognosis. — Simple  lymphangitis  is  rarely  serious  and 
runs  its  course  in  from  a  few  days  to  several  weeks ;  the 
general  health  and  robustness  of  the  patient  have  a 
marked  influence,  recovery  being  slow  in  the  subjects  of 
alcoholism,  chronic  gout,  diabetes,  and  renal  disea.se,  and 
in  these  debilitated  by  poor  living  and  overwork.  When 
suppuration  supervenes  (leading  to  a  cellulitis)  or  when 
some  virulent  septic  poison  is  the  cause  of  the  trouble, 
the  illness  may  assume  a  grave  character,  viz.,  that  of 
septicajmia.  If  the  vessels  which  run  in  groups  are  ex- 
tensively destroyed,  a  condition  of  solid  ccdema  is  likely 
to  persist  which  may  leave  the  limb  more  or  less  crippled. 

Diagnosis.  —  Plilebitis  is  closely  related  to  lymphan- 
gitis in  its  symptoms,  but  a  thrombo.sed  vein  forms  a 
deeper-seated,  coarser  cord  than  does  a  similarly  affected 
lymph  vessel,  the  cutaneous  redness  is  not  so  vivid,  the 
pain  is  less  acute,  the  general  fever  is  not  so  intense,  and 
the  tendency  to  glandular  involvement  is  much  less.  In- 
flammation of  the  deep  lymphatics  may  at  times  be 
differentiated  from  ordinary  cellulitis  by  an  earlier  in- 
volvement (in  the  case  of  the  fcirmer  of  these  two  inflam- 
mations) of  the  neighboring  lym|ihatic  gland.s,  by  the 
presence  of  lymphatic  (edema,  and  by  the  appearance  of 
patches  of  superficial  reticular  lymphangitis  at  points  of 
anastomosis  with  deeper  trnidis. 

Tkeatmhnt. — The  first  indication  is  to  remove  the 
cause,  if  that  can  be  detected.  All  possible  sources  of 
infection  should  be  sought  for  and  appropriately  treated. 
Pustules  and  absces.ses  should  be  opened  and  drained, 
unhealthy  wounds  are   to   be  cleaned   thorougldy   and 


opened  further  if  drainage  is  not  sufficiently  free.  These 
avenues  of  infection  should  be  encased  in  compresses 
which  are  kept  wet  with  some  antiseptic  solution.  The 
ixirt  should  be  put  at  rest,  and  the  limb  elevated  to  di- 
minish the  amount  of  blood  entering  it,  as  well  as  to  fa- 
cilitate the  return  of  the  lymph.  Tension  within  the  area 
of  lymphangitis,  if  very  great,  should  be  relieved  by  in- 
cision and  drainage,  without  waiting  for  suppuration  to 
take  place.  The  whole  affected  area  should  be  kept  cov- 
ered with  compresses  continuallj^  wet  with  some  sooth- 
ing, antiseptic  solution,  such  as  aluminum  acetate, 
Thiersch's  solution,  creolin  (one-half  percent.),  bichlor- 
ide (1  in  2,000),  or  a  .solution  of  lead  and  opium.  These 
wet  dressings  should  extend  above  and  include  the  swol- 
len lymphatic  glands.  Hot  fomentations  in  some  cases 
may  be  more  grateful  than  the  cooler  .solutions.  As  soon 
as  pus  forms  or  is  suspected,  the  abscess  should  be  freely 
incised,  evacuated,  and  drained.  In  severe  cases  in  which 
the  process  threatens  to  spread  and  is  dirticult  lo  control, 
a  very  effectual  means  of  condjating  this  is  found  in  the 
continuous  immersion  of  the  limb  in  an  iced  solution 
such  as  any  one  of  those  mentioned  above 

Constitutional  treatment  consists  in  supporting  and 
eliminating  measures.  The  diet  should  he  liberal  and 
solid  food  should  not  be  withheld  unless  a  high  degree  of 
fever  causes  it  to  disagree.  The  bowels  should  be  kept 
freely  open.  Quinine,  and  later  iron  in  addition,  arc  the 
most  efficient  medicines.  Stimulants  will  be  needed  only 
in  severe  cases  and  should  then  be  given  in  large  doses 
(one  to  two  ounces  of  whiskej'  every  two  hours).  It  seems 
remarkable  (much  discussicm  to  the  contrary  notwith- 
standing) how  favorably  a  free  exhibition  of  alcohol  in 
severe  septic  infections  will  affect  the  constitutional 
symptoms,  as  shown  by  a  dry,  brown  tongue  beconnng 
cleaner  and  moister,  by  improvement  in  the  appetite  and 
in  the  cerebral  .symjitoms,  by  strengthening  anil  slowing 
of  the  heart,  and  by  a  diminution  in  the  degree  of  the 
prostration.  Persistent  (edema  and  stiffness  in  nuiscles 
and  tendons,  after  subsidence  of  the  inllauimation  and 
healing  of  the  wounds,  are  to  be  overcome  by  bandag- 
ing, hydrotherap}',  electricity,  and  massage.  It  may  be 
necessary  to  give  analgesics  and  h.yimotics,  such  as  the 
bromides,  codeine,  and  trional,  during  the  acute  stage. 
Opium  sliould  be  used  only  as  a  last  resort. 

Chronic.  Li/mp/iaiigili«. — This  is  seen  in  the  course  of 
certain  diseases,  such  as  elephantiasis  (which  .see),  bu- 
bonic plague,  tuberculosis,  syphilis,  etc.  Tulierculous 
lymphangitis  occurs  both  in  large  and  in  small  lymph 
vessels  in  whose  walls  miliary  tubercles  and  dilf  use  tuber- 
cle tissue  may  grow,  producing  partial  or  coni|ilete  ob- 
struction. This  may  occur  independenllj-,  but  it  is  most 
frequently  seen  in  connection  with  tuberculous  inflam- 
mation of  adjacent  structures,  particularly  the  lymph 
nodes.  In  the  vicinity  of  tuberculous  idcers  in  the  intes- 
tines, the  suliserous  lymph  vessels,  whicli  pass  fiom  the 
ulcers,  are  often  distended  with  the  products  of  tubercu- 
lous inflanunation,  which  makes  them  look  like  dense 
white  knobbed  cords.  Syphilitic  inflannuation  of  the 
lymph  vessels  not  infrequently  occurs  in  the  vicinity  of 
.syphilitic  ulcers  in  tlie  primary  stage  In  later  stages 
tiiere  may  be  thickening  of  the  walls  of  Ihc  vessels  and 
the  development  of  gnnuny  tumors  in  and  about  them. 
Clarence  Arthur  He  Williams. 

LYMPHATIC  SYSTEM.— (Symmyms:  Absorbent  sys- 
tem ;  Latin,  Siisliiiiii  hjiiiphtiticnni ;  French,  SiiKthne 
h/mphatiquc  ;  Italian,  Sintemaliiifittii-n  ;  German,  Lymph- 
sj/Ucm  Oder  Suiir/aderst/stem.)  The  lymphatic  or  lymph 
vascular  system  consists  of  the  vessels  and  spaces  con- 
taining lymph  or  chyle  (colorless  or  white  blood),  i.nd  of 
the  lymphatic  or  conglobate  glands  situated  in  the  course 
of  the  vessels,  and  through  which  the  lymph  must  perco- 
late in  somewhat  the  same  manner  as  water  passes 
through  a  sponge.  This  .sj'stem  is  an  appendage  of  the 
blood-vascular  system,  its  two  terminal  trunks,  the 
thoracic  duct  and  the  right  common  lymphatic  trunk, 
ending  in  the  great  veins  at  the  base  of  the  neck. 

A  tolerably  correct  pictorial  idea  of  the  entire  vascular 
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system  muy  be  formed  bj'  considering  the  blood-vascular 
part  as  made  up  of  a  great  tree,  tlie  lieart  forming  a 
short  trunk  and  the  arteries,  veins,  and  capiUaries,  the 
branches;  but  tlicre  is  present  the  untrec-like  character 
of  tlie  direct  union  of  the  terminal  twigs  of  the  arteries 
and  veins,  that  is,  the  venous  and  arterial  capillaries  are 
continuous.  The  lymphatic  system  may  then  be  repre- 
sented by  two  vines  of  unequal  size,  but  which  together 
follow  all  the  blooil-vessels  to  tlieir  idtimate  raniitica- 
tious.  and  in  many  places  even  send  minute  twigs  be- 
yond them.  The  analogy  with  a  vine  is  further  borne 
out  by  the  lymphatic  vessels,  as  they  remain  of  a  more 
uniform  diameter  than  the  blood-vessels;  and,  tinally,  the 
terminal  twigs,  like  those  of  a  real  vine,  end  freely  or 
blindly,  often  in  slight  e.\pan.sions  like  leaves,  thus  form- 
ing a  marked  contrast  with  the  terminal  twigs  of  arteries 
and  veins,  which  cannot  be  jiroperly  said  to  terminate  at 
all.  In  a  word,  the  bkiod-vascular  s_ystem  forms  a  com- 
plete circle  or  circuit  in  itself,  while  the  lymph-vascular 
system  joins  the  blood-vascular  .s_ystem  at  its  central  or 
trunk  end,  but  ends  blindly  at  the  periphery. 

HisTOKic.\i>. — It  is  not  to  be  wondered  at  that  the 
lymphatic  s\'stem  should  not  have  been  discovered  and 
investigated  before  the  circulation  of  the  blood  and  the 
general  relations  of  the  blood-vascular  system  had  been 
investigated  and  understood;  and  j'et,  from  tlie  promi- 
nence of  the  lymphatic  glands,  they  wer:  seen  by  Hip- 
pocrates; but,  having  no  notion  of  their  true  relations, 
he  classed  them  with  the  other  glandular  structures  of 
the  body;  so,  too,  there  is  strong  reason  for  believing 
that  the  lacteals  were  seen  in  animals  by  the  two  famous 
Alexandrian  phj'sicians,  Erasistratus  and  Herophilus: 
but  their  .significance  was  not  comprehended.  About 
the  middle  of  the  si.xteeuth  century  (lo64),  Eustachius 
found  the  thoracic  duct  in  the  horse,  and  traced  it,  both 
to  its  beginning  in  the  abdomen,  where  be  became  bewil- 
dered, and  to  its  termination  in  the  great  veins  in  the 
neck.  He  did  not  profess  to  understand  the  significance 
of  this  ves,sel,  but  named  it,  from  its  color  and  position, 
vena  nlba  thoracis. 

It  was  not  until  1623,  when  Asellius  saw  the  lacteals 
in  a  dog,  that  the  real  significance  of  these  vessels  was 
appreciated.  The  whole  scientific  world  was  about  this 
time  aroused  by  the  epoch-making  discussions  and  dis- 
coveries of  Harvey  on  the  circulation  of  the  blood,  and 
everything  like  a  vessel  was  scrutinized  with  ini|uiring 
eyes.  The  story  of  Asellius  in  connection  with  tlie  dis- 
covery and  comprehension  of  the  significance  of  the  lac- 
teals will  never  lose  its  interest  as  long  as  the  human 
mind  is  striving  to  comprehend  the  universe,  eithi-r  in  its 
details  or  in  the  ensemble.  Having  opened  the  abdomen 
of  a  living  dog,  to  show  to  some  friends  the  arrange- 
ment of  the  nerves  and  the  working  of  the  diaphragm, 
Asellius  saw  in  the  mesentery  some  white  cords  in  addi- 
tion to  the  nerves  and  vessels  with  which  he  was  famil- 
iar, and  upon  cutting  one  of  them  and  seeing  a  white 
liquid  exude,  he  immediately  recognized  tliat  they  were 
-a  new  kind  of  vessel.  Most  fortunately  for  him  and  for 
science,  the  dog,  killed  on  the  following  day  to  find  out 
still  more  about  these  curious  white  veins,  showed  none 
of  them.  Fortunately,  because  it  led  Asellius  to  con- 
sider the  conditions  under  which  they  appeared  in  the 
first  dog,  and  wherein  the  conditions  differed  in  the  sec- 
ond. AVith  the  sure  comprehension  of  a  scientific  mind, 
he  saw  that  th.  only  essential  dilTerence  lay  in  the  j.ires- 
ence  of  partly  digested  food  in  the  first  case,  and  in  the 
absence  of  food  in  the  second.  When  this  condition  was 
realized  in  a  third  dog.  tlie  hieteal  vessels  reappeared, 
and  the  relation  between  the  products  of  digestion  and 
these  vessels  was  fully  establislied  for  the  dog. 

Not  content  with  the  experiments  on  the  dog,  Asellius 
examined  many  other  animals,  showing  in  every  case 
that  there  was  a  constant  relation  between  digestion  and 
the  jjresence  of  the  white  tluid  in  the  lacteal  vessels. 
Owing  to  the  powerful  inlluence  of  the  prevailing  opin- 
ion that  all  matter  must  first  go  to  the  liver  to  be  assim- 
ilated, Asellius  supposed  that  the  newly  found  lacteals 
extended  to  the  liver.  It  is  difficult  to  comi5rehend  how 
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a  mere  hyjiothesis  could  blind  the  eyes  of  ,so  skilled  an 
anatomist,  but  so  it  was,  and  the  belief  that  the  lacteals 
passed  to  the  liver  continued  to  prevail  for  nearly 
twenty-fi\e  years. 

About  l(i.")0,  the  great  facts  concerning  the  lymphatic 
system,  as  they  are  understood  at  the  present  day,  were 
(.liscovered  by  four  men  in  different  quarters  of  Eurojie. 
In  France,  Pecquet  sliowed  that  the  ten(r  aquvm:  liejmtis, 
or  Ij-mphatic  vessels  connected  with  the  liver,  were  not 
the  continuation  of  the  lacteals  to  the  liver,  but  were 
vessels  extending  either  to  the  lacteals,  or  with  them 
into  a  common  reservoir  into  which  both  opened,  and 
that  the  reservoir  w-as  continued  as  a  somewhat  smaller 
vessel  (the  thoracic  duct)  through  the  thorax,  to  termi- 
nate in  the  great  \eins  in  the  neck.  The  same  facts  were 
observed  by  Rudbeck,  in  Sweden,  at  about  the  same 
time,  and  completely  overthrew  the  notion  that  all  ab- 
sorbed food  must  first  pass  to  the  liver  for  assimilation 
before  entering  the  blood ;  for  here  was  eipparentlti  the 
only  jiath  of  the  absorbed  food,  and  it  terminated  di- 
rectly in  the  great  veins  on  their  way  to  the  heart. 

At  about  this  date,  Bartholin  in  Denmark,  Jolive  in 
England,  and  Rudbeck  in  Sweden,  discovered  the  gen- 
eral lymphatics  of  the  botly.  They  also  showed  that 
these  lymphatics  (rasa,  lyinpltntieit  of  Bartholin,  rnsd 
iir/uosa  of  Rudbeck),  or  serous  vessels,  either  united  with 
the  lacteals  in  the  chyloey/^t  or  joined  the  thoracic  duct, 
and  coDse<iuently  the  lymph  and  chyle  or  lacteal  tluid 
luiitc,  and  together  How  into  the  great  veins.  In  other 
words,  they  showed  that  the  lacteals  form  only  a  special 
part  of  a  great  system  distributed  throughout  the  eutire 
body.  It  may  be  said,  in  passing,  that  when  the  facts 
concerning  these  new  vessels  were  jjresented  to  Harvey, 
he  did  not  welcome  the  newly  acquired  knowledge. 
Doubtless  the  weight  of  years  had  quenched  the  enthu- 
siasm of  investigation,  and  he  may  have  been  troubled 
lest  these  newly  discovered  vessels  might  in  some  way 
prove  a  stumbling-block  to  his  simple  and  easily  compre- 
hended explanation  of  the  blood-vascular  system. 

Not  much  was  added  to  the  knowledge  of  the  lym- 
phatic system  for  nearly  one  hundred  years  after  the 
main  facts  were  established,  and  naturall}',  in  those  early 
times,  with  both  undeveloped  methods  and  superstition 
as  impediments,  knowledge  was  only  general  and  ob- 
tained principally  by  investigating  the  lower  animals. 
And  yet,  in  1628,  a  criminal  was  pro]3erly  fed  before 
execution,  and  the  lacteals  demonstrated  in  the  mesen- 
tery after  death,  thus  showing  conclusively  that  the  ab- 
sorbed food  in  man  takes  the  same  course  as  in  animals. 

Between  1760  and  ITST  there  was  a  renewed  aetivitj' 
in  investigating  the  lymphatic  system.  In  England  the 
Hunters,  Hewson,  and  Cruikshank,  not  only  investi- 
gated the  human  lymphatics,  but  pushed  their  investi- 
gations to  all  forms  of  vei'tebrates,  and  they  were  found 
abundantly  in  all  forms.  The  Munros,  in  Scotland,  were 
also  ver}'  active.  In  Italy  the  great  anatomist,  Jlasca- 
.gni.  was  preparing  his  magnificent  work  on  the  human 
lymphatics,  a  work  which  remains  a  standard  to  the  |ues- 
ent  day;  and  reduced  copies  of  his  splendid  folio  jilates 
are  still  to  be  found  in  every  extensive  account  of  this 
system. 

As  in  all  departments  of  human  activity,  the  crowning 
discoveries  in  the  lymphatic  system  are  due  to  the  work 
of  an  almost  untold  number  of  men ;  and  yet  a  few  pre- 
sent the  principal  and  salient  features  so  unencumbered 
with  u.seless,  distracting,  or  foreign  details  that  they  are, 
for  the  majority  of  minds,  the  true  discoverers.  They 
make  the  special  knowledge  a  part  of  the  knowledge  of 
the  race.  So  in  the  above  liistorical  sketch  many  names 
have  been  omitted,  and  undue  prominence  ma.y  have 
been  given  to  others ;  barring  these  defects,  it  is  hoped 
that  it  represents  fairly  well  the  progress  from  vague 
and  imcertain  to  certain  knowledge  of  this  sj'stem. 

Since  the  work  named  above,  something  noteworthy 
has  appeared  almost  every  decade,  Init  it  has  been  usu- 
ally toward  the  elucidation  of  special  details  of  function, 
origin,  distribution,  or  structure,  rather  than  an  investi- 
gation of  the  whole  field.    The  work  of  Sappey  '  forms  an 
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exception  to  this  general  statement.  His  investigations 
have  extended  over  more  tluin  forty  years,  and  with  a 
rare  slcill  and  all  tlie  retinement  of  modern  anatomy,  he 
has  not  only  done  much  on  tlie  general  subject  both  in 
human  and  comparative  anatomy,  but  some  of  the  diffi- 
cult points  have  been  elucidated  by  him.  His  atlas  is 
probably,  without  qualitication.  the  most  important  mon- 
ograph that  has  appeared  since  Mascagui's.'^ 

"Genekal  Sthucture  in  M.\n  and  Animals. — Consid- 
ered as  a  whole,  the  lymphatic  sy.stem  consists  of  minute 
and  larger  spaces,  of  detinitely  walled  cajiillaries  and 
larger  trunks.  Lymphoid  or  adenoid  tissue  seems  also 
to  be  an  integral  part,  and  in  man  and  the  higlier  foi-ms 
this  adenoid  tissue  is,  in  part,  aggregated  into  special 
masses,  the  lymphatic  glands  or  nodes,  situated  in  the 
course  of  the  vessels  and  forming  a  sort  of  sponge-work 
through  wliich  the  lymph  must  percolate  on  its  course  to 
join  tlie  blood-vessels. 

Like  the  blood-vessels,  the  lymphatics  may  be  divided 
into  groups  according  to  their  position,  as  eclnl — subcuta- 
neous, subserous,  or  supertieial,  and  cntal, — subaponeu- 
rotic, submucous,  or  deep,  and  also  as  ruceral — those  be- 
longing to  tlie  heart,  lungs,  urinary  and  generative  organs, 
antl  tlie  alimentary  canal.  Part  of  tliese,  i.e.,  those  from 
the  small  intestine,  are  called  iacteals  or  chyle  vessels. 
All  of  the  larger  vessels  possess  more  numerous  valves 
tlian  do  the  veins. 

In  distribution,  the  lymphatics  follow  mostly  the 
course  of  the  blood-vessels,  but  this  does  not  applj'  to 
the  subcutaneous  lymphatics,  as  will  be  seen  by  compar- 
ing Figs.  3267,  3308,  and  'i'iii'i),  with  figures  showing  .sub- 
cutaneous veins.  Furtliennore,  in  many  situations 
lynijih  vessels,  or  lymph  canals  and  spaces,  extend  be- 
yond the  blood-vessels  and  more  intimately  envelop  the 
tissue  elements. 

In  general,  however,  it  may  be  stated  that  the  ectal 
or  superficial  lymphatic  trunks  follow  the  veins,  and  the 
deep  or  eiital  lymphatic  trunks  follow  the  arteries.  This 
anatomical  relation  was  shown  in  1S36  by  Breschet  for 
the  adult,  and  in  1902  by  Dr.  Florence  Sabine '"  for  the 
embryo. 

The  lymphatic  capillary  network,  although  agreeing 
in  general  ajipearance  with  a  blood  capillary  network,  is 
composed  of  larger  vessels  and  its  mesh  is  coarser.  With 
the  larger  vessels  the  anastomoses  are  more  frequent, 
but  differ  in  character  from  the  anastomoses  of  blood- 
vessels inasmuch  as  the  parallel  vessels  divide  equally 
or  unequally,  and  unite  at  a  very  acute  angle,  making  a 
long,  narrow-meshed  network  (Fig.  3268) ;  and  nowhere 
is  found  such  great  disparity  in  the  size  of  the  vessels 
as  is  found  with  the  great  arterial  and  venous  trunks. 
Even  the  terminal  Ij'mphatic  trunks  are  minute  as  com- 
pared with  the  veins  into  which  they  empty.  The  entire 
lymphatic  system  is  supposed  to  liave  a  capacity  one- 
half  as  great  as  the  arteries,  and  perhaps  more,  but  no 
very  close  approximation  can  be  made  on  account  of  the 
structural  peculiarities  of  the  lymphatics,  and  the  im- 
mense number  of  valves.  In  man  and  the  higher  forms, 
all  lymph  traverses  one  or  more  lynqihatic  glands  before 
joining  the  common  lymphatic  trunks.  The  exceptions 
to  this  rule  which  have  been  reported  from  time  to  time 
have  not  been  verified. 

In  the  higher  mammals  the  general  arrangement  and 
distribution  of  the  lymphatics  is  as  in  man.  So  far  as 
lias  been  investigated,  however,  the  lymphatic  vessels 
are  fewer  in  number ;  this  is  markedly  the  case  with  the 
cutaneous  and  subcutjineous  vessels.  The  lymphatic 
glaiKls,  although  abundant  in  the  horse  and  ox,  are  less 
numerous  in  most  other  forms.  Groups  of  glands  in  man 
are  often  represented  by  a  single  one  or  are  wholly  ab- 
sent. Although  this  is  the  case,  a  vessel  never  joins  the 
main  trunk  without  first  traversing  one  or  more  glands 
(Figs.  3281,  3284,  and  3286).  In  the  lowest  mammals 
there  is  a  strong  tendi'ucy  to  .symmetry  in  the  lymphatic 
system,  the  right  and  left  terminal  trunks  being  more 
nearly  equal  in  size,  and  in  area  from  which  the  vessels 
come.  This  tendency  is  also  marked  in  the  horse,  and 
especially  so  in  the  rabbit ;  it  is  frequently  ohserved  in 


the  cat,  and  occasionally  in  man.  The  crossing  of  con- 
siderable trunks  from  one  side  to  the  other  is  more 
marked  in  the  lower  mammals  than  in  the  higher,  but 
even  in  man  considerable  trunks  not  infrequently  cross 
from  one  side  to  the  other  (Figs.  3264,  also  3281,  3286); 
and  in  all  the  forms  there  is  the  closest  possible  relation 
between  the  two  sides  through  the  lymphatic  plexuses, 
that  is,  networks  formed  by  groups  of  lymphatic  glands 
and  their  connecting  lymphatic  vessels.  While  it  is  not 
uncommon  to  speak  of  a  network  of  lymphatic  vessels  as 
a  jile.xus.  the  term  is  coming  to  be  restricted  rather  to  a 
lymphatic  network  in  whicli  the  glanils  form  the  nodal 
points  of  the  mesh  (see  Fig.  3363). 

Of  the  animals  below  the  mammalia,  the  birds  possess 
few  l3-mphatic  glands,  and  these  are  mostlj'  restricted  to 
the  neck.  A  cutaneous  and  subcutaneous  lymph  net- 
Avork  has  not  been  demonstrated  in  the  birds.  Those 
that  have  been  shown,  it  is  supposed,  corresjiond  with 
the  eiitjil  and  visceral  lymphatics  of  mammals.  The  two 
trunks  opening  into  tlie  veins  of  tlie  neck  are  symmetri- 
cal, that  is,  equal  right  and  left  trunks.  There  are  also 
two  openings  for  the  lymphatics  in  the  pelvic  veins,  and 
lymph  hearts  are  found  in  this  region,  but  the}'  liave 
muscular  walls  in  only  few  adult  forms  (ostrich,  casso- 
wary, stork,  and  sea-gull),  although  they  are  contractile 
in  tlie  embryos  of  birds  so  far  as  investigated.  Contrac- 
tile lyiiqili  hearts  are  never  present  in  man  and  the  other 
mammals  (but  see  below  under  Development).  In  addi- 
tion to  the  birds  mentioned,  thej'  are  found  in  reptiles, 
amphibia,  and  some  fishes.  They  are  mostly-  situated  in 
the  pelvic  region,  and  po.ssess  striated  muscle  which  is 
paralyzed  by  curare  like  the  skeletal  muscles  (Kolliker 
and  Raiivier).  In  the  tailless  anqihibia  (Ranida^)  there  is 
a  pair  of  lyiiqih  hearts  on  the  tlioracic  ducts  as  well  as 
in  the  pelvic  region;  and  with  some  elongated  amphibia, 
Siiliiniiimlra  miindona  and  Sireddii  pi.icifcnin's,  eight  to 
twelve  lymph  hearts  exist  along  the  sides  of  the  body 
and  tail,  at  the  junction  of  the  dorsal  antl  ventral  body 
muscles.  Finally,  in  some  elasmobranch  fishes  the  num- 
ber of  lymph  hearts  is  very  great  (Sappey). 

Below  the  liirds  the  lymphatic  glands  are  absent,  their 
place  being  sup]ilied  by  lymphoid  tissue  and  by  special 
fine  vascular  rete  or  networks  into  which  the  vessels 
break  up  in  their  course  (Owen  has  described  mesenteric 
glands  in  the  crocodile).  Perfect  valves  like  those  pres- 
ent in  mammals  are  found  in  birds,  less  perfect  ones  in 
reptiles  and  amphibia,  and  finally  in  the  fish-like  forms 
none  at  all  are  found,  so  that  the  sjstem  may  be  injected 
toward  the  periphery  like  the  arteries. 

Toi'oiiRAPHic.\L  Anatomy  of  the  Lymphatics. — 
While  it  would  seem  more  philosophical  to  treat  the  vari- 
ous parts  of  the  lymiihatic  system  in  their  entirety 
throughout  the  whole  body — viz.,  the  ectal,  superficial, 
or  subcutaneous;  the  ental,  subaponeurotic  or  deep,  and 
the  visceral  lymphatics  with  the  corresjionding  glands 
and  lymphoid  tissue — it  is  better  practically,  both  for  the 
purposes  of  demonstration  and  study,  to  consider  all  the 
lymphatic  structures  belonging  to  a  given  region  at  one 
time.  This  method  is  also  really  in  accord  with  nature, 
because  all  the  lym|)hatic  structures  in  any  moderately 
well-defined  region  of  the  body  are,  sooner  or  later,  inti- 
mately associated  and  really  form  one  whole  for  the  given 
region. 

Following  the  plan  ordinarily  pursued,  the  lymphatic 
vessels  will  be  considered  as  extending  in  the  direction 
in  which  their  contents  flow  as  with  the  veins,  and  also 
in  order  in  which  they  must  be  demonstrated  by  injec- 
tions. This  will  recjuire  the  investigation  to  commence 
at  the  periphery  and  extend  toward  the  centre.  In  the 
descriptions  here  given,  n.suall_y  only  the  trunks  contain- 
ing valves  will  be  considered.  The  origin  of  the  vessels 
in  the  tissues  and  the  valveless  networks  will  be  consid- 
ered below,  uniler  the  origin  and  relations  of  the  l.ym- 
phatics.  AVIien  the  term  plexus  is  used  in  this  article 
it  will  be  restricted  to  a  lymphatic  ijlexus  composed  of 
lymphatic  glands  with  their  connecting  lymphatic  ves- 
.sels,  and  will  not  apply  to  a  network  of  vessels  without 
glands.     After  the  v.ssels  of  a  region   have   been  de- 
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scribed,  there  will  be  given  a  list  of  the  groups  of  the 
lymphatic  glauds  and  the  plexuses  belonging  to  the  re- 
gion, together  with  the  source  and  destination  of  the 
afferent  "and  efferent  vessels.  This  will  serve  both  to 
give  the  proper  information  concerning  the  number  and 
position  of  the  glauds,  and  also  to  form  a  condensed  sum- 
mary of  the  lymphatic  system  in  the  region. 

Lymph.\tic  Vessels  of  the  He.\d,  F.\ce,  and  Neck. 
— Tlie  ectal  or  subcutaneous  lymphatic  vessels  of  the 
head  and  face  are  very  abundant  and  follow,  in  general, 
tlie  course  of  the  occipital,  temporal,  and  facial  blootl- 
vessels,  coiiverging  somewhat  toward  the  great  vessels 
of  the  neck :  they  traverse  one  or  more  of  the  lymphatic 
glands  which  form  an  irregular  zone  nearly  aroiuid  the 
base  of  the  head  (Fig.  3363),  and  finally  enter  the  internal 
jugular  plexus,  and  terminate  in  the  thoracic  duct  on  the 
left,  or  the  common  Ij-mphatic  trunk  (m  the  right  (Fig. 
3379).  In  addition  to  the  general  description  just  given, 
the  lymphatics  of  the  eyelids,  nose,  and  ear  require  spe^ 
cial  mention. 

The  lymphatics  of  the  eyelids  and  palpebral  conjunc- 
tiva forln  a  ver_v  abundant  network,  although  it  is  some- 
what difficult  to  demonstrate.  Those  from  the  conjunc- 
tiva wind  roiuid  the  edges  of  the  lids  and  mingle  with 
those  of  the  integimient,  which  are  especially  abundant 
at  the  edges  of  the  lids.  The  branches  unite  into  two 
great  groups  at  the  canthi  of  the  lids,  those  at  the  lateral 
canthus  extending  to  the  parotid  h'mphatic  glands, 
while  those  at  the  nasal  canthus  join  those  from  the  mid- 
dle of  the  forehead  and  tne  nose,  and  extend  to  the  sub- 
maxillary lymphatic  glands  (Fig.  3363). 

The  skin  of  the  nose,  especially  the  thicker  part  around 
the  tip,  where  the  large  sebaceous  glands  are  so  abun- 
dant, is  possessed  of  a  very  dense  network  of  lymph 
capillaries  and  minute  trunks.  These  trunks  are  joined 
bj-  the  abundant  lymphatics  from  the  vestibule,  which 
in  turn  are  continuous  wilh  the  l3'mphatics  of  the  nasal 
mucosa.  Finally,  the  collecting  trunks  from  the  vesti- 
bule and  the  nasal  iiitegiunent  extend  olilitiuelv  across 
the  face  to  the  submaxillar)'  lymphatic  glands. 

The  lymphatics  of  the  external  ear  and  meatus  form 
three  principal  groups:  1.  Those  of  the  helix,  antihelix, 
and  convex  (posterior)  surface.  Those  of  the  helix  and 
antihelix  wind  round  the  free  border  f>f  the  ear  to  the 
convex  surface,  where  they  join  the  trunks  of  that  sur- 
face, and  uniting  into  several  (four  to  five)  considerable 
vessels,  they  extend  to  the  mastoid  lymphatic  gland.s.  8. 
The  lymphatics  of  the  external  auditory  meatus,  also  the 
membrana  tympani  (see  below),  the  concha  and  tragus, 
terminate  by  two  or  three  trunks  in  the  parotid  lym- 
phatic glands.  3.  The  lymphatics  of  the  lobule  unite 
into  seven  or  eight  considerable  trunks  which  extend  to 
the  caudal  or  lower  of  the  mastoid  lymphatic  glands. 

Eiital  Lymphatics  of  tlie  Fiice  and  Iltail. — These  are 
exceedingly  abundant,  and  extend  mostly  to  the  deep 
cervical  glands,  but  the  relations  of  the  vessels  and  the 
terminal  glands  are  so  various  that  a  special  description 
is  required  for  each  of  the  principal  organs.  Nasal  cav- 
ities and  sinuses  opening  into  them:  The  existence  of 
lymphatic  vessels  in  the  nasal  mucosa  was  not  demon- 
strated until  1859,  when  E.  Simon  showed  by  successful 
puncture  injections  that  they  were  numerous.  He  al.so 
showed  their  relation  with  the  network  of  the  naso- 
phar3'nx.  The  existence  of  these  vessels  has  been  veri- 
fied by  Sappey  in  man  and  numerous  animals.  Accord- 
ing to  Sappey,  the  demonstration  is  comparatively  easy 
wherever  the  mucosa  is  of  considerable  thickness. 
Schwalbe,  and  later  Key  and  Retzius,  showed  that  the 
nasal  13'mphatics  could  be  injected  from  the  subdural 
space:  Key  and  Retzius'  further  showed  that  the  injec- 
tion was  equally  successful  from  the  subarachnoid  space 
of  the  brain,  the  subarachnoid  and  subdural  spaces  of  the 
myel  (spinal  cord).  They  also  foimd  that  while  in  most 
eases  the  perineural  sheaths  of  the  olfactory  nerves  were 
injected  at  the  same  time,  yet  true  lymphatic  vessels  did 
not  communicate  with  these,  but  had  special  passages 
through  the  lamina  cribrosa,  and  were  often  injected 
when   the   perineural   sheaths   were   not  injected;    and 


sometimes  the  perineural  sheaths  were  injected  without 
the  injection  of  the  lymphatics.  They  were  not  success- 
ful in  injecting  the  nasal  lymphatics  of  man  from  the 
cranial  lymph  spaces,  although  the  perineural  sheaths 
of  the  olfactory  nerves  wei'e  in  some  cases  filled.  The 
freshly  sacrificed  dog  and  rabbit  furnished  the  most  suc- 
cessful preparations.     The  lack  of  success  in  man  was 


Fig.  326:j.— Ec-tal  Lvniph;itics  of  the  Head  and  Face,  tlip  Ental  Lym- 
phatics tif  the  Neck,  and  the  KiL^lit  ((.nniinii  Lymphatic  Trunk. 
(Sappey ^)  1.  Lymphatics  frcjii  tlie  frnptal  region  poinR  to  the 
parotid  lymphatic  inlands ;  'i,  2.  vessels  arisinir  near  the  middle  of 
the  forehead,  the  upper  ones  t-'oint:  to  the  parotid,  the  lower  ones  to 
the  subma.xillary  lyiiiiihaii'-  ^^lamis  ;  4,4,  vessels  from  tlie  parietal 
and  temporal  lepiun  extendiiiL^  to  I!ie  mastoid  lymphatic  ^'lands; 
ti,  6,  vessels  from  the  (larietal  ami  occipital  retrioii  jiiiiiine  the  oc- 
cipital plexus ;  7,  trunk  from  nccipital  file.xus  to  the  su]>racla\  icular 
plands;  8,  trunk  from  the  occi[iital  to  the  ceiihalic  eiilal  (su[ierior 
deep)  cervical  glands;  H),  id.  oicipltal  lymphatic  glands:  11,  cepha- 
lic ental  (superior  deep)  cerviial  elands  and  plexus;  12,  mastoid 
glands;  i:i,  parotid  lymphath-  glands;  14,  part  of  supraclavicular 
glands;  l.>,  1.5,  lymph  vessels  from  the  nose  to  the  submaxillary 
glands;  16,  16,  lymphatics  from  the  lips  to  the  same  glands;  17, 
submaxillary  glands ;  18,  vessel  from  the  lip  to  19,  tbe  supra-hyoid 
gland  :  2(i,  right  common  lymphatic  trunk  opening  into  the  veins  at 
the  angle  formed  by  the  junction  of  the  subclavian  and  internal 
jugular  veins. 


attributed  to  the  inability  to  obtain  sufiicieiitlv  fi'esh 
material;  it  was  also  suggested  that  in  man  the  lymph 
from  the  cranial  lymph  spaces  might  have  a  sufficient 
number  of  other  outlets. 

The  lymphatic  network  covers  the  entire  nasal  mu- 
cosa, both  on  the  olfactoi'y  and  the  respiratory  part,  and 
that  lining  the  septum.  In  man  this  network  is  directly 
continuous  witli  that  of  the  vestibule  of  the  nose,  but 
the  collecting  trunks  extend  toward  the  pharynx.  The 
network  is  also  continued  into  the  frontal,  and  presu- 
mably' the  other,  sinuses  opening  into  the  nasal  fossa*.  As 
they  apiuoach  the  phtuynx,  the  collecting  trunks  of  the 
nasal  mucosa  are  contintiotis  with  those  of  the  dorsjil 
sui-face  of  the  soft  palate  and  of  the  pharynx,  especially 
the  dense  network  around  the  Eustachian  orifice.     From 
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these  situations  the  collecting  trunks  accompauj-  those 
of  the  soft  palate  and  the  pharynx,  sending  one  trunk 
through  the  wall  of  the  pharynx  to  the  large  lymphatic 
gland  ventrad  of  the  atlas.  This  gland,  according  to 
Sai^pey ,  is  the  most  cephalic  (superior)  of  any  in  the  body, 
and  lircomes  involved  in  di.seases  of  both  the  nose  and 
the  pharynx.  The  other  trunk  traverses  the  pharyngeal 
■wall,  and  extends  along  the  neck  to  the  level  of  the  per- 
foration (if  the  sterno-nuistoid  niu.sclc  b}'  the  accessorius 
nerve,  where  it  bifurcates  and  enters  the  two  deep  cervi- 
cal glands,  covered  by  the  sterno-mastoid  muscle  at  this 
point.  No  doubt,  also,  minute  branches  join  the  pala- 
tine trunks  which  follow  the  i)osterior  pillars  of  the 
fauces,  and  enter  the  deep  cervical  glands  near  the  thyro- 
hyoid ligament  (Plate  XLfl.,  13)."  In  the  dog  alfthe 
lymphatics  from  the  nasal  mucosa  are  shown  by  Key  and 
Retzius  as  entering  the  deep  cervical  glands  (3,  3,  of 
Fig.  3285).  Sapi)e\-  ligui-es  and  describes  the  exceed- 
ingly abundant  lymphatics  of  the  nasal  mucosa  in  the 
horse  and  ox.  In  both  these  animals,  but  especially  in 
the  horse,  the  lympliatics  of  the  mucosa  lining  the  nasal 
septiun  are  very  abundant,  and  in  bolh  animals,  besides 
the  trunks  extending  toward  the  jiharynx,  there  are  large 
trunks  extending  toward  the  prenares,  where  they  be- 
couie  subcutaneous,  and  extend  with  the  ectal  facial  ves- 
sels to  the  submaxillary  lymphatic  glands. 

Lymphittics  of  the  Eye  ond  the  Orbit. — The  lymphatics 
of  tile  pal])eliral  conjunctiva  wind  round  the  edge  of  the 
eyelid,  and  join  those  of  the  integument  as  described 
above,  and  tinally  reach  the  parotid  and  submaxillary 
lymphatic  glands.  Sappey  denies  the  presence  of  Ij-m- 
phatics  in  the  eyeball  itself,  but  most  anatomists  consider 
that,  while  the  eye  may  not  be  s\i|iplied  with  numer- 
ous independently  walled  lymphatics,  nevertheless  it  is 
abundantly  sup|)lied  with  lymph  passages,  etc.,  many 
of  which  have  an  endothelial  lining.  The  lymph  chan- 
nels of  the  cornea,  which  are  exceedingly  abundant,  fol- 
lowing the  nerves  as  well  as  the  corneal  corpu.scIes  and 
their  co-anastomosing  processes,  connnunicate  with  the 
conjunctival  vessels,  and  also  with  the  lymph  clefts  of 
the  sclerotic;  the  aqueous  chamber  also  commimieates 
indirectly  with  the  conjtmctival  Ij'inphatics  through  the 
cornea.  In  the  suprachoroidea  have  been  described  dis- 
tinct anastomosing  lymphatic  vessels  by  Altmann,  and 
their  presence  has  been  lately  conhrmed  bj-  one  of  his 
pupils.  2 

Tlie  retinal  blood-vessels  are  well  supplied  with  peri- 
vascular lymph  spaces  like  those  of  the  central  nervous 
system,  and  may  be  injected  fr(.im  the  lynijih  spaces  of 
tile  optic  nerve.  Both  chambers  of  the  eye  and  the  peri- 
choroidal, and  the  space  enclosed  by  the  capside  of 
Tenon,  and  the  lymph  spaces  of  the  optic  nerve,  all  com- 
municate; and  as  shown  above,  the  corneal  spaces,  and 
the  aqueous  chamber  through  the  cornea,  communicate 
on  the  one  liand  with  the  conjunctival  lymphatics,  and 
on  the  other  with  the  lymph  clefts  in  tlie  sclerotic.  In 
accordance  with  this  complicated  relation  of  the  lynqih 
patlis  of  the  eye,  the  lymph  streams  have  been  likewise 
found  of  equal  complexity — passing  from  the  vitreous 
to  the  papilla  optici,  and  along  the  central  canal  of  the 
optic  nerve  with  the  blood-vessels,  and  idtimatelj'  reach- 
ing the  cranial  cavity.  This  has  been  shown  to  be  the 
direction  in  the  cat,  dog,  rabbit,  and  guinea-pig,  and  is 
supposed  to  be  also  the  casi;  in  man.  There  is  also  a 
stream  flowing  from  the  subarachnoid  ami  subdural 
spaces  in  the  cranium,  which  follows  the  prolongations 
of  those  spaces  around  the  optic  nerve;  these  finally 
reach  the  eye  and  communicate  with  its  various  lymjih 
spaces,  and  through  the  perichoroid  space  with  the 
lymph  space  in  the  cap.sule  of  Tenon,  and  presumabh' 
through  this  with  the  lymphatic  vessels  in  the  orbit. 
That  is,  there  is  a  lymjih  stream  flowing  from  the  ej'e  to 
the  cranial  cavity,  and  another  fiom  the  cranial  cavity 
back  to  the  e_ye  through  a  dilTerent  channel.*  If  the  as- 
sumption is  correct,  that  the  lymphatics  of  the  eyeball 
communicate  through  the  capsule  of  Tenon  with  the 
lymphatics  of  the  structures  in  the  orbit,  their  destina- 
tion  is  to  the  lymphatic  glands  of   the  eutal  cervical 


group  in  the  sphenomaxillary  fossa.  Through  the  cranial 
cavity  the  lymph  from  the  eye  might  also  extend  with 
the  lymph  of  the  subarachnoid  and  subdural  spaces  to 
any  point  with  which  these  spaces  communicate.  (See 
lymphatics  of  the  central  nervous  system,  below.) 

Lymphatiex  of  the  Km- — The  lymphatics  of  the  mem- 
brana  tympani  are  like  the  blofid-vessels  in  three  layers, 
corresponding  to  the  cutis,  the  mucosa,  and  the  interme- 
diate fibrous  framework.  The)'  extend  to  the  external 
auditorj-  meatus  and,  joining  these,  finally  enter  the  pa- 
rotid lymphatic  glands,  as  described  above  foi;  the  exter- 
nal ear.  Those  of  the  tynqianum  oi'  middle  ear  are  nu- 
merous, butapparently  contiued  mostly  to  the  submucosa. 
They  are  direelly  contiuiious  with  the  lymphatics  of  the 
Eustachian  tube,  and  extend  with  them  to  the  abundant 
network  in  tlie  pharynx  around  the  Eustachian  orifice, 
and  finally  extend  to  theental  cervical  lymphatic  glands. 
The  lymphatics  of  the  internal  ear  consi.st  mostl\'  of 
spaces  which  are  in  communication  with  the  subarachnoid 
and  subdural  spaces  through  the  perineural  spaces  of  the 
auditory  nerve,  thus  agreeing  with  the  eye  and  nose. 

Lymphatiea  of  the  Mouth,  Pharynx,  and  Larynx. — The 
immense  richness  of  the  lymphatic  network  in  these  re- 
gions, their  connection  with  tlie  nose,  and  through  the 


Fig.  3364.— I.ympliatics  of  the  Roof  of  the  Mnutli  and  the  Gums  in  a 
Child  at  Birth.  (Sappey,  Atlas.)  1,  The  lynipliatii-s  injected  by  one 
puncture  at  ~:  the  triaik  funui'd  nn  ttii-  ritrht  cinssi's  tn  tlie  left,  and 
those  from  the  Ifft  lo  itir  liirtit.  <  rns^iiiL'suf  thi-  lymphiiiirs  in  man 
are  mcst  frequrnt  in  this  j.iiuatinn,  ari<iriiinL'  ti'  saitpcy.  In  the 
lower  animals  sufh  intercrossintr  is  not  infrpipit-nt ;  :.' and  4  point 
where  the  cannula  was  inserted  to  make  llic  in.jr.ti'iiis :  :!.  lym- 
phatics of  the  sruins.  connected  on  one  side  \yini  those  of  the  palate 
and  on  the  other  with  those  of  the  cheeks,  the  trunks  usuady  e.x- 
tend  with  those  of  tin-  clieeks  to  tlie  suliiiiaxillary  lyiiiphatie  plands, 
those  neaiesi  the  |>:i!'>liil  lyni|ihati<-  trlaiids  freiiueiilly  eiiler  them 
instead  t  if  ifujiii:  to  the  sulmia-xillaries  :  .">,  crossing  point  of  the  trunks 
from  the  loot  of  ihe  mouth;  6,  (i,  group  of  ental  cervical  glands 
near  Ihe  hifimatiim  of  the  common  carotid. 


nose  with  the  cranial  lymph  spaces,  with  the  middle  ear, 
oesophagus,  and  trachea,  aud  the  varied  termination  of 
the  collecting  trunks,  give  the  lymphatics  of  this  group 
an  especial  anatomical  interest.  They  are  not  less  im- 
Iiortant  pathologically  from  their  involvement  in  the 
grave  disorders  of  the  mouth,  nose,  and  throat. 

The  lymphatic  network  of  the  buccal  mucosa,  gums, 
roof,  and  floor  of  the  mouth,  palate,  and  pharynx,  may 
be  said  to  be  continuous,  but  the  collecting  trunks  in 
dillerent  regions  have  quite  different  destinations.  At 
the  lips  the  network  is  also  continuous  with  that  of  the 
integument,  but  the  course  of  the  lymph  stream  is  away 
from  the  lips.  For  the  gums  of  the  maxilla  or  upper 
jaw,  the  lymphatics  extend  between  the  teeth  and  join 
tlio.se  of  tlie  mucosa  of  the  check  ;  these  follow  in  geneia! 
the  contour  of  the  jaw  and  penetrate  the  cheek  at  vari- 
ous points,  extend  in  part  to  the  parotid  lymphatic 
glands,  but  mostly  to  the  submaxillary  glands.  Nearer 
the  pharynx  they  join  the  palatine  lymphatics  (Fig. 
3364).     A  large  ni'im'ber  of  those  from  the  gums  of  the 
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EXPLANATION  OF  PLATE  XLIL 

Which  Represents  the  Base  of  the  Tongue,  tlie  Toasils,  the  Pharynx,  and  the  Opening  of  the 
Larynx  of  JIan.  Tlie  Pharynx  was  Divided  on  the  Dorsal  Side,  and  the  Walls  were  Reflected. 
(Sappey,   "Atlas.") 

1,  1,  Lymphatic  network  on  the  dorsum  of  the  tongue,  the  general  direction  of  the  vessels  is  ob- 
liquely toward  the  raphe  (meson)  and  the  base  of  the  tongue;  3,  3,  circum vallate  papillwin  the 
form  of  a  V ;  3,  3,  3,  3,  vessels  surrounding  these  papillse  and  soon  converging  to  form  mcsal 
and  lateral  trunks  ;  4,  4,  Ij'mphatic  trunks  extending  along  the  meson  from  the  middle  circum- 
vallate  papilla;  5,  5,  continuation  of  4,  one  on  each  side  of  the  middle  glosso-glottic  fold,  and 
finally  penetrating  the  lateral  fold,  they  enter  the  lymphatic  glands  (13)  of  the  eutal  cervical 
plexus  near  the  lateral  thyro-hyoid  ligament;  6,  6,  other  trunks  farther  from  the  meson,  taking 
the  same  course ;  7,  7,  lateral  ti'unks  from  the  base  of  the  tongue,  tonsil,  etc. ;  they  penetrate  the 
pharyngeal  mucosa  and  terminate  in  the  same  group  of  glands,  but  cross  the  dorsal  instead  of 
the  ventral  surface  of  the  great  cornu  of  the  hyoid :  8,  8,  trunks  coming  from  the  anterior  pillars 
of  the  fauces,  skii'ting  the  edge  of  the  tonsils,  and  tinall}'  entering  the  cephalic,  cntal  (superior 
deep)  cervical  lymphatic  glands;  9,  9,  the  tonsils,  covered  by  a  dense  network  of  lymphatics; 
10,  10,  10,  10,  the  reflected  sides  of  the  arch  of  the  palate  (just  below  the  '"10"  on  each  side  is 
the  divided  uvula) ;  11,  dense  Ij'mphatic  network  covering  the  epiglottis  and  extending  upon 
the  arj'teno-epiglottic  folds;  13,  13,  a  similar  very  dense  and  fine  network  of  l^vmphatics  upon 
the  pharj-ngeal  mucosa  covering  the  larynx  ;  13,  13,  several  lymphatic  glands  belonging  to  the 
cephalic,  ental  (superior  deep)  cervical  lymphatic  glands,  situated  at  the  level  of  the  thyro-hyoid 
ligament;  as  is  evident  from  tlie  plate,  they  receive  the  trunks  from  the  base  of  the  tongue,  part 
of  the  palatine  arch,  the  tonsils,  the  larynx,  and  a  great  part  of  the  pharynx;  14,  lymphatics 
arising  from  the  ventral  and  lateral  part  of  the  pharynx ;  15,  15,  lymphatics  from  the  jjosterior 
pillars  of  the  fauces,  they  wind  round  the  ventral  ed.sre  of  the  great  cornu  of  the  hyoid  and  enter 
the  deep  cervical  glands  at  13,  13;  16,  16,  lymphatics  arising  from  tlie  dor.sal  and  lateral  aspect 
of  the  pharynx  and  extending  to  the  cervical  glands  at  13,  13;  17,  17,  lymphatic  trunks  on  each 
side  of  the  laryn.\'  to  the  ental  cervical  glands  at  13,  13;  18,  18,  lymphatics  from  the  dorsal  and 
lateral  wall  of  the  pharynx  next  the  cesophagus,  they  extend  toward  the  thorax  and  enter  the 
chain  of  ental  cervical  glands  along  the  trachea  and  (esophagus;  19,  19,  lymphatics  from  the 
ventral  part  of  tl'.e  pharynx,  and  extending  to  the  chain  of  ental  cervical  glands  in  company 
with  18;  30,  summit  of  the  great  cornu  of  the  hyoid  exposed  by  the  removal  of  the  pharyngeal 
wall;  21,  end  of  the  major  horn  of  the  thyroid,  connected  with  the  hyoid  by  the  thyrohyoid 
ligament;  33,  33,  dorsal  border  of  the  thyroid  cartilage  showing  through  the  pharyngeal  wall. 
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lower  jaw  join  the  lymphatics  of  the  cheek  and  extend 
to  the  submaxillary  lymphatic  glands.  A  part  also  join 
those  of  the  pillars  of  the  fauces. 

The  lymphatics  of  the  hard  and  soft  palate,  while 
directly  continuous  with  those  of  the  gums,  have  a  direc- 
tion toward  the  pharynx,  the  trunks  of  the  two  sides 
often  crossing.  They  join  those  of  the  pillars  of  the 
fauces,  and  go  with  thi-in  to  the  eutal  cervical  glands 
near  the  larynx  (Fig.  :^304;  Plate  XLII.).  Soine  also 
extend  to  the  glands  near  the  bifurcation  of  the  common 
carotid  with  the  trunks  from  the  soft  palate  (Fig.  3264). 
The  lymphatics  of  the  soft  palate  on  the  ])harvngcal  or 
superior  surface  are  only  moderately  developed,  and 
communicate  with  those  from  the  nose  and  from  the 
Eustachian  tube;  the  collecting  tnmks  extend  in  part 
along  the  posterior  pillar  of  the  fauces  to  enter  the 
glands  along  the  larynx  (Plate  XLII.,  13).  But  a  greater 
number  of  collecting  trunks  pass  laterad  and  penetrate 
the  pharyngeal  walls  to  enter  the  gland  on  the  ven- 
tral aspect  of  the  atlas.  The  ventral  or  lower  face  of 
the  soft  palate  differs  from  the  dorsal  or  upper  face  in 
having  a  greater  number  of  lymphatic  vessels,  and  the 
uvula  is  so  richly  supplied  that  it  appears  almost  like 
erectile  tissue,  increasing  two  or  three  times  in  volume 
when  successfully  injected.  The  collecting  trunks  from 
the  uvula  and  ventral  aspect  of  the  soft  palate  extend 
along  the  two  pillars  of  tlie  fauces,  and  join  the  trunks 
from  the  base  of  the  tongue ;  but  the  greater  number 
pass  laterad  through  the  wall  of  the  pharynx  and  extend 
to  the  ental  cervical  lymphatic  glands  around  the  bifur- 
cation of  the  common  carotid. 

The  lymphatics  of  the  tongue  escaped  discovery  until 
1847,  when  Sappey  demonstrated  them.  They  are  ditti- 
cult  to  demonstrate  in  the  adult  on  account  of  the  num- 
ber and  calibre  of  the  veins,  but  in  the  infant  and  child 
the  veins  cause  less  trouble,  and  the  lymphatics  are  ea.sily 
injected.  They  form  a  rich  network  over  the  entire  free 
surface  to  a  point  slightly  be_yond  the  circumvallate  pa- 
pilhe.  Around  the  circumvallate  papillaj  they  rea<:h  their 
greatest  develo]5ment.  Up  to  the  present  no  lymphatics 
have  been  demonstrated  as  arising  in  the  sulistance  of 
the  tongue  itself,  the  vessels  traversing  the  tongue  being 
collecting  trunks  from  the  mucosa.  Around  the  edges 
of  the  tongue  the  network  of  tlie  dor.sal  antl  ventral  sur- 
faces freely  anastomose.  But  the  main  course  of  the  col- 
lecting trnncules  is  toward  the  middle,  on  the  dor.sal  side, 
and  toward  the  base.  A  few  small  tnnd<s  penetrate  the 
tongue  and  after  traversing  the  lingual  glands,  Avheu 
those  are  present,  extend  to  the  ental  cervical  glands 
near  the  bifurcation  of  the  conunon  carotid.  Most  of 
the  trunks,  however,  continue  along  the  dorsum  of  the 
tongue,  unite  into  large  tnmks  beyond  the  circumvallate 
papilke,  and  extend  in  a  wide  curve  to  the  ental  cervical 
lymphatic  glands  situated  near  the  thvro-hvoid  ligament 
(Plate  XLll.,  13).  The  lymphatics  on  the  ventral  side 
of  the  tongue  extend  mostly  through  the  substance  of 
the  organ,  traversing  the  lingual  glands  when  present, 
and  finally  extend  witli  those  which  penetrate  from  the 
dorsal  side,  to  the  lymphatic  glands  around  the  bifurca- 
tion of  the  common  carotid. 

The  tonsils,  although  composed  of  lymphoid  tissue, 
were  not  shown  to  possess  a  lymphatic  network  tmtil 
Sappej'  succeeded  in  demonstrating  it,  in  1876.  This 
network,  which  covers  the  surface  and  exten<is  into  the 
depths  of  the  tissue,  is  much  more  easily  injected  in  the 
new  liorn  child  than  in  the  adult.  The  network  anasto- 
moses with  that  of  all  tlie  surrounding  structures,  and 
the  collecting  tnmks  pass  with  those  from  the  tongue 
and  pillars  of  the  fauces  to  the  glanils  next  the  thyro- 
hyoid ligament  (Plate  XLII.).  the  lymphatics  of" the 
pharynx  also  resisted  demonstration  for  a  long  time. 
Tliey  were  found  by  Sajijiey  to  be  directly  continucnis 
with  those  of  the  bordering  structures,  and  while  the 
trunks  all  communicate  at  their  origin,  there  are  three 
groups  on  each  .side:  1  A  dor.sal  group  exti-nding  along 
the  dorsal  or  posterior  wall  of  the'pharynx  nearly  to  the 
postnares,  and  then  turning  laterad  and  penetrating  the 
pharyngeal  wall,  enters  the  gland  on  the  ventral  side  of 


the  atlas.  3.  Several  lateral  trunks  which  extend  along 
the  side  of  the  larynx  and  enter  the  lymphatic  glands 
near  the  thyro-hyoid  ligament.  3.  "Several  ventral 
truidis  extending  mostly  in  a  caudal  (inferior)  direction 
to  join  the  supraclavicular  lymphatic  glands  along  the 
O'sophagus  and  trachea. 

LaryiLV. — The  lymphatics  of  the  larynx  form  one  of 
the  densest  networks  known  in  the  body.  Conunencing 
with  tlie  epiglottis  the  number  is  almost  infinite,  the  ap- 
pearance being  as  if  all  the  soft  structures  wen-  composed 
of  nothing  but  lymphatics.  With  the  infant  the  abun- 
dance of  lymphatics  is  continued  without  interruption 
along  the  trachea;  but  as  age  advances,  the  network  in 
the  larynx  quite  suddenly  diminishes,  so  that,  commenc- 
ing with  the  vocal  cords,  the  network  in  the  larynx  and 
trachea  is  comparativelj-  slight.  From  the  epiglottis, 
vestibule  of  the  laryn.x,  the  sinus  or  ventricle,  and  the 
vocal  cords,  collecting  trunks  extend  through  the  lateral 
wall  of  the  vestibule,  perforate  the  thyro-li\'oid  mem- 
brane, and  terminate  in  the  ental  cervical  glands  beside 
the  larynx  (Plate  XLII.,  13). 

Ly/np/iiitics  of  the  Cenlnil  Serrous  Si/steni. — The  spaces 
and  membranes  of  the  brain  and  the  myel  are  so  directly 
continuous  that  a  di.scussiou  of  the  lymphatics  of  both 
seems  desirable.  Sappey  denies  lymphatics  to  tlie  entire 
nervous  .sy.stem,  botli  central  and  peripheral,  but  this  is 
not  in  accordance  with  most  oliservers  who  have  made 
special  investigations  upon  the  subject.  It  is  true  that 
independent  vessels  with  definite  walls  are  not  found  to 
exist  in  the  nervous  substance  proper;  but  from  the  in- 
vestigations of  Kolliker.  Virehow,  Robin,'  and  Key  and 
Retzius,  it  has  been  shown  that,  in  the  nervous  substance 
of  the  brain  and  myel,  the  blood-vessels  ramifying  in  it 
are  possessed  of  a  loose  adveutitia  which  is  coii'tiuued 
from  the  pia,  the  so-called  pial  funnels;  and  in  the 
meshes  of  this  adveutitia  are  long  spaces,  like  those 
around  the  blood-vessels  of  reiitiles.  It  is  supposed  that 
these  communicating  spaces  form  the  lymph  passages  of 
the  nervous  substance.  They  may  be  injected  lor  a  con- 
siderable distance  into  the  nervo"us  substance  from  the 
subarachnoid  space,  and  injections  by  the  puncture 
method  into  the  nervous  matter  not  infreriuentlv  till 
these  passages,  and  extend  into  the  subarachnoid  .space. 
After  reviewing  carefully  all  the  evidence.  Key  ami 
Retzius'  consider  the  perivascular  space  of  Hi.s — that  is, 
a  space  entirely  outside  all  the  walls  of  the  blood-vessel 
— as  an  artifact,  as  is  also  the  presence  of  a  subpial 
lymjih  space  into  which  it  opens.  From  the  standpoint 
of  Key  and  Retzius,  then,  the  nervous  matter  of  the  cen- 
tral nervous  system  is  drained  of  its  lymph  through  the 
adventitial  lymph  spaces  of  its  blood-vessels,  and  these 
spaces  ojien  into  the  subarachnoid  space. 

The  lymphatics  of  the  meninges  are  still  in  some 
doubt.  In  the  dura  theie  are  wide-meshed,  often  am- 
ptdliform,  vessels  with  endothelial  walls  that  are  sup- 
posed by  some  to  be  true  lymphatics.  Although  their 
form  is  so  strikingly  like  lymph  ve.s.sels.  Key  and  Ret- 
zius found,  on  making  the"  crucial  test,  that  they  com- 
municate with  the  bloixi-vessels  and  do  not  ext"end  to 
lymphatic  glands.  There  are,  however,  in  the  dura  a 
great  number  of  elongated  clefts  which  are  prolialily 
lymph  clefts  or  channels.  In  the  pia  a  very  distinct  anil 
undoubted  network  of  lymph  vessels  has  been  described 
and  figured.  It  is  probably  largely  through  these  that 
the  lymph  of  the  subdural  and  subarachnoid  spaces  is 
drained  away. 

The  subarachnoiil  space  communicates  directly  with 
the  neuroca>le  (ventricles  of  the  brain)  through  tjie  fora- 
men of  Magenilie,  and  bfith  the  subarachnoid  iutd  sub- 
dural spaces  of  the  o])tic,  auditory,  and  olfactory  nerves, 
and,  in  fact,  all  the  nerves  arising  from  the  brain  and 
mvel.  except  that  in  the  ordinary  nerves  the  arachnoid 
as  a  special  membrane  soon  disaiijiears,  and  the  subdural 
and  subarachnoid  spaces  become  one. 

The  ento-craiiial  lymphatics  converge  to  form  larger 
and  larger  trunks,  those  from  the  vasctdar  plexuses  or 
telas  accompany  the  vena  i/nrr/im  Gnlerii  to  the  base  of  the 
brain,  where  they  are  joined  by  the  lymphatic  trunks 
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from  tlie  surface  of  the  brain.  The  combined  trunks 
follow  the  great  blood-vessels  out  of  the  cranial  cavity 
mostl}'  through  the  jugular  foramen,  and  enter  the  deep 
cervical  lymphatic  glands.  Small  trunks  are  described 
as  traversing  the  spinous  and  oval  foramina  with  the 
niiddlo  meningeal  vessels,  finally  to  enter  the  cntal  cervi- 
cal glands  in  the  spheno-nia.\illar}-  fossa;  but  the  exist- 
ence of  these  Ivmpliatic  trunks  is  disputed. 

As  stated,  the  subarachnoid  and  subdural  spaces  of  the 
brain  are  directly  continuous  with  the  corresponding 
spaces  of  the  myel,  and  are  also  jirojected  out  with  the 
nerves,  most  completely  with  the  optic,  auditory,  and 
olfactory,  and  in  this  way  conununicalion  is  gained  with 
the  lymphatics  of  the  structures  to  which  the  nerves  are 
distribnted. 

The  exact  relations  of  the  ento-spinal  lymphatics  do 
not  seem  to  have  been  well  worked  out,  but  they  are 
described  as  following  the  blood-vessels,  and  terminating 
in  the  glands  in  course  of  the  blood-vessels  which  they 
follow.  The  lymphatics  of  the  central  nervous  .system 
then  extend  to  all  great  groups  of  glands  in  the  neck  and 
trunk.  • 

Lyriiplmtics  of  the  Neck. — These  are  ectal  and  eutal  (su- 
perficial and  deep),  and  include  the  lymphatics  of  the 
structures  of  the  neck  proper,  and  also  all  the  trunks 
from  the  head  and  face.  The  vessels  from  the  integu- 
ment extend  mostly  to  the  ectal  cervical  glands,  but  part 
of  them  enter  the  supraclavicular  glands  directly  (29,  29, 
of  Fig.  3269). 

Lymphatic  Gl.\nds  of  the  Head  and  Neck. — These 
are  very  numerous  and  important.     They  are  all  cou- 


FlG.   :j:;ii-'i.  — (ii'lliT-ll    XH-W   nf    the    HPail.    .NrrK.   IMl'l     illulHX.   alsn  the 

Termination  of  tlie  Thoracic  Duct.  (Masoacni.)  1.  Thoracic  dui-t 
as  it  emerges  from  the  thorax  opposite  the  first  rili;  2,  termination 
of  thetlior;icic  duct  at  an  aiit'le  fnrnifil  liy  the  iunction  nf  the  suti- 
clavian  nnd  iuti-rnal  jUL'ular  veins.  In  Ilic  <'[jlmii;i1  fulin  plate  tlieic 
is  a  consiiii-raiilc  swellnit:  stmwn  on  tlic  ttioi-.ii  i.-  Oiiit  alioat  1.')  ntui. 
before  its  lenniiiatinn.  At  ihe  Inwer  part  c.f  Die  iiL'iu'e  is  the  arch- 
ing fliai'hraLnii  wiUi  vessels  e.xteiitiitm  t'l  tile  sternal  glands;  the 
heart  is  displaced  tci  the  left  flTilu  the  opened  pericardium.  This  cut 
does  scant  iusticc  to  the  Ijeautitul  original,  in  which  every  detail  is 
clear  and  clearly  marked  by  letters  or  numerals. 

fined  to  the  sides  of  the  face,  around  the  base  of  the 
head,  none  having  been  found  within  the  skull,  and 
along  the  great  cervical  blood-vessels.     They  have  been 


divided  into  two  great  paired  groups  or  plexuses,  the 
ectal  or  external,  and  the  eutal  or  internal  jugular  lym- 
phatic plexuses;  the  ectal  jugular  plexus  including  all 
the  ectal  glands  and  finall_v  jiouring  its  lymph  into  the 
cntal  plexus,  which  includes  all  tlie  ental  cervical  glands. 
This,  while  communicating  with  the  glands  in  the  thorax 
anil  axilla,  sends  a  main  ell'erent  trunk,  truiiriisjiii/ii/iiii.i, 
to  join  the  thoracic  duct  on  the  left,  the  common  lym- 
phatic trunk  on  the  right;  or  in  some  cases  the  jugular 
trimk  ends  partly  or  wholly  independently  in  the  veins 
(4  and  5  of  P'ig.  32S3).  These  plexuses  form  a  kind  of 
double  and  closelv  connected  chain  along  the  course  of 
the  great  cervical  vessels,  and  yet,  for  convenience  of 
description  and  reference,  they  have  been  described  as 
several  groups;  but  here,  as  in  other  parts  of  tlie  body 
of  man,  the  groups  merge  so  insensibly  into  each  other 
that  the  same  gland  might  be  placed  in  one  group  by 
one  anatomist,  and  in  the  adjoining  group  by  another. 
Furthermore,  it  sliotUd  not  be  lost  sight  of  that  from  a 
limited  region  Iviniiliaties  may  go  to  quite  widely  sepa- 
rated groups  of  glanils,  and  tilso  that  the  nundjer  and 
size  of  the  glands  in  a  group  are  subject  to  consideiable 
inilividiitd  variation.  {For  examples,  see  Fig.  3268  B. 
and  3276,  also  the  description  of  the  lymphatics  of  the 
li  ver.  Fig.  3273. ) 

The  ectal  glands  of  the  bead  and  neck,  I'.r.,  the  glands 
of  the  ectal  or  external  jugular  lymphatic  plexus,  are 
divided  into  the  five  following  giou]is: 

1.  The  occipital  lymphatic  glands  ( yltindiitw  Ijiinphiilicm 
nrcipitiihx.  .V.  iiiilttinupitiilei'),  one  or  two,  usually  small 
glands  on  the  comjilexus  muscle  between  the  cranial  at- 
tachment of  the  trapezius  and  the  sternomastoideus. 
The  afferent  vessels  are  from  the  occipital,  partly,  also, 
froiu  the  temporal  and  parietal  regions;  the  efferent  ves- 
sels extend  jiartlv  to  the  ectal  cervical,  and  partly  to  the 
supritclavicular  glands  (Figs.  3203  and  3265). 

2.  Parotid  lyniijhatic  gUuids {r/lnntli/hf  lymphaticcepfiro- 
tl(h'(V,  .V.  auriciiltircs  anterions,  t<.  firrttt/fs  siipei'fieufUs,  a. 
zilfjoindticiv).  There  are  usually  ten  to  twelve  of  these  on 
the  surfiicc  and  in  the  substance  of  the  parotid  salivtiry 
gliind.  The  afferent  vessels  are  from  the  temporal  and 
frontal  regions,  the  sides  of  the  face,  lateral  part  of  the 
eyelids  and  conjtmctiva,  concha,  tragus,  membrana  tym- 
pani  and  external  auditory  meatus  of  the  ear:  froiu  jiart 
of  the  mucosa  of  the  cheeks  and  the  gums  of  llie  maxilla 
or  upper  jaw.  The  efferent  vessels  pass  to  the  submax- 
illary and  ectal  cervical  lymphatic  glands. 

8.  Mastoid  lymphatic  glands  ((jhindiilcB  lympliatieif 
iiKistoieleiP,  s.  subduriciihires,  «.  ainindnri'S  ponteriorex). 
Sevei-al  small  glands  on  the  cranial  attachment  of  the 
sternoniastoid  muscle,  neai'  the  mastoid  process  and  base 
of  the  etir.  The  afferent  vessels  tire  from  the  parietal, 
temporal,  and  occipital  regions  in  jvirt,  from  the  helix, 
iintilielix,  convex  surface,  and  lobule  of  the  ear.  The  ef- 
ferent vessels  extend  to  the  octal  and  ental  cervical  glands. 

4.  Submaxillary  lymphatic  glands  {(jlambikv  stibiiin.vil- 
bina).  There  aiv  several  of  these  extending  along  al- 
most the  entii-e  extent  of  the  body  of  the  mandible  In 
this  group  ai-e  included  Ihe  glands  on  the  buccinator  mus- 
cle, sometimes  described  as  a  separate  group  (glanduhe 
buccales,  s.  buccinatores)  and  soiuetiraes  cla.ssed  with 
the  cntal  glanils.  The  submaxillary  glands  extending 
near  the  chin  are  also  sometimes  called  submental,  and  a 
single  one  near  the  lueson  has  been  named  suprahyoid  by 
Sappev.  The  afferent  vessels  of  this  gioup  are  from  the 
middle  of  the  forehead,  the  nastd  canthus  of  the  eye,  the 
integument  of  the  nose  and  \estibule  and  in  the  horse 
and  ox  also  partly  from  the  nasal  fossa';  from  the  cheeks 
and  lips,  the  guii'is  of  the  mandible  in  part,  and  the  fioor 
of  the  mouth,  pai  t  of  the  efferent  vessels  from  the  parotid 
lymphatic  glands;  tlie  elTerent  vessels  pass  to  the  ectal 
and  ental  cervical  glands. 

5.  Ectal  cervical  lymphatic  glands  (rjhiiKliihe  hjriiyihat- 
icie  cenncriles  ecUiles.' s.  xiijit'i-Jieiates,  s.  jugnlaren  siiperji- 
ciiiles).  Several  small  glands'along  the  ectal  jugular  vein, 
but  extending  on  both  sides  of  it.  They  are  between  the 
platysma  and  the  steiiiomtistoid  luuscles.  The  aff'erent 
vessels  are  from  the  ectal  structures  of  the  neck,  part  of 
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the  efferent  vessels  from  the  occipital,  parotid,  mastoid, 
and  submaxillary  groups;  efferent  vessels  extend  to  the 
supraclavicular  glands. 

The  octal  or  external  jugular  Ij-mpliatic  plcxu.s  in  tlic 
larger  animals — horse  and  ox — isapjiroxiniately  lilvc  that 
of  man;  hut  iu  the  rabbit  it  is  represented  only  by  the 
suliniaxillary  lymphatic  glands  and  two  small  glands 
near  the  ear  (3  and  i  of  Fig.  3286).  In  the  dog  only  the 
submaxillary  lymphatic  glands  seem  to  belong  to  this 
jilexus  (3  of  Figs.  3281  and  3284);  in  the  cat  thi^mastoid 
glanils  arc  large  and  may  be  injected  from  the  inner  or 
concave  aspect  of  the  external  car.  It  is  possililc  tliat 
tile  small  gland  on  the  trunk  following  the  external  jng- 
idar  vein,  shown  in  Fig.  3282,  may  also  belong  to  the 
ectal  jjlexus.  One  cannot  help  being  struck  with  the 
fewness  of  the  glands  in  the  dog,  cat,  and  rabbit. 

The  ental  glands  of  the  head  and  neck,  or  the  glands 
of  the  ental  jugular  plexus  arc  situated  on  the  course  of 
the  great  vascular  trunks  and  extend  from  the  alias  to 
tlie  thorax.  The  lymphatics  of  the  entire  head  and  neck 
ultimately  traverse  this  plexus. 

The  glands  of  this  plexus  have  been  quite  commonly 
divided  into  three  great  groups,  with  some  minor  groups 
— the  deep  facial,  the  superiorand  inferior  deep  cervical; 
liut  in  actual  descriptions  of  the  lymphatics  of  the  vaii- 
ous  organs  the  anatomists  of  the  present  daj',  although 
tiiej'  recognize  three  groups,  and  soiue  of  them  minor 
groups,  actually  divide  all  the  glands  of  the  ental  jugu- 
lar plexus  into  two  groups,  viz.,  those  extending  from 
the  level  of  the  base  of  the  cranium,  along  tlie  deep  ves- 
sels, to  the  bifurcation  of  the  common  carotid,  and  those 
from  the  bifurcation  of  the  carotid  to  the  junction  of  the 
juguhir  and  subclavian  veins.  Thisdivision  was  adopted 
in  the  previous  description,  and  has  been  called  (1)  ental 
cervical,  and  (2)  supraclavicular.  (1)  Ental  cervical 
lymphatic  glands  {f/lniidulu/  lymphaticm  ccrncales  en/iile.s, 
s.  jirofiiiiilir,  x.  !/liiii(?iil(e  lymplinticm  jtiijiilares  cephiilic(v). 
Tlie  ental  cervical,  or  jugular  group  of  glands,  includes 
all  the  ental  glands  around  the  deep  structures  from  the 
bifurcation  of  the  common  carotid  artery  nearly  to  the 
base  of  the  skull,  and  includes  the  gl&nds  on  the  internal 
maxillary  vessels  in  the  sphenomaxillary  fossa,  which 
are  usually  given  a  separate  group  under  the  name  of 
deep  facial  or  internal  parotid,  internal  maxillary,  etc. 
It  also  includes  the  glands  generally  grouped  as  the  su- 
perior jugular  or  superior  deep  cervical. 

The  glands  in  this  group  are  numerous  and  quite 
widely  separated  from  one  another,  extending  from  the 
vential  face  of  the  atlas  to  the  side  of  the  larynx,  being 
about  as  variously  arranged  as  the  organs  of  this  region. 
The  one  between  the  atlas  and  pharynx  is  said  to  tic  the 
most  cephalic  of  all  the  lytuphatic  glands  of  the  liody. 

The  afferent  vessels  of  this  group  arc  from  the  oibit, 
nasal  cavity,  the  cheek,  roof  and  floor  of  the  mouth,  in 
part  from  the  tongue,  pharj-nx.  tonsil,  tj'mjianum,  and 
Eustiichian  tube,  the  larynx,  the  thyroid,  and  the  brain 
and  its  membi-anes.  The  efferent  vessels  pass  to  the  su- 
praclavicular glands. 

(2)  The  supraclavicular  glands  (r/lamltilm  lymphatlco! 
miprddammlares,  s.  cerucales  prufinidm  inferinres,  «.  jiifin- 
itircs  inferimrs).  These  glands  are  arranged  along  the 
carotid  artcrj'  and  internal  jugular  vein  f'-om  the  bifur- 
cation of  the  couuuon  carotid  to  the  junction  of  the  sub- 
clavian and  internal  jugular  veins.  All  the  efferent 
truid<s  from  the  ectal  jugular  plexus  and  from  the  ental 
cervical  glands  enter  this  group,  also  many  of  the  lym- 
phatics of  the  pharynx,  cesoi^hagus,  trachea,  the  lym- 
phatics accompauv'ing  the  vertebral  artery  and  vein,  also 
some  of  the  ectal  and  ental  lymphatics  of  the  neck  and 
the  clavicular  region.  They  also  communicate  witli  the 
anterior  media-stinal  and  with  the  axillary  glands.  The 
efferent  vessels  form  a  single  or  multiple  trunk  {tnincnn 
lymphalicHS  jufftilarts)  and  terminate  on  the  left  in  the 
thoracic  duct,  or  on  the  right  in  the  right  coiumon  lym- 
phatic trunk,  or  sometimes  partly-  or  wdiolly  by  an  inde- 
pendent opening  into  the  great  veins  (Figs."  3363  and 
3283). 

In  the  hor.se  and  ox  the  glands  of  the  neck  are  approx- 


imately like  those  of  man ;  but  in  the  cat,  dog.  and  rab- 
liit  there  is  but  a  single  ental  cervical  lympliatic  gland, 
and  the  jugular  trunk  is  usually  large  aiid  long,  and  not 
infrequently  opens  partly  or  whollv  into  the  vein  indc- 
jiendently  (Figs.  3283,  3283, 
328.5,  and  3287^. 

Lymphatic  Vessels  of  the  Tho- 
rnric  Limb  (Arm  and  ShoiiUler). 
—  The  lymphatics  of  the  arm 
and  shoulder  form  an  ectal  and 
ental  set,  as  in  most  parts  of 
the  body.  The  lymphatics  of 
the  hand  arise  b\'  a  comjilex 
network  on  the  dorsal  and  pal- 
mar surface  of  the  lingers,  and 
extend  toward  each  side  of  the 
finger,  where  thej-  unite  into 
two  or  three  anastomosing 
trunks  which  follow  tlie  direc- 
tion of  the  collatcial  arteries  to 
the  hand  when  tlicy  reach  the 
dorsal  surface.  From  the  palm 
many  vessels  wind  round  both 
edges  to  the  dorsal  side  also; 
but  many  next  the  wrist  ex- 
tend directl}-  upon  the  ventral 
or  flexor  aspect  of  the  arm  and 
extend  to  the  axillary  region. 
The  trunks  on  the  dorsum  of 
the  hand  and  the  extensor  side 
of  the  entire  arm  gradually 
wind  round  to  the  flexor  sur- 
face in  their  course  to  the  ax- 
illa. Most  of  the  vessels  enter 
directly  the  axillary  glands, 
but  a  few  of  those  from  the 
fourth  and  fifth  fingers  and 
the  ulnar  side  of  the  autibra- 
cliium  traverse  one  or  tw'o 
glanils  (ectal  brachial  or  su- 
lu-a-epitrochlear  glands  in  the 
flexure  of  the  elbow,  Fig.  3267) 
before  proceeding  to  the  axil- 
lary glands.  Frequently,  if 
not  constantly,  one  or  more 
trunks  follow  the  cephalic  vein 
and  go  to  the  subclavian  glands 
instead  of  going  to  the  axilla, 
anil  not  infrequently  there  is 
a  gland  in  the  course  of  these 
near  the  insertion  of  the  del- 
toid, or  even  farther  alone  (13 
ofFig,  3367;  see  also  Fig.  3289). 

the  shoulder  cither  join  the  trunk  following  the  cephalic 
vein  or  extend  round  to  the  axilla.  The  ental  lymphat- 
ics of  the  arm  arise  in  the  deep  structures  and  follow  the 
principal  blood-vessels  much  more  closely  than,  do  the 
ectal  lymphatics.  In  the  antibrachium  there  are,  there 
fore,  three  groups  following  the  radial,  ulnar,  and  inter- 
osseous blood-vessels.  There  are  occasionally  a  few 
small  lymphatic  glands  in  the  antibrachium  (antibrachial 
glands)  through  which  a  ]iart  of  the  vessels  pass;  but 
usually  none  are  reached  until  in  the>  flexure  of  the  el- 
bow, where,  extending  along  the  brachial  vessels,  there 
are  regularly  met  three  or  four  glands  (ental  or  deep 
brachial  glands),  which  most  of  the  vessels  traverse. 
Before  reaching  the  axillary  glands,  according  to  most 
authors,  there  is  a  free  anastomosis  between  the  ectal 
and  ental  lymphatics  at  the  wrist  and  elbow,  but  Sappey 
denies  any  such  aua.stomosis. 

According  to  the  description  of  mo.st  veterinarians,  the 
lymphatics  of  the  arm  and  shoulder  of  the  hor.se  and  ox 
are  quite  comparable  with  those  of  man  both  as  to  glands 
and  vessels,  except  that  there  is  a  larger  lymphatic  gland 
in  the  fold  between  the  scapula  and  the  neck — the  pre- 
scapular  gland.  In  the  dog  and  cat  the  arrangement  is 
exceedingly  simple.  All  of  the  vessels,  except  a  few 
cutaneous    ones  whose   course  is  somewhat  irregular, 


FIG.  3260.— Ecial  I..viiipliatlcs 
of  a  Finger.  (Saii'pey.i  To 
show  tlie  extreme  ahun- 
dunc£  of  the  lyiiipliatk-s  and 
ttie  llneiiess  of  tlie  netwoik 
on  tlie  enii  and  tlie  palmar 
aspect,  also  that  the  vessels 
from  l)<)th  the  doreal  and 
ventral  surfaees  extend  to 
the  side  where  two  or  three 
considerable  trunks,  par- 
allel with  the  collateral 
ailery,  convey  the  lymph 
toward  the  hand.  Bv'coni- 
parinK  Fig.  ;tti7,  it  will  be 
seen  that  these  trunks  al- 
ways extend  upon  the  dor- 
sum of  the  hand. 

The  ectal  lymphatics  of 
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which  can  be  injected  from  the  pads  of  tlie  man  us  (fore- 
paw),  linaliy  extend  upon  the  dorsum  of  the  paw,  and 
extend  from  there  by  two  or  more  frequently  anastomos- 
ing trunks  along  the  radial  nerve  to  the  elbow,  and  then 
follow  the  cephalic  vein  to  the  prescapular  gland,  no  ax- 
illary glands  being  present  (Figs.  3281  and  3284).  Oc- 
casionally, in  the 
cat,  one  or  more 
branches  turn  in  the 
-  yj,  rry^^  n  bend  of  the  elbow 
jV/  ^  ,  to  follow  the  bra- 
^-•^  cliial  vessels  to  the 

—  2!  axilla,    and    finally 
enter    the    nearest 
1         pectoral  gland. 

In  the  rabbit, 
vessels  likewi.se  fol- 
low the  radial  nerve 
to  the  elbow,  then 
ex  ten  d  obliquely 
around  I  he  radial 
side  of  the  braclii- 


FiG.  3267. 


um  to  the  axillary  glands.  Other  trunks  follow  the  large- 
blood-ve.ssels,  and  enter  the  axillary  glands.  The  lym- 
phatic vessels  of  the  arm,  whatever  their  course,  traverse 
but  a  single  gland  in  the  dog  and  cat,  sometimes  two- 
glands  in  the  rabbit. 

Ly.MPHATIC    Gl.^NDS   of   the   AeM    and   SHOHLDEn. — 

Eetal  brachial  %V\aAi,('jlanduliSi  brachiales  ectalex,  s.  super- 
finales,  a.  eubitales  snpeificiales,  s.  siipratroclileares),  two 
glands  often  found  in  the  course  of  part  of  the  trunks 
from  the  fourth  and  fifth  lingers  and  the  ulnar  side  of 
the  arm.  The  gland  in  the  course  of  the  trunk  following 
the  cephalic  vein  has  not  been  named. 

The  ental  glands.  There  are  .sometimes  a  few  in 
the  antibrachiuni  {glamiiilai  lymp/iaticce  antihraehiules), 
through  which  traverse  the  ental  antibrachial  lym- 
jihatics,  on  their  way  to  the  ental  brachial  glands  {glan- 
diilee  bjiDphijIieff  bvaeliinles  e/itiilen,  s.  profnndie,  s.  eiibifules 
pmfu/itbr).  These  are  just  pi-oximal  of  the  elbow-joint 
on  the  brachial  vessels.  Through  them  pa.ss  part  of  the 
ental  lymiihatics. 

The  axillar}-  l^'niphatic  glands  (fflandulie  lymplmtiem 
(txiUares,  Fig.  3269)  ai'e  situated  in  the  axillary  region 
around  the  great  vessels  and  nerves,  and  covered  by  the 
pectoral  muscles  and  extending  from  the  edge  of  the 
great  pectoral  into  the  subclavian  fossa,  where  they  are 
in  coniniuuication  with  the  supraclavicular  glands.  All 
tile  lymphatic  vessels  of  the  arm  and  mo.st  of  those  of  the 
shoulder  enter  these  glands;  also  many  from  the  supra- 
umbilical  part  of  the  abdomen,  side,  and  back;  also  the 
lymphatics  of  the  mammary  gland  and  the  other  struct- 
in-es  of  the  breast,  including  the  efferent  vessels  of  the 
pectoral  lymphatic  glands.     The  efferent  trunk  (truncus- 


Fig.  ;!2ii7.— Ei'tiil  Lymiiliutios  of  the  Hiiiid  Mini  Ann.  (Suppey.  Atlas. 1 
To  show  the  number  iiint  cmirsf  of  tin-  trunk,-;,  and  tin*  tlneiicss  of 
the  network  in  tlif  liand  ami  arm.  F.X'cpt  a  small  an-a  arnutnl  the 
shoulder  and  in  the  axilla  wIhmv  tlu'  skin  is  reiimvt-d.  Hit-  lympliatics 
are  represfntcd  as  if  the  skin  wit*-  tianspaivnt.  --1,  \'ential  as- 
pect ttf  ill'-  riudit  arm.  1, 1,  Netwnik  i.tf  Ivmphatios  on  tlie  palmar 
aspect  of  tin-  iiriL^fi-s;  2,  2,  the  coiiattTal  trunks  rai  each  side  of  the 
llnfrers  — the  coilertiiifr  tniiniilos  from  Imtli  palmar  and  dorsal  side 
wind  rountl  the  Ilntrt-r  tn  the  ('i|;:h  and.  nniiinjjr  into  two  or  more 
trunks  (Fig.  32tj(j),  extend  iipnn  ilie  dorsum  of  the  liand;  3,  3.  trunks 
coming  from  ttie  palm  to  Join  those  from  the  tlniml) ;  4,  4,  eolleeting 
trunks  from  the  distal  part  of  the  palm  whieh  wind  round  between 
the  fiufjers  to  reach  tin-  doisal  surface  (see  y>>:  r>,  .'),  eoMecting 
trunks  at  the  ulnar  side  of  the  hand,  likewise  windiiiL^  round  upon 
the  dorsal  surface;  ii.  11.  eollectiriL:  trunks  from  the  palm  next  tlie 
wrist-  they  extend  directly  aloni:  the  liexor  aspect  of  the  arm  ;  7.  7, 
large  trunks  formed  by  the  union  of  many  of  those  fnan  the  |t:dm 
and  thumb:  S,8,  tmnks  winding:  naind  the  radial  side  of  tlie  anti- 
hrachium  from  tlie  extensor  t<i  the  Ilexor  side  ;  ii,  ii.  similar  Irmiks 
winding  round  the  ulnar  side  of  the  antilirachium.  from  thedoi>al 
or  extensor  to  the  yentral  or  flexor  side;  10.  lymphatic  trunks  cu  Ty- 
ing round  from  the  dorsal  or  extensor  to  tlKMentral  or  tli-xor"  side 
of  the  brachiiini  to  enter  the  axillary  glamls  ;  ll,trtriik  following 
the  course  of  the  cephalic  \ejn  and  IraM-rsing  tire  gland  at  13 ;  12, 
12,  trunks  winding  rourrd  the  arm  and  shonldi-r  to  join  the  gland 
on  thi-  cephali<'  yein ;  14,14,  lymphatic  trunk  accompatiyirrg  the 
cephalii-  \eiri  and  entering  the  subila\  lair  glands  ;  I.").  \ess(ds  from 
the  scapular  region  to  the  trunk  accompanying  llie  ce|ilialic  yein  ;  10, 
cephalic  yein  in  the  firrrow  between  the  deitojil  and  jieciond  mus- 
cles; 17  ami  20,  eilo-biachial  or  supia-epitrochlear  Ivmpliatic  glands 
— ttiroilgh  these  pass  part  of  till' ycssels  from  the  iiltle  linger  and 
the  ulnar  side  of  the  arm;  l.S,  I'.i.  trunk  errieriiig  the  more  distal  and 
joining  the  two  glands— the  elTercnt  triirrk  from  2ii  is  <ineof  the 
largest  of  the  arm,  it  penetmtes  the  tissues  and  a'companies  the 
basilic  vein  to  the  axillary  glands;  21,  21,  collecting  trunks  extend- 
ing toward  the  axilla;  22,  22,  cut  edge  of  the  skin  ;  Zi.  23.  brachial 
aprineurosis ;  24,  axillary  lymphatic  glands  showing  through  the 
aponeurosis;  2."i.  axillary  aponerrr'osis  coyeiing  the  glands  ;  2H,  bor- 
der of  the  axillarv  space  for d  by  the  teres  and  1  at  issim  us  muscles; 

27,  clayiciilar  fascia  of  the'  pectoialis  se|'araled  from  Ilie  deltoid  by 
the  groo\e  corrtairriiig  the  leplialic  yeirr  with  its  acctaiipanying 
lyinpliatic  trunk;  2s.  sternal  fascia  of  the  pectoralis ;  21),  border  of 
the  peitorali.s.  foniiing  also  the  border  of  the  axilla;  311,30,30, 
points  on  the  brachium  and  auti-bi-achium  where  the  Hue  network 
of  yes.sels  has  been  injected— in  a  completely  injected  preparation 
the  entire  skin  would  be  coyered  with  such  a  network.  B.  Ulnar 
side  of  the  baud  and  extensor  aspect  of  the  antiliraihirrm  and  part 
of  the  bnicbiiim.  to  show  that  the  trunks  from  thi'  llrrLiors  and  palm 
exterril  largely  upon  the  dorsal  aspect  and  then  wind  lound  ihe  arm 
to  reach  the  yerrlral  or  tlexor  aspect.  1,  1,  1,  Lymiihatics  of  the 
Angers,  the  collecting  trunks  extending  upon  the  dorsum  of  the 
haiid;  2.  2,  yes.sels  on  the  dorsum  of  the  hand;  3.  3,  lymphatic 
trunks  winding  round  the  ulnar  side  of  the  antilirachium  to  reach 
the  tlexor  aspect;  4,  4.  4,  yessels  winding  I'ound  the  railial  side  of 
the  anlilirachiiiiii  to  reach  its  Ilexor  surface;  ."),  a,  ypssels  on  the 
brachium  curylng  round  to  the  axilla;  B.  group  of  yessels  converg- 
ing tovyard  the  axillarv  lymphatic  glands;  7,  lym|ihatic  network 
at  the  convexity  of  the  eliiow;  8,  8,  8,  spots  in  which  the  flue  lym- 
phatic network  of  oiigin  is  shown. 
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gtiM/iri nn)  is  one  of  the  important  tributaries  of  the  com- 
mon lymphatic  trunks.  As  here  used  the  a.xillary  iiroup 
of  ghinds  includes  the  subclavian  or  iufraclaviculargUuuls 
into  which  flow  the  trunks  following  the  cephalic  vein. 
By  some  authors  the  pectoral  glands  are  also  included  in 
the  axillary  group  (Quain). 

In  the  dog  aud  cat  no  axillary  glands  are  present,  all 
the  trunks  going  to  the  prescapular  gland  {gliiiiduln  pm- 
sdipii!an't^)  (Figs.  3281-3285).    In  the  rabbit  all  go  to  a\il 
lary  glands  more  nearly  as  in  man  (Figs.  328tj  and  32sT) 

Li/iiiplKitir  VtUKcis  of  ilie  I'l'h'ic  Limb. — The  ectal  hm 
phatics  of  the  foot,  leg,  and  thigh  are  almost  pre- 
cisely like  those  of  the  hand  and  arm.  The  ves-  ' 
sels  of  the  toes  and  sole  extend  mostly  to  the 
dorsum  of  the  foot,  and  then  wind  round  the  leg 
to  the  inguinal  region,  and  enter  the  subcutaneous 
inguinal  lymphatic  glands  (Figs.  3368  and  3269). 
A  limiltcl  number  of  vessels  from  the  heel  and 
hbular  side  uf  the  foot  accompany  the  short  sa- 
phenous vein  to  the  popliteal  .space  where  they 
enter  the  popliteal  glands  and  join  the  ental 
lymphatics. 

The  subaponeurotic  or  ental  lymphatics  also  re- 
semble those  of  the  arm,  following  the  main  vas- 
cular trunks;  lience  in  the  cius  there  are  three 
groups:  one  on  the  extensor  side  of  the  crus  fol- 
lowing the  anterior  tibial  vessels,  and  sometimes 
traversing  one  or  two  anterior  tibial  glands  at 
about  the  middle  of  the  crus.  The  lymphatics 
peuetrate  the  interosseous  ligament  near  the  knee 
to   enter  the   popliteal   glands.     The    other  two 

Fio.  :J2(>S.— Ectal  I.ymptiatios  of  the  Foot  and  Le^,  to  show 
the  oriL'iri,  Nuuilifr.  and  Course  ot  the  Lymphatic  Trunks, 
(intl  the  I'o[ilite!il  and  In.irumal  Lymphatic  (ilands.  The 
sliin  is  retu'esented  as  transparent,  except  where  removed 
in  the  pujiliteal  space  and  in  the  inguinal  retrion.  tSappey, 
Atlas.)  .1.  'I  he  tildal  side  of  the  foot  and  entire  leg.  1,1, 
Trunctiles  arisiUL^  from  the  sole,  gi'eat  toe.  and  side  of  the 
foot;  2,  :3.triinks  arising  at  the  toes  aud  extending  across  the 
dorsLun  of  the  fni.t  to  reach  the  tibial  side  of  the  leg:  3, 
great  trunk  aiisiuu'  from  the  plantar  a.spect  near  the  in- 
step, ami  skiiiinu  ttie  tibial  or  internal  malleolus  on  its 
waytothe  ui^'uirial  region;  4.4,4,  trunks  comiug  from  the 
heel  ami  eximiling  nhmg  the  ankle  and  leg;  .5,  .5,  and  6,  6, 
trunks  extendi  ml'  along  the  crus  parallel  with  the  calf:  7,  7, 
7,  7,  trunks  w  iiohng  round  the  edge  of  the  tibia  to  reach 
the  tibial  or  inside  of  the  leg  ;  t>,  8,  lymphatic  trunks  wind- 
ing round  the  knee  to  reach  the  inside  of  the  leg.  They 
are  very  tortuous  when  the  knee  is  extended,  more  nearly 
strai'.:ht  when  it  is  flexed;  9,  9,  trunks  curving  round  from 
the  extensor  side  of  the  tueros,  or  thigh,  to  reach  the  in- 
guinal glands;  10,  10,  10,  10,  numerous  trunks  winding 
round  from  the  flexor  side  of  the  thigh  to  the  inguinal 
glands:  II,  11,  11,  trunks  curving  round  from  the  extensor 
side  of  the  thigh  tc*  the  inguinal  glands:  1~,  12.  trunks  from 
the  gluteal  region;  i:i,  i:t,  trunks  from  the  perineal  and 
anal  ivgion  to  t  e  inguinal  glands;  14,  trunks  from  the 
scrotuui  (cf.  Kig.  :i2i»yi:  15,  trunk  from  the  penis;  16.  the 
large  distal  gland  of  ihe  ectal  inguinal  group,  into  which 
enter  so  many  of  the  trunks  of  the  leg :  17,  another  large 
gland  at  the  same  level :  18,  large  efferent  trunk  from  Iti,  it 
follows  the  coiir-se  of  the  femoral  artery;  19,  lymphatic 
trunks  following  the  course  of  the  femoral  vein;  '^X  large 
gland  rcrciviug  many  of  the  trunks  from  the  extensor 
sides  of  the  thigh;  21,  gland  receiving  many  of  the  trunks 
from  the  flexor  side  of  the  thigh;  22,  22,  cut  end  of  the 
vena  saphena  magna;  2:1,  gland  in  the  groin  to  which  ex- 
tend luauy  of  the  lymphatics  fr-ui  the  i)enis  (cf.  Fig.  3269): 
24,  large  corner  gland  ri'reiviiig  most  of  the  trunks  wind- 
ing round  the  ihuni  from  th--  luuiliar  and  gluteal  region ; 
2.5,  :i'»,  pro.ximal  row  of  glands  in  the  fold  of  the  groin  to 
which  extend  many  of  the  trunks  from  the  ventral  wall 
of  the  abdomen ;  27,  inguinal  ring  with  the  conlaiLied  sper- 
matic cord.    B,  Flexor  .Aspect  of  the  Distal  half  of  the  Leg. 

1,  1,  'lYunks  from  the  heel  and  tlimlar  side  of  the  foot ;  2, 

2,  two  lymphatic  trunks  following  the  course  of  the  vena 
saphena  to  the  popliteal  glands ;  3  and  .5,  the  two  lymphatic 
trunks,  3  on  Uie  lllmlar.  Sou  the  tibial  side  of  the  vein; 
6,  vena  saphena  par\a:  7  and  8.  cut  edge  of  the  skin,  and 
aponeurosis  removed  to  bring  the  popliteal  glands  intw 
view ;  9,  great  trunk  on  the  flbular  side  i  <t  the  cms  :  it  fol- 
lows the  contour  of  the  calf,  and  by  its  branches  furnishes 
nearly  all  the  trunks  on  the  fibular  or  outside  of  the  crus; 
10-12,  biiurciitions  and  branches  of  9;  1:1, 13.  trunks  on  the 
tibial  side  of  the  crus.  Thev  curve  round  to  the  inner  side 
of  the  leg,  and  extend  to  the  Inguinal  glands:  14  and  16, 
trunks  on  the  fibular  side  of  the  thigh,  which  wind  round 
to  the  extensor  aspect,  and  then  to  the  inguinal  glands 
(cf.  11  and  .41;  l.i,  large  trunks  on  the  tibial  or  inside  of 
the  knee,  on  its  wav  from  the  heel.  crus.  and  thigh,  to  the 
inguinal  glands;  16and  17,  trunks  winding  round  the  thigh 
in  opposite  directions  to  reach  the  inguinal  glands. 


groups  follow  the  peroneal  and  posterior  tibial  blood- 
vessels to  the  popliteal  glainls.  After  traversing  the 
popliteal  glands  the  lymphatics  follow  the  femoral  ves- 
sels to  the  inguinal  region,  where  they  enter  the  ental 
inguinal  glands  and  after  traversing  these  accompany 
the  femoral  ^ein  and   artery  into   the  abdomen  to  the 

iliac  glands.  Besides  these 
there  ate  lymphatic  trtmks 
acconip:inyiug  the  sciatic 
and  gluteal  vessels,  which 
traverse  one  or  more  small 
glands,  gluteal  and  ischia- 
tic  glands,  at  the  sacro- 
sciatic  foramen  and  then 
enter  the  hypogastric 
glands.  The  trunk  fol- 
lowing the  obturator  ar- 
tery consLintly  traverses, 
;i('coidiiig  to  Cruveilhier, 
ii  considerable  gland 
(gUnulula  foraminis  ohtu- 
nitorii)  before  entering 
the  hypogastric  glands. 

In  the  dog,  cat,  and  rab- 
bit there  is  Ihe  .s;ime  sim- 
plicity of  the  lymphatic 
trunks  as  pointed  (jiit  for 
the  arm.  Injections  into 
the  pad  of  the  pes  (hind 


FIG.  3368, 
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paw)  demonstrate   vessels    on 
tilt  dorsum  and  great  toe  side 
of   tlie    foot.      Part   of    these 
trunks    follow    the    course   of 
the  long  saplienous  vein,  otheis  usu- 
ally   larger   trunks,    wind    round    the 
calf,  with  tlie   short  saphenous  \ein, 
to   the    popliteal   space  and  entei    a 
popliteal  gland  (Fig.  3281, 16)     In  the 
rabl)it,    branches 
extend  to  the  pop- 
liteal space   from 
both  sides  of  the 


crus  (Fig. 
From  the 
teal  gland 
the  m  a  i  n 
efferent 
vessels  in 
all  pass 
1)  e  t  w  e  e  u 
the  perone- 
al and  tibi- 
al nerves, 
and  aecom- 
p  a  u  y  t  h  e 
femoral  ar- 
t  e  r  y  and 
vein,  free-  '^' 
ly  anasto- 
mosing with 
trunk    along 


3286). 
popli 


the 

tlie 
saphenous  artery. 
No  inguinal  glands  arc 
present,  and  the  vessels  ex- 
tend dircctiv  to  tlie  lum- 
bar glands  (Fig.  3281.  22). 
Lymph.\tic  Glands  in 
THE  Leg. — The  most  dis- 
tal gland  is  the  anterior 
tibial,  situated  on  tlie  in- 
terosseous ligament  near 
the  middle  of  tlie  crus. 
Through  it  pass  the  ental 
trunks,  following  the  an- 
terior tibial  vessels  on  their 

Fig.  .3289.— Ectal  and  Cutaneous 
I<ynipUatics  of  the  Trunk 
and  External  (ienitalia  and 
the  Ectal  Inguinal  and  Ax- 
illary (Jlamls  tn  whirh  thev 
Extend.  Till-  tlii.'st  nc'U\  "rk 
has  been  uniitled  for  i-Iear- 
ness.  and  the  skin  is  repre- 
sented as  transparent;  in 
the  in^ruinal  rejrion  it  has 
been  renmved,  and  in  the 
axilhirv  roL'inn  a  part  of  the 
great  peftonil  lias  also  been 
removed  to  expose  the 
jrlands.  {Sappey,  Atlas.ll,!, 
The  distal  glands  of  the  ectal 
inguinal  group— into  these 
enter  nearly  all  of  those 
from  the  foot.  erus.  and 
thigh  :  3,  3,  median  or  inner 

glands  of  this  group— to  these  come  many  ot  the  trunks  from  the  tibial  or  upper  and  inner  aspect  of  the  thigh  :  3,  gland  near  the  cut  end 
of  the  vena  saphena  magna,  which  receives  most  of  the  Ivmphatics  from  the  median  gluteal,  the  anal,  and  the  perineal  ivgi^ns,  and  the 
scrotum  ;  4,  a  large  glaud  forming  the  proximal  and  median  corner  of  the  eclal  Inguinal  grciiip  it  receives  the  lymphatics  from  the  penis, 
or,  in  the  female,  from  the  clitoris  and  part  of  the  labia;  .5,  the  lateral  or  outer  glanil  of  Uiis  LToup,  receiving  many  vessels  from  the 
thigh  :  (i,  6,  pmximal  glands  next  the  ahdoiuen— thev  receive  the  lymphatics  from  the  ventral  suliunilnlical  region  ;  7,  large  glanil  fcinning 
the  lateral  anil  proximal  angle  .,f  the  ininiinal  group- to  it  extend  the  trunks  from  the  lumliar.  gluteal,  and  partly,  also,  from  the 
abdoMiiiKil  region  ;  s.  s.  iviiiphatMs  of  the-  siroium  ;  i),  vessels  from  tlie  prepuce  ;  10,  10,  vessels  from  the  integument  of  the  penis,  extending 
along  the  laieial  and  iloisai  iis|ieit  ot  theonran;  11,  11,  vessel  making  a  circle  around  the  corona  of  the  glans-ordinarily  these  unite  to 
form  a  siiiL'lo  doisal  vessi-l,  hut  here  tliev  remain  separate  ami  exleml  in  a  parallel  course  to  the  pubis,  where  each  one  turns  to  the  corre- 

spoii'liiig  inguinal  gland  ;  12  and  13,  Uie  two  trunks  from  llie  corona  of  the  irlaiis    when  these  unite  int le  they  blfiin-ati'  opposite  the 

pubis  and  exteiiH  to  llie  two  sides  as  do  these  indciicncleiit  trunks  ;  14,  14.  suhiiiiibilical  lviii|ihatics  of  llic  alidomrn  tliey  inleicligilate  at 
the  venlrimesun  with  those  from  the  right  side  of  the  body,  .iust  as  is  shown  Ijv  those  extending  toward  the  axilla,  so  that  iu  this  inter- 
mediate area  an  iiijeiiion  migiit  nil  ihe  vessels  goiugln  bolh  directions,  although  there  might  be  no  irue  aiiaslomoses  of  the  two  groups 
of  vessels;  1.5,  1.5,  siihurirbilical  lyrrrpliatic  trunks;  If.,  IB,  trunks  arising  from  the  lumbar  and  gluteal  region  ;  17,  17,  aiva  or  zone  where 
thesubunibillcal  and  tbonicic  Ivurphalics  interdigitate ;  IS.  IS,  area  of  interdigitating  vessels  along  lire  venlrimeson  ;  li),  19,  19,  19,  19,  19, 
beginnings  of  the  trunks  along  the  veiitrimeson  ;  20.  2n,  trunks  on  Uie  lateral  aspect  of  lire  thorax  on  their  way  to  the  axilla;  21,  21,  21 
trunks  from  the  dorsal  iiari  ot  the  thorax,  on  their  wav  tir  the  axillary  glands ;  22,  22.  tniriks  from  the  mammary  region  (cf.  Fig.  3274); 
23.  2:1  trunks  fmrrr  the  doisal  scapular  n-gion  ;  24.  21,  trrinks  fr.rin  the  arm  (cf.  Fig.  32ii:i:  2.'>,  large  Irrrnk  from  the  ectal  brachial  or  supra- 
epitrochhiir  glands  iif.  Fig.  :i2iiTi;  2i;,  trunk  .icc(.iriparrving  the  cephalic  vein  and  terminating  in  the  subclavian  glanils  (cf.  Fig.  3207); 
27.  i-rit  throiiL'lr  the  tissues  lo  bring  inio  view  (lie  axillaiy  glands  :  2s,  axillary  lymphatic  glands  only  puit  of  them  ai-e  exposed  ;  29,  39,  ves- 
sels from  the  doi'sal  and  lateral  aspects  of  the  neck-they  terminate  in  the  supraclavicular  glands. 


way  to  the  popliteal  glands.  This  gland  is  fre- 
quently absent.  The  "popliteal  glands  {r/l<iii(li/l(p 
pnplitea;,    Fig.   3208)  are  iu  the  fat  in  the '  poplite- 

al  space. 
Two    are 
near    the 
surface  and 
leceive  the 
lymphat- 
ics acconi- 
p  a  n  y  i  n  g 
the  s  h  o  r  t 
saphenous 
vein.  Their 
e  if  e  r  e  n  t 
trimks  pass 
to  the  two  more  tleeply 
situatefl    glands    ai'ound 
the    popliteal    blood-ves- 
sels;  through  the  deeper 
ones   pass  all    the    ental 
vessels  of  tlie  foot  and  crus 
and  part  of  those  from  the 
knee.      The     efferent    ves- 
sels pass  with  the  femor.il 
bloorl  vessels     to     the     in- 
t,-uiiial  glands. 

Inguinal  gliiuds  (gliiiidiih'' 

li/tii/^/iiitii-ir  inf/iiiiKihs,  Figs. 

3268  and  3269).— There  are 

t\\o  layers  of  these — the  ectal  or 

subcutaneous  and    the   ental   or 

subaponeurotic. 

The  ectal  inguinal  glands, 
foimiug  an  oblong  irregular  four- 
sicU  d  tigure  with  one  bonier  next 
Poupirt's  ligament.  The  affer- 
ent xcssels  are  the  ectal  lymjilmt- 
Ks  of  the  entire  leg,  the  subum- 
bilicil  part  of  the  body,  and  the 
(xttinal  genitalia.  The  efferent 
\csstls  traverse  the  cribriform 
\poncnr(jsis  and  enter  the  deep 
or  ental  inguinal  glands; 
r  fie(|ueull_v  a  few  trunks 

pass  into  the  body  cav- 
ity and  join  the  iliac 
glands. 

The  ental  inguinal 
glands  are  situated  along 
the  femoi'al  arteiy  and 
vein  in  the  inguinal  re- 
gion and  are  usually 
three  or  four  in  number, 
althofigli  there  may  be 
six  or  seven.  Thej'  are 
covered  by  the  femoral 
fascia  and  are  in  intimate 
contact  with  the  femoral 
vessels;    one  of   them   is 


634 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


L.yiM|>liatio  Sj-Nleiii, 
liyiiipliatic  System* 


I 


found  almost  constantly  in  tlie  nioutli  of  tlic  inner  fem- 
oral or  crural  ring,  wliicli,  according  to  Henle,  it  as- 
sists in  closing.  The  afferent  vessels  of  this  group  are 
derived  from  the  ental  l\m]ihatics  of  the  foot,  crus.  and 
thigh  (in  part);  the  efferent  trunl<s  from  tlie  popliteal 
and  most  of  those  from  the  cctal  inguinal  glands. 

A  ])art  of  tlie  efferent  vessels  traverse  the  abdominal 
wall  with  tlie  femoral  artery,  but  most  of  them  aceom- 
jiany  the  femoral  vein  through  the  crural  canal.  They 
join  the  iliac  glands,  sending  a  few  branches,  however, 
to  the  hypogastric  glantls. 

In  the  larger  domestic  animals  (horse  and  o.\)  the  glands 
of  the  leg  are  about  as  numerous  as  in  man,  but  with  the 
cat,  dog,  and  rabliit  they  are  represented  only  by  the 
popliteal  gland,  the  in.guinal  glands  being  absent,  unless 
the  gland  on  the  external  ejjigastric  vessels  may  repre- 
sent the  ectal  inguinal  glands.  As  the  iliac  glands  are 
also  absent,  vessels  may  pass  from  the  foot  {I.e.,  those 
aceompanving  tliiiW saphenous  arterv)  directly  to  the  lum- 
bar glands  (Figs.  32sjl,  3-384,  and  8286). 

Lymi'h.^tics  of  the  Abdomen  axd  ExTERXAii  Geni- 
T.\i.i.\. — The  ectal  lym])hati(s  of  the  alidomen  have  three 
quite  sharply  defined  areas  of  origin,  anil  from  these  the 
vessels  extend  in  opposite  directions.  The  areas  are  the 
dorsimeson.  the  ventrimesou,  and  a  somewhat  irregular 
zone  surrounding  the  body  at  the  level  of  the  umbilicus 
(Fig.  32(j!li.  The  vessels  cross  these  boundaries  and  inter- 
digirate  in  a  complex  manner;  frequently  a  puncture 
made  in  the  boundary  will  give  rise  to  an  injection  in 
both  directions,  although  injections  made  at  either  .side 
would  inject  only  the  corresponding  side.  In  the  lower 
animals  especially  investigated  for  this— cat  and  opo.s- 
sum — the  communication  from  side  to  side  is  more  inti- 
mate, an  injection  of  one  side  often  filling  that  of  the 
other.  This  is  especially  marked  opposite  the  pubis  of 
the  opossum,  where  there  is  constantly  a  large  transverse 
lymphatic,  recalling  the  transverse  vessels  between  the 
jugular  veins. 

As  seen  in  Fig.  3269,  the  lymphatics  of  the  umbili- 
cal region  of  the  body  extend  in  the  most  direct  manner 
on  the  abdomen  to  the  inguinal  or  the  axillary  glands. 
Those  from  the  lumbar  and  gluteal  regions  extend 
around  in  great  curves,  often  following  the  crest  of  the 
ilium,  to  the  lateral  inguinal  glands.  Others  from  the 
gluteal  region  curvi'  round  the  nates  to  the  perineal  and 
anal  regions,  finally  to  join  the  perineal  and  anal  vessels 
and  extend  with  them  to  the  median  glands  of  the  ectal 
inguinal  group. 

The  lymphatic  network  around  the  anal  opening  is 
very  dense  and  is  continuous  with  the  lymphatics  of  the 
rectum.  Those  of  the  perineum  are  less  dense.  From 
both  these  regions  the  vessels  wind  round  the  thigh  to 
the  median  or  inner  of  the  ectal  inguinal  glands.  In  the 
female  the  number  of  tlie  trilnks  from  the  perineum  is 
reduced  apparently  in  direct  proportion  to  the  reduction 
in  area  of  the  region.  The  lymphatics  of  the  external 
genitalia  of  the  inale  are  naturally  divisible  into  those  of 
the  scrotum  and  the  penis.  The  vessels  of  the  scrotum 
are  very  numerous,  perhaps  more  so  than  in  anj-  other 
eipial  area  of  integument  in  the  body.  As  in  the  trunk, 
the  meson — here  indicated  by  the  raphe — forms  a  natural 
dividing  line  for  the  two  sides.  The  vessels  extend  in 
great  curves,  partly  to  the  pubis  and  partly  on  the  thigh, 
to  enter  the  median  row  of  ectal  inguinal  lymidiatic 
glands;  those  on  the  thigh  communicating  with  the  ves- 
sels from  the  perineum,  and  those  of  the  pubis  with  the 
cutaneous  vessels  of  the  penis.  The  vessels  of  the  integ- 
ument of  the  penis,  commencing  on  both  surfaces  of  the 
prepuce  and  from  the  line  of  the  urethra,  wind  round  the 
two  sides  to  the  so  called  dorsum  of  the  organ  when  they 
extend  toward  the  pubis,  and  curve  laterally  toward  the 
two  sides  to  enter  the  large  gland  forming  the  corner  of 
the  ectal  group  (Fig.  32G9.  4).  The  lymphatics  of  the 
glans  penis  are  exceedingly  numerous,  and  in  several 
superimposed  la_vers  of  networks.  The  collecting  trunks 
converge  toward  the  franum  preputii,  where  they  are 
joined  by  the  trunks  from  the  urethra. 

The  urethral  lymiiliatics  begin  at  the  prostate,  anasto- 


mose with  the  prostatic  lymphatics,  with  the  network  of 
the  cjaculatory  canals,  and  through  them  with  the  resie- 
jilir  Keminides.  They  extend  to  the  meatus  vrinarius, 
forming  a  hollow  cylindrical  network  of  large,  densely 
packed  lynqdiatics  (Fig.  3270),  which  reaches  its  great- 
est development  opposite  the  fossa  navicularis.  Oppo- 
site tlie  fra'uum  two  or  three  trunks  penetrate  the 
urethral  wall  and  join  the  trunks  from  the  glans,  then 
penetrate  the  substance  of  the  penis  and  reach  the  dorsal 
ixipcct  of  the  Corpus  Sjiiingiii,<'iirii,  where  the  trunks  of  the 
two  sides  usually  unite  into  one.  which  follows  the 
course  of  the  deep  blood-vessels  to  the  pubis,  when  it 
again  divides,  sending  a  branch  to  each  side,  finally  to 
terminate  in  the  large  median  gland  of  the  ectal  inguinal 
group  (Fig.  3269).  According  to  most  authors,  the  ure- 
thral and  glandular  lymphatics  of  the  penis  follow  the 
internal  pudic  blood-vessels  into  the  abdomen  and  enter 
the  hypogastric  glands.  But  Sappey  is  very  definite, 
both  in  his  atlas  and  anatomy,  in  stating  that  they  enter 
the  large  gland  forming  the  corner  of  the  ectal  group." 

The  lymphatics  of  the  external  genitalia  of  the  female 
very  closel.y  resemble  those  of  the  male  in  their  arrange- 
ment and  termination.  The  collecting  trunks  from  ihe 
clitoris  and  the  surrounding  parts  extend  nearly  directly 
to  the  iiuliis,  where  they  curve  to  the  right  anci  left,  and 
terminate  in  the  large  median  gland  forming  the  corner 
of  the  ectal  inguinal  group,  and,  according  to  Krause," 
they  also  communicate  with  the  lymphatics  of  the  round 
ligament  of  the  uterus. 
Tlie  lymphatics  of  the 
female  urethra  are  less 
abundant  than  in  the 
male.  The  trunks  from 
the  urethra,  meatus  uri- 
nai'ius,  labia,  anil  the  ex- 
ternal or  inferior  fourth 
of  the  vagina  extend  lat- 
erally to  reach  tlie  vulvo- 
crural  fold,  in  which  they 
wind  around  the  thigh, 
with  a  few  small  trunks 
from  the  perineum  to  the 
median  of  the  ectal  in- 
guinal glands,  only  a  few 
reaching  the  lirge  corner 
gland  to  which  so  many 
from  the  male  genitalia 
extend. 

The  ental  lymphatics  of 
the  abdominal  wall  and 
the  lumbar  part  of  the 
trunk  follow  the  deep 
blood-vessels:  part,  there- 
fore, extend  to  the  sternal 
and  axillary  glands;  part, 
witli  the  deep  epigastric 
vessels,  to  the  iliac  glands ; 
jiart,  w'itli  the  lumbar  and 
ileo-lumbar  vessels,  to  the 
lumbar  glands.  Slill 
others  follow  the  circum- 
flex iliac  vessels,  often 
traversing  one  or  more 
glands  along  the  crest  of 
the  ilium  before  finally 
entering  the  iliac  glands. 

With  the  dog,  cat,  and 
rabbit,  the  lymphatics  of 
the  abdimiinal  wall  and 
the  external  genitalia  are 
as  in  man,  except  that  the 
tendency  to  form  anasto- 
moses across  the  meson  is 
more  marked,  and  that 
there  is  constantly  present  along  the  external  epigastric 
ves.sels,  about  opposite  the  brim  of  the  pelvis,  a  consid- 
erable gland.  To  this  gland  pass  the  ectal  abdominal 
lymphatics,  also  part  ofthose  from  the  elongated  mam- 


Fig.  32rn.— Human  Penis,  opened 
Lonfritndinvilly  to  show  the  t're- 
thnill.yh)i>tlatirs.  i  Sappey,  .\tla.'^.) 
I,  1,  The  very  ahiiinhtnt  loliiriliHli- 
nal  nelwoik  of  vps.sfls  in  the  ure- 
thra! iimrosa  ;  2,  contimiily  of  the 
invthr.il  lyiiiphatif.s  witll  those  of 
the  trlansat  Itie  nioatiis  urinartiis; 
H,  3,  3,  trunks  travcr-sing  the  ure- 
thral wall  opposite  the  fraenuni 
and  joininsr  those  of  the  ^lans : 
4.4.  4.4,  tninks  from  the  periphery 
of  the  glans  joining  tliose  from 
tlie  urethra ;  5,  .').  large  trunk.s 
formed  by  the  union  of  the  ure- 
thral lymphatics  and  tliose  from 
the  glans :  they  penerrate  the  sub- 
.stance  of  the  penis  and  follow  the 
deep  blood-vessels  to  tlie  pubis, 
whence,  accoiding  to  sappey.  they 
e.\tend  to  the  inguinal,  but,  ac- 
cording to  many  authors,  to  the 
hypogastric  lymphatic  glands : 
l),"6,  lymphatics  of  the  integument 
of  the  penis. 
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Fig.  32(1.— Lymphatics  of  the  Kidneys.  Adrenals,  and  Internal  Genitalia  of  a  Girl  of  Thirteen  Years.  (Sappey, 
Atlas.)  A,  ahrtominal  aurta;  B,  B,  cnmnion  iliac  arteries;  (',  (.'.  the  external  and  internal  iliac  arteries 
fiirnied  l>y  the  bifiiiiaii"n  of  the  coniiiion  iliac  ;  D,  post-cava  ;  E  and  F.  left  and  ripht  renal  veins :  O,  common 
iliac  veins :  II.  II,  iiict<M-s  ;  7,  cut  end  of  IIih  rectum  :  K.  utei-us:  L.  neck  "t  the  uterus  (the  line  points  to  the 
OS  uteri);  .V.  M,  cut  ed^^c  of  the  vai.nn;il  wall ;  N,  N.  Fallopian  ttihes  ;  P,  P.  ovaries  ;  Q,  Q,  round  iitianients. 
1,  ental  lymiilmlic  trunks  frMni  tlie  kidney  :uid  the  elands  of  thn  luiuliar  plexus  into  which  theyenlt*r  :  ~.  ''.  :i.  2, 
surface  or  ectal  lyui|iliaiics  of  the  kldnHv  wliich  extend  llrst  to  tlie  lat.-ral  aspect,  and  then  convertre  around  the 
ends  of  the  kidney  to  the  hilus,  wliert-  liiev  join  the  ental  Iviupliatirs,  or  enter  the  same  grrtup  of  ^dands  inde- 
pi'niieutly;  3,  3,  vessels  on  the  tuoad  suiface  of  the  kidnev  cuiivi'iL'int;  iliToctlv  t(j  tlio  liilus  to  join  the  cutal 
IVMipliatics;  4,  gland  receiving  the  eclal  lyni|iliati<-s  of  llic  candal  third  of  tlie  kidney  i in  the  riL'lit  ;  ."),  lyni|iliatic 
network  of  the  adrenal,  it  freely  anastomoses  with  that  of  the  kidney,  and  many  of  tlie  trunks  enter  a  tdand 
situated  in  the  angle  hetw-'cn  ttif  aiirenal  and  the  kidney  on  the  mesal  aspect ;  (i.  hinphatii- gland  ttiiougti 
wliirh  pass  many  of  the  lymptiatjis  of  the  adrenal,  and  some  from  the  kidney:  7,  7.  siihovariari  Ivini'liaii<- iiot- 
woi  k  ;  It  is  joined  hv  a  large  trunk  from  tlie  tnise  of  the  uterus,  and  togt-ther  they  follow  the  utero.<.ivarian  vein 
to  tho  hiiiibar  hinphatic  plexus;  .s  and  !i.  trunks  from  the  suliovarian  iioiworkto  lumhar  glands  at  the  termi- 
nation of  the  o\arian  vein;  10,  10,  lumhar  glatals  receiving  the  left  ovarian  trunks :  part  of  these  are  corainfm 
to  tlie  Ivmpliaiiis  "f  the  kidney;  11,  II.  glands  roieiving  th.^se  from  the  right ;  I-'.  12.  trunks  from  the  base  of 
the  uterus  to  tho  suliovarian  network;  1.3,  13,  trunks  from  tho  hordei-s  and  the  ventral  face  of  the  uterus,  they 
extend  to  14.  tho  iliac  group  of  glands ;  15,  vessels  arising  from  the  neck  of  the  uterus,  the  uterine  mucosa,  the 
vaginal  iiarl  of  tho  iilrrus.  and  from  about  three. fourtlis  of  the  extent  of  the  vagina;  they  extend  to  16,  the 
uteio-vaginal  gland:  17.  17,  eiTorent  vi ssels  from  the  utero-vagiual  gland  to  the  iliac  glands;  18.  18.  vessels 
friiii  ihe  dorsal  pari  of  the  nock  of  iho  lUoriis.  extonding  to  the"  hypogastric  lymphatic  glands;  19.  trunk  from 
the  neck  of  the  uterus  to  a  gland  on  the  body  of  the  tifth  lumhar  vertebra ;  its  presence  is  exceptional ;  20,  iliac 
gland  receiving  an  unusual  trunk  from  the  neck  of  the  uterus. 
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niary  glaiid.s  and 
fi'oiii  the  external 
genitalia.  There  is 
another  gland  along 
the  external  epigas- 
tric blood  -  vessels 
about  opposite  the 
umbilicus,  in  the 
I  at  at  least.  After 
ti.iMming  these 
-I. mils  the  efferent 
\  c  ssels  either  join 
or  accompany  the 
Itmoial  lymphatics 
to  t  li  e  lumbar 
glands.  In  the  cat 
they  penetrate  the 
abdominal  wall 
with  the  epiga.stric 
aitery,  and  extend, 
in  pait,  to  the  hy- 
pogastric, and  in 
part  to  the  lumbar 
glands  (Fig.  3281, 
14,  21).  The  epi- 
gastric glands  may 
represent  the  ectal 
inguinal  glands  of 
man.  In  the  rabbit 
there  is  also  con- 
stantly jjresent  a 
gland  on  the  ilio- 
lumbar vessels, 
next  the  abdominal 
wall,  and  along  the 
edges  of  the  sar- 
toiius  muscle;  the 
efferent  vessels  pass 
to  the  lumbar 
glands  (see  23  of 
Fig.  3286). 

Lymphatics  of 
THE  Pelvic  and 
Abdominal  Vis- 
CER.i. — /;;  teniul 
genitals  of  the  male 
—  testicle,  s-permi- 
duct,  resicvlo!  semi- 
nnles,  and  prostate. 
— Probably  no  or- 
gan in  the  mascu- 
line body  is  more 
richly  supplied 
w  i  t  h  lymphatics 
than  the  testicle. 
These  of  the  albu- 
ginea  are  sometimes 
described  as  the  ec- 
tal lymphatics  of 
the  testis. 

They  are  only 
moderately  numer- 
ous, and  extend 
upon  the  spermi- 
duct  to  join  those 
from  the  testicle 
proper.  Those  of 
the  testicle  proper 
folloxv  the  seminal 
tubules  to  the  epi- 
didymis, and  join- 
ing those  of  the 
e]iidi(lymis  extend 
with  the  speiiiiatic 
cord  thi'tiiigh  the 
inguitiiil  catiiil. 
After  reaching  the 
body    cavity    they 
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EXPLANATION    OF    PLATE    XLIIL 

Which  Represents  the  Lymphatics  of  the  Human  Stomacli.     (Sappey,  Atlas.) 

1,  Gastric  end  of  the  a?sophagus;  2,  Ij'mphatic  gland  receiving  part  of  the  oesophageal  lymphatics; 
its  efferent  vessels  extend  to  the  glands  around  the  coronary  blood-vessels  and  there  join  those 
from  the  stomach:  4,  4,  fine  network  of  vessels  in  the  muscularis  of  the  stomach;  3,  the  begin- 
ning of  the  duodenum;  4,  4,  tine  network  of  lymphatic  vessels  in  the  muscularis;  from  this 
fine  network  arise  all  the  collecting  trunks  of  the  muscular  coat;  5,  5,  5,  lymphatic  trunks  on 
the  left  part  of  the  great  curvature ;  5,  5,  6,  6,  lymphatic  vessels  from  the  dorsal  and  ventral  sur- 
faces of  the  left  third  of  the  great  curvature;  7,  7,  7,  the  principal  trunk  encircling  the  left  half 
of  the  great  curvature  of  the  stomacli ;  it  receives  the  branches  from  the  stomach  and  extends 
tovpard  the  left  to  enter  a  large  gland  (8)  situated  near  the  tail  of  the  pancreas  and  the  hilus  of 
the  spleen;  8,  gland  at  the  left  of  the  stomach  near  the  hilus  of  the  spleen;  it  receives  trunks 
from  both  directions,  also  some  from  the  spleen ;  9,  trunks  from  the  extreme  left  of  the  stomach 
to  the  gland  marked  8;  10,  vena  gastro-epiploica  sinistra;  11,  arteria  gastro-epiploica  sinistra; 
13  and  13,  trunks  from  the  dorsal  and  ventral  aspect  of  the  pyloric  region;  14,  14,  14,  the  chain 
of  glands  on  the  right  along  the  great  curvature ;  through  these  pass  all  the  lymphatics  from  the 
half  next  the  greater  curvature.  The  efferent  trunks  from  these  glands  finally  extend  to  the 
glands  at  the  head  of  the  pancreas;  all  the  glands  in  the  chain  around  the  great  curvature  are 
sometimes  designated  as  the  ghtndiila  lymphaticce  gastro-epiploicce  inferiores.  They  lie  in  the 
great  omentum,  and  form  part  of  the  coeliac  lymphatic  plexus;  15,  16,  vasa  gastro-epiploica 
dextra;  17,  trunk  from  the  duodenum  and  the  pylorus  to  the  glands  along  the  lesser  curvature; 
18,  18,  trunks  extendiug  to  the  lesser  curvature;  19,  19,  the  lymphatic  glands  along  the  gastric 
coronary  vessels  in  the  lesser  curvature  {ylandulai  lyinphntica'  gnxtrn-tpiploiciB  snpcnores);  they 
receive  all  the  so-called  ascending  trunks  from  the  stomach  and  some  of  the  trunks  from  the 
.  oesophagus;  they  form  part  of  the  caliac  lymphatic  plexus;  20,  the  large  coeliac  gland  to  which 
the  efferent  vessels  from  19  extend;  21,  vasa  corouaria  gastrica;  22,  gland,  often  double,  on  the 
ventral  aspect  of  the  cardia;  23,  large  tnmk  winding  round  the  card ia  and  joining  the  trunk 
to  23  and  34;  24,  gland,  sometimes  double,  at  the  extreme  left  of  the  great  curvature. 
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follow  tlie  bliiod-vc'ssels,  and  liiiall}'  ti'rminaU'  in  tlic 
lumbar  glands  near  the  end  of. the  spermatic  vein. 

The  lymphatics  of  the  testis  of  a  mature  animal  are 
exceediugl}'  cas.y  to  inject  by  the  puncture  method,  and 
the  collecting  trunks  accompanying  the  spermatic  vein 
are  so  prominent,  straight,  and  well  supjilieil  with  valves 
that  they  are  among  the  most  striking  of  the  lymphatic 
trunks  in  the  body. 

The  lymphatics  of  the  spermiduot  are  abundant  at  the 
ends,  but  very  few  along  the  middle  jiart.  Those  fronr 
the  testicular  half  follow  the  lymphatics  of  the  testis, 
while  those  from  the  other  half  join  the  lymphatics  of 
the  vesicula;  seunnales.  The  lymphatics  of  vesicuUe 
seminales  form  a  close  network,  which  was  first  de- 
,scribed  by  Hewson ;  they  tmite  into  two  ])rincipal  trunk.s. 
Those  next  the  spermiduct  join  the  lymphatics  of  the 
latter,  and  together  the}'  enter  one  of  the  iliac  glands. 
The  other  trunk  passes  between  the  prostate  and  ve- 
sicuhe  seminales,  so  as  to  join  an  iliac  gland.  The  lym- 
phatics of  the  jjrostate  'were  disco\ered  and  described  by 
Sappey  in  1854,  who  found  them  abundant,  and  with 
two  collecting  tnmks  on  each  side.  One  of  the  trunks 
passes  quite  directly  to  one  of  the  h_vpogastric  glands, 
while  the  other  extends  upon  the  walls  of  the  tu'ocyst. 
or  urinary  bladder,  and  then  curves  to  the  side  to  enter 
a  hypogastric  gland.  Tlie  trunks  extending  upon  the 
urocyst  were  mistaken  by  JIascagni  and  Cruikshank  for 
the  lymphatics  from  the  bladder  itself. 

Internal  Femnle  Oenitalia — Vaijina,  Uti-nin,  Falkypirin 
Tillies,  and  Ornries. — As  described  above,  the  external 
or  inferior  fourth  of  the  vagina  sends  its  lymphatics  to 
the  ectal  inguinal  glands;  from  the  remaining  three- 
fourths  the  collecting  trunks  extend  toward  the  uterus, 
penetrate  the  walls  of  the  vagina,  and  traverse  the  utero- 
vaginal lymphatic  gland  on  the  way  to  the  hypogastric 
glands.  Up  to  the  present,  no  lymphatics  have  been 
demonstrated  in  the  muscular  wall  of  the  vagina  in  the 
human  being,  but  their  presence  has  been  shown  in  that 
of  the  large  domestic  animals. 

The  uferine  lymphatics  are  naturally  divide<l  into 
those  of  the  nuicosa  and  those  of  the  niuscularis.  Those 
of  the  mucosa  are  difficult  or  inipo.ssible  to  demonstrate 
in  a  gravid  uterus,  and  often  so  in  a  uon-gravid  adult 
uterus,  and  Sappey  states  that  he  never  succeeded  in 
demonstrating  them  in  the  uterine  mucosa  of  any  of  the 
lower  animals.  It  is  only  in  girls  before  pubert}'  that 
these  lymphatics  arc  demonstrable  by  the  ordinary  meth- 
ods. No  doubt  they  exist  in  the  adult  woman,  and  also 
in  the  uterine  mucosa  of  the  lower  animals,  but  they 
have  not  been  satisfactorily  demonstrated.  When  de- 
monstrated in  a  child  they  showed  a  delicate  network 
whose  collecting  trunks  traverse  the  walls  of  the  neck  of 
the  uterus  and  enter  the  uterovaginal  lymphatic  glands 
(15  and  10,  of  Fig.  3271).  At  the  os  uteri  they  are  con- 
tinufius  with  those  on  the  vaginal  part  of  the  uterus  and 
the  vaginal  mucosa. 

The  lymphatics  of  the  uterine  walls  are  numerous  and 
easily  demonstrated  in  most  animals.  The  collecting 
trutd<s  extend  laterally  in  the  broad  ligament  on  each 
side  to  three  different  groups  of  glands;  those  from  the 
summit  follow  the  Fallopian  tubes  out  to  the  ovary, 
where  the_v  join  the  ovarian  network,  and  aceompanj' 
the  collecting  trunks  of  the  ovary  to  the  lumbar  glands 
around  the  termination  of  the  ovarian  veins  (Fig.  3371). 
Those  from  the  bodj'  of  the  organ  extend  across  the 
broad  ligament,  curve  round  the  Fallopian  tubes,  and 
enter  the  iliac  glands;  while  those  from  the  cervical  re- 
gion extend  with  those  from  the  utero-vaginal  glands  to 
the  hypogastric  plexus. 

Lymphatics  have  been  demonstrated  only  on  the  ute- 
rine and  ovarian  ends  of  the  Fallopian  tubes.  But  it  is 
probable  that  they  are  present  throughout  the  whole  ex- 
tent. The  collecting  trunks  accompany  the  ovarian  lyni- 
phatics. 

The  lymphatics  of  the  ovary,  like  those  of  the  testis, 
are  in  prodigious  numbers,  and  are  very  easily  injected. 
The  collecting  trunks  are  very  long  and  straight  and 
accompany  the   ovarian  vein,   and  consequently   those 


on  the  left  are  opposite  the  hilus  of  the  kidney  (Fig. 
3271). 

In  the  lower  animals,  so  far'as  has  been  investigated, 
the  lymphatics  of  the  internal  genitalia  agree  in  all  es- 
sential particulars  with  those  of  the  human  being.  In 
the  dog,  cat.  and  I'abbit.  while  the  ovarian  and  testicidar 
lymphatics  follow  the  same  general  course,  they  almost 
always  enter  the  lumbar  glands,  and  therefore  do  not 
follow  the  spermatic  or  ovarian  veins  to  their  termina- 
tion (Fig.  32S1,  21,  22). 

Urinary  Organs  and  Adrenal. — ITp  to  the  present  time 
all  elTorts  to  demonstrate  lymphatics  in  the  mucosa  of 
the  urocyst  or  urinary  ))lailder  have  failed  both  -nith 
men  and  with  animals,  but  the  muscular  coat  has  been 
shown  to  be  plentifully  supplied.  The  vessels  form  a 
wide-meshed  network  at  the  summit  and  on  the  body. 
This  network  unites  into  one  or  more  trunks  on  each 
side,  and  the  trunks  extend  nearly  or  quite  to  the  neck 
when  they  turn  aside  and  enter  the  hypogastric  lym- 
phatic glands.  The  trunks  described  by  Cruikshank 
and  Blascagni  as  urocj'stic  lymphatics  were  really  from 
the  prostate.  Sappey  succeeded  only  once  in  injecting 
them  in  man,  but  almost  constantly  in  the  dog  and 
rabbit. 

The  muscidaris  of  the  ureters  has  been  shown  to  pos- 
sess lymphatics  in  the  horse,  but  all  attempts  to  demon- 
strate them  in  the  mucosa  have  failed.  Although  not 
demonstrated  in  man  the)'  are  presumably  present. 

The  lymphatics  of  the  kidne\'  form  an  ectal  network 
over  the  surface  and  an  ental  network  in  the  substance 
of  the  organ.  The  ti'unks  were  first  seen  in  1532  by 
Massa,  but  first  described  carefully  bj'  Nuek  in  159(5. 
Those  of  the  surface  form  a  wide-meshed  network,  the 
collecting  trunks  of  which  extend  in  part  directly  tow- 
ard the  hilus  of  the  kidney  and  join  the  ental  lymphatics 
and  part  extend  toward  liie  convex  border  and  then  wind 
round  the  ends  to  the  hilus.  Next  the  adrenal  the  lym- 
phatics of  the  two  organs  are  closely  connected.  The 
ental  lymphatics  follow  the  blood-vessels  and  terminate 
in  a  group  of  the  lumbar  glands  situated  on  the  renal 
vessels. 

Although  the  blood-vessels  of  the  adrenal  have  been 
long  known,  the  Ij'mphatics  were  not  so  early  discovered. 
It  is  now  known  that  the  lymphatics  are  as  alnindant 
as  the  blood-vessels,  extending  throughout  the  subftauce 
as  well  as  upon  the  surface.  The  collecting  trunks, 
many  of  them  join  those  of  the  kidney,  and  all  extend  to 
a  gland  near  the  junction  of  the  adrenal  and  kidney  (5, 
6,  "of  Fig.  3271). 

LympJuitics  of  the  Intestine  and  .9to»irtc/i.— Throughout 
the  entire  alimentary  canal,  it  has  been  shown  that  where 
a  distinct  muscular  coat  exists  the  Ij'mphatics  form  two 
layers  or  sets,  one  in  the  mucosa,  including  the  subnui- 
cosa,  and  one  in  the  niuscularis.  In  those  i>arts  sup- 
ported by  duplicaturcs  of  sercsa  (mesenteries)  the  finer 
network  of  the  mucosa  jiroper  extends  to  a  coarse  and 
characteristic  network  in  the  submucosa  (Fig.  3298), 
and  finally  the  collecting  trunks  penetrate  the  wall  at 
the  attached  edge  and  join  the  lymphatics  of  the  nuiscu- 
laris.  The  lymphatics  of  the  nuiscularis  are  throughout 
its  entire  thickness,  but  soon  become  subserous  and  wind 
round  to  the  attached  edge,  and  with  those  from  the  mu- 
cosa extend  between  the  layers  of  the  sup])orting  mem- 
brane mostly  in  company  with  blood-vessels  to  lym- 
phatic glands,  which  are  also  situated  between  the 
serosal  walls  (Fig.  3272,  2,  3,  4;  Plate  XLIV.). 

The  intestinal  lymphatics  at  the  anus  are  directly  con- 
tinuous with  those  of  the  skin.  The  trunks  from  the 
muscularis  and  muco.sa  of  the  rectum  extend  between 
the  folds  of  the  mesorectum,  often  traversing  minute 
ghmds  in  their  course,  and  then  enter  the  sacral  lym- 
phatic glands  and  ultimately  go  to  the  lumbar  glands  on 
their  way  to  the  chylocyst.  "  The  lymphatics  of  the  main 
part  of  the  eolon  deseendens  pass  to  the  lumbar  lymphatic 
plexus.  Those  of  the  eirciiin,  eolon  ancendenn  el  tramrer- 
niitn,  also  part  of  the  eolon  deseendens  pass  through  one 
or  more  of  the  numerous  mesocoUc  glands  and  then  enter 
the  mesenteric  glands  and  mingle  with  the  lacteals  from 
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the  small  intestine,  iiuil  with  these  go  through  the  irun- 
eus  i/itixfiitalis  to  the  chylocyst. 

Liirtiuh. — The  lymplmties  of  the  small  intestine  are 
usually  called  lacteals  or  chyle  vessels,  from  the  fact  that 
(liu'ing  digestion  they  have  a  cloudy  or  milky  appearance 
owing  to  the  contained  chyle  (Figs.  3292,  3293,  3294, 
3300). 

As  the  small  intestine  has  two  planes  of  lymphatics 
like  the   rest  of  the  alimentary  canal,  it  is  really  only 


Fig.  ;!273.— Loop  of  tlie  Small  Intestine  of  Man,  to  show  tlie  Mesenteric  (i  lands  and  Blood-vessels,  and  the 
Lymphatics  from  the  Muscularis.  (Sappev.  Atlas.)  1,  1.  The  ends  of  the  loop  of  intestine;  3.2.2,2,2, 
lymphatic  vessels  arising  in  the  muscular  layer ;  3,  3.  3.  swelllnirs  or  enlarffemenis  in  these  vessels  near  the 
mesenteric  edge  of  the  intestine;  4,  4,  4.  mesenteric  glands  along  the  course  of  the  lymphatics;  5,  branch  of 
the  superior  mesenteric  artery ;  6,  mesenteric  vein ;  7,  the  mesentery. 


those  of  the  luucosa  which  absorb  and  convey  the  chyle, 
and  which,  therefore,  should  projjerly  be  denominated 
lacteals,  as  those  from  the  muscularis  always  convey 
lymph  only.  A  further  and  finer  distinction  still  has 
been  made  by  Sappey,'  who  holds  that  the  vessels  of  the 
intestinal  villi  are  the  only  ones  which  ab-sorb  the  chyle, 
and  they  do  nothing  else,  so  that  they  alone  are  the  true 
lacteals,  and  that  the  other  lymph  vessels  of  the  mucosa 
and  submucosa,  including  those  from  the  Pe3'erian 
patches  and  other  lymphoid  tissue,  should  be  considered 
simply  lymphatics,  as  they  take  no  part  in  the  absorp- 
tion of  the  ch3'le.  The  submucosal  network  simply  re- 
ceives the  chyle  jioured  into  it  by  the  lacteals  of  the  villi. 
As  stalc<l  above,  this  is  not  the  common  view.  It  is  or- 
dinai'ily  believed  that  the  lacteals  contain  lymjih  like 
other  lympliatics,  except  during  digestion.  It  is  al.so 
common  to  call  all  the  vessels  from  the  small  intestine 
lacteal  vessels,  without  regard  to  their  origin  from  tlie 
muscularis  or  the  mucosa.  Whatever  the  origin,  all  the 
vessels  unite  at  the  attached  border  and  extend  to  the 
nearest  gland,  where  their  contents  are  mixed,  so  that 
usually  all  the  collecting  trunks  in  the  mesentery  appear 


milky  and  are  called  lacteals  or  chyle  vessels,  although 
some  of  them  might  really  have  come  from  the  large 
intestine.  In  man  there  are  usually  several  tiers  of  mes- 
enteiic  glands  through  which  the  chyle  passes  before 
finally  emptying  into  "the  large  trunk  along  the  superior 
mesenteric  artery.  This  trunk,  which  also  receives  the 
eft'erent  vessels  of  the  codiac  and  luesocolic  glands  (tntn- 
nm  lyiiiphatkus  intestinaUs),  is  either  single  or  multiple, 
and  forms  one  of  the  most  important  constituents  of  the 

chylocyst  (Figs.  3281- 
3287). 

Stomach. — The  lym- 
phatics of  the  stomach 
are  continuous  with 
those  of  the  n'sopha- 
gus  and  duodenum. 
Those  of  the  muscu- 
laris form  a  most 
beautiful  network 
throughout  the  entire 
thickness  of  the  coat; 
the  collecting  trunk- 
lets  penetrate  the  tis- 
sue and  become  sub- 
serous, and  from  an- 
intermediate  area  on 
both  faces  extend  to 
the  nearest  of  the  chain 
of  lymphatic  glands, 
extending  almost 
around  both  curva- 
tures; those  in  the 
lesser  curvature  being 
known  as  the  glandulm 
lymphaticm  gastro-epi- 
ploicce  siipeiiores,  and 
those  around  the  great 
curvature  as  the  r/linid- 
iiltT  lymplindriv  giistro- 
ep/ploieiT  i II  fc r  i ores 
(Plate  XLIII.).  The 
lymphatics  of  the  gas- 
tric mucosa  form  a 
remarkable  network 
throughout  the  entire 
thickness  of  the  coat, 
being  very  line  in  the 
mucosa  projier  and 
coarser  in  the  submu- 
cosa. The  collecting 
vessels  penetrate  the 
muscularis  along  the 
curvatures,  join  those 
of  the  muscularis,  ex- 
tend to  the  same 
glands,  and  finally  to 
the  intestinal  lym])hatic  trunk  (Plate  XLIV.). 

Piincreax. — The  lymphatics  of  this  organ  are  difficult 
to  demonstrate,  but  when  well  injected  are  found  ft)  form 
a  fine  network  ai'ound  the  tubules,  and  the  collecting 
trunks  emerge  (juite  directly  to  the  surface,  and  form 
upon  the  surface  a  round-meshed,  rather  coar.se  network 
around  the  lobules.  From  this  network  vessels  extend 
in  three  directions — part  of  them  going  to  the  tail  or 
splenic  end  of  the  pancreas  to  join  the  glands  at  the 
hilus  of  the  spleen.  i)art  to  the  gastric  edge  of  the  pan- 
creas to  enter  some  of  the  numerous  glands  along  the 
course  of  the  splenic  vessels,  and  still  others  extend  tow- 
ard tlie  duodenum  to  enter  a  large  gland  which  also  re- 
ceives part  of  the  lymphatics  of  the  iluodenum.  The 
lymph  finally  reaches  the  intestinal  trunk  after  ti'avers- 
iiig  one  or  more  fif  the  cadiac  glands.  No  lymphatics 
have  been  demonstrated  in  the  pancreatic  ducts. 

Spleen. — The  lymjihatics  of  the  sijleen  are  in  enormous 
numbers.  Their  origin  seems  to  be  from  the  Ivniph  fol- 
licles so  abundant  throughout  the  organ.  According  to 
Sappey,  the  usual  division  of  the  lymphatics  into  a 
superficial  and  deep  set  does  not  hold  witli  man,  in  whom 
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EXPLANATION  OF  PLATE  XLIV. 

Which  represents  the  arteries,  veins,  and  Ij-raphaticsof  the  different  layers  of  the  stomach,  and 
the  lymphatics  of  the  layers  of  tlie  small  intestine  of  the  dog.     (From  Franklin  P.  Mall.) 

Fig.  1. — "Reconstruction  of  a  Small  Portion  of  the  Middle  Zone  of  the  Stomach.     The  long  diam- 
eter of  the  drawing  is  in  the  direction  of  the  longitudinal  muscle  fibres.     It  was  built  up  from 
thirty-si-X  drawings,  and  each  drawing  is  an  exact  rejiresentation  of  a  specimen."     Enlarged 
about  10  times.     («)  Mucosa:  (b)  muscularis  mucosa;   (c)  submucosa;  (rf)  circular  muscular 
layer;  (e)  longitudinal  muscular  layer.     Arteries,  red;  veins,  blue;  l3'niphatics.  brown. 
As  shown  in  the  drawing  the  arteries  and  veins  form  a  coarse  network  in  about  the  middle  ol 
the  thickness  of  the  submucosa,  and  from  this  meshwork  branches  pass  directly  through  the  cir- 
cular muscular  layer  on  one  side  and  through  the  muscularis  mucosse  on  the  other.     Between  the 
muscular  layers  another  meshwork  of  vessels  is  formed,  but  after  passing  through  the  muscularis 
mucosie  the  arteries  in  the  dog  extend  directly  into  the  mucosa  and  break  up  into  capillaries  be- 
tween and  around  the  glands.     In  the  cat  a  network  of  arteries  is  formed  after  traversing  the  mus- 
cularis mucosa",  and  from  this  network  twigs  pass  into  the  mucosa  and  break  up  into  capillaries. 

The  veins  form  a  meshwork  near  the  free  surface  of  the  mucosa.  From  this  first  meshwork 
branches  pass  down  to  the  nuiscidaris  mucosse  and  there  form  a  somewhat  coarser  networic  at  the 
base  of  the  gastric  glands.  From  this  nuicosal  network  the  vessels  penetrate  the  muscularis  muco- 
Sfe  and  accompany  the  arteries. 

The  Ij'mphatics  begin  by  blind,  branched,  IJnger-like  vessels  between  the  gastric  glands. 
These  finger-like  beginnings  unite  and  form  a  meshwork  between  mucosa  and  muscularis  mucosae. 
Another  meshwork  is  formed  on  the  opposite  side  of  the  muscularis  mucosre  and  from  that 
point  a  coarse  network  is  formed  in  the  submucosa  and  between  the  muscular  layers.  Valves  ap- 
pear in  the  lymphatics  as  they  penetrate  the  muscularis  nuicosa;.  The  vessels  penetrate  the  walls 
of  the  stomach  and  pass  to  lymphatic  glands  along  the  greater  or  lesser  curvature  as  shown  in  Plate 
XLIII. 

Fig.  2. — Segment  of  the  Small  Intestine  of  a  Dog  to  Show  the  General  Distributiou  of  the  Lym- 
phatic Vessels.  Mucosa  and  villi,  white;  muscularis  mucosa?,  blue-green;  submucosa,  pink; 
circular  muscular  layer,  orange;  longitudinal  muscular  layer,  yellow;  Ivmphatic  vessels,  blue. 
{Mj  Lymph  follicles  in  the  mucosa  (cf.  Fig.  3);  {M.L.)  mucosal  lymphatic  network;  (S.M.L.) 
submucosal  lymphatic,  network;  (.T-Md-L)  intermuscular  lymphatic  network.  The  efferent 
Ij'uiph  ves.sels  from  the  submucosal  and  intermuscular  networks  are  shown  below  at  the  mesen- 
teric edge  of  the  intestine.  From  this  point  they  pass  to  the  lymphatic  glands  (cf.  Figs.  3373, 
3281-3386). 

Some  of  the  villi  arc  represented  with  the  clulvshaped  central  lacteal  or  lymphatic.  It  will  be 
noticed  also  that  at  the  base  of  the  villi  there  is  a  lymphatic  network,  and  that  in  passing  from  one 
layer  to  another  of  the  intestines  the  vessels  pursue  a  nearly  straight  cour.se  (cf.  Fig.  3).  The  pas- 
sage through  the  muscularis  muco.sa;  is  indicated  by  blue  dots,  thus  giving  it  a  sieve  or  punctate 
appearance. 

Fig.  3. — Section  of  the  Small  Intestine  of  a  Dog  to  Show  the  Arrangement  of  the  Lymphatics  in  the 
Villi  and  in  the  Different  Layers.  L_yniphatics,  blue;  villi,  two  crypts  of  Lieberklihn,  muscu- 
laris mucosiie,  a  l.vniph  follicle  and  the  longitudinal  muscular  layer,  pink;  mucosa  and  circular 
muscular  layer,  white;  submucosa  and  one  lymph  follicle,  gray.  One  of  the  villi  is  shown  in 
an  uncontracted  condition.  The  others  were  strongly  retracted  by  the  use  of  ten-per-cent.  nitric 
acid. 
In  this  figure  is  well  shown  the  club-shaped  central  lacteal  or  lymphatic  with  a  slender,  spiral 

projection  extending  nearly  to  the  end  of  the  villus  (cf.  Fig.  3294  ).     In  the  second  villus  from  the 

left  two  central  lacteals  are  shown. 

From  the  network  at  the  base  of  the  villi  the  vessels  extend  directly  to  the  mucosal  network 

(Fig.  3,  ^f.L.).     From  this  point  on   they  possess  valves.     Surrounding  the  lymph  follicles  is  a 

dense  lymph  network.     The  figure  shows  also  that  the  muscularis  mucosae  is  not  present  over  the 

lymph  follicles 
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any  vessels  on  the  surface  quickly  enter  the  substance 
of  the  organ  and  accomiiauy  tlie  ental  blood  vessels. 
With  the  horse,  o.\,  and  pig,  however,  there  is  a  true 
ectal  network  extending  over  the  entire  surface.  The 
collecting  trunks  |iass  to  the  hilus  of  the  organ  and  ter- 
minate in  the  nvnnerous  glands  there  situated.  The  effer- 
ent trunks  from  these  glands  pass  to  the  co'liac  glands 
and  the  intestinal  lymphatic  trunk,  or  some  may  enter 
the  chylocyst  directly. 

Lictr. — The  lymphatics  of  the  liver  were  very  early 
seen,  and  the  efferent  trunks/TOm  the  hilus  were,  for  a 
long  time,  supposed  to  be  the  continuation  of  the  lac- 
teals  to  the  liver.  It  has  been  found  that  the  lymphatic 
system  of  the  liver  is  quite  as  remarkable  as  the  blood 
supply.  In  general  there  are  both  eetal  and  eiital  lym- 
phatic vessels,  and  tlie  ducts  and  gall  bladder  possess  a 
rich  supply.  The  collecting  trunks  form  three  great 
groups  and  take  three  main  courses,  following  the  portal 


or  extend  to  the  glands  around  the  postcava  as  it  enters 
the  thorax.  On  both  sides  of  the  suspensory  ligament 
the  trunks  collect  in  great  numbers,  and  extend  between 
the  folds  of  the  suspensory  ligament  to  the  diaphragm, 
which  they  penetrate,  and  "enter  two  or  three  glands- 
■who.se  efferents  join  the  sternal  plexus  ( 14  of  Fig.  3375, 
and  13  of  Fig.  3276).  Still  farther  to  the  left,  a  group 
passes  round  to  the  postcava  as  it  enters  the  thorax  on 
the  right,  still  others  iienetrate  the  triangular  ligament 
and  enter  the  glands  around  the  a'.sophagus.  Many  of 
the  apparently  superficial  lymphatics  of  this  lobe  pene- 
trate the  substance  of  the  liver  and  join  the  ental  lym- 
phatics as  with  the  right  lobe.  In  fact,  in  most  animals 
this  is  the  normal  condition,  and  a  true  ectal  set  of  lym- 
phatics is  not  present.  On  the  concave  surface  of  the 
liver,  many  of  the  surface  lymphatics  penetrate  the  liver 
substance  and  join  the  ental  lymphatics,  but  the  greater 
number  join  the  glands  in  the  hilus  and  thus  mingle  with 


Fio.  .KTH.-Lympiitlcs  and  Lymphatic  Glands  on  the  Toncave  Aspect  of  the  I.iver  of  Man,  (Sapp.'V,  .\tlas.>  .1,  .1,  Right  lobe  of  the  liver; 
n,  H,  left  liihc:  ('.  i|ii:i(iralH  lolic  :  A  Spicdian  lobe;  i,',  round  ligament  or  remnant  of  uTuMli.al  vein  ;  F,  ih.ilt'cvst  or  trail  Madder;  G, 
postcava  rcifivinL'  ilic  licpaiic  veins  jnst  as  it  traverses  the  diaphragm:  H,  left  trianRular  litrani.-nt  of  the  liver;  /,  diaplirai.'in  ;  A",  the 
most  pn.ieciinLr  part  of  iin-  couvcf  suifaee  of  the  liver.  1,  1,  Two  trnnks  near  the  cephalic  edtre  of  the  right  lube  e.\tendin(;  to  the  glands 
on  the  p,,sicava  jiist  within  the  thorax;  -',  single  trunk  from  the  nd.ldle  of  the  right  lobe  to  the  lymphatic  glands  In  the  hilus  of  the  liver  by 
the  neck  I  if  the  iiioiecyst ;  3,  3,  trunks  upon  and  at  the  border  of  the  cholecvst  to  the  glands  In  the  hilus;  4,  two  vessels  having  the  same 
origin  and  terminaliou,  but  covered  by  the  chcilecyst ;  their  course  is  indicated  by  the  dotted  lines ;  .">,  n.  trunks  arising  on  the  surface  of 
the  right  Inbe,  but  penetrating  the  substan<-e  of  the  liver  to  accompany  the  ental  vessels:  all  the  vessels  from  the  surface  take  this  course 
in  most  animals:  6.  6,  6,  tnniks  ffiii  tlie  S[iigeliaii  lolje,  and  the  glands  around  the  postcava  receiving  them:  7,  7,  vessels  belonging  to  the 
quadrate  lobe;  8,  8,  principal  trunks  of  the  left  lobe;  9,  9,  vessels  arising  on  the  surface,  hut  soon  entering  the  liver  to  join  the  deep 
lymidiatics  like  5  of  the  right  lobe  :  10,  trunks  from  the  convex  surface  of  the  liver  following  the  round  ligament  and  Anally  entering  the 
glands  at  the  hilus;  11.  11.  12,  several  trunks  from  the  convex  surface  of  the  lefi  Inbe,  winding  over  to  ihe  concave  surface  ami  entering 
glands  in  the  fissure  of  the  ductus  venosus;  13,  13,  lymphatic  glands  in  the  Assure  of  the  ductus  veuosus,  their  efferent  vessels  extend  to 
the  glands  In  the  hilus;  U.  glands  corresponding  tti  the  terminal  end  of  the  oesophagus;  15,  15.  lymphatic  glands  receiving  the  lymphatics 
from  most  of  the  concave  surface  of  the  liver  and  the  ental  lymphatics  following  the  portal  vein. 


vessels  to  the  hilus,  the  hepatic  vessels  to  the  postcava, 
and  the  supensory  ligament  to  the  diaphragm. 

The  ectal  or  superficial  lymphatics  of  the  convex  sur- 
face extend  in  four  directions,  according  to  their  posi- 
tion. Most  of  those  near  the  caudal  or  inferior  border 
penetrate  the  surface  and  join  the  ental  lymphatics.  In 
the  riglit  cephalic  (superior)  part,  the}'  wind  "round  the 
border  and  join  the  glands  at  the  head  of  the  pancreas, 


the  ental  lymphatics  (Fig.  8373).  The  ental  or  deep  lym- 
phatics, according  to  Sappej',  are  divided  into  two  dis- 
tinct, although  anastomosing  sets,  one  set  following  the 
portal  vessels  and  bile-ducts,  the  other  the  hepatic  ves- 
sels. Those  following  the  hepatic  vessels  enter  the 
thorax,  traversing  some  glands  on  tlie  postcava,  and 
mingling  with  the  ectal  lymphatics,  follow  the  pillais  of 
the  diaphragm  to  join  the  thoracic  duct.     The  lymphat- 

639 


lymphallc  Syslem!      REFERENCE  HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


ics  following  tlie  portal  veius  reach  tin.'  hilus  of  the 
liver,  and  traverse  one  or  more  of  the  glands  tliere  situ- 
ated (Fig:  3273).  From  these  glands  in  the  hilus, 
branches  extend  to  the  glands  in  the  lesser  curvature  of 
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Fig.  3274.— Left  Mammary  Gland  of  a  Woman  during  Lactation.  Tlje  slvin  and  adipose  tissue 
bave  been  reuioved  to  bring  the  lymphatics  plaiuly  into  view.  At  three  of  the  corners  of 
the  figure  blood-vessels  are  represented.  (Sappey,  Atlas  and  Anat.)  1,  1,  Network  of 
lymphatics  so  dense  that  they  make  almost  a  coniininnis  layer.  The  entire  gland  is  filled 
throughout  in  this  way;  3,3,  truncules  surrounding  the  lolmlcs,  tin-  tluer  network  being 
omitt.e<l ;  8.  8,  8,  large  trunks  at  the  border  of  the  gland  :  4,  4,  network  of  large  vessels 
ai'nnnd  the  nip]ile;  ttiey  oriLnnjite  in  the  depth  of  the  nianima  ;  ;>,  .'),  great  trunk  arising  at 
the  mesa  I  side  of  ttie  nipiiie.  nnd  extending  across  the  gland  and  iieetoral  I'egion  to  the 
a.\illaiy  ]viii|ih:itic  glands;  ti,  large  trmik  finni  the  lateial  aspect  of  the  nipple  e.xtending 
dii'ecth  loward  the  axilla  :  7.  large  trunk  from  the  caudal  (inferior)  border  of  the  mamma, 
and  uniting  w  ith  tiie  preceding  on  its  way  to  the  axilla  ;  s,  s.  the  two  great  trunks  from  the 
mammary  gland  going  to  teriniuate  in  the  axillary  lymphatic  glands. 


the  stom.ach,  and  to  those  on  the  splenic  vessels;  but 
finally  all  puss  to  the  coeliac  glands,  and  then  some 
brandies  may  enter  the  chylocyst  independently,  but 
most  of  them  join  the  intestinal  trunk. 

Lymphatic  Glands,  Plexuses,  and  Trunks  op  the 
Abdo.minal  and  Pelvic  Cavities. — The  glands  in  the 
abdominal  and  pelvic  cavities  forin  a  continuous  net- 
work fi'om  the  inguinal  glands  to  those  in  the  CBsopha- 
geal  opening;  they  also  extend  out  on  the  great  vessels 
■of  the  viscei'a.  Although  there  are  no  sli!ir|)ly  defined 
limits  and  limited  gi'ouping  of  the  two  hundi-ed  to  four 
hundred  glands  in  thisiiart  of  the  body,  gi'oupsliave  been 
made  as  in  the  neck  for  convenience.  Following  Krause, 
the  following  groups  may  be  i-ecognized,  commencing 
•with  the  iliac  region:  (1)  Iliac;  (2) hypogastric;  (3)  sacral; 
(4)  lumbar;  (.5)  mesenteric,  including  those  of  the  meso- 
colon ;  (6)  cfeliac.  Each  of  these  groups  of  glands  with 
the  connecting  vessels  is  also  called  a  plexus.  As  the 
efferent  vessels  of  all  these  groups  unite  to  form  the 
cliylncyU  and  thoracic  duct  by  tlu'ee  main  trunks,  these  also 
have  received  names:  (1,  2)  The  two  lumbar  trunks  (a 
■tnincus  lymjihiiticiis  luiiihdlix  of  each  side)  fi'om  the  iliac, 
hypogastric,  sacral,  and  lumbar  plexuses,  and  (3)  a  single 
trunk  (tr<iiiciis  /i/mji/ii/tiriix  iiitcatinalis)  from  the  mesente- 
ric and  ca-liac  lymphatic  ])lexuses.  As  was  remarked  in 
■discussing  the  cervical  glands,  different  aiithois  may  as- 
sign a  collecting  trunk  from  an  organ  to  different  gi-oups 
of  glands,  although  the  same  gland  is  meant.    As  the  di- 


640 


vision  into  grou|)S  is  artificial,  and  the  glands  vary  con- 
siderably in  position  and  in  different  individuals,  even  in 
number,  this  confusion  is  probably  inevitable. 

The  iliac  lymphatic  glands  and  Y'Xewxs,  {glaiidula  ilinco'. 
.1.  ilinca',  s.  anteriores ;  plexus  lyin- 
jilMticuit  iiiacus.  s.  ilincus  ea-lermis, 
8.  anterior)  form  a  chain  along  the 
external  and  common  iliac  blood- 
vessels. At  the  crural  ring  this 
plexus  is  continuous  with  the  in- 
guinal plexus.  The  afferent  ves- 
sels are  from  the  inguinal  i)lexus, 
those  accompanying  the  internal 
epigastiic  and  circumflex  iliac 
blood-vessels,  those  fi-om  the  vcsic- 
ulte  seminales  and  the  body  of  the 
uterus  (those  from  the  last  two 
sources  are  often  said  to  extend  to 
the  hypogastric  plexus).  This 
plexus  is  connected  with  the  hypo- 
gastric and  sacral  b}'  severiil  com- 
municating branches,  but  the  main 
efferent  trunks  pass  to  the  lumbar 
plexus. 

Hypogastric  Glands  and  Plexus 
(ghiiuhiliP  lymph(tticm  hypogastrics, 
s.  ili<ii-a>  interna!,  «.  pelmnce ;  plexvs 
/lyjior/dntriciis,  s.  ilincns  intermis,  .«. 
pelmnvn).  These  are  on  the  sides  of 
the  pelvis,  around  the  hypogastric 
and  internal  iliac  blood-vessels. 
The  afferent  lymphatics  are  from 
the  gluteal,  sciatic,  and  obturator 
vessels,  part  of  the  spermiduot,  the 
prostate,  nrocyst,  most  of  the  va- 
gina, the  utei'ine  mucosa,  and  neck 
of  the  uterus.  According  to  most 
authors,  the  ental  lymphatics  of 
the  external  gcnilaliii  in  both  .sexes 
pass  to  these  glands.  Sometimes 
also  part  of  the  inguinal  efferents 
pass  to  this  gruup.  This  plexus  is 
closely  connected  with  the  iliac  and 
sacral,  but  its  principal  efferent 
trunks  pass  to  tlie  liiinliar  plexus. 

Sacral  Glands  and  Plexus  ((//««</- 
tilm  li/mphattcm  morales ;  jilexus 
lymp/ialicus  saeralis).  This  group 
of  glands  is  between  the  folds  of 
the  mesorectum  next  the  sacrum. 
The  afferent  vessels  come  fi-om  a  pait  of  the  pelvic  wall, 
and  the  vertebral  canal,  and  fi'om  tlie  rectuiii.  Like  the 
other  pelvic  plexuses  it  is  connected  with  all  the  others, 
but  its  efferent  trunks  pa.ss  to  the  lumbar  plexus. 

The  Lumbar  Glands  and  P\cxus  (r/landiiUe  lymphatiem 
lumbnles,  s.  Imnhares;  plexus  lyntphatieus  liimhalis).  The 
lumbar  glands  form  three  irregular  rows,  one  mesal  and 
two  lateral,  extemling  along  the  great  blood-vessels  fi'om 
the  bifurcation  of  the  aorta  nearly  to  the  origin  of  the 
superior  mesentciic  artery.  Its  atferent  vessels  arc  the 
effci'ent  trunks  fiom  the  iliac,  hypogastric,  and  ,saei-al 
plexuses,  lymphatics  accompanying  tlie  iliolumbar  and 
part  of  the  lumbar  blood-vessels,  those  from  the  testis, 
spermiduct  in  part,  ovary,  summit  of  uterus.  Fallopian 
tubes,  kidney,  adrenal,  and  most  of  the  colon  descen- 
dens.  It  is  also  connected  by  a  greater  or  less  number  of 
communicating  bi'anches  with  the  co'liac  jilexus.  Its 
efferent  vessels  unite  to  form  two  princijml  trunks,  a 
right  and  left  lumbar  lymphatic  trunk  (iruucus  lyiupha- 
ticus  lumhalis),  which  with  the  intestinal  trunk  foini  the 
chyUcyst,  the  enlarged  beginning  of  the  thoracic  duct. 

Coeliac  Glands  and  'P\e\\\s(glniiiluhplyinph(i1icn>ceeliac(e; 
plexus  lymphnticus  ecelincus).  The  cadiac  jjlexus  is  situ- 
ated along  the  cadiac  vessels,  the  portal  vein  and  the  be- 
ginning of  the  superior  mesenteric  artery  on  the  dorsal 
side  of  the  panci'eas,  duodenum,  and  pylorus.  This 
group  was  formerly  leckiuied  aspait  of  the  lumbar  ple.v- 
us.     The  efferent  lymphtitics  come  from  the  stomach, 
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part  of  the  esophagus  and  duoilemim,  part  of  the  liver, 
the  pancreas,  and  spleen.  The  efferent  vessels  join  the 
intestinal  trunk,  or  sometimes  one  or  more  bi'anches  pass 
directly  to  the  ehylocyst. 

Mesenteric  Glands  and  Plexus  (glandule  mesenterial,  s. 
memraicce  ;  plexus  lympliiiticiis  inesentericus,  s.  mesaraicns). 
The  mesenteric  glands  and  plexus  (one  hundred  to  two 
hundred)  lie  along  the  blood-vessels  between  the  folds  of 
the  mesentery  and  the  mesocolon.  The}-  are  usually  in 
three  irregidar  tiers,  one  tier  being  near  the  intestine,  one 
near  the  middle,  and  one  near  the  root  of  the  mesentery. 
The  afferent  vessels  are  from  the  small  intestine,  except 
part  of  the  duodenum,  and  the  large  intestine  to  the 
sigmoid  flexure.  The  efferent  vessels  receive  the  efferent 
trunks  from  the 
ca?liac  plexus,  and 
then  terminate  in 
the  chylocj'stas  the 
intestinal  trunk 
(tntncus  lympliati- 
cus  i iite.it iiiah's). 

As  will  be  seen  by 
a  glance  at  Figs. 
3281-3386,  the  lym- 
ph a  t  i  c  s  and  the 
glands  in  the  ab- 
dominal cavity  of 
the  dog,  cat,  and 
rabbit  are  essential- 
ly as  in  man,  but 
there  is  a  great  con- 
centration of  the 
glands,  so  that  the 
groups  are  well  de- 
fined. No  sacral 
glands  were  cer- 
tainl}'  found  in  any 
of  them.* 

Lympii.^ticS  of 
THE  Thorax. — The 
thoracic  Ijmpliat- 
ics  are  divisible 
into  three  fairly 
distinct,  although 
communicating, 
groups;  (1)  Those 
of  the  skin  and 
other  surface  struc- 
tures; (2)  the  ental 
lymphatics  of  the 
thoracic  walls,  in- 
cluding the  dia- 
p  h  r  a  g  m ;  (3)  the 
lymphatics  of  the 
thoracic  viscera — 
heart,  lungs,  tra- 
chea, and  oesopha- 
gus. 


*Sappey  describe.^ 
and  flgurpsin  his  Atlas  ^ 
(Plate  XLVIII.,  Fig.  111.) 
the  lumbar  trunks  in 
the  rabbit  and  the 
trunks  frnui  the  ovary 
enteiinir  them  without 
ti-aversiUL^  any  glands. 
He  says  fun  ijcr  n  tneem- 
ing  ilif  iNiiihar  Irtinks, 
in  .les.iiliinv'  Ihe  fig- 
ure; "  (iros  troiics  lym- 
phatiques  ptovenant 
desnieuihres  posterieurs 
et  liu  liassiu  ;  ils  se  ren- 
deul  ilirettement  dans 
T'TiLnne  du  eanal  tho- 
raciiiue  sans  avoir  tra- 
vers.''  dans  leur  trajet 
aucuu  ganglion  [lym- 
phatique]."  Suehacon- 
dition  was  never  ob- 
sen-ed  by  the  writer  In 
any  of  the  white  rab- 
bits dissected. 


Fig.  32T5.— The  Ental  or  Pleural  Aspect  of  ihe  Mcri] Paris  of  tiic  Hilis  and  the  nia- 

phragra,  to  show  the  Sternal  Plexus.  (Sappey,  Atlas.)  .1,.!,  sternum;  IS  to  A', 
the  llrst  nine  ribs;  L,il,the  ventral  part  id  the  Diaphragm,  part  of  the  reiitral 
tendon  being  shown  at  M;  1,  ],  1,  1,  2, -*, -,  the  sternal  ple.\us  of  lymphati.'  glands 
and  the  connecting  ves.sels ;  3  to  10.  lymphatic  network  and  trunks  in  the  iiiten-osial 
spaces.  The  trunks  extend  along  the  caudal  margin  of  the  ribs  to  reach  the  sternal 
glands.  These  trunks  are  directly  coiuinuous  dorsad  with  the  intercostal  filexus 
k-f.  Fig.  3380)  ;  U,  11,  vessels  on  the  pleural  surface  of  the  diaphragm,  Hnally  e.xtend- 
ing  to  the  sternal  glands;  12,  12,  Ki.  sternal  glands  .i|j|.ositc-  the  eighth  and  ninth  riljs 
and  their  efferent  trunks ;  14,  glands  receiving  the  lymphatics  from  the  suspensory 
ligament  of  the  liver. 


The  ectal  lymphatics,  like  those  of  the  abdomen,  are 
quite  sharplj-  divided  into  those  of  the  right  and  those  of 
the  left  side,  although  on  both  the  dorsi-  and  ventri-me- 
son  the  vessels  interdigitate. 

The  beginning  of  many  of  the  subcutaneous  trunks  of 
the  thorax  is  likewise  from  an  oblique  zone  surrounding 
the  liody  at  about  the  level  of  the  umbilicus  (Fig.  3269), 
and  there  is  a  somewhat  similar,  although  less  clearly 
defined,  liiuiting  zone  between  the  neck  and  thorax. 
The  collecting  trunks  extend  in  the  most  direct  manner 
to  the  axillary  lymphatic  glands  (Fig.  3269).  Part  of 
those,  however,  in  the  subclavicular  and  adjoining  pec- 
toral regions  pass  to  the  supraclavicular  glands.  This 
is  supposed  to  explain  the  involvement  of  these  glands  in 
some  eases  of  cancer  of  the  bi'cast.' 

Belonging  to  this  ectal  gioupare  thelym- 
B  phatics  of  the  mamniaiy    gland.     In  the 

mik  the\  ate  but  little  more  developed 
thin  the  sui rounding  integument;  l)ut 
m  the  tcnuU  ,  especially  in  preparation 
Q       lor    ind  during   lactation,     they   are 
^  piesent  in  enormous   numbers,  and 

,j^  th(  u  size  is  akso  greatly  increaseil. 

^    -j,  Th  St  of  the   mammarv  integu- 

ment are  especially  numerous  in 
the  areola,  but  it  is  in  the  gland- 
ulii     substance      itself     that 
they  reach  their  highest  de- 
lopment.     From  the  sub- 
tauce  of  the   gland  they 
reach     the     surface     in 
four  places,  and  extend 
as    four    principal 
trunks     toward     the 
axilla,  but  most  oft- 
en   unite    to    form 
two     large     trunks 
before  entering  the 
axillary    glands. 
Most     authors     as- 
sign   part    of     the 
lymphatics    of    the 
breast  to  the  inter- 
nal    mammary    or 
sternal  plexus,  but 
Sappey  states  that 
the  course  is  as  de- 
sei'ilied  above. 

Besides  the  lym- 
phatics from  the 
mammary  glands, 
man}-  of  those  from 
the  ectal  muscles 
pass  to  the  axillary 
glands.  These 
trunks  pass  along 
the  great  pectoral 
muscles  and  the 
vasa  thoracica  lon- 
ga,  and  usually 
traverse  a  few- 
small  glands  (pec- 
toral glands)  in 
their  course. 

The  lymphatics 
of  the  diaphragm 
were  discovered  b}' 
Rudbeck,  and  fullj- 
(iescribed  by  Nuck. 
They  are  among  the 
most  easily  demon- 
strated of  any  in 
the  bodv,  and  from 
the  thinness  of  the 
diaphragm  and  the 
c  1  e  a  r  n  e  s  s  w  i  t  h 
which  the  h'mphat- 
ics    may    be     fol- 
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lowed,  this  organ  is  a  favorite  object  for  study.  The 
lympliatics  extend  from  the  peritoneal  to  the  pleural 
surface,  hence  it  is  ujion  the  thoracic  face  that  the  great 
tniulis  are  found  (Fig.  8270.  These  are  arranged  into 
three  paired  and  one  azygos  group.  Tlie  lyni]ihatic 
trunlis  of  tlie  diaphragm  practically  surround  the  wliole 
organ  and  the  openings  tlnxnigh  it.  From  tlie  ventral 
group,  occupying  somewhat  more  than  the  ventral  half, 
the  trunks  extend  toward  the  sternum,  traveise  a  gland 


about  opposite  the  seventh  rib,  and  then  e.xtend  tr 
the  sternal  plexus,  those  of  the  right  going  to  the 
right  lymphatic  trunk,  and  those  of  the  left  going 
to  the  thoracic  duct  (Fig.  3276).  The  azygos  group 
ajipears  opjiosite  the  .xiphisternum,  and  is  represented 
by  three  glands  (sujira-xiphoid  of  Sappey,  anterior 
mediastinal  of  authors),  and  their  elfereut  trunks. 
These  are  not  properly  diaphragmatic  lymphatics,  for 
the)'  come  from  I  he  surface  of  the  liver  and  suspensory 


M  — -M  ! 

Fig.  .3276.— Tlip  l.yinphntlc-  Vi'sshIs  and  (iliinrts  on  Uie  Pleural  or  Tlioracio  Aspect  nf  lln'  Unman  Diaplirapm.  (Sappev.  Atlas.)  ^4,  Xtphl- 1 
stfi  iiuni :  /(.  (_',  J).  K.  F.  <1.  If,  K.  r,.  li,  7.  ».  il,  II),  11,  and  12.  ribs ;  L.  L.  muscular  part  of  ilif  diaplnaKui  next  tin-  lilis ;  3/,  ^^,  pillars  ot 
till- (Maplini^'rii ;  A',  the  tlirfif  parts  of  the  i:emral  tenit.m  uf  tlie  diaphrairm  ;  (),  passajre  for  rin- pusicava  ;  7',  u-sophafri'al  oririie  :  y,  hiatusl 
aorticus  between  the  two  pillars  of  the  diaphrasrin.  The  elands  in  the  openintr  are  in  the  aliilonicn  and  ludoriu  lo  ilie  en-Mac  lynii>liati(' ( 
plexus.  1  and  3,  Tin-  network  in  the  riL'hland  left  dorsal  points  of  the  central  tendon  ;  :!,  :!,  network  ariHiml  I  lie  holder  .if  I  he  ventral  or; 
inesal  part  ot  the  central  lendnn  :  4.  4,  t.  u-lands  around  the  imstcaval  openinu'  for  the  rei-eplion  of  part  of  the  Ivinphaties  of  the  (Vnlral  I 
tendon;  .5,  .5.  two  plands  al  llii-  n-sophasreal  opi-nintr,  Ihev  reci'ive  the  nriirhboiiuL'  lymphatics;  I).  7,  trunks  .-oiidni,'  from  the  diasal  part  of  I 
the  central  tendon  alonfj  the  pillars  of  the  diai'hrairm  i<i fnier  the  e-|auds  in  the  aortic  opeTiin:.'  al  ( f,');  s,  ,s.  s,  line  Uniphaiie  network  of  1 
the  muscular  part  of  the  iliaphra<,'m  ;  u.  '.l.  '.i.  '.I.  Ivmphatie  trunks  windiiur  around  Ihe  edee  of  ilie  diapluasjiii  to  enter  the  cu-liac  lymphatic' 
glands;  In  and  11.  tnu. rules  and  tiiiuks  exteuduiK  toward  the  sternal  plexus;  12,  lym|ihatic  tiland  on  the  diapiutisriii  near  its  ventral 
atljichment  opposite  the  seventh  rih;  it  is  douhlc  on  the  left  side;  Hi,  three  Ivniphatic  glands  ventrad  of  the  pericardium,  and  usually 
buried  in  fat.  To  them  extend  the  lymi)liiities  from  the  suspensory  ligament  of  the  liver;  14,  It,  glands  of  the  sternal  plexus  receiving  tbe 
efferent  vessels  from  12  and  13  (cf.  Fig.  3275).  | 
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ligament  (see  Liver).     The  efferent  trunks  join  the  ster- 
nal pU'Xus. 

From  the  dorsal  part  of  the  diaphragm  the  trunks  con- 
verge ti)  the  aortic  <ir  a'sojihageal  opening  (dorsal  group), 
and  Cuter  the  glands  there  situated.  Other  trunks  wind 
round  the  pillars  of  the  diapliragra  and  enter  tlie  abdo- 
men. As  part  of  the  glands  in  the  aortic,  and  also  in  the 
a'sophageal  oiiening,  are  in  the  abdomen,  it  fullows  that 
part  of  the  lymphatics  starting  on  the  peritoneal  or  ab- 
dominal side  of  the  diaphragm  extend  to  the  pleural  or 
thoracic  side,  and  tlu-n  turn  back  througii  these 
trunks  into  the  alidomcu  before  finally  termi- 
nating in  the  thoracic  duct.  X 

The  deep  structures  of  the  tlioracic  walls  are 
draiuetl  by  lymphatics   following    the   inter- 
costal spaces.     As  will  be  seen  l.)y  consulting 
Figs.    3375   and    33^0,    the    collecting 
trunks  form  a  half-circle,  the  vessels 
extending  both  towanl  the  sternal  and 
toward  the  intercostal  ple.xus.    In  their 
course  along  the  intercostal  spaces  they 
usuall3'  traverse  one  in-   more  glands.  ; 

Near  the   spinal   column   is  a  row  of  t 

glands  whose  efferent  trunks  may  e.x-  i^, 

tend  directly  to  the  thoracic  duct,  but         i^ 
usually  two  or  three  of  them  unite  to         f,' 
form   a   common  trunk,   which   opens        !- 
into   the    thoracic   duct.     It   is   a  re-         i. 
niarkable  fact  that  those  from  the  last 
three     inter- 
A    costal  spaces 


tal  plexus,  the  greater  number  finally  reaching  the  tho- 
racic duct. 

CKiii//i/ii!//ii«. — Tlie  lymphatics  of  the  a'sophagus  are  in 
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Fig.  32TT.  -Tr;ic-lie;i  iind  Brom-lii  Opened  on 
tbe  Dursiil  Side  tn  Show  tlie  Abundant 
Lymphalii'  Xftwork  of  the  Mucosa  ;  from 
a  Child  at  Birtli.  (Siippey,  Atlas.)  A, 
epiglottis ;  B,  section  i>t  the  cricoid  carti- 
lage to  expose  the  interior  of  the  larynx  ; 
r,  f\  trachea;  D,  J),  the  membranous 
portinn  of  the  trachea  drawn  to  the  left, 
expo^lnl^  lilt'  interior;  K  and  F.  the  two 
lirohi-lii.    1,  The  lympliatic   network   of 

Ilic  epiglottis  ;  2,  2.  ental  cervical  lyra-  j  •  ^  •  i 

phaiic  inlands  (ct.  Plate  XLIL,  13);  sub-    condition    much 
(,'lnttii-  network    in  the  larynx:    this  is    more  fully  realized 


unite  to 
f  o  r  m 

runks  .-> 
on  each 
side,  which  ex 
tend  through 
the  diaphragm 
into  the  aixlo- 
men  to  join 
the  chylocyst, 
instead  of  en- 
tering the  thoracic  duct  in 
the  thorax  (cf.  Fig.  3380, 
where  vessels  pass  from 
the  abdomen  to  the  tho- 
rax). 

From  the  lirst  few  in- 
tercostal  spaces  the    col- 
lecting trunks  on  the  right 
side  pass  to  the  right  lym- 
phatic  trunk;    and   from 
tlie  sternal  half  of  all  of 
the  spaces  the  collecting 
trunks  join  the  ster- 
nal plexus,  those  on 
the  right  extending 
therefrom     to     the 
right     lymphatic 
trunk,  and  those  on 
the  left  to  the  tho- 
racic   duct.       This 
offers  a  very  strik- 
ing   illustration   of 
the  clo.se  connection 
between   the    right 
ami  left  lymphatic 
trunks    in    man,   a 


"^V     C^' 


very  sp.iriii".^  in  the  adult:  4,  4,  network 
of  ttic  traiiii-al  nuicosa ;  .5,  .5,  ental  cervi- 
cal elands  iiionjj:  the  trachea  into  which 
till-  .diicrtmi;  trunks  enter;  6,  (i,  the 
lyrrij.liadc  ni-twork  in  the  bronchi ;  it  will 
ill-  seen  from  this  (iLMirc  ttiat  the  lym- 
pliatic (ictwiirk  from  the  i  pitrlottis  into  the 
liroiiclii  i.-,  uiiiiilcrriiplfdh  dense;  in  the 
adult  there  aie  compaialiM-ly  few  lym- 
pliatics  in  the  larynx  proper  and  in  the 
trachea;  7,  7,  bronchial  lymphatic  glands. 


in  many  of  the 
lower  animals. 
The  lymphatics  of 
the  spinal  canal  and 
the  muscles  of  Jhe 
back  follow  their 
blood  -  vessels  and 
enter  the  intercos- 


FiG.  327ti.— Ectal  or  Subserous  Lymphatics  of  the  Dorsal  Suifaee  of 
the  Lungs  of  a  child  at  Birth.  tSappey,  Atlas.)  -4,  trachea— the 
line  points  to  the  membranous  poition  ;  B,  C  summit  or  cephalic 
lobes  of  the  two  lungs ;  £»,  the  Assure  dividing  the  left  lung  into 
two  lobes;  £,  F,  G^  flssui-es  dividing  the  right  lung  into  three  lobes. 
1,  Lymphatic  network  on  the  cephalic  lobe ;  2.  2,  network  on  the 
caudal  lobe  ;  netwoi'k  on  the  middle  lobe  of  the  right  lung.  The 
fine  network  surrounding  and  covering  the  pulmonary  lobules  is 
not  shown  in  this  figure. 

two  sets,  as  in  the  rest  of  tin;  alimentaiy  canal,  viz., 
those  of  the  muscularis  ami  those  of  the  mucosa;  they 
penetrate  the  mii.scular  wall  and  enter  the  small  glands 
scattered  along  its  course.  The  lymphatics  ai'e  directly 
continuous  with  tliose  of  the  pharynx  at  one  end  and 
with  those  of  the  stomach  at  the  other.  At  the  gastric 
end  the  collecting  trnnks.  after  reaching  the  surface,  ex- 
tend toward  the  stomach,  and  part  of  them  traverse  the 
(esophageal  opening  and  enter  the  glands  around  thecar- 
dia  of  the  stomach  (Plate  XLIIL).  Those  of  the  mid- 
dle region  enter  the  dorsal  (posterior)  mediastinal  glands, 
xvhile  those  in  tbe  neck  join  the  internal  jugular  plexus. 
Up  to  the  pi'esent  time  tlie  lymphatics  of  the  muscularis 
have  been  actually  demonstnitecl  only  in  the  larger  domes- 
tic animals  (horse  and  ox),  but  tbe  probability  is  very- 
strong,  that  they  exist  in  the  human  a?sophageal  muscu- 
laris. 

Heart. — The  cardiac  lymphatics  are  in  two  groups — a 
subpericardial  and  a  subendocardial  network— but  in 
both  cases  they  are  derived  from  the  muscular  substance, 
and  not  from  the  serosa.  The  ectal  or  subiicricardial 
network  commences  with  the  apex  of  the  heart  and  ex- 
tends over  tbe  whole  surface,  but  the  larger  trunks  oc- 
cupj-  the  dorsal  and  ventral  grooves  or  dejiressions  con- 
taining the  large  cardiac  blood-vessels.  The  ental  or 
sidjendocardial  vessels  unite  into  collecting  trunks  which 
penetrate  the  myocardium  near  the  apex  and  near  the 
auriciilo-ventricular  groove,  and  anastomose  with   the 
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cctal  l3'mphatics,  and  all  together  extend  to  tlie  groove 
between  the  auricles  and  ventricles,  and  form  an  anasto- 
mosing circle  arOund  the  base  of  the  ventricles.  The 
ratherfew  lymphatics  of  the  auricles  iiidstly  extend  tow- 


FIG.  3279.— DliiKram  "f 
Trunk,  ami  tbe  Lyiiiii 
Quain.)  1.  Lett  jiigu 
its  entrance  into  tlie 
jugular  veins :  3,  Inft 
plexus ;  .5,  tlie  ttinT-jirii 
-costal  plexus  to  tlip  : 
shoulfl  IM-  a  siliiil;il'  I 
and  ''.  iniruituil  iiiiii  ili 
■cyst  I'V  i-liylr  riTt'|itai-li 
plexusf;> ;  I'-t,  axillary 
■clavian  and  internal 
-enters  the  vein  at  the 
jugular,  as  does  the 
lymphatic  plexus. 


the  Thiiraci.'    liuct,  tin-    Riclit    Lymphatic 

hatic  I'li-xusi-s  cif  till-  HuTiian  itody.     (.After 

lar  pIi'XUN  ;  2.  ari-li  uf  the  thoracic  duct  near 

aiitrlc  lictwi'cn  the  suliclavian  and  inlenial 

suliciaviau  vein  ;  4,  left  axillary  Ivnipliatic 

■  duct  in  the  thorax:  ti,  trunk  fmni  the  intcr- 

abdnmcn  where  it  joins  tlit- .■ii\  ii.cv.si  ;  there 

rurik  on  the  left  (cf.  Fig.  :j:.'.siii;  T.  laci.-als ;  s 

ac  iilexus(;s  on  the  left  and  right :  10,  chylo- 

I- ;  It,  the  sternal,  bronchial,  and  niediastjnal 

plexus  on  the  riglit ;  13  and  14.  risilit  sul)- 

jugular  veins;    the   right  lyuiiihatir  trunk 

angle  between  the  subclavian  and  inteinul 

thoracic  duct  on  the  left:  1-5,  right  jugular 


ard  the  auriculo  ventricultir  groove  ami  join  the  anas- 
tomosing ring,  but  some  extend  dii'ectly  to  the  main 
trunks  along  the  two  sides  of  the  ptilmonarj'  arterj'. 
From  the  anastomosing  ring  in  the  aiiriculo-ventricular 
groove  two  trunks  arise,  the  one  representing  the  left 
heart  extends  along  the  left  side  of  the  pulmoiiar_v  artery, 
and  between  it  and  the  left  auricle  to  the  left  bronchial 
glands,  and  therefore  finally  to  the  thoracic  tliict.  The 
trunk  representing  the  right  hetrrt  follows  the  right  side 
of  the  pulmonary  artery,  and  passes  between  this  vessel 
and  the  arch  of  the  aorta  to  reach  the  riglit  bronchial 
glands,  ultimatel}'  to  terminate  in  the  right  common  lym- 
phatic trunk. 

lAiitga.- — The  lymphatics  of  the  lungs  are  exceeiiingly 
Bumerous.  They  arise  in  the  lung  substance  between 
the  alveoli,  and  in  the  bronchijtl  mucosa.  Those  near 
the  surface  extend  toward  the  j'eiipl'ery  and  become 
subserous,  and  then  extend  to  the  root  of  the  lung  to  en- 
ter the  bronchial  glands  (Figs.  3377  and  3378).  Tlie  en- 
tal  lymphatics  follow  the  bronchi  and  finally,  after  tra- 
versing a  few  small  glands  on  the  bronchi  (tlie  so-called 
pulmonary  lymphatic  glands),  they  enter  the  bronchial 
glands.  From  these  ghmds  extcn<l  trunks  to  the  left  to 
enter  the  thoracic  duct,  and  to  the  right  to  enter  the 
right  common  lymphatic  trunk. 


TracMa  and  Bronchi. — As  seen  above,  the  epiglottis 
and  entire  laryngeal  opening  possess  an  almost  infinite 
number  of  lymphatics  (Plate  XLII.).  In  the  infant  this 
wealth  of  vessels  continues  throughout  the  entire  Uirynx, 
and  trachea  audits  branches;  but  as  age  advances  the 
lymphatics  of  the  larynx,  commencing  at  the  level  of  the 
vocal  cords,  and  the  trachea  become  less  and  less,  until 
in  the  adult  they  are  comparatively  few;  but  in  the 
smaller  bronchi  tlie  abundant  lymphatic  network  per- 
sists. The  vessels  arise  in  the  mucosa  and  the  intercar- 
filaginous  tissue,  penetrate  the  tracheal  wall,  and  are 
distributed  to  the  glands  so  abundantly  supplied  to  the 
neck  along  the  trachea  and  bronchi  (Fig.  3387). 

TiioK.\cic  Lymphatic  Glands. — The  lymphatic 
glands  of  the  thorax  are  only  second  in  importance  and 
number  to  those  in  the  abdomen.  Within  the  thorax 
they  form  a  continuous  network,  anil  are  closely  con- 
nected with  those  of  the  abdomen  on  the  one  baud,  and 
with  those  of  the  neck  on  the  other.  Those  without  the 
cavity  are  contitiuotis  with  the  axillary  glands. 

The  pectoral  glands  {rilnnduhr  biiiipliutica'  jwetorales.  s. 
tlwracieK  snperficialefi)  arc  situatetl  along  the  caudal  (iir- 
ferior)  border  of  the  great  pectoral  muscle,  and  some 
more  deeply  along  the  vasa  thoracica  longa.  Through 
them  pass  many  of  the  trunks  following  the  long  tho- 
racic blood-vessels,  and  many  of  those  from  the  thoracic 
region  on  their  way  to  the  axillary  13'mphatic  glands. 

Within  the  thorax  there  are  several  named  groups  with 
corresponding  ]ilexiises.  The  sternal  glands  and  plexus 
(  filtiiiihihv  liiiiiphiitii-iv  tfternales,  s.  substernales,  s.  thoracicm 
profit ndtp,  s.  nniiiimiirim,  s.  presternales ;  plexus  lymphati- 
cus  sternalis,  s.  mammarius  internus)  commence  opposite 
the  xiphisternum  and  extend  along  the  thorax  on  each 
side  of  the  sternum  in  company  with  the  sternal  blood- 
vessels (Fig.  337.5).  The  afferent  vessels  of  this  plexus 
come  from  the  deep  abdominal  muscles  in  the  supra- 
umbilittal  region  of  the  abdomen,  the  ventral  two-thirds 
of  the  diaphragm,  part  of  the  convex  .surface of  the  Hver 
through  the  suprahyoid  glands,  the  structures  in  the  in- 
tercostal spaces  in  the  ventral  part  of  the  body.  The 
afferent  vessels  usually  join  the  ventral  (anterior)  media- 
stinal glands,  and  with  their  trunks  pass  to  the  two  great 
common  lymph-trunks.  Sometimes  one  or  more,  or  all, 
of  the  trunks  pass  directly  to  the  great  lymph-trunks 
without  traversing  the  mediastinal  glands. 

The  intercostal  glands  and  ph-xw^  {i/ln iid uUv  lynipJintmB 
I'ntercmtales  :  plexus  lyiiiphtiticns  iiiterrostulis)  are  found 
on  each  side  of  the  thorax,  in  the  intercostal  spaces,  and 
along  the  vertebral  column.  The  afferent  vessels  are 
from  the  intercostal  structures,  the  spinal  canal,  and  the 
deei)  muscles  of  the  back.  The  efferent  trunks  pass 
mostly  to  the  thoracic  duct,  but  part  of  those  on  the 
right  pass  to  the  right  lymphatic  trunk. 

The  dorsal  or  posterior  mediastinal  glands  and  plexus 
( glitmiiilir  li//iiji/iiitirir  iiiididsti iiiih'S  ilorsales,  s.  posteriores  ; 
plexus  lyiiiphiitii'iis  iiieilidKtiinihs  dorsalis,  s.  posterior)  are 
situated  along  the  thoracic  aortti  and  the  oesophagus,  in 
the  dorsal  or  posterior  mediastinal  folds.  The  afferent 
vessels  are  from  the  (esophagus,  the  dorsid  third  of  the 
diaphragm,  and  some  from  the  liver.  The  efferent  ves- 
sels enter  the  thoracic  duct,  directly,  or  join  tlie  bronchial 
glands. 

The  ventral  (anterior)  mediastinal  glands  and  plexus 
(rjhimluhv  lympliatiea'  UKtlinsti luihs  iriitmlrs.  x.  iiiili  n'nres, 
s.  (jl.  I.  ear(liae<e  ;  plexus  lymp/iutieiis  iiiediitnUnnlis  n  iitru- 
lis,  s.  anterior)  are  in  the  ventral  mediastinal  fold,  and 
are  principally  concentrated  around  the  arch  of  the  aorta 
and  the  roots  of  the  great  blood-vessels.  The  glands 
called  supra-xiphoid  by  Sappey  (14  of  Fig.  3375)  are  fre- 
ciuently  assigned  to  this  group.  The  afferent  vessels  are 
from  the  stern-al  plexus,  and  through  this  many  vessels 
from  the  convex  surface  of  the  liver;  the  lymphatics  of 
the  thymus,  and,  according  to  some  authors,  the  Ij'm- 
phatics  of  the  heart.  The  efferent  vessels  either  go  to 
the  bronchial  glands  or  join  the  vessels  from  these,  and 
extend  from  the  right  half  to  the  right  lymiihatic  trunk, 
and  from  the  left  half  to  the  thoracic  duct. 

The  bronchial  glands  and  plexus  (gUiiidula!  lymp7iati(XB 


644 


REFERENCE   HANDP.ooK   OF  THE  MEDICAL   SCIENCES. 


I<yiii|>liatlo  SyNteiii, 
L}  iiiplialii'  Sy»«teiii. 


broncldales  ;  plexus  lympliaticus  bronchalis)  are  situated  in 
the  bifurcation  of  the  trachea,  and  extend  upon  tlie  tra- 
chea (wliere  they  are  called  tracheal  lyniiihalie  jilands) 
to  llie  internal  jugular  plexus,  and  others  extend  out 
along  the  bronchi  into  the  lungs  (pulmonary  lynijihatic 
glands).     In  childhood  and   youtli   they  are  pink,  but 
with  advancing  age  they  become  dark  and  even  black, 
if  the  in<lividual  has  inhaled  a  plentiful  sup- 
ply of  coal  dust  or  other  carbonaceotis  mat- 
ter.    Tliese  elands  are  ver\-  large  and  im- 
jiortant.     The  afferent  vessels   are  from 
tlie  lungs,  and.  according   to  some  au- 
tliors,  the  lieart,  the  bronchi,  the  effer- 
ent  vessels  of  the  dorsal  mediastinal        i^' 
glands,  and    sometimes  the  ventral 
mediastinal  glands  also.     The  effer- 
ent   vessels   extend   from  the  left 
side  to  the    thoracic    duct     and 
from  tlie  right  to  the  H..,ht  h 
]ihatic  trunk.     Frequenth  the 
elferent  ves.sels  of  the  sternal 
ventral,  mediastinal   and 
lironchial   glands    unite    to 
form   a    large    single     oi 
multiple    trunk   (tt-uucus 
li/wji/iatiCKs    bronchome 
iliiistiiiiilis    s.    broncho 
/mili<istinus,    «.    broii- 
rjiijtiii  diastiiiiriig), 
which    extends    to 
the    common    lym- 
]iliatie  trunk  of  the 
light  or  left.     Such 
a     trunk    is     more 
c  o  m  111  o  n    on     the 
right.     On  the  left 
the  efferent   trunks 
are  usually  smaller 
and    less    concen- 
trated. 

CoM.\ION  Lv.M- 
PH.wic  Trunks. — 
In  man  and  the 
mammals  there  are 
but  two  common 
lymphatic  trunks, 
one  on  the  right 
and  one  on  the  left 
side :  and  these 
trunks  terminate  at 
two  jioiuts  in  the 
great  veins  of  the 
neck,  usually  at  the 
junction  of  the  jug 
ular  and  suliclavian 
veins — that  is,  just 
before  the  forma- 
tion of  tlie  brachio- 
cephalic V  e  n  o  u  s 
trunks,  or  in  ani- 
mals like  the  rabbit 
(Fig.  ;-!-.'STi  with  a 
right  and  left  pre- 
cava,  just  before 
the  formation  of 
these.  In  man  and 
the  higher  animals 
these  trunks  are  of 
different  lengtli  and 
size,  and  receive  the 
lymphatics  of  very 
unequal  portions  of 
the  body,  that  on 
the  left  side  being  normally  much  the  more  extensive. 
In  the  lowest  mammals  the  tendencj'  is  ver_v  strong  to 
equalize  these  trunks,  and  also  the  area  drained  by  them ; 
and  in  the  animals  below  mammals,  the  two  are  approxi- 
mately equal. 


Thoracic  Duct  (chyloductus,  ductus  thorncicus,  s.  truii- 
cus,  s.  ciinidix  It/mphdticus  comtiinnis  sinister,  s.  major,  s. 
ductus  chiiUfcriiii.  s.  linubothordrirufi ;  reiia  alba  thoracis 
[Eustachius,  1.5ti4]). — The  common  lymphatic  duct, 
canal,  or  trunk  of  the  left  side  collects  "and  empties  into 
the  venous  system,  the  lymph  of  the  pelvic  limbs,  the 
reproductive  and  urinary  organs,  the  alimentary  canal, 

pancreas,   spleen. 


much  of  that  of  the 
liver,  of  the  left 
half  of  the  body 
cephalad  of  (above) 
the  umbilicus  and 
a  part  of  that  from 
the  right  half  of  the 
thoracic  wall  (Figs. 
3279  to  328T). 

In  man  the  tho- 
racic duct  is  formed 
in  the  abdomen  op- 
posite the  tiist,  sec- 
ond, or  third  lum- 
bar vertebra  by  the 
union  of  the  trunks 
of  the  luinliar  and 
me  sen  t  e  ric  lym- 
pliatic  ])lexuses. 
The  caudal  end  is 
formed  by  the  union 
of  the  right  and  left 
liiiiibar  trunk  {trvn- 
cus  lymph uticus 
hinibalis  dexter  ct 
niuister).  The  large 
trunk  thus  formed 
is  then  incrciised  b}' 
the  addition  of  the 
unpaired  or  az)'- 
gous  trunk  {trun- 
cus  intestinalis) 
from  the  stomach 
and  intestines,  part 
of  the  liver,  the 
spleen  and  jian- 
creas.  and  the  right 
and  left  trunk  from 
the  intercostal  plex- 
uses (Fig.  3279). 
At  the  be'ginning 
of  the  duct  where 
all  these  confluents 
unite  there  is  usu- 
a  1 1  y  a  m  a  r  k  e  d 
dilatation,  the  chy- 
locyst,  chyle  recep- 
tacle, or  cistern  of 
Pecquet  (chylocys- 
tis,  s.  receptaculum 
chyli,  s.  cisterna 
ehyli).  This  is 
sometimes  absent 
in  man  as  the  con- 
fluents form  a  kind 
of  network  instead 
of  one  large  trunk. 
In  this  case  the 
thoracic  duct  is 
formeil  b}'  the  union 
of  the  net  w  o  r  k 
without  there  being 
present  a  special 
enlargement  orchy- 
locyst.  This  condi- 
tion is  said  by  Owen  to  be  normal  in  the  marsupials  ex- 
amined by  him.  but  in  the  dog,  cat,  rabbit,  and  most  of 
the  higher  animals  there  is  usually  a  very  well-marked 
chylocyst.  From  the  chylocyst  the  thoracic  duct  tra- 
verses the  diaphragm  with  the  aorta,    usually   on   the 


Fig.  3280.— Part  of  the  Thoracic  Duct  and  Intercostal  Lymphatics.  (Sappey,  Atlas.) 
-4,  vertebral  column  oppositp  tlie  ttrst  Innibar  vertebra;  B,  V.  A  E.  F,  G,  H,  /, 
fifth  to  the  iwelftli  ril*s  inriusi\  c  ;  A",  t'lial  intermstal  imisrlf-s  binwi-en  the  ribs  ; 
tlie  cnial  or  internal  intfi'-itsiat^  tia\t'  tict'n  ivtmivcil  to  slinw  tlie  iiiitTcostal  lym- 
phatic pte.xus :  1.  tile  ili'iracic  duct  near  the  ctiylocy.'^t ;  it  cxtcmi,-.  aloiitr  tlie  ver- 
tebral column  nearly  tm  tlie  meson  :  ~,  2,  trnnlis  arising:  in  ttie  iniercnsial  spaces; 
3,  3,  :3,  lymphatic  glands  in  the  course  of  the  vessels;  4,  4,  laiL'e  irnnk  c.in\ eying 
the  lymph  from  the  three  or  four  intercostal  spaces  into  the  alxioiiien  and  then 
pouring  it  into  the  chylocyst ;  .'),  5,  simitar  tninti  on  the  left  side ;  6.  6,  and  7, 
trnnlis  ou  the  right  and  left,  from  the  intercostal  spaces  to  the  thoracic  duct. 


«)i5 


Etyiupliatio  Sysleiii. 
Ijyiiiphatie  Syslem. 


INFERENCE   HANDBOOK   OF   THE   iMEDICAL   SCIENCES. 


ss^rf 


right  side,  and  extends  along  tlie 
thorax  mostly  on  the  right  and 
dorsal  side  of  the  aorta  until  op- 
posite the  sixtli  to  the  third  tho- 
I'acic  vertebra  it  gradually  iueliucs 
to  the  left,  passes  dorsail  of  the 
arch  of  the  aorta,  reaches  the  left 
si<le  of  the  a>sopliagus  which  it 
follows  for  a  short  distance,  pass- 
ing on  witli  it  along  the  dorsal 
side  of  the  great  iblood -vessels 
until  opposite  the  seventh  cervical 
vertelira  when  it  forms  an  aveh 
something  like  the 
arch  of   the  aorta,  23 

curving  v  en  trad 
and  to  the  left  be- 
tween the  verte- 
bral blood-vessels 
and  the  jugular 
vein  to  terminate 
at  the  junction  of 
the  left  internal 
jugular  and  the  subclavian  vein. 
T'iie  opening  is  guarded  by  a 
•dcnible  valve,  so  that  reversal  of 
the  direction  of  the  stream  is 
avoided. 

The  thoi-acic  duct  dilfers  in 
length  with  the  length  of  the 
trunk.  The  average  in  an  adult 
is  about  40  cm.,  and  its  diameter 
is  about  3  to  3  mm.,  it  being 
greater  near  its  origin  than  neai- 
its  termination.  It  in  many  cases 
divides  Into  two  or  more  parallel 
and  anastomosing  vessels,  wliieli 
finally  unite  to  enter  the  vein  to- 
gether. The  chylocyst  is  from 
40  to  30  mm.  long  and  6  to  8  mm. 


Fig.  3381.— General  View  of  tlie  Lym- 
pliatic  S.vstem  of  tbe  Cat.  (Ff7).s  D<t- 
mestica.')  (Drawn  tiy  Mrs.  Gasf.>  ", 
.Stomach;  />.  small  intestine:  c.  CLecuni : 
d,  hir^f  intestine;  r.  .-a-liiie  axis:  /', 
superior  mesenteric  artery  ;  (/.  inferior 
flncsenterie  artery  :  }i,  external  epigas- 
tric artery  reflected  from  the  abdominal 
wall  upon  the  thigh ;  i,  sciatic  nerve 
dividing  into  the  peroneus  and  tlbialic  ; 
?i".  saphenous  or  internal  cutaneous  ar- 
itery  :  m.  )i.  femoral  artery ;  o.  cut  edge 
of  the  alKlninitial  wall;  p.  ilio-himbar 
artery :  '/.  riL'ht  kidney :  r.  cut  eilsje  of 
the  liiaphiii^nii :  .v.  thnracic  aorta;  t. 
brachial  artery.  extendiiiL'  into  tlie  anti- 
brachlnui  as  the  radial  artery;  11.  sub- 
clavian vein;  I',  externa!  jntriilurvein;  ii\ 
trachea.  1,  I, yinphaiies  from  the  ventral 
ilpanil  lloorof  the  iiioulh  to  the  two  sub- 
Biaxillarv  hliilthatic  ulaiids.  -As  shown 
In  the  tlj;uie.  these  trunks  cross  to  the 

opposite  side  fruui  which  they  arose ;  2.  trunks  from  the  facial 
region  injected  from  the  bare  spot  on  the  snout  and  dorsal  lip :  8, 
the  two  submaxillary  lymphatic  glands,  one  on  e»ch  side  of  the 
■facial  vein ;  4.  single  ental  (■er\iial  glaml  oit  the  side  of  the  trachea 
and  next  the  caioiid  arierv  :  into  this  enter  mo.st  of  ihe  etTerent 
trunks  from  the  submaxillary  tympliatje  glands;  .">,  trnncus  lijm- 
p}iaticn.s  ju(rulari.s  from  the  eiiial  cervical  glands  to  the  tht)rkcic 
duct  on  the  left,  and  the  right  couiMion  lymphatic  trunk  on  the 
light;  6.  tennination  of  the  thoiacir  dui-t  at  the  junction  of  the 
subclavian  and  external  jugular  veins  ;  T.  lymphatics  from  the 
stomach  to  the  cu-liac  glands:  s.  lymphatics  from  the  liver  to  a 
coeliac  gland  :  tt.  gland  near  the  duodenum  into  wliich  many  of  the 
•duodenal  lymphatics  enter;  Hi.  Ihe  twoenormoiis  mesenteric  glands 
near  the  c*cuui, often  called  Iheglaiids  or  pancreas  of  .\sellius.  ildo 
■which  most  of  the  lym|)hatics  of  the  small  intestine,  ciecum.  and 
part  of  the  colon  empty.  From  thi-se  glands  extends  the  great 
irnurui^  Jiimplnilirus  inti'sliiiaU^  to  the  chylocyst,  receiving  the 
trunks  from  the  duodenum,  liver,  and  stomach  on  its  way:  In  the 
«at.  as  shown  in  the  figure.  Ihe  truncus  intesiinalis  is  very  long  and 
usually  single,  making  it  very  easy  to  insert  a  canmda  fia-  a  starch 
or  plaster  injectimi ;  11,  trunks  and  glands  in  the  c;ecal  region  ;  13, 
lymphatics  from  the  cohm,  there  are  usually  several  small  glands 
near  the  attachment  of  the  meseniery  ;  13,  glands  in  the  mesocolon 
anamd  the  inferior  mesenhM-ic  itlooil-vessels:  14.  hypogastric  lym- 
phatic glands :  IS.  gland  at  the  side  of  the  external  epigastric  blood- 
Tes.sels.  It  receives  Ihe  lymphatics  from  the  alidominal  wall,  part 
of  the  maunnary  gland  aiid  the  external  genitalia,  its  ellerent  ves- 


in  diameter,  and  in  the  arch  near  the 
termination  there  is  sometimes,  if  not 
regularly,  found  a  dilatation  son.ethiug 
like  that  shown  in  the  dog  and  the 
rabbit  (Figs.  3285  and  3287).  The  tlio- 
raclc  duet  receives  contiuent  branches 
throughout  its  entire  course,  antl  near 
the  termination  enter  the  important 
trunks  from  the  arm,  lungs,  and  head 
and  neck  (the  jugular,  subclavian,  and 
broucho-medlastinal  trunks).  The  en- 
trance of  each  of  these  vessels  is  usu- 
ally guarded  liy  a  jiaired  valve. 

Vaneties. — There  arc  sometimes  two 
ducts  —  one     opening 
,  into  the  right,  anil  one 

into  the  left  veins  of 
the  neck.  Sometimes 
a  single  duct  divides, 
sending  one  branch  to 
the  right  and  one  to 
the  left,  as  shown  in 
tbe  tigure  of  the  cat 
and  rabbit  (Figs.  3282 
and  328T).  Karely 
there  is  a  ti'ausposi- 
tlon.  the  left  thoracic 
duet  opening  on  the 
right.  "In  two  in- 
stances the  thoracic 
duct  hits  lieen  seen  to 
terminate  In  the  vena 
azygos."  51  u  1 1 1  p  le 
openings  Into  the  veins 
arc  not  uncommon  (cf. 
Fig.  3283). 

liiflJit  common  lym- 
phiilir  trunk  (.truncus 
h/iiiji/iiitieus  comm u nia 
rle.iter,  s.  miner  ;    vena 


sets  go  partly  to  the  hypo- 
gastric and  partly  to  the 
lumbar  lymphatic  glands; 
the  gland  has  been  reflected 
from  the  abdominal  wall 
with  the  external  epigastric  artery  to  the 
muscles  of  the  thigh,  it  may  I'epresent 
the  ectal  inguinal  group  of  man;  16,  pop- 
liteal gland  in  a  mass  of  fat  in  the  pop- 
liteal sjiace.  It  receives  most  of  the 
Ivmiibatics  of  the  foot  and  cms,  and 
sends  its  elTerent  trunks  between  the 
tuo  great  branches  of  the  sciatic  nerve 
to  follow  the  femoi'al  artery:  17.  trunks 
from  the  dorsum  of  the  foot,  w-inding 
round  the  tlbtilar  side  of  the  crns  with 
the  ext*'rnal  saphenous  vein  across  the 
calf  of  the  leg  to  the  popliteal  gland,  part 
of  the  course  is  indicated  by  broken 
Hues;  l."^.  lymphatic  trunk  from  the  dor- 
sum and  tibial  side  of  the  foot  follow- 
ing the  sa]ilienoiis  or  internal  cutaneoua 
artery,  about  opposite  to  the  middle  of  the  thigh  it  anastomoses 
freely  with  those  following  the  femoral  \esse;s;  I'.i.  lymphatic 
trunks  accompanying  the  femoral  blood-vessels  and  flnally  entering 
the  lumbar  glands,  no  inguinal  glands  being  present  ;  L'o.  lympbatic 
trunk  accompanyinL^  the  ilio-linnbur  blood-vessels  and  enterintr  tlie 
lumbar  Ivmpliatic  glands:  "21.  Imiibai  Ivnipbatic  glands  :  »*",•.  lumbar 
glands  int.i  which  pass  U\f  Ivmpliatic  liiinks  from  the  intermil  geni- 
talia, these  al'e  fn-qllently  lljcrui-il    Willi    the  preceding;   SI.  Illlin-lla 

Jlliuplmliru--^  lnnihallf<.  there  is  one  on  each  side,  hut  freqnenttv  the 
trunks  are  multiple,  and  the  branches  of  the  two  sides  anastomose, 
they  form  principal  constituents  of  the  chylocyst;  34.  cinlocvst 
formed  by  the  junction  of  the  intestinal  and  lumliar  trunks :  -.">. 
thoracic  liuct.  a  small  branch  is  indicated  as  goinir  to  the  right  side 
of  the  body:  :.>«.  Ivmiihatic  glands  in  the  thorax,  near  the  an-h  of 
the  jiorta  and  hidnchi:  37.  pectoral  lyinpliatic  glands  ill  course  of 
the  long  thoracic  blood-vessels  ;  3,s,  lymphatics  from  the  dorsum 
of  the  ntanus  following  the  I'adial  nerve  and  cephalic  vein,  and 
Anally  terminating  in  the  prescapular  gland.  The  course  in  the 
bracliium.  where  not  visible  in  this  view,  is  indicated  by  broken 
lines,  occiusionallv  one  or  more  branches  turn  at  the  elbow  hi  follow 
the  brachial  vessels  into  the  axilla :  in  this  case  they  enter  the  i>ec- 
toral  gland  opjiosite  the  third  rib.  true  axiUarv  glands  apj>earing  to 

be  absent ;  3:1.  termination  of  the  right  c mon  iMiiiiliatic  tiiink  at 

the  junction  of  the  subclavian  and  external  jugulai  vein  ;  III i.  pre- 
scapular LdaiHl  recei\  iiig  the  lymphatics  of  the  ;irm  anil  shoulder, 
and  nsuallv  an  anastomosing  branch  from  the  jugular  trunk,  its 
eSerent  vessels  join  the  jugular  trunk. 
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I.f  mpliatic  System, 
lifmphatic  System. 


Fir.  3282.— Ven- 
tral View  ot  the 
Cbvlocyst  and  the 
(.iri'iit    Lymphatic 
Trunks  and  their 
Termination  in 
the    Cat    iFelis 
Do  m  est  ica) . 
About    natural 
size.    (Drawn  by 
Mrs.  Gage.)     a. 
Tra<-hea  :  (i,  h.  ex- 
ternal   jugular 
veins;  c.  c.  inter- 
nal  jug  u  1  a  r 
veins :     tL  rf, 
subclavian 
veins:  c,  pre- 
cava,  opposite 


to  the  left;  111. 
small  gland  about 
opposite  the  head 
of  the  Orst  ril), 
there  is  one  also 
on  the  left  but  it 
has  been  omitted ; 
11,  11,  pectoral 
glands  and  lym- 
phatic vessels, 
they  follow  the 
axillary  blood-ves- 
sels after  reaching 
the  axilla  and  ter- 
minate directly  in 
the  arch  of  the 
thoracic   duct  on 


the  entrance  of  the  common 
trunk  of  the  sternal  veins :  /,  /, 
subclavian  arteiles;  (;,  brachio- 
cephalic artery  opposite  its  di- 
vision into  the  riglit  subclavian, 
the  right  ami  left  ■arotids  ;  ll.ll. 
arch  of  the  aorta  and  abdominal 
aorta ;  /,  i,  cut  edges  of  the  tlio- 
racic  walls  and  the  ends  i.f  the 
ribs;  /(,  /(,  pillars  of  the  dia- 
phragm; )».  celiac  axis:  n,  su- 
peiitir  mesenteric  artery: 

0,  o,   the  renal  arteries. 

1,  Ental  cervical  gland ; 

2,  (ritiifu.-i  ltimp)ioticii!< 
jugulariit;     3,  3,  trunk 
and  gland  along  the  ex- 
ternal jugular  vein,  the 
trunk  is  one  of  the  effer- 
ent vessels  from  the  lat- 
eral of  the  two  submax- 
lllarv  lymphatic   glands  y 
(cf.   Fig.  32X11  ;  4.  anas-  ,  "-\ 
tomosing   branches    be-  ^"t. 
tween  the  jugular  trunk 
and  the  efterents    from 
the   prescapular   gland; 
,1.  5,  the  right  and  left 
prescapular  gland ;  li.  ter- 
mination of  the  thoracic 
duct  in  the  veins  at  the 
angle  of  the  subclavian 
and  external  jugular,  a 
short  .segment  has  been 
removed  from  the  exter- 
nal jugular  to  show  more  clearly 
the  arch  of  the  terminal  part  of 
the  thoiaijc  diict ;   T,  the  right 
common  Ivinjihatic  trunk  at  its 
tenniuation  ;  .'-^,  lymphatic  gland 
on  the  trachea,  its  elTerent  \  es- 
sels  extenil  both  to  theriuht  :iiid 
to  the  left ;  !'.  large  gland  iii  the 
ventral  mediastinum  aroiuid  tlie 
sternal  vessels.  it>  elTerent  \  e>- 
sels  extend  bulb  to  the  right  and 


the  left,  but  Join  other 
trunks  on  the  right  be- 
fore entering  the  com- 
mon trunk :   12, 12, 12. 
Ivniphatie  glands  and 
trunk  near  the  arch  ot 
the  aorta,  the  efferent 
vessels  form  prominent 
constituents      of     the 
right  lymphatic  trunk  : 
13,  branch  of  the  tho- 
racic duct  turning  to 
the  right    and    Anally 
terminating      in     the 
right  Ivniphatie 
trunk ;    U,    14, 
thoracic  duct. 
As  indicated  by 
the   cons  fric- 
tions   the 
valves     are 
CO  n  sid  er- 
ably  farther 
apart  in  the 
cephalic      half ; 
1.5,  l.i,  chylocyst 
on  the  right  side 
of  the  aorta  and 
extending  for  a 
considerable 
distance    into 
the  thorax :  16, 
IruncVA    intcs- 
/iiinliXthe  com- 
mon trunk  from 
t  h  e      stomach, 
liver,  and  intes- 
tines   icf.    Fig. 
:i2sl).       Before 
terminating    in 
the  chylocyst  it 
divides  into  sev- 
eral    brancties, 
one    of    whicli 
winds  round  the 
left  side  of  the 


■.A    \'. 


aorta,  one 
sends  a 
branch  to  a 
small  gland 
near  the  ori- 
irin  of  tbe 
superior 
mesenteric 
artery  and 
from  this 
gland  the 
efferent 
trunk  passes 
laterad  of 
the  pillar  of 
the  dia- 
phragm, 
enters  tin- 
thorax  with 
the  splanch- 
nic nerves 
and  termi-  « 
nates  in  the 
t hora  c  i  c 
duct  just  he- 
y  o  n  d  the 
c  h  y  1  ocyst ; 
still  another 
branch  an- 
asto  ni  o  s  e  s 
with  the 
lumbar 
trunks;  the 
lymphatics 
form  a  per- 
fect maze  in 
this  rt-gion, 
so  that  it  is 
no  wonder 
Eustach  i  u  s 
wiis  bewil- 
dered in  his 
first  investi- 
g  a  t  i  0  n  of 
them:  IT. 
lymphatic 
vessels  from 
the  a  1)  d  o  - 
men  to  en- 
ter the  th(_>- 
racicductin 
the  thorax; 
this  seems 
like  an  ex- 
act reversal 
of  the  con- 
d  i  t  i  0  n  In 
man  where 
some  of  the 
Ivmphatics 
o"f  the  tho- 
rax (inter- 
costal plex- 
us) enter 
the  abdo-  -.^^ 
men  t  o  ^ 
assist  in 
forming 
t  h  e  chylo- 
cvst  (cf .  Fig. 

left  and  19, 
right  anas- 
tomosi  ng 
trunks  fnnu 
the  lumbar 
glands. 


FiG.  3383. 


Fig.  ;i^S}.— 
Dorsal  View 
of  Ihe  Chylo- 
cyst and  the 
(ireai  Lym- 
phatic Trunks 
in  their  Rela- 
tion to  the 
Blood  -  vessels 
of  the  Cat  (Fe- 

Us      DOW€)<- 

s  tica).     Slight- 

c  ly  more   than 

natural  size. 
The  blanks 
and  d(»t  ted 
lines  indicate 
6  the    omission 

of   a    pa  It    of 
tbe    length, 
i  D  r  a  w  n    by 
Mrs.    Gage.)     a.   a.    Ex- 
ternal jugular  veins:  5.  ft. 
interaal    jugular    veins; 

c.  c,    subclavian    veins; 

d,  precava;  e,  the  right 
and  left  subclavian  art- 
eries; /.left  thyroid  axis; 
(/.  between  the  two  caro- 
tid arteries;  h,  brachio- 
cephalic artery;  /.  i,  j. 
aorta ;  h\  k.  upper  one  an 
Intercoslal.  lower  a  lum- 
bar artery;  m,  coeliac 
axis;  n,  superior  mesen- 
teric artery ;  o,  o.  renal 
arteries.  1.  Left  jugular 
lymphatic  trunk,  bifur- 
cating and  joining  the 
thoracic  duct ;  2,  right 
Jugular  trunk,  bifur- 
cating and  one  branch 
joining  the  riffht  cimi- 
mon  lymphatic  trunk, 
the  other  terminating  in- 
dependently in  the  mesal 
aspect  of  the  external 
jugular:  3,3.  trunks  from 
the  right  and  left  pre- 
scapular glands ;  4.  4,  the 
two  openings  of  the  tho- 
racic duct,  the  lateral  one 
being  at  the  junction  of 
the  subclavian  and  ex- 
ternal jugular,  the  mesal 
one  into  tlie  external 
jugular    about    opposite; 

5,  5.  the  two  openings  of 
the  right  1  y  m  p  h  a  t  i  c 
tninks— they  are  similar 
in  position  to  the  open- 
ings of  the  thoracic  duct; 

6,  t),  pectoral  lymphatics ; 

7,  7,  thoracic  Ivmphatics 
(cf.  11  and  12  of  Fig. 
3282);  S.  branch  of  the 
thoracic  duct  on  the 
ventral  side  of  the  great 
subclavian  vessels,  some- 
times the  entire  duct  Is 
on  the  ventral  side;  9, 
branch  of  the  thoracic 
du«t  on  the   dorsal  side 

of  the  subclavian 
blood- vessels— this  is 
ihe  position  of  the 
,2  entire  duct  in  about 
three-fourths  of  the 
n  umerous  specimens 
examined;  10.  10, 
greatlv  divided  tho- 
rai'ir  duct.  The  tho- 
raric  duct  is  never 
simple  in  the  cat 
throughout  its  whole 
course,  but  this  one 
is  more  than  com- 
inonlv  divided;  11. 
11.  11.  chylocyst.  On 
the  right  is  drawn 
a  section  at  this  point 
to  show  that  the 
chylocvst  nearly  em- 
braces the  aorta;  12, 
intestiniil  lymphatic 
trunk  sending  a  large 
branch  on  both  sides  <)f 
the  aorta  to  enter  the 
chvlocvst;  13,  left  lumbar 
trunk  greatlv  divided ;  14, 
right  lumbar  lymphatic 
trunk  anastomosing  with 
the  left  and  with  a 
branch  from  the  intes- 
tinal  trunk. 

647 


lij'nipUatio  System, 
Liytupliatie  Sysleui. 


REFERENCE   HANDBOOK   OF  THE  MEDICAL  SCIENCES. 


lymphatica  dextra). — The  right  common  lymphatic  Iruuli 
is  only  about  14  mm.  long,  but  is  nearly  as  great  in  di- 
ameter as  the  tlioracic  duet.  It  is  formed  by  the  con- 
fluence of  the  lympliatics  from  tlie  right  side  of  the  head 
(tninciis  li/iiiji/iiiticiiK  Jiir/ii/iirin  dcrter),  (h(jse  from  the 
right  arm,  sliouldur,  and  breast  {trunrus  li/inp/niticus 
subiiiiri )!■■<}.  the  efferent  trunks  from  the  liuht  lialf  of 
the  sternal,  and  ventral  mediastinal  and  bronchial  plex- 
uses (t/'tiiicas  bmnchomediastinalis  dexter).  As  stated 
above,  a  part  of  the  lymphatics  of  the  right  costal  re- 
gion open  into  the  left  thoracic  duct  (Fig.  3280).  As 
on  tlie  left  side  there  is  a  tendency  for  the  trimk  to  ter- 
minate by  a  multiple  instead  of  a  single  opening.  Not 
infrequent!}',  there  is  no  true  eonunon  trunk  formed,  but 
the  great  trunks  from  the  different  regions  open  sep- 
arately. 

The  great  lymphatic  trunks  in  the  higher  mammals  con- 
form quite  closelj'  to  those  of  man.  but  the  termination 
varies  somewhat.  AVhen  the  internal  jugular  is  small  it 
is  generall}'  near  the  jvmction  of  tlie  subclavian  and  ex- 
ternal jugular  (Figs.  3382,  3285,  and  3287),  in  the  horse 
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Fig.  3284.— General  View  of  the  Lymphatic  System  of  the  Dog  (Scotch 
Terrier).  (Drawn  by  Mrs.  Gage.)  a.  Stomach;  b,  h.  small  intes- 
tine; c,  cascum ;  d,  large  intestine ;  e,  coeliacaxis;  /,  suiu-rinr  incs- 
enteric  artery;  (?,  inferior  mesenteric  artery;  /i,  epigasti ic  arifiv 
displaced  from  the  abdominal  wall  to  the  muscles  of  tbt*  thiirh  ; 

1.  sciatii' nerve  and  other  i"i|iliit^;il  structures  brought  into  view  by 
reuioviutr  a  segment  of  the  thi'jb  muscles;  /.",  saphenous  or  internal 
culaueoiis  artery  ;  »i,  n,  the  femoral  artery :  o.  cut  edge  of  the  ab- 
domiiuil  wall ;  p,  ilio-lumbar  artery  ;  q,  right  kidney ;  r.  cut  edge 
of  tlie  diapliragui ;  .*,  aorta:  (,  brachial  artery  and  its  continuation 
as  the  radial  artery  in  the  anti-brachium ;  ».  subclavian  vein  ;  v, 
external  juLnilar  vein;  »■.  trachea.  1,  Lymphatic  trunks  from  the 
ventral  li]'  t"  the  inrsal  of  the  two  submaxillary  lymphatic  glands; 

2.  Iviiipliatic  trunks  from  the  face  and  nese.  ami  dnrsal  hp,  iniet'ted 
fruiu  the  snout ;  o,  the  two  submaxillary  iyini'liaiir  irlands  with  the 
facial  vein  between  them— the  mesal  i:iauds  "f  llie  iwo  sides  are 
eonuecied  by  sevenil  transverse  vessels ;  4.  i-iual  cci\iciil  gland; 
5,  jugidar  h'inphatic  Irunk  llually  J.iiiniiL^  the  tlmnirir  duct  ou  the 
left,  the  riglii  lyiiiphatie  trunk  mi  the  iiL'-|it ;  tl,  IiTirdnatiitn  of  the 
thoracic  dii'l  at  the  jnnciii.n  i.f  the  subclavian  and  external  jugular 
veins:  7,  cu'liar  glands  re<-eiving  ttie  lympliatics  ef  the  sltunai-h, 
and  sending  elTi-n-nt  trunks  to  the  iutfstinal  trunk  ;  s,  lymi'liatic  nr 
lacteal  trunks  funn  lln*  >iMall  intestine;  il.  two  large  mesenteric 
glands  (so-called  triands  of  Asellius  or  pancreas  Asellii;  from  these 
originates  the  intt>(inal  lyin[>liatie  trunk,  which  is  quite  short  in 
the  dog  and  nun-h  more  dilllcult  tu  inject  than  in  the  cat;  ID,  gland 
receiving  trunks  from  the  duodenum,  ileum,  and  large  intestine 
near  the  cavum  ;  11,  glands  receiving  the  lymphatics  from  the 
caecum,  and  part  of  the  large  intestine;  1~.  glands  ni  the  meso- 
colon alonu  the  inferior  mesenteric  artery:  they  receive  ve>sels 
from  the  larvre  uuestlue,  and  the  efferent  vessels  go  lo  the  diylocyst 
and  to  the  lumbar  glands;  13,  gland  on  the  abdomen  bcMde  the 
external  epiLMsiiir  artery;  14.  popliteal  gland;  V).  lyiiipliati's  fn-m 
the  foot.  foliowinL'^  the  external  or  short  saphenous  vein  around  tlie 
calf  of  the  lei:  uilo  the  popliteal  gland  ;  the  parts  of  the  \esseis  that 
would  be  hidden  iu  this  view  are  indicated  by  broken  lines;  pi,  lym- 
phatic trunk  following'  the  saphenous  artery.  The  saphenous  trunk 
freely  anastomoses  wUh  the  trunk  following  the  feuiom  I  artery, 
and  with  U  passes  to  the  lumbar  glands;  18,  lumbar  lymphatic 
glands  :  19.  lymphatic  trunk,  accompanying  the  ilio-lumbar  artery, 
and  terminating  in  the  lumbar  glands;  2U,  lumbar  lymphatic 
trunks;  ~l.  <-hy|oevst ;  :,*'™*.  thoracic  duct,  double  for  a  considerable 
distance;  ;.*;>,  pectoral  iyuiphatic  gland  and  vessels;  :.'4.  lymphatic 
trunks  fulk)wiug  the  cephalic  vein,  and  terminating  in  the  pre- 
scapular  gland.  The  course  along  the  lirachium  is  indicated  by 
broken  lines,  as  the  vessels  would  riot  appear  in  this  view  ;  25,  ter- 
mination of  the  right  lymphatic  trunk ;  2(5.  prescapular  lymphatic 
gland  of  the  right  side. 

Fig.  328.5.— Ventral  View  of  the  Chvlocyst  and  the  Great  Lymphatic 
Trunks  in  their  Relation  to  the  Principal  Blood-vessels  of  the  Doy 
(Scotch  Terrier).  The  blanks  with  doUed  lines  lu  the  cervical  le- 
gion, ami  the  blank  in  the  thorax,  indicate  that  part  of  the  length 
has  been  omitted.  About  natural  size.  (Drawn  by  Mrs.  (iage.i 
a,  Larvnx  ;  b.  trachea;  c,  c,  the  right  and  left  external  iugular 
veins,  with  segments  removed;  d.  d,  the  two  internal  Iugular 
veins;  c,  e,  subclavian  veins;  /,  precava ;  g,  y,  right  and  left  sub- 
clavian arteries;  /i.  brachio-cephalic  artery,  near  its  division  into 
the  subclavian  and  the  two  carotids;  /.",  /i,  aorta;  m,  in.  pillars  of 
the  diaiihraLnn  ;  n,  [7i,  coeliac  axis;  o,  superior  UK-seiUeric  artery; 
]i,  [1.  renal  arteries.  1,  1,  Right  and  left  lateral  submaxillary  lym- 
phatic yrlauds.  receiving  trunks  from  the  face,  nose,  and  dorsal  lip; 
2,  2,  mesal  submaxillary  lymphatic  glands,  receding  trtuiks  from 
the  ventral  lip  ;  these  two  triands  are  connected  by  numeioiis  anas- 
tomosing and  crossing  trunks:  3,  3,  ental  cervical  glands,  receivini: 
the  eflfereuts  from  I  and  2 ;  4.  5,  4.  6,  jugular  trunks  from  the  ental 
cervical  glands  lo  the  thoracic  duct  and  right  common  lymphaiii- 
trunk;  n.  li,  trunks  from  the  prescapular  glands,  only  the  right 
gland  hejUL'  siiown  ;  7.  termination  of  the  thoracic  duct  on  the 
mesal  surface  of  the  external  jugular,  near  its  junction  with  the 
internal  iuLriilar  vein.  The  arch  in  the  duct  is  on  the  dorsal  side  of 
the  great  subclavian  vessels,  and  it  arches  toward  the  nn-son  instead 
of  laterad  as  with  the  cat.  and  before  terminating  eiilarL'"es  cnn- 
siderablv.  Into  the  enlargement  terminate  the  jugular  trunks  and 
the  one"  from  the  prescapular  gland;  the  enlargement  narrows 
markeiUv  iiefnreeuterinL^  the  vein;  8,  enlargement  and  lerminaiion 
of  the  right  lympliatic  trunk  ;  9,  9.  pectoral  glands  and  trunks;  the 
one  on  the  left  terminates  indepemlentlv  in  the  lateral  aspect  of  the 
external  jugular,  near  Us  iundion  with  the  sultclaviaii ;  lu,  HI,  tho- 
racic duct;  it  is  consiilerably  divideil  just  wilhiii  the  thorax,  and 
then  again  just  hefon-  enlarging  near  its  termuiatiun  ;  11,  11,  chylo- 
cyst  on  the  vi'iitial  and  ri<rht  side  of  the  aoria.  and  extending  for  a 
short  distance  mto  the  thorax  ;  12.  12,  inteslinat  lymphatic  trunks ; 
one  branch  winds  round  the  left  side  of  the  aorta,  and  terminates 
Anally  on  the  liijtit  side  of  the  chylocyst ;  13,  left  lumbar  lymphatic 
trunk;  14,  right  liMid)ar  lymphatic  trunk. 

Fig.  3286.— General  View  of  the  Lymphatic  System  of  a  White  Rabbit. 
(Drawn  by  Mi's.  Gage.)  a.  Stomach;  h,  /j,  small  intestine;  r.  c. 
Ciecum ;  (/.  the  so-called  vermiform  appendix;  c,  lar*se  intestine; 
/,  coeliac  axis;  y,  superior  mesenteric,  and  /i,  inferior  mesentenc 
artery;  i.  external  epigastric  artery  displaced  from  the  alidoiuinal 
wall  b)  the  muscles  of  ilie  thiirh  ;  /..  sciatic  nerveand  other  popliteal 
structures  exposed  liy  removal  of  a  setrment  of  the  thigh  muscles; 
7»,  saphenous  or  internal  cutaneous  artery;  ».  o,  femoral  artery; 
p.  cut  edge  of  the  abdominal  wall ;  q,  ilio-lumbar  artery ;  r,  right 
kidney ;  the  left  has  been  omitted,  although  the  beginning  of  the 
renal  artery  is  shown;  s.  cut  edge  of  the  diaphragm;  f,  aorta;  u. 
brachial  and  ulnar  artery  ;  r,  subclavian  vein  ;  n\  external  jugular 
vein ;  .r.  tracliea.  1.  Trunks  from  the  ventral  lip  and  sides  of  the 
mouth;  2.  trunks  from  the  snout:  3,  the  two  submaxillary  lym- 
phatic gljiiids  on  either  side  of  the  facial  vessels;  4,  lymphatic 
glands  near  tlie  base  <if  the  ear;  5,  ental  cervical  lymphatic  gland  ; 
tj,  left  jugular  lymphatic  trunk  on  its  way  lo  join  the  thoracic  duct ; 


7.  thoracic  duct  near  its  termination  in  the  vein  ;  8,  coeliac  glands, 
receiving  the  lymphatics  of  the  stomach ;  9.  9,  lacteals  from  the 
small  intestine  to  lo.  the  Laeat  mesenteric  gland  (gland  or  pancreas 
of  Aselliusi;  it  L-^ives  rise  to  two  intestinal  trunks,  which  are  short, 
small,  ami  dilllcult  to  inject  with  a  coarse  mass;  11,  large  mesen- 
teric gland  receiving  the  vessels  from  the  mass  of  lymphoitl  follicles 
at  the  termination  of  the  ileum:  12.  lymphoid  Xii^w.  shcihIhs  ro- 
tuiiOus,  at  tne  terminaiion  of  the  ileum;  Kt,  gland  receivlnL-- the 
lym|ilialic  trnnks  from  the  vermiform  appendix;  U.  irlands  in  the 
mesocolon  along  the  inferior  mesenteric  \essels;  the'eiTi-reiit  ves- 
sels pass  to  the  >umbar  trunks ;  1-'),  hypoLrastrii-  or  sacral  lymphatic 
gland ;  16,  gland  on  the  abdomen  by  the  external  epitrasinc  vessels 
—it  has  been  displaced  with  the  artery  t<i  the  tliigh  muscles;  17, 
popliteal  glands  receiving  vessels  from  lioth  sides  of  the  criis,  send- 
iUL-^  efferent  branches  between  the  peroneal  and  tibial  iier\i*s  to 
follow  the  femoral  artery,  and  another  to  accomjmny  tli-- ischiadic 
arieiv;  is.  ivmpliatic  trunks  from  the  doi-snm  of  the  fiioi,  winding 
round  the  tibial  or  outer  side  of  the  t-alf  to  join  the  pophteal  gland; 
111.  lymphatic  foil. -wing  the  saphenous  arterv  ;  it  usually  divides 
near  tlie  knee,  sending  one  branch  (o  the  po|p|iteal  Ldaud  ;  2ii,  |ym- 
piiatlc  trunk  exteiidine'  along  with  the  fem.iral  artery  ;  it  is  formed 
b\'  the  intimate  anastoumsis  of  those  accompanyiiiL'"  Ihe  saphenous 
and  deepf.-moral  arteries;  21.  lundiar  lymphalic  t^lands;  22,  subcu- 
taneous lymphatic  gland  near  the  iliodumbar  blood-\  essels,  just  at 
the  lateral  margin  of  the  sartoriiis  muscle;  the  elTerent  lymphatics 
follow  the  ilio-lumijar  vessels  and  enter  the  lumbar  iJlands;  23, 
lumbar  lymphatic  trunks  :  the  riL^ht  one  is  nmcli  more  divided  than 
the  left  ;  24,  chylocyst:  2-5.  thtiracic  duct  :  this  is  almost  invariably 
more  or  less  divided  and  sends  out  a  considerable  branch  to  the 
right  lymphatic  trunk;  26,  pectoral  lymphatic  glands;  27,  anasto- 
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raosing  trunks  followinp  tbe  radial  and  brachial  artery  to  the  axillary 
glands :  38,  trunk  following  the  radial  nerve,  winding  round  the 
brachium  to  terminate  in  the  axillary  glands  also :  the  broken  line 
indicates  that  the  trunk  would  be  out  of  sight  in  this  view :  2t», 
axillary  lymphatic  glands :  these  are  not  very  closely  connected 
with  the  axillary  vessels ;  30,  termination  of  the  right  lymphatic 
trunk. 


the  aorta :  i",  i,  cut  thoracic  wall  and  ends  of  Ave  of  the  ribs ;  fc,  ft 
aorta;  m,  7?i,  pillars  of  the  iliaphnigm  :  /i.  ni'Iiuc  axis;  o,  superior 
mesenteric  artery  ;  p,  left  iviuii  art.rv.  ilie  ritrlit  nnt  being  .shown 
1.  1.  Two  ental  cervical  u'liimls:  'J. :;.  cllVrcni  trunks  of  tlie  ental 
cervical  glands;  :!.  .3,  eital  Ivijjiilintic  tiunks  from  the  trlanils  near 
the- car;  llicv  fullow  the  extrnial  jiitrular  \rm  fc:r  a  c-cnslderalile 
distance,  ilii'ii  p(*iicir;ae  the  lis^tie.-.  to  jniri  the  jugular  trunk  ;  4.  the 
lerminatiou  of  the  thoracic  duel  ;  this  is  \-erv  com]. lex.  fofiuing  a 
ring  around  the  jugulai-,  and  beeoniint:  aiiiinillifoiiii.  it  terminates 
by  a  narrowed  neck  at  the  .luncticni  of  tlie  external  and  internal 
jugular  \eins;  tlie  numerous  trunks  npeniiiL'  itili.  tliee.\panile(i  end 

of  the  therarje  (liic-t.  liave  their  iiilis  iruaideil  l.v  a  palled  valve; 

•").  teiiuiiiatioii  of  the  litrlit  lymiilialie  trunk  ;  it  is  e.\|iaiHled  like  the 
thoracic  duct  and  receives  many  trunks.  The  e.xternal  iiieular 
vein  is  encircled  as  on  the  left.  A  segment  of  the  vein  li;is  been 
removed,  better  to  show  the  parts.  The  right  trunk  o|«-ns  Into  the 
vein  at  the  junction  of  the  right  subclavian  and  external  jmriilur.  as 
is  the  usual  iiietliiid  on  both  sides  in  the  dog  and  cat;  H.  li.  right 
and  left  trunks  from  the  axillary  glands;  7,  tracheal  glanil  with 
trunk  going  to  the  right:  there  is  probably  one  going  to  the  left 
also,  as  with  the  cat ;  8,  .\  glainK  in  the  thorax  semling  their  effer- 
ent trunks  to  the  corresp.MjdiiiLr  coiiii i   trunks;    9.  9,  pectoral 

glands,  and  trunks  on  the  two  sides;  their  elTereiit  trunks  unite 
with  these  fniiii  the  axillarv  ulanils  i.i  fmiii  the  .subclavian  lym- 
phalie  trunk  :  10.  iyioplialic  glaml  mi  the  right,  near  the  second  rib, 
thiough  which  (lasses  the  branch  from  the  llioraiic  iluct  to  the  right 
lymphatic  trunk  ;  11.  braneli  of  the  thoracic  duet  going  to  the  right 
side;  this  right  brau.h  is  a  very  frequent,  if  not  a  constant,  feature 
in  the  rabbit;  12,  12.  thoracic  duct;  it  is  fre,|iieiitlv  iiiui-h  more 
divided  than  is  shown  in  this  llgure.  The  lilaiik  sjiace  near  the 
middle  indicates  that  a  part  of  the  length  was  omitied  ;  13,  chylo- 
cyst ;  this  is  as  in  the  dog  and  cat,  inclined  to  tlie  right  side  of  the 
aorta,  but  it  does  not  extend  so  far  into  the  thorax;  14,  intestinal 
lyiii|iliatie  trunk  :  tins  is  small,  usually  mnhiple,  short,  and  difllcult 
to  inject  with  a  coarse  mass;  15,  16,  the  right  and  left  lumbar 
trunks;  they  form  a  long-nieshed  network,  and  in  this  specimen 
terminate  in  the  chvlocyst  by  three  trunks. 


FIG.  3287.— Ventral  View  of  the  Chylocyst  and  the  Principal  Lym- 
phatic Trunks  in  their  Relation  to  the  (ircat  lilood-vessels  in  the 
White  Rabbit.  (Drawn  by  Mrs.  (Jage.)  o.  Trachea  ;  /.. /i,  external 
jugular  veins  connected  by  a  transverse  vessel ;  r.  c.  internal  jugu- 
lar veins;  on  the  right  a  segment  Is  removed  from  the  jugular 
better  to  show  the  iiraiiclies  foiiuiug  the  right  lymphatic  trunk; 
c,  c,  the  two  internal  jugular  veins;  i/,  •!.  the  subclavian  veins;  c, c, 
the  right  and  left  prccavie;  /,  f,  the  two  subclaviiin  arteries;  ii, 
hrachloceiihallc  artery  dividing  into  the  right  subclavian  and  the 
right  carotid  ;  h,  /i,  carotid  arteries,  the  left  arises  from  the  arch  of 
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Fir.  3288.— a  Pencilled  and  Silver-stained  Preparation  of  the  Normal 
Omentum  of  a  Rabbit,  to  Show  the  Relation  of  the  Blood-  and 
l.vmiili-vessels  to  the  Tissue  Cells.  iKIein.'l  o.  Lymphatic  capil- 
lary with  the  outlines  of  its  endothelial  cells  stained  with  silver;  h, 
small  artery  showing  spindle-shaiied  endotlielial   lining,  and  two 

small  branches  to  the  left;  c,  capillaiy  bl 1-ves.spls ;  </,  branched 

cells  in  the  suiTounding  tissue ;  i,  direct  continuation  f  Vhe  endo- 
thelium of  a  lymph  capillary  with  branched  cells  of  the  surrounding 
tissue  ;  these  cells  are  also  attached  directly  tr-  '"le  blood  capillary  : 
/,  wandering  cells. 
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Fig.  3289.— Pencilled  and  Silver-stained  Preparation  of  the  Pleural  Aspect  of  the  Central  Tendon  of 
a  Rabbit's  Dlaphraj^in.  to  show  Lviiiphatic  Capillaries  and  their  Relation  with  the  Cell  Spaces. 
Ulecklinfrhaiisen.")  Masiililo.l  :!IHI  diameters,  h.  BegJnninK  ot  the  lyiiii>h  <-apillanes  by  a 
eonliiiuity  witli  Uu-  rell  spiiros;  c.  c.  r.  chH  spaces  surrounded  by  the  daik  i-noimd  suhstauce. 
Thesi*  spares  contain  cells,  Ivniph-canalicutar  cells,  and  the  cell  prt«-esses  parllv  till  the  white 
hues  connecting  the  cell  spaces  (c/.  Fig.  SaSSi.  (/,  il,  d.  i).  Lymphatic  capillaries  with  the  ser- 
rated endothelial  cells. 


this  duct  terminates    in   tlie   precava,    aud   in   tlic    nx 
usually  at  the  juiictinn  of  the  left  jugular  and  the  pre- 
cava.   In  the  ox  also 


it  usually  traverses  a 
special  opening  in 
the  diaphragni.  In 
the  horse  the  duct  is 
dilated  at  its  termi- 
nation, as  it  is  also 
in  the  dog  and  rab- 
bit (Figs.  3285  and 
3287);  in  all  the  ani- 


mals both  trunks  tend  to  open 
by  two  or  more  mouths  (Fig. 
3283).  aud  in  all  the  thoracic 
<luct  shows  a  strong  tendency 
to  conform  to  llie  lymphatics  in 
genci'al  and  bi'cak  up  into  a  kind 
of  network  instead  of  remaining 
of  considerable  size.  Sometimes 
this  netwoi'k  encloses  the  aorta, 
but  moi-e  fi-equently  it  asstimes 
the  condition  shown  in  Fig. 
3283.  In  the  rabbit  almost  con- 
stantly, and  very  frequently  in 
the  Ciit.  there  is  a  bi'anch  of"  the 
thoi-acic  duct  extending  to  the 
right  (Figs.  3282  and  3287). 

The  chylocyst  is  lai'ge  in  the 
dog,  cat,  anil  laVibit,  and  in 
many  other  animals,  and  there 
is  !i  strong  tendency  for  its  com- 
ponent trunks  (intestinal  and 
lumbar)  to  tlivide  before  enter- 
ing it.  so  that  it  is  formed  by 
the  union  of  a  coarse  network 
lather  than  by  a  few  simple 
vessels  (Figs.  3282,  3283,  3285, 
and  3287). 

In  the  non-mammalia,  birds, 
rejitiles,  amphibia,  and  fishes, 
the  great  trunks  are  symmetri- 
cal, that  i.s,  nearly  equal  on  the 
two  sides.  They  open  into  the 
great  veins  near  the  heart. 
There  is  also  a  pair  of  vessels 
opening  into  the  ischiadic  or 
other  ]>elvic  veins,  and  in  the 
frog  and  toad  there  is  a  lymph 
hcLirt  on  each  great  ti-unk,  near 
the  opening.  In  the  non-am- 
phibian forms,  where  13'inph 
heaits  are  present,  they  are  con- 
tined  to  the  jielvic  region.  (Sec 
under  Development,  below.) 
Origin  and  Structirpj  of  the  Lv.mphatu  Vessels. 
— Thei'c  are  tliree  distinct  views  as  to  the  ultimate  origin 
of  tlie  lymphatic  vessels:  1.  That  they  are  in  direct  com- 
munication with  the  blood-vessels  at  the  peripheiy  by 
means  of  connecting  radicles  so  small  tliat  in  normal  con- 
ditions onlj-fhe  blood  plasma  can  traverse  them,  and  that 
under  pathological  conditions  these  connecting  radicles 
in:i_y  increase  sufficiently  in  size  to  admit  the  passage  ot 
blood-curpuscli-s.  Thiswasoneof  theeai'liest  views,  and 
it  is  su|ipoited  by  the  fact  of  the  ready  appearance  of 
water  or  even  colored  gelatin  in  the  lymphatics  soon 
after  the  blood-vessels  were   injected.     This  was,  and 


Fig.  3290. -Formation  of  a  Lymphatic 
Capillary  in  the  Skin  of  the  External 
Ear.  (Sappey,  Atlas.)  1.  Lymphatic- 
capillary;  2  and  4.  two  minute 
liranches  uniting  to  form  the  larger 
capillar^' ;  3,  3,  3,  lacunes  or  dilata- 
tions fonned  by  the  union  ot  the 
nnnntest  lymphatic  vessels,  the  cap- 
illicules.  The  union  of  a  multitude 
of  these  lacunes  forms  a  lymphatic 
capillary.  This  is  shown  best  at  the 
lower  part  of  the  dgure. 


i.  3291,— A  Simple  Papilla  from  the  Coriiim  of  the  Hairv  Skin  of  the  Head,  showing  the  Blood- 
vessels and  Three  stages  of  Lviiiphatii-  Injection,  isappey.  Atlas.)  A.  A  papilla,  the  simple 
blood-capillary  lnii|i  (1  and  2i  with  very  few  Ivnipliatic  lacunes  (3)  and  no  sign  of  a  lymphatic 
capillary.  B,  The  lymphatic  capillary  (3)  has  appeared,  and  the  lymphatic  lacunes  and  capll- 
licules  i'3)  are  very  prominent,  but  the  blood-capillary  loop  (1)  is  still  evident.  C.  The  blood- 
capillaiv  loop  (li  is  almost  invisible  fi'om  the  dense  network  ot  lymphatic  lacunes  and  capil- 
licules  12);  the  lymphatic  capillary  (3)  Is  prominent.  This  series  is  an  excellent  illustration 
of  the  structures  that  remain  invisiijle  in  ordinary  prepai'ations.  Probably  in  very  few  histo- 
logical preparations  are  more  than  half  or  one-third  of  the  structures  seen. 
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Fig.  3292,— Lacteals  ol  the  Intestinal  Villi  of  the  Dog.  (Cadiat.)  a. 
Artery  extending  into  the  villi  to  form  a  capillary  network  (light 
shadiupl:  h,  lacteal  e.xteii'iinL'  from  the  villi  into  the  submucosa 
(darli  shading);  c,  c,  Ijlood  capillaries  in  the  villi:  ri,  d,  central 
lacteal  of  the  villi.  In  one  it  forms  a  loop,  in  the  others  it  ends 
blindly:  o,  crypts  of  Lieberkiihu. 

still  is,  a  favorite  method  of  demonsi rating  the  lympha- 
tics of  an  organ.  In  objeetion  to  the  doctrine  of  the  di- 
rect connection  of  the  two  systems  of  vessels,  it  was 


t- 
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Fig.  3293.— Transection  of  a  Villus  (Mall '«)  in  which  the  Lymphatics 
have  been  Injected  with  Berlin  bine.  The  blue  is  represented  by 
black  in  the  llirurc.  lYum  the  .critre  line  streams  of  the  injecting 
mass  have  pcui.-trated  to  the  epithidmin  and  even  between  the  epi- 
thelial cells,  o,  sectional  view  of  the  epithelial  cells  with  the  lymph 
channels  in  section :  l>,  h.  longisections  of  the  epithelial  cells  show- 
ing the  lymph  channels  between  them. 


pointed  out  by  Hunter  that,  v\fhen  the  coarser  matters 
injected  into  the  blood-vessels  appeared  in  the  lympha- 
tics, it  w'as  due  to  a  breakage  somewhere  in  the  wall  of 
the  blood-vessel;  and  further,  that  the  tilling  of  the  lym- 
phatics by  injecting  water  or  gelatin  into  the  blood-ves- 
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FtG.  32i)i.— Longisection  of  the  Teiminal  Part  of  a  Villus  (Mall  '<)  to 
show  the  narrow,  spiral  extension  of  the  central  lacteal,  with  Une 
branches  reaching  out  from  it  toward  the  surface.  The  epithelium 
has  been  removed  and  the  lymphatics  have  been  injected  with  Berlin 
blue  (cf.  Plate  XLIV.  and  i^ig.  3293). 

sels  was  liut  natural,  as  it  is  one  of  the  properties  of  the 
blood-vessels  to  allow  the  contents  to  diffuse  through 
their  walls,  and  the  lymphatics,  from  their  office  as  a 
drainage  system,  take  up  the  e.xuded  liquid.     This  does 


Fig.  3295.— Portion  of  the  Cisterna  Lymphatica  Magna  of  the  Frog,  to 
show  Krulotheliuin  and  stoioata.  I  Pi-iidden.l  rr,  <  trdlnary  endo- 
tllelial  <ell>.  Ilie  nuclei  Tint  I'eillL^  sllitWlK  /'.  /»,  stuniata  leading 
from  tlie  jteriloneal  cavity  into  the  dorsal  lymph  Siic ;  c.  c,  geiini- 
natiiig  endothelium  surniunding  the  stoinata  :  d,  germinatiiig  en- 
doilielia  among  the  ordinary  cells:  these  are  frequently  called 
pseudostfimata. 

not.  however,  show  how  the  e.xuiled  liquid  gets  into  the 
lymphatics.  The  pressure  which  forces  the  plasma 
through  the  walls  of  the  blood-vessels  would  seem  rather 
to  collapse  the  lymphatics,  as  the  pressure  is  on  the 
outside.     In  a  word,  there  has  been  no  conclusive  proof 
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Fio.  ^29B.— Silver-stained  Peritoneal  Aspect  of  the  Cen- 
tral Tendon  of  a  Rabbit's  Diaphragm,  to  show  Stom- 
ata.  ( Klein.")  (,  Lymph  rhanuel  hetwi-pii  ilu-  tendon  bundles;  ."i, 
*(.  Hve  stoinata,  surrounded  by  germinating'  endntbelium  and  lead- 
ing into  the  lymph  channel  between  the  two  tendinous  bundles. 
Part  of  the  stomata  are  open  and  part  closed :  f.  f.  two  bundles 
of  the  central  tendon,  between  which  is  the  lyinph  channel  into 
which  the  st^>mata  open.  Over  the  tendinous  bundles  the  endo- 
thelial covering  is  composed  of  markedly  larger  cells  than  over  the 
lymph  channel. 

given  that  there  is  or  is  not  a  direct  connection  between 
"bltioil-vessels  and  lymphatics. 

2.  That  tlicre  is  a  network  of  minute  spaces  in  tlie  tis- 


Fio.  3297.— Peritoneal  Endothelium  from  the  Central  Tendon  of  the  Rabhit"; 
to  show  the  Difference  in  the  Size  of  the  Cells,  and  the  Psfiidit^iun 
iKlein.)    a.  a.  Irregular  rows  of  large  tiuclcatcil  cndnihclinl  ccib 
underlying  tendinous  bundles;  h,  rows  I'f  sniiUicr  cridniin'iial  n-ils  with  nniiicrous 
pseudostomata  between  them  (the  dark  spots).    The  rows  of  small  cells  correspond 
to  the  lymph  channels  between  the  bundles  (cf.  Fig.  3296). 


i  Diaphragm, 
ata  licIWHcii  tliem. 
^liiilidiiig  to 


sues  between  and  around  the  individual  structural  ele- 
ments, through  which  the  diffused  plasma  slowl)'  moves, 
bathing  all  the  cells  and  fibres,  giving  to  them  oxygen 
and  the  other  nutritive  elements,  and  taking  in  return 
carbon  dioxide  and  the  other  products  of  waste.  Part  of 
this  waste,  especiallj'  the  carbon  dioxide,  diffuses  back 
into  the  blood  capillaries.  This  system  has  been  called 
juice  spaces  and  canals  by  Recklinghausen  *  and  the  lymph- 
cnnulicnlar  system  by  KJein.'  These  minute  chaiuie'ls  and 
spaces  arc  all  interconnected  and  continuous  with  the 


Fig.  .3298.— Finer  and  Coarser  Lymphatic  Network  of  the  Muscularis  of  the  .small  Intestine  of  a  Child  at  Birth.  (Sappey.  Atlas.)  Magnifled 
2IK1  diameters  and  reduced  about  one-third.  1,  2,  and  li.  Coarse  network  of  lymphatics  resting  upon  the  longitudinal  muscles ;  3,  4,  5,  7, 
and  8,  finest  lymphatic  network  around  the  muscular  fibres,  and  uniting  to  form  the  larger  network. 
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blood-vascular  system  through  the  iuterccllular  cement 
and  spaces,  and  with  the  lymphatic  vessels  in  the  same 
way,  and  further,  these  spaces  frequently,  if  not  con- 
stantly, contain  branched  cells,  the  cell  liodv  fillins;  tlie 


Fig.  3~'.t'.».  .Surface  View  of  tiit-  Lviiiplialu-  Network  in  the  Subimicosa  of  ilie  liiilihit's 
Cfier-imi,  sluAviriL^  tile  Foini  nf  flie  Netwoi'iv  and  the  Relation  of  tbe  Lviutiliatics  and 
Blond-vessels.  .Miisnilled  .V"i  diaiiielel^.  (Drawn  hv  Mi's.  Gage.)  ^l.-^.Sniall  arteries: 
V,  small  vein;  <\  the  iilimtt  rapillaries  in  the  upper  part  of  Uie  Qytire ;  ',1,  :.',  2,  ;.*.  Ivin- 
pliaiie  vi-ssels.  ii-f.  Fif.'.  :;:«KI. )  'rin-oufrhoni  llie  entire  lis-'iire  is  shmvii  the  teiideni'v  of 
tire  Iviiijilialies  hi  follow  the  hi 1-vessels  and  iiartly  to  siirrmirid  tlieiii.  The  prepara- 
tion was  made  hy  injeelillL'  Hover's  ehrnlin*  Vellnw  mass  into  tile  appendi.X  Vel'Itliformis. 
when  it  extended  into  the  snhmncosa  of  Ilie  adjoin Uli^  part  of  the  e;ernm  Ise.-  Fie.  lysio. 
The  l.lood-\essels  Were  then  inteeted  With  fine  red  LO-latni  mass  from  the  superior  mes- 
enterie  artery.  ,\fter  the  gelatin  liadi-ooled  the  eieeuinwas  distended  with  aleohol.and 
the  preparation  lliially  mounted  in  Canada  balsam. 


larger  spaces  and  the  processes  the  connecting  channels. 
These  cell  processes  are  often  projected  between  the  en- 
dothelial lining  of  the  capillaries,  thus  forming  the  so- 
ctilled  pseudostomata,  and  therefore  bring  the  lymphatics 
and  blood-vessels  really  into  continuity  by  the  interven- 
ing cells  and  the  spaces  sur- 
rounding them.  This  is  well 
shown  at  c,  in  Fig.  'S'iSS. 

3.  The  third  view  is  tlial  of 
Sappey,  who  has  represented 
with  marvellous  clearness  thi' 
entire  lymphatic  system  from 
origin  to  termination.  He  lie- 
lieves,  and  thinks  he  lias  proved 
by  new  and  sjiecial  means  (if 
research,  tliat  tlie  lymphatic 
system  at  its  origin  is  invari- 
ably composed  of  minute  vessels 
(capillicides)  from  1  /<  to  4  ii  in 
diameter,  with  structureless 
walls,  wliicli  c-xtcud  aroiuid  tind 
between  all  the  struct  ui'iil  ele- 
ments. These  capiilicules  are 
closed  at  the  free  end,  but  join, 
in  neai'ly  the  siune  way  tis  ilo  the 
canalictili  of  lione,  to  form  some- 


what larger  spaces,  the  lacunes,  which  vary  from  2/^  to 
8|U  in  diameter,  and  like  the  capiilicules  have  structure- 
less walls.  By  the  union  of  ma'-y  lacunes  the  true  lym- 
pliatic  capillai-ies  are  formed,  and  in  them  first  appeals 
the  endothelial  lining.  Further,  al- 
though the  capiilicules  around  and 
between  the  structural  elements  have 
blind  terminations,  those  connected 
with  the  blood-vessels  extend  into 
the  lumen  between  the  eiidollieliid 
lells,  and  have  open  mouths  into 
which  the  plasma  of  the  blood  can 
freely  enter,  and  in  some  pathological 
conditions  they  may  become  so  large 
that  the  blood  eorpu.scles  may  pass 
througli  the  capiilicules  to  the  lyni- 
]ihatic  vessels.  This  view  is  in  part 
a  return  to  the  original  doctrine,  and 
it  also  differs  from  the  iloctrine  of  the 
l}Mii]ili-canaHcular  origin  in  excluding 
the  cells  from  the  spaces  or  lacunes, 
and  in  giving  distinct  but  structureless 
walls  to  the  capiilicules  and  lacunes. 

The  second  view  seems  to  the  writer 
10  be  more  in  accordance  with  the 
teachings  of  modern  biology  and  his- 
tology, by  which  the  btidy  is  shown 
to  be  composed  of  a  continuous  net- 
work of  interconnected  structural  ele- 
ments independent  only  in  the  form  of 
blood  corpuscles,  lymph,  and  wander- 
ing cells,  but  all  the  other  elements 
being  united  either  by  cell  cement  or 
by  delicate  jirotophisniic  processes, 
and  any  spaces  left  between  the  struc- 
tuial  elements  being  filled  by  the  pro- 
duct of  cell  activity,  which  is  known 
as  ground  or  intercellular  substance. 
This  is  very  abundant  in  .some  tissues, 
as  cartilage,  very  slight  in  amount  in 
others,  as  epithelia.  All  of  these  struc- 
tural elements  are  constantly  bathed 
with  lymph,  and  it  is  more  in  accord 
witli  what  is  at  present  known  of  al)- 
sorption  and  excretion  (see  articles 
Absorption,  Digestion,  and  Metaljolism) 
to  suppose  that  the  lymph  depenrls 
for  its  movement  in  certain  definite 
directions  upon  the  action  of  the  liv- 
ing cells  rather  than  on  merely  physi- 
cal conditions.  From  the  latest  and 
most  satisfactory  work  on  the  dex'elop- 
ment  of  the  lymphatics  (see  below)  it  would  appear  that 
the  lymphatic  system  is  a  closed  one,  and  all  passage  of 
lymph  to  it  from  tlie  tissues  or  vice  verssi,  must  take  place 
by  (lilfusion  as  with  the  blood-vascular  sj'stem. 

The  readily  demonstrated  or  apparent  origin  of  the 


Flo.  ■i.Silll.— side  Mew  of  the  L> mphaties  and  Blood-y es.si  Is  in  tin  latum  of  the  Rabbit.  (Drawn 
by  Mi-s.  Cage.)  ^,  .4, artery;  1',  1',  veins;  L.  L.  lyniphaties;  C,  rtlli.  This  (igure  shows  the 
vtllns-hke  elevations  pei-sist'ing  in  the  pa>oum  of  the  rabbit  (Hilton  ■')  with  tlie  vascular  and 
lymph  yessels.  It  will  be  noted  that  the  artery  foi-  each  villus  extends  to  Ihe  summit  and 
breaks  up  a  network  of  capillaries  which  foim  a  kind  of  mantle  or  tent.  The  Ivmpliatics  show 
the  usual  appearance,  but  with  a  kind  of  ni'lwork  in  the  villus  at  the  light,  im  the  left  the 
whole  villus  is  present  at  the  top;  on  the  light  the  part  toward  the  observer  has  been  lemoved 
from  the  two  villi. 
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Fig.  3301.— Endothelial  Cells  from  a 
Small  Lymphatii-  Oirillarv  of  the 
Central  tendon  of  the  Rabbit.  This 
figure  shows  well  the  ebaracteiTstic 
simious  outlines  and  the  nuelei  of 
the  endothelial  cells.     (Prndden.) 


lymphatic  vessels  is  in  a  plexiform  network  of  valveless 
capillaiies  of  varvine  sizes  {Plates  XLII.,  XLIIL,  and 
XLIV.,  and  Figs"  3208  and  3299).  ■  From  this  capillary 
network  extend  collecting  trunks  with  abundant  valves 

(Fig,  3267).  The  serous 
cavities  are  likewise  di- 
rectly connected  with 
the  h'mphatic  ve-ssels 
through  the  stomata  or 
pseudostomata  (Figs. 
3295-3297).  But  tdie 
pleuro  ■  peritoneal  eav- 
hties  are  not  priinarilj' 
connected  with  the  lym- 
phatic system,  but  come 
to  be  so  connected  later. 
A  distinct  plexus  of 
origin  has  been  satis- 
factorily demonstrated 
in  all  the  tissues  and  or- 
gans except  the  follow- 
ing, and  in  some  of 
these,  as  the  corueii,  the 
lymph  is  known  to  cir- 
culate, although  not  in 
an  independent  net- 
work of  vessels. 

1.  The  central  and 
peripheial  nervous  sys- 
tem and  retina.  The  lympli  in  these  situations  is  either 
in  jierivascular  spaces  or  in  perineural  sjiaces.  In  the 
optic  nerve,  however.  Key  and  Retzius  figure  a  well- 
detined  lymphatic  network, 

2.  A  lymphatic  network  has  not  been  satisfactorily 
made  out  for  bone  or  cartilage,  and  Sappe}'  denies  the 
presence  of  lymphatic  vessels  in  these  structures, 

3.  All  forms  of  epithelia,  including  hair,  nails,  and 
teeth.  But  Klein  figures  and  describes  processes  of 
branched  cells  projecting  between  epithelial  cells  and 
serving  as  lymph  channels;  but  no  distinct  capillaries 
with  endothelial  walls  are  present.  (See  also  Jlal!,'^  and 
Fig.  3293. ) 

4.  Cornea  and,  according  to  Sappey,  all  forms  of  fi- 
brous tissue,  tendons,  aponeurosis,  fascia,  and  all  serous 
membranes.  AVhere  a  plexus  of  origin  appears  to  be  in 
these  it  belongs  to  the  underlying  tissue.  According  to 
many  authors  the  connective  tissue  is  a  favorite  place 
for  the  origin  of  the  capillary  lymphatic  networks. 
There  is  no  doubt  of  the  presence  of  the  network,  the 
only  question  :s  whetlier  it  belongs  to  the  connective  tis- 
sue or  to  the  surrounding  tissues. 

The  ducts  of  some  glands  (as  the  pancreas)  have  never 
yet  been  shown  to  contain  lymphatics,  although  in  the 
ducts  of  other  glands,  as  the  liver,  lymphatics  have  been 
shown  in  great  nundjers. 

These  netwoi'ks  or  plexuses  of  origin  show  consider- 
able variety  in  different  parts  of  the  body.  As  a  rule, 
the  lymph  capillaries  are  con.siderablv  larger  than  the 
blood  capillaries  (Figs.  3299,  3300),  aiid  there  is  a  great 
tendency  to  form 
blind,  often  ampul- 
liform  enlarge- 
ments  (Fig.  3300). 
In  the  villi  of 
elongated  narrow 
form,  the  origin  by 
a  blind  central  ves- 
sel is  normal,  or 
there  may  be  a  sim- 
ple loop  instead 
(Fig.  3294).  In 
man,  where  the  villi 
are  mostly  short 
and  broad,  there  is 

a  complicated  network  something  like  the  blood  capil- 
laries, except  that  the  lacteal  capillaries  are  much  larger. 
The  simple  blind  end  and  loop  are  also  seen  in  some  of 
the  more  elongated  villi.     The  presence  of  ampulliform 


Fig.  3302.— Nucleated  Endothelial  Cells  from 
One  of  the  Larger  Lvmph  Channels  of  the 
Central  Tendon  of  the  Rabbit's  Dia^ 
phragni,  to  show  the  Elongated  Form  of 
the  Cells  in  the  Larger  Vessels.  Cf.  Fig. 
3301.     (Prudden.) 


A 


A 
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enlargements,  or  even  blind  endings,  in  a  vessel  is  not 
enough  to  determine  whether  it  is  a  blood-vessel  or  a 
lymphatic,  for  some  blood-vessels  in  muscle  (Ranvier) 
and  in  the  dura  of  the  brain  (Key  and  Retzius)  have 
the  form  which  is  usually  considei'ed  so  characteristic  of 
Ij'inphatic  vessels.  The  final  test  must  be  the  connec- 
tions of  the  vessel  with  a  lymphatic  gland  or  with  an 
undoubted  blood-vessel. 

Structure  nf  Lymphnlir  Vesseh. — Beginning  with  the 
lymph  capillaries  the  wall  is  composed  only  of  endothe- 
lial cells  arranged  mostly  in  the  form  of  a  tube.  They 
may,  however,  be  more  like  flattened  clefts,  the  walls  of 
which  are  in  apposition  except  when  containing  Ij'mph. 
The  hning  cells  have  .sinuous  edges  (Fig.  3301).  On  the 
larger  vessels  the  lining  endothelium  has  more  elongated 
cell  outlines 
(Fig.  3302),  and 
there  progress- 
ively appear 
coats  like  those 
of  the  blood-ves- 
sels, except  that 
they  are  thinner. 
The  adventitia 
is  easily  separat- 
ed from  the  ves- 
sel, is  composed 
of  a  network  of 
fine  elastic  fibres 
and  a  few  longi- 
t  u  d  i  n  a  1 1  y  ar- 
ranged muscu- 
lar fibre  cells. 
The  middle  coat 
has,  besides  the 
fine  elastic  tis- 
sue, many  cir- 
cularly arranged 
muscular  fibre 
cells.  This  cir- 
cular arrange- 
ment i  s  not 
strictly  adhered 
to,  especially  in 
the  thoracic 
duct.  Finally, 
the  inner  layer 
has  its  elastic 
fibres  mostly  in 
a  longitudinal 
direction,  a  u  d 
the  endothelium 
covers  the  ental 
surface.  In  the 
thoracic  duct 
there  is  usually 

a  considerable  addition  of  white  fibrous  tissue  to  the 
middle  la_yer,  and,  as  stated  aliove,  manv  of  the  muscu- 
lar fibres  of  this  laj-er  may  be  obliiiue  or  even  longitu- 
dinal. In  general,  then,  the  lymphatic  vessels  agree 
with  the  veins  quite  closely  in  structure.  The  amount 
and  the  fineness  of  the  elastic  tissue  present  is  supposed 
to  exert  a  marked  influence  in  causing  the  speed}'  re- 
turn of  the  vessel  to  its  normal  calibre  after  its  disten- 
tion by  the  lymph. 

Like  the  veins,  the  lymphatics  are  distinguished  by  the 
presence  of  valves;  but  they  are  much  more  abundant, 
there  being,  for  example,  sixty  to  eighty  double  valves 
from  the  hand  to  the  axilla  (Fig.  3303)."  In  examining 
a  well-injected  preparation,  it  is  very  easy  to  determine 
the  direction  of  the  lymph  stream  as  the  segments  of 
the  vessel  are  approximately  conical,  the  apex  of  the 
cone  pointing  in  tlie  direction  of  the  stieam  (Fig.  3303). 
This  is  more  marked  in  the  smaller  than  in  the  larger 
vessels. 

Valves  are  not  found  in  the  lymphatics  of  fishes,  and 
are  much  less  numerous  in  the  other  groups  than  in 
mammals. 


Fig.  3303.— Valves  of  a  Lymphatic  Trunk,  and 
a  Lymphatic  Gland  with  its  Afferent  and 
Efferent  Vessels.  (Sappey.)  .4.  Lymphatic 
trunk  slit  lengthwise  and  opened  to  show  that 
the  valves  are  in  iiairs— they  are  close  together 
and  they  are  at  the  level  of  Uie  enlargements; 
further,  that  the  intervalvular  segments  are 
in  general  f>f  a  conical  sbape.  the  apex  of  the 
cone  pointing  in  ilie  direction  of  the  current, 
up  in  this  figure,  li.  I.ynipliatii-gland  ;  n.a,  a, 
the  numerous  afleient  iyiri[iliatic  vessels;  e, 
the  two  voluminous  efferent  lymphatics. 
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Ltmphatic  Glands  or  Nodes  and  Lymphoid  Tissue. 
— The  l}'mphatic  glands  or  ganglia  or  conglobate  glands 
are  rounded  or  flattened  bodies  placed  in  the  course  of  the 
lymphatic  vessels.     These  glands  were  known  to  Hippoc- 


Fig.  3.'504.— T>i:itrranimatirSf*('ti(>!inf  a  T.ymplifitic  Gland.  (Sharpfy.)  a,  7.  -\(Terent 
trunk  lircakitiLMjp  into  si-veral  snialli-r  trunks  ttt-foic  enifTjiitx  tin*  irland  :  e,U 
efferent  Iviiipliaiif  trunk  f'Tme.t  t.v  the  ninon  uf  several  siii;iller  tinnks  emerging: 
from  tile  jrlaiMl  (the  tirfnws  inilieate  tile  fliieelinn  (if  the  enrfent);  (',  rurtieal 
glaDdiihif  snhslan<-e :  ryi.,  rapsnle  senitint:  sepia  iiitu  the  t:lanil  ;  /./j..  retienlaleil 
cords  i.if  nieiliillai-y  siilislaiire  (it  is  slKiwn  in  (Hilv  a  stnall  part  (if  tlielltrnre;  ttie 
entire  area  shaded  with  lines  pdsses.ses  sindlar  L'lainlldar  slliislancei;  }.s..  lympll 
sinus  (If  eliaintel :  3/.  central  or  iiiedallary  fitirt  (if  the  LTland  lit  is  directly  con- 
tinuous with  the  cdrlical  suiistance);  Ir.,  trttl like  (ir  litiidiis  snlislance  coiitinu- 

ous  with  the  capsule  and  forming  a  coarse  nieshwork  in  the  Kiaud  tin  this  mesh 
Is  tbe  proper  gland  substance). 


rates,  but  were  regarded  by  him  as  forming  a  part  of 
the  general  glandular  system.  Naturally  their  true  na- 
ture was  discovered  only  after  the  discovery  of  the  lym- 
phatic vessels.  In  the  higher  mammals  it  is  believed 
that  no  lym]ihatic  vessel  reaches  one  of  the  common  ter- 
minal trunks  without  first  traversing 
one  or  more  of  these  glands.  They 
first  appear  in  tlie  birds,  or  jierhaps 
some  of  the  highest  reptiles,  but  lym- 
phoid tissue  is  present  in  all  the  forms ; 
and  as  the  glands  are  practically  con- 
centrations of  this  lymphoid  tissue 
their  absence  is  not  so  important  as 
might  at  first  appear.  The  glands  are 
-Sometimes  solitary  but  usually  are  in 
grou]is  or  chains ;  they  are  mostly  near 
blootl- vessels,  and  so  placed  and  loosely 
attached  that  they  readily  move  aside 
to  avoid  pressure.  In  the  limbs  press- 
ure is  further  avoided  by  position  in 
the  fle.xures  of  the  joints.  The  glands 
vary  greatly  in  number  and  size  in 
the  different  mammals.  In  man  they 
reach  the  highest  number  (five  hun- 
dred to  six  hundred)  and  vary  from  a 
few  millimetres  to  two  or  more  centi- 
metres in  diameter. 

Afferent  and  Efferent  Vesseh. — The 
vessel  approaching  a  gland  is  said  to 
be  afferent  or  inferrent;  the  one  leav- 
ing the  gland  is  called  efferent.  On 
a]iproaehing  a  gland  the  afferent  u.su- 
ally  lireaks  up  into  .sevei'til  smaller 
vessels  wliich  enter  the  gland  (Figs. 
3803  and  3304).  xVfter  traversing  the 
gland  the  vessels  leaving  the  surface 
unite  usually  iu  larger  trunks  than  the 


afferent  vessels,  and  continue  to  the  next  gland,  where 
the  process  is  repeated,  or  the  vessel  may  terminate  in 
one  of  the  common  trunks. 
The  structure  of  the  l}'mphatic  glands  was  long  enig- 
matical. It  was  held  by  many,  and  is  still  so 
held,  that  the  gland  was  really  a  kind  of  fine 
capillary  network,  like  a  renal  ,glomerulus,  or 
a  rete  mii'abile,  of  blood-vessels;  but  it  is 
now  quite  generally  agreed  that  a  lympliatic 
gland  consists  of  the  following  parts:  (DA 
fibrous  framework  forming  an  enclosing  cap- 
sule and  sending  into  the  interior  a  mtilti- 
tude  of  anastomosing  trabecula'.  The  cap- 
sule and  larger  trabecultx^  may  also  contain 
mitsciilar-fihre  cells.  (2)  Emijcdded  in  tlie 
meshes  of  this  fibrous  network  is  the  proper 
glandular  substance,  which  consists  of  lym- 
phoid tissue ;  that  is,  a  fine  network  of  lirancli- 
ing  and  anastumosing  cells  and  filires  con- 
taining in  their  meshes  lymphoiil  corpuscles 
or  young  lymph  cells.  ISTear  the  surface  of 
the  gland  the  lymphoid  tissue  is  arranged  in 
quite  regular  masses  (cortical  lobes  or  aveoli) 
by  the  projecting  trabecuk-c  (Fig.  3304). 
This  is  the  so-called  cortical  portion,  while  in 
the  central  iiart  (medullary  portion)  the  lym- 
phoid tissue  is  in  more  cylindrical  masses 
(the  medullar}'  cylinders  or  Ij'mphoid  cords), 
but  the  tissue  in  the  two  parts  is  directly 
continuous.  (3)  The  l}fmph  sinus  or  channel. 
This  is  the  path  taken  by  the  lymph  in  pass- 
ing through  the  gland  from  the  afferent  to 
the  efferent  vessels.  It  is  a  narrow  space 
filled  with  rather  coarse  retiform  tissue,  be- 
tween the  proper  glandular  substance  and 
the  fibrous  framework  (Fig.  3304,  l.s.).  The 
relations  of  this  space  may  be  clearly  un- 
derstood by  comparing  the  fibrous  frame- 
work to  a  mould  and  the  proper  ghmdular 
substance  to  the  material  poured  into  the 
moultl  and  which,  upon  cooling,  had  shrunken 
evenly  from  the  mould  throu.ghout  the  entire  .gland, 
thus  leaving  a  narrow  space  which  would  represent 
the  lymph  channel.  The  afferent  lymph  vessel  pene- 
trates the  sheath  or  capsule  of  the  gland  and  pours  its 
contents  into  the  lymph  sinus.     The  lymph  then  slowly 


Fig.  3305.— Figures  of  Fresh  Preparations  of  an  (Edematous  Omentum  of  a  Guinea-pig  suf- 
fering from  Chronic  Peritonitis,  to  Show  Developing  Lymphatic  Nodules  seen  in  (.iptical 
Section.  (Klein.')  .1,  Periljinphatic  or  lymphangial  nodule;  a,  lymphatic  vessel ;  h, 
a  piirtidii  of  the  lyniphanireal  nndulc  nn  the  side  (if  tlie\essel;  c,  einldtlielia]  wall  of 
the  lymphatic  seen  in  prdllle;  (/.  IiIikhI  capillary  of  the  nodule:  c,  lymph  cKrimsclcs  in 
the  iviiiphatic  vessel  (this  nudiilc  is  like  the  relicuhir  snttstance  fdriiiiiii:  tlic  pruper 
glandulal'  siilistance  df  the  lyinphalic  t-'lands,  and  as  seen  both  in  .1  and  li  the  cells  of 
the  reliciiluiii  are  in  direct  cdnnectidii  with  the  enddlheliiim  of  the  lymphatic  vessel). 
B,  .\n  enddlviiiphatic  (ir  Ivinphanirial   iiddiilc  in  which  the  recticular  tissue  is  wilhin 

instead  df  lieini.'  (Hi  the  side  df  the  vessel  ;  (I,  vein  :  li.  arierv  :  c.  Ill I  caiHllarics  :  (/,  a 

lymphatic  \csscl  eiic|((sim.'  the  whdic  system  of  lildnd-vessels;  c,  rcticMliiiii  df  nucleated 
branched  cells  or  lymphoid  tissue  collQected  with  the  wall  uf  the  lymphatic  anil  Ulling 
the  entire  lumen. 
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moves  along  tl;e  labj'rinthine  channels  until  it  reaches 
the  efferent  vessels,  when  it  enters  them  and  continues 
toward  the  common  lymph  trunk.  In  passing  through 
the  sinus  the  lymph  bathes  the  glandular  substance  and 
probably  soaks  into  it.  Along  the  edge  of  the  channel 
the  newly  developed  lymph  eells  enter  the  lympli  stream 
and  are  carried  along  to  the  efferent  vessel. 

Blood-vessels  are  very  abundant  in  the  lymphatic 
glands  and  are  found  almost  exclusively  in  the  proper 
glandular     substance. 


spleen  or  red  marrow  (splcnolymph  or  marrow-lymph 
glands).  The  glands  resembling  spleen  are  most"  com- 
mon. Intermediate  or  transition  forms  between  ha'mo- 
lymph  glands  and  the  ordinary  lymph  glands  occur. 

Hiemolymph  glands  have  been  reported  in  the  follow- 
ing animals:  Hen,  turkey,  rat,  dog,  sheep,  goat,  o.\,  pig, 
horse,  and  in  man.  They  occur  most  frequently  along 
the  great  blood-vessels,  especially  those  of  the  abdomen. 
They  are  most  easily  found  in  the  root  of  the  mesentery, 
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These  blood-vessels  are 
also  accompa.-ied  by 
nerves.  In  some  glands 
the  efferent  vessels  and 
the  blood  -  vessels  are 
foimd  nuistly  in  a  small 
depres.?ion  which,  in  an- 
alogy with  the  kidney, 
has"  been  called  the  lulus. 
This  is  not  a  marked  fea- 
ture and  is  absent  in 
many  cases. 

In  infancy  and  youth 
the  glands  near  the  sur- 
face are  grayish  in  color 
while  those  in  the  interior 
of  tlie  body  are  pinkish. 
In  adult  and  advanced 
life  the  glands  are  usu- 
alh'  somewhat  atrophied 
and  darker  in  color,  and 
those  of  the  b"ouchial 
plexus  are  often  dark 
brown  or  even  black. 

Lymphoid  or  adenoid 
tissue  is  like  that  described 
for  the  proper  glandular 
substance  of  the  lym- 
phatic glands;  that  is,  a 
fine  network  of  branch- 
ing and  anastomosing 
cells  or  fibres  with  the 
meshes  crowded  with 
lymphoid  cells.  Some- 
times this  tissue  is  quite 
shar]ily  defined,  wlien  it 
is  called  a  follicle  or  sim- 
ple lymphatic  gland ;  in 
other  situations  it  is  dif- 
fuse. The  tissue  is  abun- 
dantly supplied  with 
blood  -  vessels,  and  the 
lymphatic  vessels  on  Its 
surface  and  emerging 
from  the  interior  are  in 
great  abundance  (Fie. 
3306).  The  diffuse  and 
follicular  form  of  the  tis- 
sue is  found  in  great 
abundance  in  the  alimen- 
tary canal  of  man  and  the  lower  animals.  In  the 
tonsils  and  the  pharyngeal  tonsil  it  is  aggregated  in  con- 
siderable masses;  so  also  in  the  Peyerian  patches,  which 
are  simply  an  aggregation  of  lymph  nodides,  follicles, 
or  solitary  glands.  The  mucosa  of  the  vermiform  ap- 
pendi.v  of  the  rabbit  (Fig.  3280)  is  almost  entirely  oc- 
cupied by  a  great  Peyer's  patch;  and  the  so-called  soli- 
tary glands  (Fig.  3306)  are  lymphoid  nodules  or  follicles 
with  a  dense  meshwork  pervaded  by  blood  capillaries 
and  filled  with  lymph  corpuscles.  Tliey  are  surroiuided 
by  a  capillary  network  which  helps  to  separate  them 
somewhat  from  the  surrounding  less  condensed  Ivm- 
Jihoid   tissue  (Fig.  3306). 

Hinmohjiiiph  Glfindn. — Deep  red  or  chocolate-colored 
bodies  from  1  to  20  mm.  in  diameter  with  the  general 
structure  of  lymph  glands  but  with  the  sinuses  filled 
with  blood  instead  of'lymph. 

In  structure  the  parenchyma  of  these  glands  resembles 
Vol.  v.— 13 
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Fig.  3.306.— Lymphatic  Vessels  arising  from  a  Lympli  Follicle  or  Solitary  Gland  of  the  Large  Intfstine  of 
Man.  (Sappev,  Atlas.)  Jlaguided  KKJ  diameters  and  reduced  about  one-fourtb.  1.  Lympb  follicle 
seen  from  tlie  submucosa :  2,  2,  3,  2,  lymphaUc  radicles  arising  in  the  depth  of  the  follicle  and  appearing 
on  the  surface ;  3,  'i,  3,  trunklets  formed  by  the  union  of  the  smallest  radicles ;  4,  4,  base  of  the  crypts 
of  Lieberkiihu. 


and  in  the  neighborhood  of  the  renal  and  adrenal  vessels. 
In  the  cervical  region  they  are  commonly  near  the  para- 
thyroids (Warthin  '  and  Vol.  IV.  of  this  Handbook). 

Development  of  the  Lymph.vtic  System. — While 
in  the  past  much  serious  study  has  been  given  to  the  de- 
velopment of  the  lyiuphatic  system  in  the  embryo,  the 
matter  has  remained  in  a  very  imsatisfactory  condition 
until  recently.  From  the  time  when  this  system  was 
discovered  and  w'orked  out,  in  the  adult  it  has  been 
known  that  it  is  an  appendage  of  the  venous  systciu.  It 
has  also  been  kncivn  for  many  years  that  the  lymphatic 
system  develops  considerably  later  than  the  blood-vascu- 
lar s_vstem.  However,  it  is  onlj'  within  the  present  year 
(1902)  that  it  has  been  shown  conclusively  that  this  sys- 
tem does  uot  grow  in  from  tlie  exterior  part  of  the  body 
and  finally  form  a  union  with  the  veins,  but  on  tJie  other 
liaaO  that  it  is  a  direct  outgrowth  of  the  venous  system 
(Sabin '«). 
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(liR't;  Sri'  subclavian 
vein ;  PC}\  post-cardin- 
al vein;  ITB.  Wolffian 
body;  K.  kidney;  SI', 
sciatic  vein  ;  FT,  femor- 
al vein  ;  .1  /^H,  anterior 
lympii  sac  or  lymph 
heart ;  TD,  thoracic, 
duct;  PLU,  posterior 
lymph  sac  or  i  y  m  p  h 
heart.  It  is  to  be  noted 
that  the  lymphatic 
tem  is  svmmclricai.  hut 
that  ju  tiic  ccphaiir  |i: 
of  the  body  it  is  cunsider- 


As  worked  out  for  the  pig  it  was  found  that  the  lym- 
phatic system  is  at  first  S3-mmetrical  and  grows  out  from 
tlie  veins  at  four  jioints,  that  is  at 
tlie  junction  of  the  veins  of  the 
limbs  ^vith  the  eaidinal  veins, 
viz.,  at  the  junction  of  the  sub- 
clavian and  pre(;ii(linal  veins  in 
the  base  of  the  ueck,  and  in  the 
luiubar  region  at  tlie  junction  of 
the  sciatic  and  femoral  veins  with 
the  post-cardinals.  Slightly  be- 
3'ond  its  origin  frcmi  the  vein  each 
of  the  four  oiiginal  lyiuph  trunks 
or  ducts  dilates  to  form  a  lympli 
sac  or  lyinpli  heart.  In  lower 
forms,  as  the  frog,  lymph  liearts 
contain  striated  muscle  and  are 
rhythmically  contractile;  it  has 
not    yet    been    shown,    however, 

Tj  „   oon-     T^-  ,  whether  these  sacs  in  the  devel- 

Fio.  3.30i. —Diagram  of         .  ,  »       i-i 

the  Lymphatic   System  <iping  mammal  are  contractile  or 

of   an  Embryo    Pig   20  not. 

'J?!;J-o"S-  '"-■  (Sabin.)       ^^g  demonstrated  in  the  follow- 
,-iri  .Prccardinal  vein;    .  ^  »i        i  i    »•         i 

RhV.  right  lymphatic  "ig  figures  the  lymphatics  de- 
velop first  in  the  cephalic  half  of 
the  body  ;  the  system  is  symmet- 
rical, but  soon  the  left  side  pre- 
ponderates; the  connection  of  the 
l3'm])hatics  with  the  veins  in  the 
caudal  half  of  the  body  is  soon 
lost;  there  are  very  early  two 
chylocysts,  and  two  thoracic 
ducts,  but  as  both  thoracic  ducts 
grow  down  to  join  the  lumbar 
ducts  from  the  left  side,  the 
ably 'mwe "advanced  asymmetry  of  the  lymph  trunks 
than  in  the  caudal  half,  in  the  cejihalic  half  of  mammals 
is  origintil  and  not  .secondarj'.  It 
is  also  seen  that  the  Ij'inphatics  as  thej'  grow  out  to  the 
peripliery  are  in  a  close- meshed  network,  the  ends  of 
the  tubes  forming  the  network  ending  blindly,  and 
e.xtendiug  farther  and  farther  over  the  bod}'  by  a  con- 
tinual sprouting  of  the  tubes. 
The  lymphatic  glands  are  de- 
veloped fi'om  a  network  of 
Ivmph  vessels  by  an  ingrowth 
of  lymjihoid  tissue  and  by 
the  formation  of  a  connective- 
tissue  capsule  around  the  out- 
side. Finally  it  should  be 
stated  that  beginning  with 
Kolliker  in  1879  an  increasing 
number  of  embrvologists  have 
come  to  believ(-  that  the  real 
origin  of  the  lymph  corpuscles 
of  the  body  is  from  the  epi- 
thelial cells  of  the  thymus 
(Beard"). 

ilelliods.  —  The  lymphatic 
vessels  are  so  thin  thiit  uidess 
they  contain  some  liquid  or 
solid  they  are  not  visible.  One 
of  the  first  ways  of  making 
the  genei'al  lym|ihatics  visible 
was  to  inject  water  or  colored 
gelatin  into  the  arteries  of  an 
organ.  The  mass  e.xudes  and 
fills  the  lymph  vessels;  this  is 
especiall_v  successful  if  the 
vein  is  tied.  The  laeteals  are 
made  evident  by  feeiliiig  the 
animal  some  fatty  food,  like 
milk,  an  hour  or  two  before 
death. 

Vessels  of  sufficient  size  may  be  injected  centrad  with 
starch  or  plaster-of-Paiis.  It  is  not  necessary  to  tie  the 
cauuiila  in  place;  simpl.v  pressing  upon  it  with  the  fin- 
gers is  sulficieut.     The  insertion  of  the  cannula  is  greatly 
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Fig.  3308.— Diagram  of  the 
Lymphatic  System  in  an 
Embryo  Pig  27  Mm.  Long. 
X  2.  iSabin.)  D.  Dia- 
phragm ;  H,  duct  to  the 
heart;  X*h,  duetto  the  lungs. 
The  other  letters  as  in  the 
previous  Ogure.  In  this  fig- 
nre  U  is  seen  that  the  lym- 
phatics in  the  cephalic  half 
are  more  advanced  on  the 
left  than  on  the  right. 


facilitated  by  first  inserting  a  beaded  bristle  into  the  lym- 
phatic, then  by  raising  the  bristle  the  cut  in  the  vessel 
maj'  be  seen.  Where  the  ves- 
sels are  too  small  to  be  seen, 
veiy  successftd  injections 
may  be  maile  by  the  punc- 
ture methoil.  That  is,  a  hy- 
podermic cannula  is  con- 
nected with  a  syringe  or  a 
constaiit-pre.ssure  apparatus, 
and  inserted  where  lymphat- 
ics are  supposed  to  lie.  The 
cannula  is  forced  in  as  in 
ordinaiy  hj'poderniic  injec- 
tions, and  the  mass  ailo\ved 
to  flow  or  it  is  forced  in.  If 
the  attempt  is  successful,  the 
fine  network  and  collecting 
trunks  of  a  limited  area  Mill 
be  injected.  The  toes  and 
the  finger-tips  of  man  are 
favorite  places  for  injection. 
In  animals  the  pads  of  the 
feet  and  the  bare  spot  on 
the  snout  are  good.  A  lym- 
phatic gland  is  always  easy 
to  inject.  For  an  injecting 
mass  mercury  was  much 
used  by  the  older  anatomists. 
Colored  gelatin  was  also  used 
and  is  now  much  more  em- 
ployed than  mercury  as  it 
flows  readilj'  through  the 
l.vmph  glands.  An  excellent 
gelatin  mass  is  Iloj'er's 
chrome  yellow:  diy  gelatin, 
ISgra.  ;  water,  75  c.c.  After 
the  gelatin  is  softened  it  is 
melted  over  a  wati'r  liath  and 
heated  to  80  C,  then  7."i  e.c. 
of  a  cold  saturated  solution 
heated  to  80°  C,  is  added  to 
of  a  cold  saturated  solution 


Fig.  3309.— Diagram  of  the  Lym- 
phatic System  in  the  Embryo 
Pig  30  Mm.  Long.  x'2. 
(  S  a  b  i  n  . )  MPy  Mesenteric 
plexus  ;  HE,  recept  a  c  u  1  u  m 
chvh  (chvlocyst).  The  other 
letters  as  in  Fig.  3307.  It  will 
be  seen  that  in  this  Hgnre  the 
chylix^yst  is  double,  and  that 
the  thoracic  duct  is  also  double 
nearly  to  its  termination.  In 
this  stage  the  caudal  lymph 
sacs  have  lost  their  connection 
with  the  vein,  and  from  now 
on  the  only  connection  with 
tlie  vascular  system  is  through 
tile  thoracic  duct  as  in  the 
adult. 


of  bichromate  of  i)otash, 
the  gelatin  ;  finally,  75  e.c, 
of  acetate  of  lead  is  heat- 
ed to  80°  C.  and  added 
with  con.stant  stirring. 
Berlin  blue  in  gelatin  is 
preferalile  for  mici'osco]iic 
specimens  (Plate  XLIV. 
and  Figs.  3293,  3300), 
India  ink  in  water  is  also 
of  great  service,  especially 
in  embrjos. '" 

The  puncture  method 
was  used  by  Hunter,  Mas- 
cagni,  and  Cruikshank. 
Cruikshank,  in  his  "An- 
atomj'  of  the  Absorbing 
Vessels"  (1790),  p.  44, 
says:  "I  have  sometimes 
injected  the  laeteals  from 
punctures  made  by  the 
side  of  the  veins  where 
I  knew  they  must  be, 
though  they  were  then 
invisible  to  the  naked 
eye."  He  also  injected 
the  lymphatic  glands  by 
puncture. 

Young  animals  are  best 
for  studying  the  lym- 
phatics, and  the  leaner 
the  animal  the  better. 
For  investigating  the  em- 
biyology  of  the  13'miihatics,  emlirvos  in  ^vhicll  the 
heart  is  still  beating  are  best.  After  the  embryos  are 
cold  they  cannot  be  satisfactorily  injected  (Sabiu '»). 
In  man  lymphatics  have  been  demonstrated  in  organs  in 


Fig.  3310.  -  Composite  Picture  of 
the  Spreading  i»f  the  Supertlcial 
Lymphatics  in  the  Embivn  rig. 
(Sabin.)  -1,  Area  of  lyint'liaiics 
in  a  pig  18  mm.  Ioul'  ;  B,  ai  ea  m  a 
pig  20  mm.;  (_",  area  in  a  pig  30 
mm.  long,  D.  area  in  a  pig  of  40 
mm.  long.  In  the  stages  shown 
there  are  no  lymphatics  beyond 
the  outlines  indicated. 
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the  fa'tus  when  they  could  uot  be  in  tlie  adult.     Mature 
animals  are  better  for  the  lymphatics  of  the  reproductive 


Sys 


Fig.  3.311.— Terminal  Lymphatics  of  the  Skin  Between  the  Eye  and 
Ear  in  a  Pig  50  Mm.  Long.     X  11.    (Sabin.) 

organs;  and.  for  the  pancreas,  an  old  man  or  animal  is 
to  he  chosen.  Simon  Henry  Gage. 
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LYMPH  NODES,  DISEASES  OF— Anatomical  Con- 
siderations.— The  proper  appreciation  of  the  patho- 
logical changes  met  with  in  the  lymph  nodes  presumes 
a  slight  knowledge  of  the  normal  anatomy  of  these  or- 
gans.    Thej'   are  small,  bean-shaped   or    oval  nodules 


which  lie  in  the  course  of  the  lymphatic  vessels  and  on 
the  more  protected  portions  of  the  body,  as,  for  exam- 
ple, in  the  lateral  regions  of  the  neck,  t'Ls  axilla',  the  in- 
guinal regions,  about  the  peritoneal  and  pleural  cavities, 
and  in  the  folds  of  the  mesentery.  A  small  depression, 
known  as  the  hilus,  is  usually  present  at  one  portion  of 
tlie  node,  marking  the  point  of  exit  of  the  efferent  lym- 
phatics and  the  blood-vessels.  The  nodes  lie  in  a  soft 
connective  tissue  and  are  quite  freely  movable  in  the  fat 
which  often  surrounds  them.  Thev  are  normally  of  a 
reddish  gray  color,  and  a  cross-section  of  a  freshly  re- 
moved node  is  usually  somewhat  translucent. 

The  nodes  are  surrounded  by  a  thin,  fibrous  capsule 
containing  some  fat  tissue  and  blood-vessels,  and  occa- 
.sionally  a  few  smooth  muscle  fibres.  The  capsule  sends 
jirocesses  into  the  node  wliicli  are  known  as  trabeculte. 
The  capsule  and  tlie  trabecular  send  off  fine  connective- 
tissue  fibres  into  the  substance  of  the  node,  forming  a 
delicate  network  in  the  meshes  of  which  lie  the  leuco- 
cytes forming  the  parenchyma  of  the  organ.  These  cells 
are  chiefly  of  the  variety  known  as  lymphocytes,  which 
possess  a  single  large  spherical  nucleus  and  a  relatively 
small  amount  of  cell  body. 

The  masses  of  lympliocj'tes  near  the  periphery  of  the 
node  are  collectetl  into  nodules  known  as  the  follicles  or 
secondary  lymph  nodules.  They  are  surrounded  bj'  a 
l3'mph  sinus,  deriveil  from  the  division  of  the  afferent 
lymphatics  into  an  anastomosing  network  of  spaces  lined 
with  flattened  endothelium.  In  the  centre  of  the  folli- 
cles a  lighter  area  can  often  be  seen  in  stained  sections, 
where  the  cells  are  slightly  larger  than  in  the  periphery 
of  the  nodule  and  often  show  karyokinetic  figures.  The 
lympliocv'fes  are  formed  in  these  germinal  centres,  as 
they  are  called,  and  pass  from  them  to  the  peripher)' 
of  the  nodule,  from  wliieli  they  are  set  free  in  the  lymph 
sti'eam  of  the  sinus. 

In  the  centre  of  the  lymph  nodes  the  arrangement  of 
the  lymphocytes  is  somewhat  different.  They  do  not  lie 
in  masses  as  in  the  cortical  nodules,  but  are  suspended  in 
strands  in  the  connective-tissue  network  lying  between 
the  trabecula;,  and  are  called  medullary  cords.  Each 
cord  is  surrounded  by  a  lymph  sinus  which  separates  it 
from  the  trabeculae.  , 

The  lymph  sinuses  are  formed  from  the  afferent  l.ym- 
phatics.  some  of  which  enter  the  node  at  the  sinus,  oth- 
ers through  the  capsule.  They  pass  to  the  periphery  of 
the  node  "and  break  up  there  into  an  anastomosing  sei'ies 
of  vessels  which  pass  inward  and  surround  the  follicles 
and  the  medullary  cords,  and  finally  reunite  to  form  the 
efferent  lymphatics  and  pass  out  at  the  hilus.  The  lymph 
sinuses  so  formed  are  lined  with  flattened  endothelium. 

The  blood-vessels  enter  chiefly  at  the  hilus  and  are  dis- 
tributed first  to  the  medullary  cords  and  then  to  the  sec- 
ondiiry  nodules. 

Reticular  tissue  containing  lymphocytes  is  not  con- 
fined to  the  l^'mph  nodes,  but  is  found  in  the  organs  and 
especially  in  the  mucous  membrane  of  the  digestive 
tract.  The  tonsils  and  crypts  in  the  tongue,  the  solitary 
and  agminate  follicles  of  the  intestine  are  examples  of 
such  collections.  The  structure  of  the.se  deposits  of  lym- 
phoid tissue  varies  from  that  of  the  lymph  nodes.  The 
development  of  lymph  sinuses  and  germinal  centres  is 
much  less  complete  than  in  the  nodes.  The  lymphocytes 
are  also  uot  whollj-  carried  off  in  the  lymph  circulation, 
but  many  of  them  wander  out  through  the  epithelial 
layer  covering  these  collections  of  lymphoid  tissue  and 
enter  the  digestive  tract. 

The  agents  which  incite  pathological  changes  in  lymph 
nodes  are  as  a  rule  carried  in  the  lymphatics  to  the  node 
and  first  enter  the  lymph  sinuses  at  the  periphery  of  the 
node.  Coarser  particles  of  foreign  matter,  such  as  dust 
or  soot,  are  often  deposited  in  this  portion  of  the  node, 
and  are  taken  up  by  the  phagocytic  endothelial  cells  of 
the  sinus.  The  same  is  true  of  tlie  cells  of  tumors  which 
are  found  first  in  the  periphery  of  the  node  where  they 
occupy  the  sinuses.  The  effects  of  bacterial  poisons  are 
often  most  marked  in  the  peripheral  portions,  though  the 
bacteria  are  usually  caught  in  the  filters  of  the  nodules  or 
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meduUaiy  cords.  Thus,  tuberculous  foci  generally  begin 
near  the  centre  of  the  node  and  may  leave  the  peripheral 
portions  in  a  more  or  less  normal  state. 

The  PAxnoLoGicAL  Changes  in  Lymph  Nodes. — Ptg- 
'mentntion.  The  pigment  which  is  most  frequently  fouml 
in  l3'mph  nodes  is  derived  from  soot  or  coal  dust.  Sili- 
cious  material  inhaled  by  stone-cutters  or  grinders  may 
also  be  transported  to  the  broncliial  lymph  nodes.  De- 
posits of  iron  o.xide  are  found  in  the  nodes  of  iron  work- 
ers. The  pigment  may  also  be  derived  from  the  sub- 
stances used  in  tattooing,  which  are  chielly  India  ink  and 
vermilion.  Finally,  the  pigment  may  arise  in  the  body 
from  the  destruction  of  the  red  blood  corpuscles,  either 
following  hemorrhage  or  produced  by  parasites,  such  as 
the  Plasmodium  malaria.  The  brown  pigment  which 
colors  the  skin  and  mucous  membranes  of  those  suffering 
from  Addison's  disease,  may  also  be  carried  to  the  lymph 
nodes. 

The  pigment  collects  first  in  the  lymplt  sinuses  at  the 
periphery  of  the  node,  being  carried  thither  either  by  tiie 
l_yni]ih  stream  or  b}'  phagocytes.  It  may  remain  in  this 
position  either  in  the  meshes  of  the  fibrous  reticulum  or 
in  the  endothelial  cells  lying  in  the  sinus.  If  the  amount 
of  pigment  be  very  large,  it  is  finally  carried  to  all  por- 
tions of  the  node  and  fills  tlie  nodules  and  the  lymph 
cords. 

A  small  mount  of  pigment  may  not  cause  any  change 
in  the  structure  of  the  node,  l)ut  large  quantities  induce 
a  chronic  hyperplasia  of  the  fibrous  tissue  which  may 
result  in  a  more  or  less  complete  destruction  of  the  cells 
and  the  reticulum  of  the  node,  and  their  replacement  by 
dense  pigmented  connective  tissue.  This  chronic  intiam- 
matiou  may  involve  the  periglandular  structures  and 
give  rise  to  dense  connectix'e-tissue  masses  about  the 
node.     Such  nodes  are  of  course  functionless. 

Atrophy.  The  Ij'mph  nodes  of  children  are  larger  than 
those  of  atlults,  so  that  a  slight  atrophy  of  these  struct- 
ures takes  place  during  life.  In  old  age  a  more  com- 
plete atrophy,  with  a  diminution  in  the  number  of  lymph- 
ocytes and  thickening  of  tlie  fibrous  tissue  of  the  node, 
is  a  regular  occurrence.  The  node  may  be  reduced  to 
a  mere  shell,  the  centre  of  which  is  filled  with  fat  tissue; 
or  it  may  be  small  and  hard  and  the  fat  tissue  lie  about 
it.  Such  nodes  are  paler  than  normal  owing  to  the  in- 
crease in  the  amount  of  connective  tissue  and  to  a  dimi- 
nution in  the  blood  supply. 

Amyloid  degeneratioH  of  the  reticulum  and  of  the  walls 
of  the  blood-vessels  may  appear  in  the  lymph  nodes  as  a 
part  of  a  general  amyloid  degeneration  of  the  organs  of 
the  bod.y  following  prolonged  suppuration,  tuberculosis, 
or  syphilis,  or  it  may  be  limited  to  the  nodes.     In  the 
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Fib.  3312.— Piprmentation  of  Lymph  Node,  with  Chronic  Inflamma- 
tion, a,  Capsule;  h,  follicle;  c.  dilated  .sinus  mth  phagocytes 
carrying  pigment.    (Dr.  F.  C.  Wood.) 

latter  case,  amyloid  degeneration  is  most  frequently  seen 
in  the  hyperplastic  nodes  of  pseudoleuka'inia,  and  in 
chronic  or  tuberculous  inflammation.  In  advanced  cases 
the  fibres  of  the  reticulum  may  become  greatly  swollen 
so  as  to  cause  the  parenchyma  of  the  node  to  undergo 
atrophy.     Under  such  circumstances  the  node  is  hard  and 


transparent  and  gives  a  mahogany  brown  when  treated 
with  tincture  of  iodine.  Sections  stained  with  methyl 
violet  or  thionin  show  the  metachromatic  staining  char- 
acteristic of  amyloid  in  the  other  portions  of  the  body. 

Iljiiiliiii'  (h'ljriiij-atiijii  of  the  Avails  of  the  vessels  and  the 
reticulum  is  occasionally  seen  in  tuberculous  or  carcinom- 
atous nodes  or  in  old  age. 

Fatty  der/enenition  is,  Rven  chiefly  in  the  lymphocytes  in 
connection  with  acute  inflammation  of  tlie"  lymph  "nodes. 

Fdtty  itifiltriidon  of  the  nodes  is  occasionally  seen  in 
obese  persons,  and  may  follow  the  atrophy  resulting  from 
chronic  inflanunation  or  old  age. 

Ctjleif cation  oi  the  nodes  is  seen  chiefly  in  old  tuber- 
culous or  suppurative  lesions  where  the  lime  salts  are 
deposited  in  the  necrotic  areas,  biit  occasionally  carcinom- 
atous nodes  will  be  found  to  be  calcified,  especiall_y  in 
slow-growing  scirrhous  carcinomata  of  the  breast,  when 
the  a.xillary  nodes  have  been  invaded  for  a  long  time  and 
degeneration  has  taken  place  in  the  tissue  of  the  new 
growth. 

Animal  parasites  have  been  found  in  (he  lymph  nodes 
in  rare  cases.  The  embryos  and  adult  worms  of  the  fila- 
ria  sanguinis  hominis  have  been  seen,  and  also  the  em- 
bryos of  the  trichina  spiralis.  Cysticercus  and  the  eehi- 
nococciis  embryos  have  also  been  seen. 

Acuti'  Lymphadenitis.  Acute  inflammation  of  the  l_vmph 
nodes  is  due  to  the  presence  either  of  micro-organisms 
or  of  their  to.\ins.  In  these  conditions  the  lymph  nodes 
are  enlarged  and  contain  a  considerable  amount  of  .sc- 
rum. The  capsule  is  distended  and  the  blood-vessels  are 
strongly  injected.  The  color  of  the  node  under  these 
conditions  is  a  much  darker  red  than  normal.  When  the 
condition  is  advanced,  the  node  softens  and  the  softened 
tissue  can  easily  be  scraped  from  the  cut  surface.  Ac- 
cording to  the  microscopical  changes  which  take  place 
lymphadenitis  may  be  divided  into  the  h_yperplastic  and 
the  exudative  forms.  In  the  hyperplastic  form  the 
changes  are  largely  due  to  a  proliferation  of  the  cellular 
elements  of  the  follicles,  of  the  endothelial  cells  of  the 
sinuses,  and  of  the  connectivc-tLssue  cells  of  the  node. 
The  endothelial  cells,  especiallj-  in  typhoid  fever,  can 
often  be  found  lying  free  in  the  sinuses  or  attached  to 
the  trabecule  and  very  much  swollen.  The  germ  cen- 
tres may  be  large  and  may  show  numerous  mitoses  in 
the  early  stages  of  the  disease.  Later,  necrosis  of  the 
hj'perplastic  tissue  is  frequently  seen  and  the  cells  cease 
to  take  any  stain.  In  other  cases  the  inflanunation  is 
distinctlj'  suppiu'ative,  and  in  addition  to  the  hyperplas- 
tic changes  there  are  present  lymphocytes  and  leucocytes 
from  the  circulation,  together  with  hemorrhages  from  the 
blood-vessels.  The  tissues  in  the  centre  of  the  node  sof- 
ten, break  down,  and  fonn,  in  this  waj',  larger  or  smaller 
abscesses. 

In  very  severe  infections  the  inflammation  takes  on  a 
hemorrhagic  character,  and  the  sinus  may  be  filled  Avitli 
blood  and  a  fibrin  network  which  maj'  finallj"  extend  be- 
tween the  necrosed  cells  of  the  follicles.  The  diiihtlaria 
bacillus  is  usually  the  inciting  agent  in  the  production 
of  the  hemorrhagic  type  of  acute  lym|ihadenitis,  though 
the  typhoid  and  anthrax  bacilli  ma}-  act  in  a  similar  man- 
ner. The  bacillus  of  plague  has  a  like  action  on  the 
Ij'mph  nodes,  and  the  nodes  invaded  by  this  organism  are 
quite  constantly  the  site  of  extensive  hemorrhages,  due 
to  the  necrosis  of  the  walls  of  the  blood-vessels  produced 
b.y  the  toxin  of  this  bacillus. 

Very  frequently  the  process  does  not  remain  confined 
to  the  node,  but  extends  to  the  periuodular  tissues,  form- 
ing a  periadenitis.  When  the  process  is  confined  to  the 
nodes,  healing  may  take  place  by  resorption  of  the  con- 
tents of  the  necrotic  areas,  and  repair  by  the  )U'oduction 
of  fibrous  tissue ;  or.  if  these  areas  are  of  considei'able  ex- 
tent, it  may  take  ]ilace  by  absorption  of  the  fluid  and 
encapsulation  of  the  dry  mass  by  fibrous  tissue.  The 
debris  remaining  often  undergoes  a  final  process  of  calci- 
fication. 

Chronic  Lymphadenitis.  This  condition  is  character- 
ized by  chronic  hyperplasia  of  the  various  elements  of 
the  node.     It  may  be  seen  in  conditions  In  which  the 
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node  is  subjected  to  lougcontimied  initatiou,  either  by 
bacteria,  or  bj-  tu.xic  sulistaiiees — tlie  product  of  the  bacte- 
ria or  of  tlie  luetabolism  of  uialignaut  turners, — or,  tiually. 
by  the  niecluiuical  irritation  of  jjarticles  of  soot  or  dust 
wJiicli  liave  been  transported  to  the  lympli  nodes.  The 
general  structure  of  tlie  l_vnipli  node  is  retained.  The 
lymph  sinuses  arelilied  bj'  the  formed  elements  resulting 
from  the  hyperplasia  of  the  endothelial  cells.  The  gei-m 
centres  are  often  better  marked  than  in  normal  Ij'mph 
nodes,  and  in  ease  the  process  coulinues  for  some  time  a 
great  increase  of  the  librous  tissue  takes  place. 

TiibeiTuloiis  liiflaiiiiiiiition.  The  tuberculous  inflam- 
mation maj'  occur  in  single,  isolated  lymph  nodes,  or  in 
small  groups,  or  may  be  diffused  through  all  the  lymph 
nodes  of  the  body.  The  macroscopical  appearance  of  a 
node  which  is  only  slightly  involved  may  not  furnish  any 
clew  to  the  changes  which  have  taken  (ilace.  When  the 
disease  is  advanced  to  a  certain  c-xtenl,  the  node  will 
show  on  cut  section  small,  opaque,  white  areas,  a  little 
paler  than  the  surrounding  lymphoid  tissue.  In  advanced 
forms,  wlien  a  large  amount  of  degeneration  is  present, 
the  disease  is  easily  recognizable  hy  gross  e.xamination. 

This  type  of  inflammation  is  caused  by  the  presence  of 
tubercle  bacilli  in  the  lympli  nodes,  brought  in  a  vast 
majority  of  instances  by  the  Ij'mph  stream  and  onl}' 
rarely  through  the  lilood-vessels. 

Several  types  of  tuberculous  inflammation  can  be  dis- 
tinguished. In  the  first,  one  finds  many  small  tubercu- 
lous nodules  which  are  situated  in  the  lymph  nodules  at 
the  periphery  of  the  node  and  in  the  lymph  cords.  The 
tuberculous  changes  begin  by  a  proliferation  of  the  flat 
endothelial  and  connective-tissue  cells  of  the  reticHlum. 
In  the  centres  of  these  nodules  chees_y  degeneration  often 
makes  its  appearance,  and  on  the  borders  of  the  cheesj' 
areas  arc  often  to  be  found  large  and  small  giant  cells. 

Another  tjpe  of  alteration  in  the  lymjih  nodes  pro- 
duced by  the  tubercle  bacillus  is. a  diffuse  hyperplasia  of 
the  flat  cells  of  the  tissues  with  the  production  of  more 
or  less  necrosis.  In  early  cases  there  may  be  no  necrosis 
and  no  giant  cells.  In  later  cases  the  necrosis  maj'  ex- 
tend to  the  capsule  and  the  node  may  contain  no  giant 
cells  and  no  remnants  of  the  original  structure.  Such 
n<jdes  nia_y  soften  and  Ijreak  down,  and  then  discharge 
their  contents  into  the  tissues  or  into  an  organ  near  b}', 
such  as  the  lung  or  the  bronchi:  or  lime  salts  may  be  de- 
posited in  the  cheesy  matter  and  the  whole  node  become 
calcified.  The  bacilli  in  these  cases  disappear  from  the 
node.  In  the  acute  cases  the  bacilli  are  found  in  the 
cheesy  masses  and  in  the  giant  cells,  which  often  contain 
large  numbers. 

In  those  nodes  in  which  the  amount  of  infection  is 
small  the  lesions  of  simple  inflamnialion  will  be  found  in 
the  periphery  of  the  nodes  and  around  the  tubercles. 
The  cells  of  the  follicles  ami  the  sinuses  will  be  increased 
in  size,  and  there  are  often  more  or  less  swelling  of  the 
endothelial  cells  and  a  proliferation  of  the  cells  of  the 
reticulum. 

The  lymph  nodes,  which  are  most  frequently  attacked 
by  tuberculous  inflammation,  are  these  of  the  lateral  as- 
pects of  the  neck,  especially  tlie  submaxillary  nodes. 
The  portal  of  entry  for  the  infection  may  be  tuberculous 
changes  in  the  tonsillar  tissues,  tuberculous  otitis,  or  a 
tuberculosis  of  the  nose,  or  the  bacilli  may  enter  through 
carious  teeth.  It  is  possible  also  that  tubercle  bacilli  may 
pass  through  the  intact  mucous  membranes  of  the  mouth 
and  the  pharynx. 

The  bronchial  nodes  come  next  in  order  in  frequency 
of  infection,  and  in  tuberculous  children  the  occurrence 
of  tubercles  in  these  nodes  has  been  noted  in  seventy-five 
per  cent,  of  the  cases  dying  in  hospitals.  The  infection 
is  carried  through  the  lungs  to  the  bronchial  nodes,  or  in 
rarer  eases  from  tuberculous  lesions  of  the  bones  of  the 
thorax.  The  mesenteric  nodes  are  frequently  found  to 
be  tuberculous  in  children  in  whom  the  bronchial  nodes 
have  also  become  involved.  Direct  infection  from  the 
intestine.  withv)ut  other  tuberculous  lesions  in  the  body, 
is  probably  a  rare  occurrence. 

Scivfulijus  EnlayyemcHt.     The  chronic  enlargement  of 
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Fig.  SJ13.— a  Portion  of  a  Tubercle  in  a 
Lympti  Node.  In  the  centre  is  a  giant  cell 
surrounded  by  necrotic  material ;  beyond 
this  a  layer  of  endothelial  cells ;  and  at  the 
periphery  the  remnants  of  one  of  the  folli- 
cles of  the  node.    (Dr.  F.  C.  Wood.} 


the  lymph  nodes  in  poorly  nourished  children,  designated 
clinically  as  "scrofulous,"  is  still  of  undetermined  nature. 
While  it  is  true  that  tubercle  bacilli  can  be  demonstrated 
in  a  considerable  proportion  of  such  nodes,  yet  it  is  also 
true  that  they  are  not  constantly  present.  Some  obser- 
vers assume  that 
wc  have  two  sep- 
arate conditions, 
one  a  mild  tuber- 
culous infection, 
the  other  a  chronic 
sinipie  inflamma- 
tion of  the  nodes, 
due  to  other  bac- 
teria than  the  tu- 
bercle bacillus.  It 
has  also  been  sug- 
gested that  the 
chronic  nature  of 
the  process  is  due 
to  the  low  viru- 
lence of  the  tu- 
bercle bacillus. 
Our  ]i  r  e  s  e  n  t 
knowledge  of  the 
variability  in  vir- 
ulence of  the  tu- 
bercle bacillus,  however,  \.i  so  incomplete  that  definite 
conclusions  cannot  be  deduced  and  the  question  must 
be  regarded  as  still  open  for  iin-estigatiou. 

SijphiUtic  Lyinphndeuitix.  The  changes  produced  in 
the  lymph  nodes  by  the  poison  of  syphilis  vary  accortl- 
ing  to  the  stage  of  the  disease.  During  the  "existence 
of  the  initial  lesion  the  neighboring  l\-mpli  nodes  often 
show  a  simple  acute  inflammation  which  may  go  on  to 
suppuration  and  the  formation  of  a  bubo,  "especially 
if  tlie  primary  sore  is  not  keiit  clean. 

During  the  secondary  period  the  nodes  swell  and  be- 
come hard,  but  remain  perfectly  movable.  The  increase 
in  size  is  due  chiefly  to  an  increase  in  the  number  of  ly  mjih- 
oc_ytes:  but  there  ina_y  also  be  an  increase  in  theendotlie- 
lial  and  connective-tissue  cells,  and  an  infiltration  of  the 
walls  of  the  ve.ssels  with  leucocytes.  If  the  patient  is 
treated  with  mei-cuiy,  the  cells  undergo  fatty  degenera- 
tion and  absorption  and  the  node  returns  to  a  normal 
condition.  If,  however,  the  inflammation  has  persisted 
for  any  length  of  time,  the  fibrous  changes  are  likely  to 
be  permanent. 

Gummata  may  develop  in  the  lymph  nodes  in  tertiary 
S3'philis,  but  this  is  rare  and  asa  rule  involves  only  single 
nodes.  The  changes  which  take  jilace  resemble  morpho- 
logically those  produced  by  the  tuliercle  bacillus.  No 
bacilli  can  be  found,  however;  giant  cells  are  not  ustially 
so  abundant,  and  the  necrotic  areas  tend  to  dr}'  up  rather 
than  to  Soften  and  break  down. 

Tumor  Formation  in  Lymph  JHoOes.  The  classification 
of  the  tumors  found  in  lymph  nodes  is  still  incomplete. 
The  source  of  the  difflcnity  lies  in  the  fact  that  certain 
chronic  hyperplasias  of  the  nodes  seem  to  depend  on  in- 
fectious processes,  and  others,  of  a  closely  similar  mor- 
])Iiology,  seem  to  be  independent  of  such  an  "inciting  agent. 
Five  types  of  progressive,  tumor-like  enlargement  &l  the 
lymph  nodes  can  be  distinguished  in  our  present  state  of 
knowledge. 

1.  Lymphadenoma— a  progressive  increase  in  the  lymjih 
nodes  of  the  bod}'  accompanied  by  ana'inia.  This  cyndi- 
lion  is  known  clinically  as  Hodgkin's  disease  or  pseudo- 
leukamia.  A  group  of  nodes  such  as  those  in  the  cervical 
region  may  first  be  attacked,  and  the  process  ma_y  ex- 
tend later  to  other  groups;  or  the  enlargement  may  begin 
simultaneously  in  all  parts  of  the  body.  The  enlargement 
is  a  simple  hyperplasia,  the  structure  of  the  nodes  being 
in  general  retained,  and  the  morphological  distinctions  be- 
tween the  germ  centres,  the  follicles,  and  the  sinuses  are 
not  entirely  obliterated  until  the  disease  is  far  advanced. 
Nodes  so  affected  do  not.  as  a  rule,  break  through  their 
capsules,  but  remain  discrete.  When  examined  in  a 
fresh  condition,  these  nodes  are  found  to  be  harder  thaa 
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Fig.  3.314.- Lvnipho-Sarcoma.  The  intercellular 
connective  tissue  is  well  developed  in  dis- 
tinction from  tliat  in  small  round-cell  sar- 
coma.   (Dr.  F.  C.  Wood.) 


normal  and  the  cut  surface  is  pale  as  compared  to  the  gray 
color  of  a  normal  node.  There  is  no  tendency  to  necrosis. 
There  may  be  liyperplasia  of  the  lymph  nodules  in  the 
organs,  such  as  the  liver,  sjileen,  and  kidne.v.  and  in  the 
walls  of  tlie  intestine;  but  dilluse  infiltration  of  the  vis- 
cera witli  lym- 
phocytes is  not 
seen.  The 
changes  in  the 
blooil  aje  those 
of  a  severe  anoe- 
niia  of  a  chloro- 
tic  tj-pe, without 
increase  in  the 
number  of  leu- 
cocytes. Pin- 
kus  has  recently 
claimed  that  all 
cases  of  Hodg- 
kin's  disease 
show  a  relative 
lymphocytosis, 
but  this  has  not 
been  proven  and 
tlie  cases  which 
the  writer  has 
been  able  to  observe  have  shown  no  such  change.  Death 
is  usually  due  to  some  intercurrent  condition  or  to  the 
mechanical  action  of  the  tumors — as,  for  example,  com- 
pression of  tlie  tracliea. 

2.  Tuberculous  hyperplasia  of  a  smaller  or  larger  num- 
ber of  nodes.  A  number  of  cases  have  been  described 
which  ran  a  clinical  cour.se  exactly  similar  to  that  of  Hodg- 
kiu's  disease,  but  showed  on  autopsy  either  nodes  with  a 
large  amount  of  necrosis  and  tubercle  tissue,  or  a  simple 
hyperphisia  of  the  nodes  without  any  morphological  tu- 
bei'cles  in  these  nodes.  Tubercle  bacilli  can  be  demon- 
strated by  staining  or  by  animal  inoculations.  The  blood 
of  such  cases  shows  the  ana'mia  chai'acteristic  of  Hodg- 
kin's  disease.  Pinkus  claims,  however,  that  a  relative 
lymphocytosis  is  not  present  in  the  tuberciUous  cases. 

3.  H_vi)er|ilasia  of  the  l_vmph  nodes  in  connection  with 
either  lymiiluitic  or  myelogenous  leukipmia.  Such  hy- 
periilasia  is  of  more  or  less  constant  occurrence,  espe- 
cially in  the  lymphatic  types,  but  the  enlargement  rarely 
reaches  the  extent  seen  in  Hodgkin's  disease.  The  ex- 
amination of  the  blood  reveals  the  nature  of  the  disease. 
The  noiles  may  be  simply  hyperplastic,  with  a  great  in- 
crease in  the  numl)er  of  Ij'mphocytes  and  a  loss  of  the 
chai'acteristic  morphology,  as  is  seen  in  lymphatic  leuka;- 
mia,  or  the  nodes  maj'  show  alterations  known  as  myeloid 
degeneration  in  cases  of  myelogenous  leuktemia.  This 
change  consists  in  the  appearance,  in  the  lymph  node, 
of  structures  found  under  normal  conditions  in  the  bone 
marrow  onl_v.  These  are  the  myelocytes  or  characteristic 
cells  of  the  mari-ow,  with  the  granulations  proper  to  the 
three  types  which  are  found  in  that  situation.  These 
myelocytes  are  deposited  in  the  node  and  there  prolifer- 
ate, forming  small  masses  of  a  structure  strikingly  differ- 
ent from  tluit  of  normal  13'mphoid  tissue  with  its  small 
non-granidar  cells.  The  nodes  in  the  acute  forms  of 
lymphatic  leukicmia  often  show  hemorrhagic  areas ;  these 
are  less  common  in  the  chronic  leukwmias. 

4.  Lymphosarcoma.  This  form  of  primary  new 
growth  arising  in  lymph  nodes  is  distinguished  from  the 
tumors  foinied  in  Hodgkin's  disease  b,\'  tlie  fact  that  it 
does  not  retain  the  normal  morphology  of  the  node  but 
rapidly  proliferates  and  bi-eaks  through  the  capsule  to 
infiltrate  the  surrounding  tissues  and  to  foim  metasta- 
ses in  other  portions  of  the  bod}'.  The  tumoi's  show  a 
marked  tendency  to  degenerate  and  soften  at  tlieii-  cen- 
tres. Another  point  of  differentiation  betM'een  lympho- 
sarcoma and  the  hyperplasias  of  the  lymph  nodes  is  in  the 
large  amount  of  connective-tissue  reticulum  between  the 
cellsof  the  former.  This  also  aids  in  dilTrrenliating  these 
tumors  fi-om  the  small  round-celled  saiHoniata  in  which 
the  connective-ti.ssue  reticulum  is  small  in  amount,,  or  en- 
tirely absent  in  portions  of  the  growth. 


The  lymphosarcomata  may  involve  only  a  group  of 
nodes,  or  a  mmiber  of  nodes  in  different  portions  of  the 
body  may  enlarge  simultaneously  and  by  their  metas- 
tases give  rise  to  a  general  sarcomatosis  with  a  diffuse 
infiltration  of  the  tissues  of  the  body,  especially  those  of 
the  liver  and  kidne\'. 

5.  Sarcoma.  Primary  sarcomata  of  the  lymph  nodes 
are  rare.  Tliey  must  not  be  conlu.sed  with  the  lympho- 
sarcomata which  usually  involve  a  number  of  nodes 
simultaneously  and  diffusely  infiltrate  the  organs  of  the 
body.  The  true  sarcomata  are  confined  as  a  rule  to  a 
single  node,  soon  break  through  the  capsule,  and  form 
nodular  metastases  by  the  transfer  of  tumor  jmrticles 
through  the  medium  of  the  blood  current,  but  they  do 
not  as  a  rule  involve  other  lymph  nodes. 

The  types  of  sarcomata  which  have  been  described  as 
arising  fi'om  lymph  nodes  are:  spindle-celled  sarcoma, 
with  moi'e  or  less  fibrous  tissue;  melanosarcoma ;  angio- 
sarcoma; and  round-celled  sai'coma;  the  last  being  often 
indistinguishable  from  the  true  lymphosarcoma.  Ziegler 
figures  an  alveolar  sarcoma  of  a  h'mph  node. 

Endothelial  tumors  have  been  described  as  arising  in 
Ij'mph  nodes,  but,  inasmuch  as  the  morphology  is  always 
suggestive  of  carcinoma,  it  is  probable  that  the  cases  re- 
ported have  lieen  due  to  tlie  invasion  of  a  node  from  some 
internal  carcinoma  whose  existence  was  not  observed. 

The  wiiter  has  in  his  possession  two  tumors  from  the 
region  of  the  neck,  one  of  which  is  morphologically  an 
endothelioma  of  the  cylindromatoiis  tyjie,  the  other  an 
alveolar  sarcoma  derived  apparently  from  the  large  endo- 
thelial cells  of  the  trabeculje.  It  is  possible,  however, 
that  both  of  these  growths  are  congenital  remains  from 
some  of  the  glandular  structui-es  in  the  neck,  asd  that  the 
lym|)hoid  tissue  which  they  contain  is  merely  the  lym- 
jihoid  tissue  so  often  seen  about  the  congenital  cysts  and 
ducts  of  the  cervical  region. 

Secondary  invasion  of  the  lymph  nodes  by  sarcomata 
is  rare.  The  tumor  particles  reach  the  nodes  through  the 
blood-vessels  as  a  rule,  and  spread  diffusely  throughout 
the  lymphoid  tissue.  Such  metastases  occiu-  most  fre- 
quently in  eei-taiu  types  of  sai'coma,  notably  the  small 
round-celled  and  the  melanotic  forms.  In  central  sarco- 
mata of  the  bone  the  regional  lymph  nodes  are  fre- 
quently invaded. 

6.  Carcinoma.  Carcinoma  of  the  lymph  nodes  is  al- 
waj's  secondary  to  a  tumor  of  .such  portions  of  the  body 
as  contain  epithelium.  Such  secondary  invasion  of  lymph 
nodes  by  the  cells  of  epithelial  new  growths  takes  place 
tlirough  the  afferent  lymphatics;  and  the  cells,  theiefore, 
are  first  deposited  in  the  lymph  vessels  and  the  sinuses  at 
the  periphery  of  the  node.     In  verj'  early  cases  the  cells 
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Fig.  331.5.— Invasion  of  a  Lymph  Node  with  the  Cells  of  a  Carcinoma. 
The  peripheral  lymphatics  and  a  portion  only  of  the  sinus  are  in- 
volved.   (Dr.  F.  C.  Wood.) 


of  the  tumor  maj'  be  confined  to  these  points  and  not  in- 
vade the  follicles  or  cords.  The  tumor  cells  may  attach 
themselves  to  the  walls  of  the  lymphatics  and  grow  over 
the  surface  of  the  endothelial  cells  lining  these  vessels, 
giving  rise  to  an  ajipearance  which  lias  been  erroneously 
interpreted  as  a  new  formation  of  carcinoma  cells  from 
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the  eudotbelial  cells  of  the  vessel  walls.  The  sinuses  may 
be  partially  or  wholly  tilled  with  the  large  cells  of  the 
new  growth,  which  can  be  distinguished  from  the  sinus 
endothelium  by  tlie  more  rcgidar  outline  of  the  cell  and 
the  abundant  chromatin  of  the  nucleus.  As  the  growth 
of  the  tumor  cells  continues  the  entire  node  may  be  re- 
placed by  them,  but  usually,  before  this  takes  place, 
there  is  a  considerable  increase  in  the  amount  of  connec- 
tive tissue  present.  Degenerative  changes  may  take 
place  in  the  tinnor  cells  with  necrosis  of  the  tissue  and 
softening  of  the  centre  of  the  node.  Occasionally  these 
softened  nodes  become  infected  and  give  rise  to  a  sup- 
purative periadenitis. 

Tlie  presence  of  a  malignant  epithelial  growth  usually 
causes  a  slight  hyperplasia  of  the  neighboring  lymph 
nodes,  even  though  the  tumor  is  not  infected  with  micro- 
organisms or  ulcerated.  These  changes  are  confined 
chierty  to  the  jieripheral  sinuses  and  produce  an  hyper- 
plasia" of  the  sinus  endothelium  which  may  be  mistaken 
by  a  careless  observer  for  an  invasion  of  the  tumor  cells. 
The  germ  centres  of  the  follicles  are  also  more  prominent 
in  these  nodes  than  in  those  under  normal  conditions. 
Apparently  the  metabolic  products  of  the  tumor  have 
the  jiowerof  slightly  irritating  the  lymph  nodes  through 
which  they  are  filtered. 

Lymph  "nodes  invaded  by  the  cells  of  a  carcinoma  can 
usually  be  diagnosed  by  gross  inspection.  The  node  is 
liard.  iaul  on  section  the  areas  involved  are  much  paler 
than  tlie  normal  node  and  more  opaque;  but  occasionally 
iioiU-s  will  be  seen  which,  tliough  invaded  by  the  new 
growth,  do  not  differ  sulHcieutly  from  the  normal  to  allow 
of  a  diagnosis  by  inspection,  and  recourse  must  tlien  be 
had  to  "microscopic  e.xamination.  Nodes  invaded  by  a 
sarcomatous  new  growth  cannot  usually  be  distinguished 
from  the  normal  except  by  their  size.  An  e.xception  is 
seen  when  the  sarcoma  is  of  a  melanotic  type;  such  nodes 
may  be  almost  black  from  the  pigment  of  the  tumor. 

Francis  Carter  IPood. 

LYMPHOMA.— This   term  has  been'  used  indiscrimi- 

-nately  to  indicate  any  enlargement  of  tlie  lymphadeuoid 
structures  of  the  body,  without  regard  for  the  true  na- 
ture of  the  enlargement  or  its  etiology.  Most  commonly 
it  is  applied  in  g"eneral  medical  literature  to  the  general- 
ized lymphadeuoid  hyperplasia  associated  with  leukannia 
and  pseudoleuktvmia  (often  distinguished  as  "malignant 
lymphoma"),  or  to  tiie  more  localized  glandular  eularge- 
liientsof  lymphosarcoma,  benign  lymphatic  hyperplasia, 
and  primitive  splenomegaly ;  yet  it  is  by  no  means  in- 
fjeiiuently  that  "syphilitic  lymphoma,"  "scrofulous 
lymphoma,"  or  "acute  lymphoma,"  is  referred  to  under 
this  title.  In  the  proper  use  of  the  word,  it  should  be 
limited  to  apply  only  to  true  neoplasms  that  repioduce 
the  structure  of  lymphadenoid  tissue.  These  tumors 
_  would  be  benign,  since  malignant  tumors  of  similar  na- 
'ture  would  come,  in  the  usual  classification,  uuder  sar- 
coma, specified  as  "lymphosarcoma."  Anew  growth  of 
lymphadenoid  tissue  of  infectious  origin,  whether  the  eti- 
ology is  knowu  or  not,  should  not  be  called  lymphoma. 
The  confused  condition  of  the  classification  of  the  various 
lymphatic  enlargements  is  attributable  to  the  ambiguous 
structure  of  the  growth  and  the  dilficulty  of  distinguish- 
ing even  those  of  known  etiology  from  one  another. 
That  the  term  lymphoma  continues  to  be  used  in  this 
irregidar  wa\'  is  probablj'  because  benign  tumors  repro- 
ducing lymph-gland  structures,  that  are  distinctly  neo- 
plasms, are  so  rare.  Such  a  case  has  been  described  by 
Le  Covmt, '  but  there  seem  to  be  few  other  instances  in 
the  literature,  probably  because  they  have  not  been  rec- 
ognized, rather  than  that  they  do  not  occur.  Le  Count's 
<;ase  is  described  as  follows: 
'  In  section  the  fresh  si)ecinien  is  light  reddish,  its  sur- 
face studded  with  ari'as  resembling  closely  the  Malpighi- 
an  bodies  of  the  spleen.  Tin;  growth  is  encapsulated, 
has  no  coarse  trabecuUv.  is  not  vei'y  vascular.  Histologi- 
cally it  is  characterized  by  reproducing  quite  closely,  but 
witii  some  difTerenees,  the  structure  of  a  normal  gland. 
There  are  many  nodes  with  an  area  of  large  pale  cells, 


of  endothelial  type,  which  are  usually  central  and  located 
at  or  near  the  point  where  an  arteriole  breaks  into  capil- 
laries. Surrounding  tins  are  (juite  regiUar  rows  of  small 
lymphoid  cells.  The  tissue  between  the  nodes  is  loose, 
consisting  of  a  tine,  non-nucleated  reticulum,  supporting 
small  lymphoid  cells. 

Because  of  its  rarity,  and  its  eminently  benign  course, 
such  a  true  lymphoma  is  merely  of  scientific  interest. 
Of  much  more  importance  are  the  Ij'mph-gland  enlarge- 
ments associated  witJi  leukemia  and  pseudoleukKraia, 
w'hich  are  what  is  conunonly  designated  by  the  term 
lymphoma.  While  leuka'una  is  a  fairly  distinct  condi- 
tion, as  well  pathologically  as  clinically,  the  reverse  is 
true  of  pseudoleuka?mia,  and  to  obtain  any  clear  picture 
of  its  anatomical  basis  is  almost  hopeless.  If  we  admit, 
however,  that  by  pseudoleuka'mia  or  Ilodgkin's  disease 

is    imderstood     a    

fairly  definite 
symptom  com- 
plex, character- 
ized by  general 
lymphadenoid  hy- 
perplasia, anaemia 
without  leucocy- 
tic  increase,  and 
a  course  always 
downward,  and 
accept  the  view 
that  these  condi- 
tions ma}'  be  pro- 
duced by  a  vari- 
ety of  etiological 
factors,  the  situa- 
tion is  somewhai 
simplified.  Then 
we  can  place  on 
one  hand  those 
cases  which  are 
manifestly  infec- 
tious, generally  fig.  331«.— True  Lympb 
tuberculous,  as 
has  been  showu 
by  Sternberg," 
Crowder,^  and  others.  This  leaves  a  group  in  which  the 
glandular  enlargement  is  much  more  like  a  tumor  growth, 
both  in  structure  and  in  absence  of  apparent  cause.  Two 
types  of  enlargement  may  be  distinguished.  In  one  the 
process  resembles  that  of  a  malignant  tumor,  both  macro- 
scopically  and  microscopically.  In  tlie  other,  the  change 
retains  the  essential  features  of  benign  growth,  although 
multiple,  and  this  benign  enlargement  corresponds  ana- 
tomically to  the  localized  enlargement  of  one  or  a  small 
group  of  glands  that  is  observed  occasionally  remaining  for 
long  periods  without  the  accompanying  manifestations  of 
Hodgkin's  disease,  which  local  glandular  enlargement  is 
quite  generally  known  among  surgeons  as  l\-mphadeno- 
nia.  This  process  then  simulates  a  true  benign  tumor 
growth,  and  it  is  to  this  that  the  term  lyniplunlenoma* 
is  best  applied,  to  distinguish  it  from  the  malignant  type 
of  lymphadenoid  growth,  to  which  the  term  li/iiiphomr- 
cijiiiii  should  be  restricted. 

The  use  of  the  termination  oma,  placing  this  condition 
among  the"tumors,  is  tentative,  for  there  is  much  reason 
to  believe  that  eventually  such  enlargements  will  all  be 
found  to  be  infectious;  but  as  this  is  equally  true  in  the 
case  of  many  other  tumors,  such  termiufilogy  is  justifi- 
able. It  nuist  be  admitted,  however,  that  the  most  sub- 
stantial reason  for  using  such  a  term  as  lymphadenoma 
at  all  lies  in  the  fact  that  such  usage  is  general,  even  by 
acknowledged  authorities,  and  the  function  of  such  an 
article  as  this  is  rather  to  record  what  is  than  to  suggest 
what  should  be. 


*  other  names  founrt  in  use  to  indicaU?  the  general  glandular  en- 
largeinent  of  Hiiiiirkin's  disease  are :  lymphadenosis,  lymphosar- 
coniii.  Iviiiplioniu,  nialiL'iiant  Ivnipboina.  pscudoleuliainila,  amemia 
Ivniphailca.  adeiiie.  Iviiiphade'iiie.  Sini-e  these  terms  are  in  many 
iiistances  oontradieiory.  it  is  evident  how  loose  the  ideas  and  nomen- 
I   clalure  on  this  subject  really  are. 


oma.  Photocrapb  of 
section  showing' lymph  nodes  and  inter- 
nodal  tissue.  SliRhtly  magnifled.  (Le 
Count.) 
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Lymphadeuoma,  as  above  deflned.  is  a  process  of  eu- 
largemeut  of  lyinph  i^lauds  which  is  remarkabU- iu  affect- 
ing several  glauds  simultaueoush',  or  iu  rapid  succession. 
Usually  the  growth  is  limited  to  one  group  at  first,  to 
involve  the  others  later,  or  it  may  appear  iu  widely  sep- 
arated places  at  the  same  time.  Sometimes  the  usually 
recognized  groups  of  glauds  alone  are  involved,  but  often 
every   portion  of  lymphadenoid  tissue  in    the   body  is 


Fig.  3317.— Photoprapli  o£  Centre  of  a  Lymplioma  Node,  ShowInK 
the  Pale  Germinal  Ceutre  and  the  Rows  ut  Lymphoblasts.  (Le 
CouYit.) 

affected,  and  microscopic  structures  nia.v  enlarge  to  con- 
siderable swellings.  It  is  this  peculiar  diffuseuess  of  the 
process  that  distinguishes  it  from  anj'  ordinary  tumor 
growth  and  makes  the  infectious  origin  seem  so  probable. 

When  the  growth  is  examined  closely  it  is  found  that 
even  in  the  largest  masses  the  individuality  of  the  com- 
ponent glands  has  not  been  lust  b_y  fusion;  each  pre- 
serves its  own  capsule,  although  thc_y  may  adhere  closely 
to  each  other.  The  separate  glands  may  reach  the  size 
of  a  hen's  egg,  although  usually  few  are  larger  than  a 
hickory  nut.  The  groups  of  glands  in  the  cervical,  axil- 
lary, mediastinal,  and  retroperitoneal  regions  often  form 
huge  tumors,  of  irregular  outline  and  nodular  surface. 
In  consistence  the  glands  are  about  as  soft  as  normal 
kidney  tissue.  The  external  surface  is  pale,  and  the  cut 
surface  a  pale  pink.  In  some  glands  the  cut  surface 
shows  almost  no  apparent  structure,  it  is  alike  from  cen- 
tre to  margin;  in  other  cases,  a  considerable  growth  of 
connective  tissue  is  .seen,  dividing  the  gland  into  irregu- 
lar lobules.  The  gland  is  not  pultaceous,  and  areas  of 
necrosis  and  hemorrhage  are  rarely  seen.  Suppuration 
is  uncommon,  and  almost  always  due,  when  present,  to 
erosion  of  some  surface.  If  the  spleen  is  enlarged,  as  it 
usually  is,  it  seems  that  the  follicles  are  affected  chielly, 
and  in  a  way  quite  like  the  glauds.  The  tonsils  and  in- 
testinal lymph  follic-les  project,  and  may  form  tumors 
similar  in  structi're  to  the  glands. 

Microscopically  it  is  seen  that  a  great  increase  in  all 
the  cellular  elements  of  the  gland  has  taken  place,  disor- 
derly and  not  constant  in  projiortion  or  arrangement. 
The  arrangement  of  follicles  and  sinuses  is  quite  lost. 
Both  the  large  endothelial  and  small  lymphoid  cells  are 
increased,  sometimes  one  out  of  proportion,  sometimes 
the  other.  Often  there  is  also  a  distinct  increase  in 
fibrous  tissue,  generally  in  strands  extending  from  the 
capsule  toward  the  centre.  Frequently  large  cells  are 
seen,  sometimes  with  a  single  enormous,  irregularly 
sha))ed,  deeply  staining  nucleus;  large  cells  with  from 
three  to  a  dozen  n\iclei  are  also  abiuidant  in  some  ca.ses. 
Phagocytic  endothelial  cells  containing  blood  pigment 
and  mononuclear  cells  may  also  be  found.  As  a  rule  the 
more  extensive  the  process  the  more  the  structure  di- 
verges from  that  of  the  normal  gland;  in  the  circum- 
scribed, simple  lymphadenoniata,  without  constitutional 


symptoms,  the  growth  may  be  quite  similar  to  the  true 
lymphoma. 

Lymphadenoma  differs  from  the  lymphosarcoma 
grossl}'  in  that  the  gland  capsule  limits  the  growth,  sur- 
rountling  tissues  are  not  invaded,  the  process  more  often 
affects  lymph  structures  throughout  the  bod_v  without 
involving  any  other  tissue,  there  is  never  a  single  large 
mass  of  tumor  tissue,  while  it  may  be  soft  yet  it  docs  not 
yield  a  milky  fluid  from  the  cut  surface,  and  necrosis 
and  hemoi-rhage  are  seldom  seen.  Microscopically  the 
sarcoma  shows  a  far  more  atypical  structure;  the  round 
cells  are  usually  almost  alone,  stroma  formation  is  slight, 
and  theendothelium-like  formations  are  generally  absent; 
hemorrhages,  necrosis,  and  karyokinesis  are  much  more 
abundant.  As  can  be  easily  understood,  it  is  at  times 
very  difficult,  perhaps  impossible,  to  make  anj'  distinc- 
tion between  the  benign  and  the  malignant  forms  of 
growth. 

Tuberculous  adenitis  usually  offers  no  difficulty  be- 
cause of  the  characteristic  caseation,  the  typical  zone  ar- 
rangement, and  the  giant  cells;  but  quite  a  number  of 
cases  have  been  described  in  whicli  with  a  gross  and  nn- 
uutestructiu'e  corresponding  to  lymphadenoma,  and  with- 
out any  evidences  of  tuljcrctdosis,  staining  and  inocula- 
tion have  revealed  tubercle  bacilli.  This  fact  leaves  the 
neoplastic  nature  of  Ij-mphadenoma  always  in  doubt. 

LeuUiemic  glands  offer  to  the  naked  eye  no  essential 
differences  from  those  of  lymphadenoma,  and  some  au- 
thorities, as  Ziegler,  speak  of  a  "  leukamiic  lymphadeno- 
ma," and  a  " pseudoleuka^mic  lymphadenoma."  The 
fundamental  difference  in  the  process  is  that  in  leid<iemia 
the  new-formed  cells  leave  the  gland  to  form  leucocytes, 
while  they  remain  within  the  reticulum  in  lymphadeno- 
ma. Usually  the  structure  is  more  atypical  iu  leuka'uiia, 
the  round  cells  predominating,  but  the  ouly  visible  dif- 
ference may  be  tlie  presence  of  abundant  leucocytes  in 
the  blood  of  sectioned  vessels.  Grossly  the  glands  show 
few  differences,  although  they  are  like!}'  to  be  softci'  and 
exude  milky  fluid  on  section  in  leukiemia;  the  lymjihoid 
accumulations  in  the  viscera  are  of  course  quite  charac- 
teristic. 

The  etiology  is  quite  tmknown,  as  in  the  case  of  a  true 
tumor,  but  tliat  the  growth  is  of  infectious  origin  seems 
most  probable  in  view  of  the  simultaneous  involvement 
of  .so  many  lymph  glands,  and  the  dilliculty  of  distin- 
guishing it  from  tlie  generalized  tuberculous  adenitis  tliat 
has  been  so  frequently  observed  iu  recent  years.  In  favor 
of  its  being  a  true  tumor  are  mentioned  its  frequent 
change  to  malignancy  and  the  narrow  demarcation  fronr 
lymphosarcoma,  the  abnormal  nuclear  forms  seen  in  the 
large  cells,  and  the  progressive  coiuse.  Various  orgau- 
isnis  have  been  described,  but  too  inconstantly  to  be 
entitled  to  consideration.  The  growth  occurs  oftenest  in 
young  adults,  particularly  males,  without  predisposing 
causes  being  recognizable,  as  a  rule. 

The  course  is  almost  inevitably  downward  in  the  cases 
of  generalized  glandular  eulargements,  i.e.  Hodgkin's 
disease.  In  the  cases  of  localized  glandular  tumois  the 
growth  may  be  very  slow,  and  after  reaching  a  certain 
size,  become  stationary.  It  has  been  said  that  they  may 
cicatrize  and  heal  spontaneously,  but  considering  the 
difficulty  in  distinguishing  them  clinically  from  tubercu- 
lous glands,  such  statements  are  open  to  question. 

//.  Gideon  Wells. 

'  E.  R.  Le  Count :  Lymphoma,  a  Benign  Tumor  Representing  a 
Lymph  Gland  in  Structure.  Journal  of  Experimental  Medicine,  iv., 
.559, 1899. 

»  Sternberg:   Zeitsohrift  fur  Heilkunde,  xix.,  1898. 

^T.  R.  Crowder:  New  York  Medical  Journal,  1899. 

LYMPH  VESSELS  AND  NODES,  SURGICAL  AFFEG- 
TIONS  OF. — Anatu.mv  ,\kd  Physiology. — In  order  to 
make  the  subject  of  this  article  cleai',  the  writer  desires 
to  recur  for  a  few  moments  to  the  anatomy  and  physiol- 
ogy of  the  lymphatic  system.  This  system  comijrises 
the  l_ymi)hatic  \'essels  or  channels  and  the  nodes  or  gan- 
glions which  are  commonly  sjioken  of  as  glands.  The 
vessels  are  analogous  to  veins  in  their  structure.     They 
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liynipli  Vessels  and 
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are  distiibuted  almost  imlversallj-  throughout  the  bodj'. 
There  are.  however,  three  principal  groups,  viz.,  those 
•which  ramify  in  the  subcutaneous  cellular  tissue,  those 
whieli  aecompany  the  great  vessels,  aud  those  in  associ- 


ranged  lymjihoid  tissue  situated  in  the  course  of  the  lym- 
phatic vessels.  They  are  in  some  instances  solitarj',  but 
more  frequently  arranged  in  groups.  The  more  impor- 
tant groups  are  in  close  proximity  to  the  great  blood-ves- 


Di.xGR.^MS  SnowixG   THE   CniEF  Groups  of  Extern.\l  LviiPH  Nodes,  axd  the  Sources  from  which  their 
Lymph  Supply  Comes.     (The  Names  of  the  Nodes  are  Pri^'ted  in  Italics.) 

Cervical  Nodes. 
->.  Mastoid , 


Scalp  of  mastoid  region 

Scalp,  posteriorly ^Suboccipital 

Submaxillary  and  sublin,orual  salivary 
glands,  lips,  anterior  part  of  tongue, 
floor  of  mouth,  nose,  forehead  and 
inner  half  of  eyelids 

Integuments  of  the  neck  and  external  ear^ 

Middle  of  lower  lip  and  chin 


Outer  surface  of  cheek,  outer  half  of 
eyelids,  brow,  parietal  and  temporal 
regions,  contents  of  cranmm 


Posterior  part  of  nasal 
cavities,  roof  of  pharynx, 
pre-vertebral  muscles. 


Post-pharyngeal 


Orbit,  nasal  chambers,  upper  jaw, 
hard  and  soft  palate,  cheek,  pharynx 


Back  part  of  tongue  ■ 


-^Internal  Maxillary 
>  Lingu 


Deep  muscles  of  head  and  neck,  tonsil,  thyroid  body, 
lower  part  of  pharynx,  larynx,  upper  part  of  trachea 
and  oesophagus,  inferior  portions  of  neck. 


Deep 


Axilla  ry, 


Cervical      [Superior  mediastinal 


The  majority  of  theSL- 

ai-e  in  association  with 

the  internal  jugular  vein. 


Nodes  of  Upper  Extremity. 


Inner  surface  of  hand 
and  forearm. 


Epicondyktr 


All  of  hand  and  forearm  except  inner  | 
surface,  entire  arm  except  surface  of  ' 
outer  side. 


Mammary  gland,  skin  of  front  and 
side  of  chest  and  of  abdomen  above 
timbilicus. 

Surface  of  neck,  shoulder  and  hack, 
as  far  down  as  crest  of  ilium. 


Skin  of  deltoid  region  and  outer 
surface  of  arm. 


Skin  of  buttock  and  perineum,  lower 
and  outer  part  of  back  above  buttock, 
abdomen  below  umbilicus,  penis, 
scrotum,  distal  part  of  urethra,  vulva 
and  lower  third  of  vagina. 


Superficial  part  of  thigh,  entire  leg 
and  foot  except  outer  side,  perineum, 
scrotum,  penis,  urethra,  vulva,  lower 
part  of  vagina. 


Right  lymphatic  duct 
(on  right  side) 
Thoracic  duct 
(on  left  side) 


Inguinal  Nodes. 


->.  Superior  superficial  inguinal 


V Inferior  superficial  inguinal 


atiou  with  the  various  internal  organs.     The  tirst  and 
second  of  these  groups  are  of  special  interest  to  the  sur- 
geon, whilst  the'third,  being  largely  Inaccessible  during 
life,  will  not  here  be  considered. 
The  nodes  (or  glands)  are  collections  of  specially  ar- 


sels.  The  nodes  are  surrounded  by  loose  connective  tis- 
sue, and  in  the  case  of  the  extremities  they  are  found 
chietly  at  the  flexures  of  the  joints. 

The  lymphatic  system  is  sometimes  spoken  of  asthe 
absorbent  system,  inasmuch  as  one  of  its  chief  functions- 
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is  to  take  up  the  fluids  from  the  tissues  and  carrj'  them 
to  the  venous  circulation.  This  function  is  shared  h}'  the 
veins,  whicli  also  act  as  absorbents  to  a  considerable  ex- 
tent. For  our  present  purpose  we  need  not  ,^o  into  the 
theories  of  the  function  of  the  lymphatic  noiles  further 
than  to  say  that  they  act  as  filters  in  removing  from  the 
lymph  current  extraneous  matters  which  maj'  have 
gained  access  to  the  system. 

In  the  broadest  sense,  it  may  be  said  that  all  of  the  dis- 
eases of  the  lymph  nodes  are  the  result  of  infection  either 
Incal  or  general.  Whether  the  presence  of  micro-organ- 
isms in  the  gland  is  essential  to  give  rise  to  the  different 
conditions,  or  whether  their  products  mav  also  be  factors 
in  ]iroducing  the  changes  which  we  recognize,  has  not 
been  determined.  Nor  does  the  fact  that  the  etiologj'  of 
certain  affections  is  still  unknown  modify  the  foregoing 
statement,  because  the  analogy  with  those  diseases  which 
are  understood  is  sufficiently  close  to  warrant  this  as- 
sumption. 

In  order  to  form  an  intelligent  idea  of  the  sources  from 
which  any  diseased  lymph  gland  has  received  its  poison, 
it  is  necessary  to  understand  the  areas  in  which  origi- 
nate the  hmphatie  vessels  emptying  into  this  gland.  As 
above  mentioned,  there  is  a  set  of  lymphatics  in  the  sub- 
cutaneous tissue,  and  another  in  as.sociation  with  the 
great  blood-vessels.  The  former  is  called  the  su]ierlicial 
set.  and  the  latter  the  deep  set.  The  number  of  lymph 
nodes  in  the  body  is  estimated  at  from  five  hundred  to 
seven  hundred.  The  chief  groups  of  lym]ih  nodes,  and 
the  sources  from  which  their  lymph  supph' comes,  are 
shown  in  the  preceding  diagrams. 

Affections  of  the  Lymph  Vessels. 

IxjrRiES  OF  THE  Ltmph  VESSELS. — Injuries  of  the 
Ij'mph  vessels  unaccompanied  by  infection  heal  kindly. 
In  all  operations,  as  well  as  in  accidental  wounds,  these 
tnmks  are  freely  divided  without  in  any  way  complicating 
the  healing  process. 

The  thoracic  duct  has  been  wounded  in  a  few  instances 
during  operations  involving  the  base  of  the  neck  on  the 
left  side,  the  accident  lieiug  manifested  by  the  free  es- 
cape of  chyle.  The  flow  has  been  controlled  in  different 
cases  by  a  tampon,  by  pressure  forceps,  and  by  suture. 
Recovery  has  usually  followed  without  incident.  The 
duct  has  also  been  ruptured  in  severe  injuries  involving 
the  chest  and  abdomen.  In  these  cases  the  chyle  escapes 
into  the  thorax  (cliylothorax)  or  into  the  abdomen  (chy- 
lous ascites).  The  symptoms  of  these  conditions  would 
be  those  of  fluid  in  the  respective  cavities,  the  character 
of  which  coidd  be  determined  only  by  the  use  of  the  as- 
pirating neetlle.  These  cases  are  not  amenaljle  to  surgi- 
cal treatment.  The  patient  usually  succumbs  to  ina- 
nition, although  recovery  has  been  recorded.  Agnew 
propo.sed,  in  these  cases,  to  withliold  all  food  for  a  time 
in  order  to  favor  the  closure  of  the  opening.  During 
this  period,  it  has  been  suggested  to  introduce  milk  di- 
rectly into  a  vein. 

Ly.mph.\kgitis.— As  this  form  of  disease  of  the  lymph 
vessels  is  discussed  separately  imder  its  own  title,  the 
reader  is  referred,  for  information  on  the  subject,  to  the 
ci  irresponding  article. 

LvMPiL\XGiECTASis. — The  lymphatic  vessels,  like  the 
veins,  are  occasionally  the  seat  of  dilatation,  hypertrophy, 
and  varicosity.  This  condition,  when  affecting  the  skin 
vessels,  prfiduces  a  soft  jiuljiy  mass,  proportionate  in  size 
to  the  extent  of  the  change.  "  The  most  frequent  sites  of 
occurrence  are  on  the  inner  surfaces  of  the  extremities, 
at  the  flexures  of  joints,  and  about  the  abdomen  and  geni- 
talia. The  conilition  is  usually  congenital,  but  may  be 
ae(|uired  from  obstruction  to  the  lymphatic  circulation. 
When  the  dilatation  becomes  extreme,  rupfm-e  ma\-  take 
place.  This  is  followed  by  a  flow  of  lymph,  which  is 
called  lyiii]ihnrrliii(iin.  If  the  condition  is  marked  enough 
to  call  for  treatment  the  affected  areas  may  be  extirpated 
by  the  knife  if  there  be  no  contraindication;  or,  in  the 
c.ise  of  an  extremity,  an  elastic  support  may  be  worn. 
This  condition  is  one  of  the  causes  of  enlargement  of  the 


tongue,  known  as  inacroglossia,  and  of  the  lips,  macro- 
cheilia. 

Lv.MPH ANGIOMA. — When  the  dilatation  of  the  lympha- 
tic vessels  is  marked  and  circumscribed,  the  condition  is 
called  lymphangioma.  This  corresponds  in  eveiy  way 
with  a  venous  angioma,  with  which,  in  fact,  it  is  some- 
times associated.  These  tumors  are  soft  and  semifluc- 
tuating.  giving  the  same  sen.sation  to  the  touch  as  a  ve- 
nous angioma,  from  which  they  differ,  however,  in  having 
little  or  no  color,  whereas  the  venous  tumors  are  of  a 
deep  purple  hue.  When  the  venous  and  lymphatic  dila- 
tations are  associated,  the  depth  of  the  color  will  depend 
upon  the  extent  to  whicli  the  blood-vessels  are  involved. 
These  tumors  are  congenital  in  their  origin,  although  they 
may  not  develop  to  a  prominent  tlegree  for  some  years. 

TyeaUiii'nt. — These  masses,  when  not  too  extensive,  may 
be  extirpated.  In  cases  in  which  this  treatment  is  not 
applicable,  an  elastic  support  would  tend  to  prevent 
further  extension  of  the  condition.  In  extreme  instances 
rupture  is  to  be  feared,  and  hence  appropriate  treatment 
should  be  adopted, 

LvMPiiCEDE.MA. — This  condition  is  due  to  a  diffuse  dila- 
tation of  the  vessels  and  stasis  of  the  lymph  current.  In 
an  advanced  state  it  is  called  elephantiasis  Arabum.  It 
is  analogous  in  its  results  to  an  iuflanmiation  of  the  skin 
and  subcutaneous  tissues,  of  a  very  chronic  type.  There 
exist  a?dema  and  exudation  of  fluid  in  the  tissues,  and 
a  great  increase  in  the  connective-tissue  formation.  It 
gives  rise  to  ele]ihantiasis.  which  in  some  eases  reaches 
extreme  proportions.  The  cause  of  elephantiasis  is  in 
many  instances  the  presence  of  the  filaria  sanguinis  homi- 
nis,  which  gives  rise  to  lymph  thrombosis  and  inflamma- 
tion. 

Other  causes  of  Ij'mph  stasis  bring  about  the  same  re- 
sult, but  perhaps  to  a  less  degree.  The  removal  of  the 
inguinal  nodes,  for  example,  has  been  followed  by  a  per- 
sistent lympha?dema  of  the  corresponding  limb. 

Trent niint. — The  u.se  of  massage,  elevation  of  the  part, 
and  an  elastic  bandage  comprise  all  that  can  be  done  in 
a  palliative  way.  When  these  measuies  fail  to  give  re- 
lief, redundant  tissue  may  be  excised  in  suitable  cases 
when  the  genitals  are  affected ;  or  the  main  arterial  supply 
may  be  cut  off  by  ligation  when  the  lower  extremities 
are  involved.  Both  of  these  ai'e  severe  measures,  but 
are  justifiable  in  extreme  instances  of  the  affection. 

Affections  of  the  Lymph  Nodes, 

Scrofula. — Let  it  be  understood  at  the  outset  that  the 
writer  does  not  believe  in  the  existence  of  a  disease,  or 
even  of  a  "tendency,"  "predisposition,"  or  "diathesis." 
which  may  properly  be  designated  "scrofula."  The 
term  is  mentione<l  here  becau.se  it  is  still  employed — al- 
though with  ra]iidly  decreasing  fretpieucy — in  medical 
text-books  and  current  medical  literature.  That  condi- 
tion of  lym])h  glands  which  was  formerly  called  "scrof- 
ula" and  is  today,  to  some  extent,  so  designated,  should 
be  spoken  of  as  "  tubercle."  AVhile  surgical  writers  with 
great  unanimity  ascribe  the  majority  of  cases  of  chronic 
enlargement  of  lym]ih  glands  to  the  presence  of  the  tu- 
bercle bacillus,  some  few  still  hold  to  a  distinct  type  of 
the  affection  for  which  they  retain  the  term  .scrofidous. 
This  view  is  highly  objectionable  because  it  feuds  to  ob- 
.scure  the  patholcigy  of  tlie disease,  to  di\ert  the  attention 
of  the  profession  from  the  real  cause,  and  hence  to  make 
the  treatment  emiiirical  and  impotent.  It  is  not  claimed 
that  such  glands  are  invariably  tuberculous,  but  that  the 
majority  are,  and  that  the  rest  are  due  to  some  oilier  in- 
fection, while  mine  are  scrofulous. 

.Some  writers  aie  in  the  habit  of  using  the  terms  "scrof- 
ula "  and  "lubcrcle"  synonymously,  but  this  is  to  be 
condenmed.  iluch  might  be  .said  in  support  of  this  view, 
but  it  is  not  the  purpose  of  this  cliapter  to  deal  with 
pathology.  Sulfice  i;  to  .say,  therefore,  that  whatever 
lacks  a  .sound  pathological  basis  is  either  to  be  rejected 
or  held  anhjndire  until  sufficient  light  has  been  added  to 
waiTaiit  a  conelu.sion. 

Nor  is  there  any  more  justification  for  believing  in  a 
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"  vice  of  constitution  "  which  should  be  called  scrofulous. 
It  may  be  asserted  with  great  positiveness  that  the  local 
affection  of  the  lymphatic  jilands  which  has  been  known 
as  scrofula  is  a  iirimary  infection  of  the  glands,  usually 
with  the  bacillus  of  tubeiculosis,  and  not  the  secondary 
effect  of  a  constitutional  disease.  It  cannot  be  denied 
that  tubercidous  glands  are  frequeutlj',  although  by  no 
means  always,  found  in  individuals  who  are  auamic  and 
otherwise  ill-conditioned.  This  relation  is  to  be  explained 
upon  ihe  ground  that  such  subjects  not  only  suffer  from 
catarrhal  and  other  affections  that  offer  a  ready  means  by 
which  germs  may  gain  an  entrance  into  the  system,  but 
also  possess  pliagncytes  which,  like  the  tissues  and  glands 
generally,  are  not  up  to  the  normal  standard  of  vigor, 
and  cousequentl}'  are  uuable  to  resist  effectually  the  in- 
vasion. 

Xeitherthe  profession  nor  the  patient  will  benefit  by 
calling  such  a  condition  scroftila.  The  underlying 
causes  are  probably  not  the  same  in  all  cases.  As  sug- 
gestions, it  may  be  said  that  afl'ections  of  the  mucous 
surfaces  expose  the  imlividual  to  infection,  inasmuch  as 
bacteria  more  readily  jienetrate  an  inflamed  or  ulcerated 
membrane,  while  at  the  same  time  the  resistance  is  less 
effectual  on  account  of  the  depressing  effect  which  such 
conditions  have  upon  the  system.  Some  persons  appear 
to  have  defective  blood-making  organs,  and  hence  to  have 
impoverished  blood  and  feeble  resistance.  Others  have 
imperfect  digestion  aud  assimilation,  etc. 

TvBi;RCtiA)Sis. — This  is  by  far  the  most  important  dis- 
ease of  lymph  nodes,  as  it  outranks  in  frequency  all  other 
affectioiis  combined.  Under  this  title  are  included  all  of 
the  glandular  conditions  heretofore  called  scrofidous. 
No  region  is  exempt :  every  portion  of  the  lymphatic 
tract  is  [lerhaps  equally  susceptible,  but  certain  groups 
of  glands  are  affected  much  more  frequently  than  others 
beciiuse  of  their  greater  exposure  to  infections. 

Freqiiciicii. — Observers  liave  asserted  that  tuberculous 
lymph  nodes  exist  somewhere  in  the  body  in  one-third, 
or  even  a  larger  juoportion,  of  all  autopsies.  The  nia- 
joritv  of  instances  are  in  the  bronchial,  mesenteric,  and 
retroperitoneal  ncides.  which,  as  a  rule,  cannot  be  recog- 
nizid  during  life.  Of  the  surgical  (external)  forms,  the 
cervical  noiUs  outuiunber  all  others  in  frequency,  the 
axillaiw  nodes  stand  next,  and  the  inguinal  last. 

_lr/r.— The  atfeetiou  is  most  common  in  the  lirst  decade 
of  life  From  this  time  on,  the  proportion  of  cases  gradu- 
ally diminishes.     No  age,  however,  is  exempt. 

Si.r. — Tliere  is  no  marked  disproportion  of  frequency 
in  the  two  sexes. 

7,',„-,.. — The  negro,  as  met  with  in  this  country,  prol)ably 
exhibits  the  highest  degree  of  susceptibility  to  tubercu- 
losis. The  Irish  innnigrants  seem  to  be  more  frequently 
affected  than  those  who  are  acclimated. 

Etiology. — The  bacillus  tuberculosis  is  the  cause  of  the 
affection.  The  bacilli  find  their  way  into  the  tissues 
through  abrasions  of  the  skin  or  iujicous  membranes  and 
are  then  taken  up  by  the  lympli  current  and  carried  along 
until  arrested  by  the  first'lymph  gland.  It  must  also  be 
admitted  that  the  bacilli  may  be  deposited  in  the  nodes 
by  the  blood  current,  Ijut  this  mode  of  infection  is  prolj- 
ably  infre(|uent. 

The  lymph  nodes  of  the  neck  are  affected  very  much 
more  frequently  than  any  other  group  of  external  lym- 
phatics. The  reason  for  this  is  that  these  drain  such  an 
extensive  area  of  exposed  surfaces,  all  of  which  are  sub- 
ject to  pathological  conditions  which  permit  the  tubercle 
bacillus  to  penetrate  the  tissues. ' 

The  more  important  of  these  conditions  are:  eczetna  of 
the  scalp,  fissures  of  the  lips,  carious  teeth,  ulcers  of 
the  tongue  and  buccal  surface,  various  affections  of  the 
tonsils,  nasopharyngeal  catarrh,  adenoids,  and  suppura- 
tion of  the  middle  ear.  Of  these  the  tonsils  are  proba- 
bly the  portal  through  which  the  bacilli  enter  the  system 
in"  the  majority  of  cases.  The  .frequency  of  tulier- 
culosis  of  tiie  tonsils  has  but  recently  been  recognized, 
and  its  importance  as  a  means  of  infecting  the  individ- 
ual appreciated. 

Tuberculous  disease  of  the  nodes  of  the  axilla  aud 


groin,  the  two  other  groups  of  surgical  interest,  occur  as 
a  result  of  infection  passing  througli  lesions  of  the  upper 
and  lower  extremity  respectively.  Examples  of  the  af- 
fection in  these  situations  are  rare  beeau.se  of  the  fact 
that  the  surfaces  drained  by  these  glands  are — the  hands 
excepted — well  protected  and  not  jiredisposed  to  the 
conditions  which  favor  the  entrance  of  the  bacillus. 
Moreover,  the  great  sources  of  the  infection  are  the  air, 
the  food,  and  milk.  If  the  raucous  membranes  of  the  re- 
spiratory and  alimentary  tracts  are  normal,  the  presence 
of  the  bacilli  proliablj-  does  no  harm ;  but  if  abrasions 
exist,  or  even  if  the  surface  is  merely  inflamed,  they  are 
able  to  penetrate  its  la\'ers,  from  which  they  are  taken  up, 
and  carried  along,  b}'  the  lympli  current.  A  chronic  ca- 
tarrh probably  so  reduces  the  normal  resistance  of  the 
epithelium  as  to  invite  infection. 

An  important  question,  still  unsettled,  is  as  to  whether 
the  tuberculous  infection  of  the  glands  is  always  the  pri- 
mary condition,  or  whether  the  gTands  are  first  the  seat  of 
inflammation,  the  result  of  the  iiresence  of  some  other 
mici'o-organism.  and  the  tuberculous  process  is  engrafted 
upon  this.  It  is  jirobable,  however,  that  the  disease 
begins  in  both  of  these  ways,  and,  further,  that  a  gland 
primaril}'  the  seat  of  tuberculosis  frequently  becomes  the 
seat  of  a  secondar.v  infection.  Certain  it  is  that  some 
of  the  cases  appear  to  be  examples  of  pure  tuberculous 
disease,  while  others  show  a  mixed  or  multiple  infection. 

The  means  b)'  which  other  bacteria  reach  the  lymph 
glands  is  similar  to  that  described  in  speaking  of  tubercu- 
lous infection,  namely,  through  lesions  of  the  surface  of 
the  body,  thence  through  the  lymjihatic  vessels. 

Synijitoiiis. — The  invariable  result  of  infection  of  a 
lymph  gland  is  enlargement ;  hence  a  gland  which  under 
normal  conditions  cannot  be  felt  becomes,  when  diseased, 
palpable  and  frequently  visible.  In  the  puiely  tubercu- 
lous type  the  increase  in  size  is  commonly  the  only  evi- 
dence of  the  disease,  until  softening  recurs  in  the  later 
stages.  If  the  infection  be  due  to  one  of  the  pyogenic 
germs,  either  as  a  primary  affection  or  superadded  to  a 
tuberculous  node,  there  will  be,  in  addition  to  swelling, 
local  pain,  tenderness,  and  redness  of  the  surface  over 
the  gland.  In  some  cases  these  symptoms  come  on  with 
great  rapidity  and  marked  severity,  due  either  to  the  viru- 
teuce  of  the  infecting  material,  the  dose  received,  or  the 
weak  resistance  of  the  individual,  or  peiliaps  to  a  com- 
bination of  two  or  all  of  these  factms.  In  illustration, 
it  may  be  said  that  a  tuberculous  adenitis  runs  a  chronic 
course  and  gives  rise  to  but  mild  sj'mptoms.  Adenitis 
due  to  the  staphylococcus  gives  rise  to  moderately  acute 
symptoms,  while  in  streptococcus  infection  the  manifes- 
tations are  frequentlj'  so  severe  as  to  justify  the  term 
virulent.  There  is  every  grade  of  severity  between  these 
extremes.  It  must  also  be  borne  in  mind  that  glands 
Avliich  have  been  enlarged  for  some  time,  but  have  re- 
mained (luiescent,  may,  as  the  result  of  a  fresh  infection, 
suddenly  take  on  acute  symptoms. 

A  single  group  of  glands  are  usually  affected,  espe- 
cially in  the  early  stages.  Occasionally  there  are  multiple 
foci  of  disease :  particularly  is  this  true  in  the  neck,  where 
it  is  sometimes  bilateral.  In  the  late  stages  the  affection 
extends  from  group  to  group  until  it  seems  that  all  of 
the  lymphatic  glands  on  both  sides  of  the  neck  are  in- 
volved. 

In  very  rare  instances  the  whole  lymphatic  system  has 
been  involved. 

Constitutional  symptoms  are  usually  present  in  pro- 
portion to  the  severity  of  the  local  manifestations.  In 
the  tuberculous  form  there  may  be  but  a  slight  elevation 
of  temperature,  while  the  suppurative  cases  exhibit  a 
marked  pyrexia,  accompanied  by  the  usual  symptoms  of 
fever — malaise,  anorexia,  hea<laciie,  coated  tongue,  etc. ; 
in  other  words,  the  condition  is  that  of  a  septic  infection. 

Ciinrite. — The  cour.se  of  a  tuberculous  gland  tends  to 
destruction  by  liquefaction.  The  degenerative  process 
may  be  very  slow,  extending  over  a  period  of  months  or 
years.  The  glands  sometimes  remain  (|uieseent  for  long 
"periods,  only  to  take  on  renewed  activity  sooner  or  later. 
In  some  cases  there  are  several  attacks  of  acute  symp- 
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toms,  followed  by  recession  before  breaking  down  finally 
occurs. 

Liquefaction  is  invariablj'  followed,  soon  or  late,  by 
spontaneous  evacuation  tlirough  the  skin,  or  other  route, 
unless  the  abscess  be  evacuated  by  incision.  A  sinus  re- 
mains wliich  persists  until  all  of  ihe  remaining  tubercu- 
lous material  is  discharged.  Avhieli  is  usually  a  long  time. 

AVhen  a  number  of  glands  are  involvwl  iu  the  same 
group  they  may  coalesce  and  discliarge  tlirough  a  single 
tract,  leaving  but  a  single  sinus;  or  there  ma 3'  be  as 
many  siuuses  as  there  are  diseased  glands. 

Cases  which  have  a  secondary  infection  superadded  run 
a  much  more  rapid  course. 

Finallj-,  iu  rare  instances,  the  l.ireaking  down  of  the 
gland  is  followed  by  absorption  of  the  fluid,  and  spon- 
taneous cure  results  b}'  caseation  and  calcilication. 

Difirjnnsis. — The  presence  of  enlarged  lymph  glands, 
without  apparent  cause,  running  a  sidjacute  or  chronic 
cour.se,  esi^ecially  if  situated  in  the  neck,  is  presumptive 
eviilenco  of  tuberculous  adenitis.  A  tuberculous  family 
history  or  tulx-rculous  surroundings  add  strength  to  this 
view. 

The  conditions  from  which  this  must  be  distinguished 
are; 

1.  Simple  adenitis,  if  such  a  term  ma}'  be  employed, 
but  more  properly  an  adenitis  iu  which  the  dose  of  poi- 
son has  been  relatively'  small,  and  the  gland  has  been 
able  to  dispose  of  it  successfully ;  this  form  tends  to  un- 
dergo resolution. 

2.  A  pyogenic  adenitis.  In  this  affection,  which  may 
be  of  the  same  tj'pe  as  the  foregoing,  the  poison  is  pres- 
ent iu  larger  dose ;  tlie  tendency  of  the  inflammation  is 
toward  early  suppuration. 

3.  Sj'philitic  glandular  enlargement  will  be  recognized 
by  the  general  and  symmetrical  distribution  of  the  af- 
fected glands,  especiall}'  the  post-cervical  and  tlie  ingui- 
nal, by  the  painless  character  of  the  affection,  by  the  pres- 
ence of  other  signs,  and  by  the  history. 

4.  Carcinomatous  glands,  secondary  to  epithelial  can- 
cers of  the  lips,  tongue,  etc.,  must  be  suspected  if  such 
a  lesiou  exists  or  has  been  previously  removed ;  lienee 
the  importance  of  inquiry  in  every  case  at  middle  age  or 
later. 

5.  Glanders  and  other  specific  infections  not  already 
mentioned  will  be  readily  recognized  bj*  the  presence  of 
the  primary  focus  of  disease. 

6.  Bubonic  plague  need  onl}'  be  mentioued  to  put  the 
surgeon  on  guard  if  the  disease  happens  to  exist  iu  the 
particular  hjcality,  or  if  the  individual  has  come  from 
an  infected  district. 

7.  Lymphosarcoma  maj'  be  indistingvnshable  from 
tuberculous  disease  of  the  gland  in  the  early  stages.  In 
the  later  course  of  the  case  the  malignant  character  will 
usually  become  manifest.  It  is  sometimes  proper  to  i-e- 
move  a  .gland  for  microscopic  diagnosis. 

8.  Hodgkin's  disease  in  the  beginning  presents  no  dis- 
tinctive s\-mptoms.  It  is  rare  before  puberty;  three- 
fourtlis  of  the  cases  occur  in  men;  and  the  deeii  chain  of 
cervical  glands  is  apt  to  be  the  flrst  affected.  Later,  the 
glandular  enlargement  becomes  general,  and  other  signs 
of  the  constitutional  nature  of  the  condition  appear. 
Tlie  glands  may  be  hard  or  soft  to  the  touch.  They  very 
rarel_y  supinu'ate. 

Pidli'jiiiijy. — See  the  article  on  Lymph  Nodes,  Diseases  of. 

Trent iiuid. — The  treatment  of  tuberculous  lymph  nodes 
may  be  descriljcd  under  the  following  heads:  (1)  The 
prevention  of  further  infection;  (2)  rest  of  tlie  part 
affected;  (3)  local  applications;  (4)  constitutional  treat- 
ment; and  (5)  surgical  treatment. 

The  Preeentiuii  of  Further  Infection, — Before  discussing 
the  treatment  of  tuberculous  glands  sometliing  should  be 
said  on  the  subject  of  prophylaxis.  In  speaking  of  the 
etiology,  it  was  stated  that  the  disease  was  caused  by  the 
absorjition  of  tubercle  bacilli  from  some  part  of  the  sur- 
face of  tlie  bod}'.  As  the  majority  of  examples  of  the 
ail'ection  occur  in  the  cervical  glands,  it  will  be  propei;  to 
speak  ]iarticularl_v  of  (hese.  Begin  by  making  a  careful 
ex;iuiination  of  every  region  that  might  furnish  the  in- 


fection— lesions  of  the  scalp  or  face,  carious  teeth,  ulcers 
of  the  lips,  tongue,  or  cheeks,  and  particularly  disease  of 
the  tonsils,  nasopharyngeal  catarrh,  and  adenoids.  Noth- 
ing could  be  more  irrational  than  to  dose  the  patient  witli 
cod-liver  oil,  iron,  etc.,  and  to  paint  the  skin  with  iodine 
while  be  is  daily  absorbing  more  germs.  Even  tlie  effect 
of  sea  air  and  sunshine  will  prove  futile  under  .such  cir- 
cumstances. Therefore  first  treat  the  local  infection 
atriiun,  iu  order  to  stop  further  absorption.  To  this  end. 
hax'e  all  carious  teeth  properly  filled  or  extracted,  remo\e 
adenoids,  treat  a  nasopharyngeal  catarrh,  and,  above  all, 
restore  the  tonsils  to  a  healthy  condition,  or  excise  them 
if  need  lie,  and  then  take  up  the  treatment  of  the  en- 
larged glauds. 

Best  of  the  Part  Affected. — The  first  principle  in  the 
treatment  of  inflammatory  affections  is  to  secure  rest  of 
all  the  structures  involved.  The  more  acute  the  inflam- 
mation the  more  imperative  this  rule  becomes.  This 
course  is  just  as  neccssaiy  in  treating  inflammation  of 
lymph  nodes  as  it  is  iu  treating  infiammation  of  other 
structures.  For  the  purpose  of  keeping  the  structures 
of  the  neck  at  rest,  in  cases  of  cervical  adenitis,  a  kind  of 
"stock"  should  be  worn.  This  is  made  of  pasteboanl 
and  should  be  cut  to  fit  the  particular  individual.  The 
two  ends  meet  at  the  lj;ick  of  the  neck.  The  lowt-r  edge 
should  rest  ou  the  clavicles,  the  ujiper  margin  is  higli  at 
the  sides,  and  cut  out  for  the  chin  just  sulficiently  to  per- 
mit the  head  to  maintain  a  normal  position.  It  need  not 
be  high  at  the  back.  Having  carefully  fitted  the  paste- 
board to  the  neck,  and  being  assured  tliat  it  is  of  proper 
dimensious,  tlie  surgeon  should  have  it  lightly  padded 
and  covered  with  either  white  or  black  silk  as  preferred, 
and  provided  at  tlie  back  with  tapes  for  tying  it  iu  posi- 
tion. It  should  be  worn  during  the  night  as  well  as  dur- 
ing the  day.  If  properly  made  it  prevents  rotation  of 
the  head  as  well  as  flexion  and  extension.  In  addition  to 
affording  rest  to  the  inflamed  part  it  serves  to  maiutain 
an  even  temperature  of  the  surface,  which  is  doubtless  a 
factor  of  definite  value.  Appropriate  means  for  placing 
the  important  structures  at  rest  in  adenitis  occurring  iu 
other  parts  of  the  bod}'  will  readily  suggest  themselves. 

Local  Applications. — This  is  perhaps  the  least  inijior- 
tant  part  of  this  subject.  It  is  probable  that  many  of 
the  local  applications  in  common  use  are  quite  inert, 
while  tlie  most  elficient  have  but  a  feeble  influence.  Of 
all  the  remedies  emjiloyed  the  compounds  of  iodine  seem 
to  have  best  stood  tlie  test  of  time.  A  very  efficient  form 
of  exhibiting  this  remedy  is  the  ointment  of  the  iodide  of 
lead  or  of  iodide  of  eadmiiun,  or  the  compound  iodine 
ointment,  all  of  which  are  official  in  the  Pharniacopa'ia. 
The  ointment  may  be  well  rubbed  into  the  affected  region 
twice  daily,  covered  with  lint  and  waxed  paper,  and,  if 
the  neck  is  involved,  tlie  stock  applied.  The  tincture  of 
iodine  is  less  eflicient  tliau  tlie  ointment,  but  may  be  lib- 
erally applied  iu  some  of  the  mildest  cases,  especially  if 
spread  well  around  the  whole  area  involved. 

lehtliyol  in  ointment  (ten  to  fifty  per  cent.)  or  solution 
(five  to  fifteen  percent.)  is  highly  recommended  by  some. 
The  writer  does  not  favor  the  practice  of  injecting  anti- 
septic or  irritating  substances  into  the  centre  of  an  in- 
flamed gland.  It  does  not  seem  to  be  based  upon  a 
rational  foundation,  and  besides  he  has  not  seen  sufficient 
benefit  follow  the  treatment  to  warrant  its  employment. 

Up  to  a  certain  point  Ihe  tendency  of  every  iufiamed 
gland  is  to  undergo  resolution  and  return  to  a  condition 
nearly  if  not  quite  approaching  the  normal.  If,  there- 
fore, the  further  absorption  of  poison  be  prevented  aud 
the  parts  put  at  rest,  the  symptoms  will  subside  without 
any  other  measures. 

Constitutioned  Treatment. — Other  conditions  being 
equal,  the  rapidity  of  improvement  in  the  cases  that  un- 
dergo resolution  will  be  in  direct  proportion  to  the  health 
and  vigor  of  the  individual.  Tills  is  to  be  explained  by 
the  well-known  fact  that  the  pliagocytesof  an  individual 
in  robust  health  are  infinitely  more  efficient  in  destroying 
infections  than  when  he  is  iu  an  eufeebled  state.  There- 
fore, as  an  adjunct  to  the  other  measures  mentioned,  the 
patient  should  be  instructed  to  lead  a  healthful  out-of- 
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door  life.  The  tubercle  bacillus  is  killed  by  the  direct 
rays  of  the  sun,  and  it  cannot  be  doubted  that  the  effect 
of"  sunlight  in  increasing  tlie  resistance  of  persons  to 
tubefculous  infection  is  very  great.  Hence  a  residence 
at  the  seashore,  or  in  the  country  wliere  the  individual 
may  be  in  the  open  air  all  day,  is  to  be  advised.  The 
time  devoted  to  I'est  and  sleep  should  exceed  that  proper 
for  a  healthy  individual.  Unless  some  special  indication 
exists,  a  generous  diet  is  to  be  advised.  If,  however,  in 
addition  to  this,  a  liberal  quantity  of  milk,  not  less  than 
a  (juart  a  day  for  an  adidt.  and  an  abundance  of  cream 
and  l)utter  be  taken,  the  best  results  will  be  obtained.  In 
other  words,  "forced  feeding"  is  to  lie  practised;  at  the 
same  time  the  limits  of  the  patient's  digestive  power 
must  be  carefully  respected. 

The  indications  for  internal  medication  are  simple. 
For  anaemia,  iron  or  manganese  is  the  sheet  anchor.  The 
hypophosphites  deservedly  enjoy  a  good  rejiutation. 
Arsenic  given  to  the  limits  of  toleration  is  highlv  in- 
dorsed by  some  writers,  and  really  appears  to  be  of  in- 
valuable service  in  manj'  cases.  Cod-liver  oil  is  still 
very  largely  employed  when  the  nutrition  is  jioor,  and 
pcriiaps  nothing  can  be  said  against  this  practice  if  the 
stomach  tolerates  it  well,  although  many  prefer  to  ad- 
minister fat  in  tlie  form  of  cream  and  butter.  It  has  not 
been  demonstrated  that  cod-liver  oil  exerts  any  specific 
influence  upon  tuberculous  subjects. 

If  tlie  digestion  is  poor,  pepsin  or  other  artificial  aid 
should  be  given. 

Surgical  Treatment. — It  is  frequently  a  matter  of  some 
moment  to  decide  when  surgical  measures  are  necessary 
in  these  cases.  "Whenever  a  gland  or  group  of  glands  is 
enlarging  rapidl}-,  or  when  the  local  signs  of  inflamma- 
tion indicate  that  pus  is  either  present  or  forming,  oper- 
ation should  not  be  longer  delayed.  In  the  absence  of  these 
acute  symptoms  one  may  safely  wait  for  as  long  a  time  as 
two  or  three  months,  during  which  the  other  methods  of 
treatment  may  be  given  a  thorough  trial.  If  at  the  end 
of  tliis  time  tlicre  is  no  improvement,  the  removal  of  the 
affected  gland  should  be  advised.  During  the  time  men- 
tioned, any  increase  in  the  local  sj'mptoms  would  be  an 
indication  for  operation  without  fin-fher  delay.  On  the 
other  hand,  the  simpler  forms  of  infection  which  have  a 
tendency  to  imdergo  resolution  wovdd  have  disappeared. 
!Wauifes"tations  that  remain  after  this  length  of  time 
are  apt  to  be  due  to  tubercle,  sarcoma,  or  Hodgkiu's 
disease. 

It  is  impossible  to  distinguish  in  the  earl_v  stages  be- 
tween these  three  conditions,  but  it  is  equally  proper  to 
remove  the  affected  glands  in  either  case,  for  "then  a  defi- 
nite diagnosis  can  be  made  by  a  microscopical  exami- 
nation. 

In  operating  for  the  removal  of  (mlarged  glands  of  the 
neck,  the  incision  should  be  made  sufficiently  free  to  give 
proper  access  to  the  tumor,  and  at  the  same  time  it  should 
be  so  placed  as  to  produce  the  least  deformity.  The 
usual  principles  governing  surgical  operations  appl.y  to 
the  solid  forms  of  these  tumors.  As  the  majority  of  these 
operations  will  be  for  tuberculous  glands,  it  should  be  em- 
phasized that  .satisfactory  results  Mill  oulj'  follow  thoi'- 
ough  removal.  Before  the  glands  have  broken  down  this 
will  be  a  task  of  comparative  ease.  After  abscesses  have 
formed,  however,  file  dissection  is  much  more  tedious, 
and  the  chance  of  obtaining  a  radical  cure  is  mvich  di- 
minished. In  neglected  cases  and  those  in  which  earlj- 
breaking  down  has  occurred,  it  has  been  a  common  prac- 
tice to  incise  the  fluctuating  swelling  and  treat  it  as  an 
ordinary  abscess.  It  will  be  found  in  many  of  these  cases 
that  the  pus  comes  from  a  suppurating  gland  beneath  the 
deep  fascia,  and  that  the  tlischarge  has  worked  its  way 
thi-ough  the  latter  and  has  ajjpeared  beneath  the  skin. 
With  this  knowledge,  it  is  our  duty  in  these  cases,  after 
Incising  the  abscess,  to  explore  carefully  in  all  dii'cctions 
for  any  evidence  of  a  track  leading  to  a  deeper  focus  of 
sujipuration.  If  such  lie  found,  it  must  be  followed  up 
and  treated  in  the  usual  way.  The  deep  glands  of  the 
neck  lie  in  close  appo.sition  to  the  great  blood-vessels,  and 
•when  the  seat  of  disease  they  are  particularly  prone  to  in- 


volve the  internal  j  ugular  vein.  In  all  operations,  the  im- 
portant anatonu'cal  st  ructures  which  lie  in  apposition  with 
the  glands  must  be  kept  in  mind  and  avoided  if  possible. 
If  the  internal  jugular  vein  is  distinctly  involved,  a  liga- 
ture may  be  applied  on  either  side  of  the  part  affected 
and  the  section  removed.  In  order  to  get  better  access, 
if  the  disease  is  extensive,  the  sterno-mastoid  muscle  may 
be  divided  and  sutured  again  after  the  mass  has  been  re- 
moved. In  the  absence  of  pus  these  wounds  may  be 
closed  without  drainage,  but  when  suppuration  is  pres- 
ent suitable  drainage  must  be  provided. 

Alfred  C.  Wood. 

LYSIDIN — ethvlene-ethcnyl-diamine,  methyl  glyoxali- 
din  ( NCH;.  XHCHo.  CCH3)— a  reddi.sh- white,  very  "hygro- 
scopic crystalline  mass  of  mouse-like  odor  and  alkaline 
reaction,  is  prepared  by  acting  on  ethylene-diamine  hy- 
drochloride witli  sodium  acetate,  and  separation  by  caus- 
tic alkali.  It  is  freeh'  soluble  in  water  and  alcohol,  is 
insoluble  in  ether,  decomposes  silver  nitrate,  and  with 
ferric,  zinc,  and  mercuric  chlorides  and  iodides  forms  pre- 
cipitates which  are  soluble  in  excess  of  lysidiu.  One 
gram  of  lysidin  requires  for  neutralization  5  c.c.  normal 
hj'drochloric-acid  solution.  The  drug,  on  account  of  its 
hygi-oscopic  nature,  is  marketed  only  in  fifty-per  cent, 
aqueous  solution,  a  pale-3'ellow  liquid  with  soapy  feel. 

Lysidin  is  a  near  relative  of  piperazin.  and.  like  the 
latter,  has  a  noteworthy  value  in  gouty  ccmditions. 
Goodbody  considers  it  more  powerful  than  piperazin  as 
a  solvent  for  uric  acid,  and  Gompertz,  Grawitz,  and  others 
give  favorable  reports  of  its  action.  The  dose  is  2  to  lU 
c.c.  (3  ss.-iiss.)  of  the  solution  daily,  given  with  large 
quantities  of  water. 

Lysidin  bitartrate  is  a  soluble  white  crystalline  salt  of 
lysidin  of  about  one-third  the  strength  of  the  latter. 

IK.  .-1.  Basiedo. 

LYSOFORM  is  an  odorless,  clear,  j-ellowish,  soapy 
liquid  containing  formaldehyde,  and  miscible  in  all  pro- 
portions with  water  (slightly  cloudy)  and  alcohol.  Sy- 
manski,  to  make  a  comparative  studj'  of  lysoform  with 
lysol,  mixed  urine  with  bouillon,  incubated  it  for  three 
days,  and  added  0.1  to  1.0  c.c.  of  lysol  and  lysoform,  re- 
spectively, to  100  c.c.  Platings  were  made  after  twenty- 
four,  thirty-six,  and  seventy-two  hours.  In  0..5-1  c.c. 
mixfiu'es  the  Ij-sol  plates  were  sterile,  while  cultures  were 
obtained  from  all  of  the  lysoform  plates;  the  strong  ly- 
soform solutions  were  about  ecjual  in  antiseptic  power 
to  the  weak  lysol  solutions.  Spore-forming  anthrax  ba- 
cilli were  killed  by  two-  to  three-per-ceut.  lysol,  and  by 
three-  to  five-per-cent.  h'soform.  Lysoform  had  but  lit- 
tle antiseptic  power  on  albiuuinous  fluids,  but  possessed 
the  greatest  deodorizing  power.  luoculati'd  into  mice  and 
guinea-pigs  it  is  very  little  poisonous.  For  cystitis,  Si- 
mons recommends  injections  of  10-30  c.c.  (  3  iiss.-  |  i.)  of 
two-percent,  solution,  and  for  chronic  gonorrha?a  one- 
per-cent.  Strassmann  uses  it  as  a  vaginal  douche,  and  in 
two-  to  four-per-cent.  aqueous  or  alcoholic  solution  as  a 
disinfectant  for  the  hands.  II'.  A.  Baatedo. 

LYSOL. — This  is  a  proprietary  pi'cparation  of  cresol 
introduced  to  supersede  creolin,  the  best-known  solution 
of  this  valuable  disinfectant.  Tlie  advantages  claimed 
for  lysol  over  the  other  ci'esol  compounds  are  that  it 
forms  a  clear  solution  when  mixed  with  watei',  contains 
a  greater  amount  of  cresol,  and  is  perfectly  free  from  in- 
jurious qualities.  It  is  said  to  be  prepared  by  dissolving 
the  cresols,  which  distil  between  lUO'  C.  and  200'  C.  in 
fatty  matter  and  sub.sequently  saponifying  by  the  addi- 
tion of  alcohol.  It  is  a  brown,  oily-looking,  clear  liquid, 
with  a  feeble,  aromalic,  creosote-like  odor.  It  is  said  to 
contain  fifty  per  cent,  of  cresol.  Its  solution  forms  a 
soapy,  frothing  fluid,  which  becomes  turbid  only  when 
mixed  with  hard  water,  the  extent  depending  upon  the 
(luantity  of  lime  salt  present;  this  turbidity  increases 
upon  standing  for  some  time.  Lysol  mixes  freely  with 
alcohol,  glj'cerin,  chlorofoiin,  and  benzene. 

For  surgical  piu-poses  it  is  used  in  different  degrees  of 
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strength.  For  disinfecting  the  hands  and  cleansing  tlie 
liodv  of  the  patient,  a  fiveper-cent.  solution  is  u.scd  hy 
riibi)ing  into  the  parts  thoroughly,  and  then  washing  it 
off  in  a  solution  of  one  or  two  per  cent.  For  di.sinfecting 
instruments  anil  for  irrigation  during  an  operation  a  one- 
or  two-percent,  solution  is  prepared,  and  for  gynecologi- 
cal and  obstetrical  purposes  a  solution  of  one-half  per 
cent,  is  sufficient. 

On  mucous  surfaces,  when  used  in  stronger  solution 
than  two  per  cent.,  it  causes  a  burning  and  painful  sen- 
sation which  lasts  for  some  time,  but  otherwise  is  per- 
fectly unirritating. 

Lysol  was  recommended  for  internal  administration  as 
an  antiseptic  remedy,  but  has  not  proved  of  much  ser- 
vice. In  Europe  it  is  more  frequently  used  as  an  anti- 
septic injection  in  disturbances  of  the  lower  bowel,  a 
solution  of  the  strength  of  one  per  cent,  being  employed. 

Beaumont  Small. 

LYSOL,  POISONING  BY.— Lysol  is  a  coal-tar  product 
containing  a  considerable  amount  of  cresols  (meth^i- 
phenols)  which  by  conversion  into  sodium  salts  have 
been  rendered  soluble  in  water.  It  is  used  a  good  deal 
as  an  antiseptic  wash,  and  cases  frequently  occur  in 
which  it  is  the  cause  of  poisoning  by  being  mistaken  for 
other  substances  in  use  in  the  sick-room.  Out  of  18  cases 
recently  collected  from  current  literature,  13  were  from 
internal  and  .5  from  external  use  of  the  remedy.  Nine  of 
the  cases  resulted  fatally ;  5  children  and  1  adult  after  in- 
ternal use  and  2  children  and  1  adult  after  external  appli- 
cation of  the  purely.sol  when  the  1-per-cent.  solution  had 
been  ordered.  The  largest  dose  from  which  recovery  is 
recorded  is  60  gni.  (about  gr.  9'25)in  the  case  of  a  woman 
and  25  gm.  (.gr.  385)  in  a  four-year-old  child.  The  small- 
est doses  that  have  proved  fatal  were  a  teaspoonf  ul  (alxmt 
4.3  gm.  or  gr.  70)  in  children  between  five  and  eight 
jears  old. 

The  recent  cases  show  that  the  prompt  washing  out  of 
the  stomach  freely  with  water  has  been  attended  with 
satisfactory  results,  while  the  neglect  of  this  was  usually 
fatal.  The  solution  should  never  be  used  externally  in 
strength  greater  than  one  percent.,  nor  more  than  0.5  per 
cent,  internally. 

The  following  recently  reported  case  will  serve  to  show 
the  general  nature  of  severe  l^-sol  poisoning.  A  child  of 
nearlj-  two  years  old  drank  a  teaspoonful  of  lysol  at  8 
P.M.  Milk  was  given  at  once,  but  unconsciousness  soon 
supervened  without  cramps  or  vomiting.  At  8 :1.5.  when 
the  physician  saw  the  child,  the  pulse  was  160,  small  and 
irregular,  cyanosis  marked ;  corneal  and  pupillarj-  reflexes 
were  absent.  The  mouth  contained  considerable  mucus, 
and  the  mucous  surface  was  corroded,  as  was  also  the  skin 
at  the  cornersof  the  mouth  and  on  the  chin.  At  8:30  p.m. 
the  stomach  w'as  washed  out  with  water  until  the  effluent 
had  no  odor  of  lysol.  Camphor  and  ether  injections  were 
used.  The  child  improved,  consciousness  returned,  but 
there  were  several  attacks  of  vomiting  during  the  night. 
Next  morning,  the  temperature  was  102.2'  F.  and  pulse 
120,  moderately  strong,  but  dyspnfea  developed,  the  (ede- 
ma of  the  lung  increased,  unconsciousness  again  super- 
vened, and  the  patient  died  at  3  p.m.,  nineteen  hours 
after  taking  the  poison. 

The  local  effects  of  lysol  will  resemble  those  of  phenol 
in  some  respects,  but  the  corrosive  effects  will  be  less 
marked.  On  the  other  hand,  the  general  effects  of  lysol 
are  well-marked  features  of  its  action,  and  death  may  oc- 
cur without  exten.sive  local  injury.  The  above  case  was 
treated  bj'  washing  out  the  stomach,  but  rather  late  and 
after  much  lysol  had  been  absorbed. 

HeiD-y  Leffmami. 

LYSDLFOL  is  a  thick  black  viscous  liquid  containing 
lysol  and  sulphur.  It  is  miscible  with  water  and  is  used 
by  Rurapf  in  skin  diseases.  W.  A.  Bastedo. 

MACE.— .Vf'e««.     Bnnda   Mace.     The   arrilode   of  the 

seed  of  Myristica  fragrans  Houttuyn  (fam.  Myristicace(t). 

The  origin  and  preparation  of  mace  are  fully  explained 


under  Xiitmef/.  It  occurs  in  narrow  bands,  2.5  cm.  (1 
inch)  or  more  long,  somewhat  branched  and  lobed  above, 
united  into  l)roader  bands  below  ;  orange-brown,  exuding 
fat  when  scratched  or  pressed ;  odor  fragrant ;  taste  warm 
and  aromatic.  In  the  ground  condition,  mace  is  almost 
always  grossly  adulterated,  especially  with  the  wild  or 
Bombay  mace,  from  Myristicn  MaUiharica.  This  is 
longer  and  more  slender,  of  much  darker  color,  softer, 
weaker,  and  more  flexible  and  contains  very  little  volatile 
oil,  but  a  good  deal  of  resin,  by  means  of  which  its 
powder  is  readily  distinguished.  Curcuma,  ginger,  and 
similar  substances  are  also  considerably  used  in  the  adul- 
teration of  mace,  and  are  readilv  distinguislied  bj-  a  similar 
resinous  nature,  as  well  as  by  their  starches. 

A  good  mace  contains  eight  per  cent,  or  more  of  vola- 
tile oil,  a  large  amount  of  fat,  very  little  resin,  a  little 
sugar,  and  other  ordinary  vegetable  constituents.  It  is 
free  from  starch.  The  ash  should  not  exceed  two  per 
cent,  and  in  a  clean  article  is  considerably  less. 

The  volatile  oil  of  mace  is  slightly  heavier  than  that 
of  nutmeg  and  is  soluble  in  three  parts  of  alcohol.  It  is 
of  complex  composition,  being  identical  in  this  respect 
with  oil  of  nutmeg,  except  that  its  content  of  terpene  is 
somewhat  smaller.  Owing  to  this  practical  identity  of 
the  two  oils  and  the  greater  cheapness  of  oil  of  nutmeg, 
it  happens  that  conunercial  "oil  of  mace  "  is  almost  with- 
out exception  oil  of  nutmeg. 

The  action,  uses,  and  dosage  of  mace  are  those  of  nut- 
meg. Henry  II.  Rushy. 

MADDER.— i?"^'(V/.  The  root  of  Riihiit  tinctm-ia  L. 
(fam.  Uiibiiiceti;).  Rubia  is  a  perennial  herb,  native  of 
the  Orient  and  extensivelj'  cultivated  there.  The  dried 
root  is  cylindrical,  elongated.  0.3  to  1  cm.  (i  to  |  inch) 
in  diameter,  externally  dark  reddi.sh-brnwn,  internally 
somewhat  lighter  to  pink.  It  is  of  soft  texture,  slight 
odor,  and  a  sweetish,  slightlv  astringent  and  bitter  taste, 
tinging  the  saliva  red.  It  is  of  complex  composition,  the 
source  of  its  coloring  matter  being  one  or  more  glucosides 
which  are  decomposed  by  various  processes  employed  in 
forming  it.  The  drug  liaE  entirel.v  lost  its  place  as  a 
medicinal  agent  and  is  now  exclusively  used  for  dyeing. 
Even  this  use  has  largely  declined  under  the  influence  of 
the  aniline  dyes.  Henry  II.  liimhy. 

MADEIRA.— The  island  of  Madeira,  the  largest  of  the 
group  lit  islands  bearing  that  name,  lies  off  the  Morocco 
coast  of  Africa  at  a  distance  of  about  three  hundred  and 
sixty  miles,  and  al)o\it  three  hundred  miles  to  the  uortli 
of  tiie  Canaries.  It  is  one  of  the  best  types  of  the  warm 
moist  climates,  and  some  fifty  or  more  years  ago  was  con- 
sidered by  the  English  the  ideal  climate  for  pulmonary 
tuberculivsis  and  other  lung  diseases:  much  in  the  same 
way  as  Florida  in  this  countrv  was  formerly  I'cgarded  as 
the  Mecca  for  consumptives.  The  extent  of  the  i.sland 
is  about  thirty  miles  fiom  east  to  west,  and  thirteen  miles 
wide.  Extending  from  one  end  to  the  other  is  a  range 
of  mountains  averaging  4.000  feet  in  height,  with  a  maxi- 
mum of  6.100  feet  (Pico  Ruivo,  in  the'centre  of  the  isl- 
and). The  side  ridges  of  this  central  chain  extend  to 
the  coast  in  every  direction,  usually'  terminating  in  lofty 
headlands.  The  north  coast  is  more  precipitous  and 
wilder  than  the  south.  The  soil  is  fertile,  and  on  the 
mountain  slopes  are  gardens  with  luxuriant  semitropical 
vegetation  and  vineyards. 

5ladeira  belongs  to  Portugal  and  "the  inhabitants  are 
of  Portuguese  descent,  witli  some  admixture  of  Moorish 
and  negro  "  (Solly).  The  population  of  the  two  inhabited 
islands,  ^ladeira  and  Porto  Santo,  is  about  134,000. 
Funehal.  the  capital  and  largest  town  of  Madeira  (popu- 
lation 22.000).  lies  tipon  the  south  coast,  and  is  built 
aromid  the  curving  shore  of  a  bay,  extending  up  the  en- 
circling hillside  to  a  height  of  350  feet  or  more  above  sea 
level.  It  is  sheltered  from  the  northerly  winds,  which 
are  prevalent,  by  the  mountain  chain,  and  is  the  usual 
place  of  residence  selected  Ijy  invalids  resorting  to  the 
island  durin.i;-  the  season  which  extends  from  September 
to  May,  though  one  can  spend  the  summer  comfortably 
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iga  Springs. 


Annual  Averages. 


Madeira 

Jupiter.  Fla. . . 

Key  West 

Jaolisonville. . . 
Santa  Barbara 

San  Diego 

Bermuda 

Nassau 

Mentone 

Cairo 

Allien 


Latitude. 


32«.3n'  N. 
ai°.i7  N. 
at°34'  N. 
30°20'  N. 
34''28'  N. 
32°«'  N. 
32°1.5'  N. 
25°5'    N. 

43''46'  N. 
30°3'  N. 
33°32'  N. 


TE.MPERATCRK.      (DEGREES   FAHRENHEIT.) 


Mean  for 
January. 


63.4 
T0.3 
55.8 
5L2 
53.6 
62.5 
69. 

49.3 
53.6 
44.15 


Mean  for 
July. 


71.1° 
80.5 
84. 
82.5 
66.8 
67.1 
79.8 
87. 
Summer. 
73. 


Mean 
Annual. 


66.2° 

73.4 

77.5 

69.2 

60.7 

60.4 

70.8 

78.7 

60. 

70.2 

61.61 


Relative 
Humidity. 


70.7.5^ 

82. 

73.9 

72. 

73. 

72.9 

80. 


58.4 
59.65 


29.0 
62. 1 
40.8 
54.6 
17.6 

9.49 
62..54 
56. 
Oct.  to  May. 
2.5.61  ■ 

1.22 
48. 


Cloudy  Days. 


110.0 
79.8 
69.1 
85.1 
71. 
87.3 
83. 


80. 
40. 


on  the  islanrl  by  going  up  into  the  mountains.  The 
scenerj-  is  very  attractive  and  vaiieil.  The  roads  are 
ver\-  steep,  so  that  wlieeled  vehicles  are  rarel}'  used,  but 
in  their  place  palanquins,  sledges,  and  portable  hain- 
raocks.  The  sanitation  and  water  are  good.  The  ac- 
commodations are  excellent,  there  being  several  English 
hotels  and  furnished  villas  called  "  quintas "  for  rent, 
situated  at  various  elevations.  There  are  also  English 
and  Scotch  churches,  and  an  English  club  and  library. 
There  are  good  fishing  and  sea-bathing  all  the  j-ear  round, 
the  temperature  of  the  water  in  winter  being  from  60' 
to  70-  F. 

Madeira  is  reached  by  steam  from  Liverpool.  London, 
Southampton,  and  Plymouth,  and  from  various  otliers 
ports  on  the  Continent,  and  is  also  frequently  a  point  of 
call  by  steamers  from  New  York  taking  the  southern 
route. 

As  has  been  said,  the  climate  of  Madeira  is  a  mild, 
moist,  marine  one,  and  is  consequently  a  very  equable 
one,  not  only  in  the  dailj'  but  also  in  the  yearly  range. 
The  average  mean  daily  range  for  the  year  is  9.2'  P.  and 
the  mean  nycthenieral  range  during  the  six  months.  No- 
veiuber  to  April,  is  only  10'  F.  The  mean  monthly 
range  of  tem]ieratiue  for  each  of  the  five  months — No- 
vember to  March — is  as  follows: 

November,  IG';  Deceiuber,  16.9°;  January,  16.9"; 
February,  18. T  ;  March,  18.9°.  The  mean  annual  tem- 
perature is  66.2°,  and  for  the  winter  61.6°.  The  extreme 
range  of  temperature  is  from  90.8°  to  46.32°  F.,  for  eight 
years  of  observation. 

At  Fuuchal  frost  and  snow  are  whollj-  imknown, 
but  snow  falls  on  the  mountains  once  or  twice  during 
the  winter,  veiy  seldom,  liowever,  below  the  altitude  of 
two  thousand  feet.  The  mean  annual  relative  humiditj- 
is  given  as  from  70  to  7.5  per  cent.,  and  for  the  five 
months  from  November  to  JIarch.  71  percent.,  according 
to  Kisch.  During  spring  and  autunm  the  relative  hu- 
midity is  least.  The  mean  annual  rainfall  is  29  inches, 
of  \\iuch  66  per  cent,  falls  in  the  four  months,  November 
to  February.  In  the  winter  six  months  there  are  on  an 
average  fifty  rainy  days.  Lombard  gives  the  number  of 
cloudy  days  per  annum  as  110,  and  of  fair  and  clear  days 
as  189.  The  prevailing  winds  are  from  the  north,  north- 
east, and  northwest.  Generally  there  are  no  higli  winds 
at  Funchal,  but  occasionally  it  is  visited  by  the  "leste," 
a  hot  dry  winil  blowing  from  the  Morocco  coast,  chiefly 
in  the  spring  and  autumn. 

In  the  above  table  the  climate  of  JIadeira  is  com- 
pared with  various  other  warm  marine  climates  and  with 
the  diy  climates  of  CaiVo  and  Aiken. 

The  climate  of  Madeira  is  not  suited,  in  the  writer's 
opinion,  for  pulmonary  tuberculosis  generally,  although 
occasionally  individual  cases  may  do  well,  as  in  almost 
any  climate.  No  warm,  moist  marine  climate  can  be 
considered  favorable  for  the  arrest  or  ctu-e  of  this  disease, 
and  experience,  especiall}'  that  at  ^Madeira,  confirms  this 
statement.  For  cases  of  chronic  laryngitis  with  scanty 
expectoration,  chronic  bronchitis  and  emphysema,  how- 


ever, such  a  climate  is  favorable,  as  well  as  for  that  large 
class  of  ca.ses  characterized  by  debility.  "The  feeble, 
flickering  lamp  burns  longer  there  than  in  a  nioie 
stimulating  and  tonic  air.  and  now  and  then  it  seems 
to  gather  renewed  power,  and  burns  up  again  with 
some  of  its  old  lustre."  For  delicate  scrofulous  chil- 
dren, such  a  mild  marine  climate  is  of  value.  Kisch 
regards  rheumatism  and  gout,  and  also  a  tendenc}'  to 
diariliiea  and  to  albuminuria,  as  coutraindicating  the 
Madeira  climate. 

The  American  in  search  of  health  would  rarely  .seek 
Madeira,  owing  to  the  long  and  expensive  journey  which 
he  would  be  obliged  to  take.  Moreover,  he  has  nearer 
at  hand  in  Florida,  Southern  California,  and  the  West 
Indies,  similar  or  more  favorable  climates. 

Edward  0.  Otis. 

MADRUGA  SPRINGS.— These  springs  are  situated  in 
the  town  of  the  same  name  at  a  distance  of  about  forty- 
five  miles  from  Havana,  Cuba,  with  which  the  town  is 
connected  l)y  railroad.  The  number  of  springs  is  quite 
large,  but  up  to  the  present  only  three  of  them  have  been 
employed  for  medicinal  purposes,  their  names  being. 
Paila,  Teraplrtdo.  and  Tigre. 

These  springs  have  been  well  known  for  many  years 
and  have  enjoyed  a  well-merited  fame,  but  for  a  long 
period  they  were  neglected.  Finally,  the  people  of  the 
neighborhood  formed  an  association  which  furnished  the 
necessary  funds  for  erecting  the  buildings  which  now 
exist  on  the  site  of  the  springs.  These  buildings  are 
substantial  in  character,  made  of  stone,  and  roofed  with 
tiles  in  tlie  picturesque  manner  of  tlie  country. 

Tlie  building  at  the  Paila  is  thirt3--six  feet  long  by 
eighteen  feet  in  width,  and  in  tlie  middle  there  is  a 
partition  wall  which  serves  to  divide  the  building  into 
two  almost  equal  parts.  One  side  is  devoted  to  the 
use  of  women  and  children,  while  the  other  division  is 
for  men  bathers.  The  water  that  fills  both  of  these 
tanks  issues  from  a  spring  located  in  a  well  six  feet 
wide  by  nine  feet  deep. 

Tlie  water  of  this  spring  is  clear,  transparent,  and  has 
a  strong  odor  of  sulphnreted  hydrogen.  This  odor  is 
lost  on  boiling  the  water  or  when  it  is  allowed  to  cool. 
The  temperature  of  the  water  is  about  23°  C. ;  in  reaction 
it  is  somewhat  alkaline. 

The  analysis  of  the  water  of  this  spring,  according  to 
Dr.  Aenlle,  yields  the  following  results: 

Gms.  per  Litre. 

Sulpliurous  acid 228 

Cartionic  acid 112 

Carbonate  of  magnesium 078 

Carbonate  of  calcium 486 

Sulphate  "f  calcium :)84 

Chloride  .  .f  so.lium Oi)8 

Carl),  .natc  .  if  iron OftS 

Clilnride  uf  iiiaimesium 018 

C).\i(ie  of  aluniinum 013 

Organic  matter 049 

Total 1.474 
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A  more  recent  analysis  made  by  Dr.  Pons  gives  a 
somewhat  different  result,  which  is  as  follows: 

Gms.  per  Litre. 

Sulphate  of  calcium 1.300 

Chloride  of  sodium 030 

Carbonate  of  magnesium 1.50 

Alumina 009 

Carbonate  of  calcium 008 

Sulphate  of  iron i 

Carbonate  of  iron  peroxide  1  ,q„ 

Silica I   '^* 

Nitrogen  or  organic  matter  J 

Total 1.685 

The  Tigre  Spring  has  not  the  volume  of  the  others, 
but  the  bathing  facilities  are  also  good,  the  building  at 
this  spring  containing  sepai'ate  apartments  for  men  and 
women.  The  water  is  colder  and  has  a  larger  amount  of 
sulphate  of  iron. 

The  curative  powers  of  the  waters  of  these  springs 
have  long  been  known  b}'  the  people  of  Cuba  antl  they 
have  been  acknowledged  also  by  the  medical  profession. 
In  fact,  tliej'  enjoy  almost  as  much  poptdarity  as  do  those 
of  San  Diego.  Dr.  Pardinas,  resident  pliysician  and 
medical  director  of  the  bathing  establishment  at  Madruga 
Springs,  has  devoted  much  attention  to  the  treatment  of 
disease  by  these  waters,  and  has  furthermore  jmbiished 
liis  experiences;  I  can  therefore  do  no  better  than  quote 
him.  He  finds  the  waters  of  most  benefit  in  vai'ious 
forms  of  anaemia,  and  he  has  published  a  series  of  cases 
in  wdiich  tlie  blood  count  has  rapidly  risen  under  their 
use  from  3,200,000  to  4,000,000,  or  even  5,000,000,  in  less 
than  two  wrecks. 

Although  it  is  well  known  that  cold  sulphur  water 
baths  are  not  generally  indicated  in  the  treatment  of 
rheumatic  conditions,  it  is  nevertlieless  true  that  veiy 
few  sufferers  from  affections  of  this  nature  have  failed 
to  derive  some  benefit  from  a  course  of  ti'eatment  at  these 
springs.  Almost  all  the  conditions  coming  under  the 
heads  of  arthritism.  scrofula,  and  herpetism  seem  to  im- 
prove under  their  use.  The  records  show  numerous  cases 
of  bronchitis,  dyspepsia,  neuiulgia,  cholelithiasis,  cystitis, 
etc.,  in  which  a  cure  has  resulted  from  a  coui'se  of  treat- 
ment at  this  establishment.  The  next  most  common  con- 
dition among  the  patients  coming  to  these  springs  is  the 
group  of  diseases  termed  "  herpetism. "  The  effect  of  tlie 
ti'eatment  on  these  troubles  is  truly  remarkixble,  a  cure 
sometimes  following  a  short  scries  of  baths.  The  best 
results  are  obtained  in  the  dry  form  of  iliscases  of  the 
skin.  The  baths  are  of  course  contraindicated  during 
the  acute  or  active  period  of  these  affections. 

N.  J.  Ponce  cle  Leon. 

MADURA    FOOT.     See  Actinomi/msis. 

MAGNESIUM.— I.  General  Medicinai,  Properties 
OK  Co.MPiir.NDs  OF  MAGNESIUM. — Medicinally,  mag- 
nesium is  notable  among  metals  for  its  inertness,  its 
compounds  exhibiting  absolutely  no  specific  effect  indi- 
vidual to  their  basic  radical.  As  a  class,  magnesic  salts 
tend  to  be  of  low  ditt'usion  power  aud  purgative,  and,  as 
compared  with  salts  of  potassium  or  of  sodium  with  the 
same  acid  rtidicals,  are  less  obnoxious  to  tlie  taste  and 
are  generally  milder  in  action. 

II.  The  Compounds  of  Magnesium  used  in  Medi- 
cine.—The  compoimds  of  magnesium  entering  into 
preparations  of  the  United  States  Pharraacopteia  are  the 
od-ide,  ("magnesia"),  Jiydroxide,  carbonate,  citrate,  and 
sidphdte. 

Mafinemnn  Oxide,  MgO.— Magnesium  oxide,  the  mag- 
nenia  or  calcined  magnesia  of  common  parlance,  is  easil}' 
obtained  by  exposing  to  a  low  red  heat  the  so-called 
magnesiimi  carbonate  of  lihainiacy.  According  to 
special  circumstances  in  tln^  making,  magnesia  may  be 
•comparatively  light  or  com|iaratively  heavy.  Two 
grades  of  magnesia  thus  occur  in  the  market's,  both  of 
which  are  recognized  by  the  United  States  Phaimaco- 
poeia.  The  light  variety  is  oilieially  entitled,  simply, 
Magnesia,  JIagnesia,  while  the  heavy  grade  is  distinc- 
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tively  styled  Magnesia  Ponderosa,  Heavy  Magnesia.  The 
market  brands  of  magnesia  known,  respectively,  as 
Henry's,  llusband's,  and  Ellis's,  are  examples  of  heavy 
magnesia. 

Both  varieties  of  the  substance  are  in  the  form  of  an 
exceedingly  fine  white  powder,  very  light  in  the  case  of 
the  simple  "magnesia,"  but  dense  in  the  case  of  the 
"heavy  "  ai-ticle.  in  both  cases  the  powder  is  odorless, 
but  with  an  earthy,  though  not  saline  taste;  is  almost 
insoluble  in  water,  aud  quite  so  in  alcohol.  In  the  case 
of  the  light  variety,  one  part  of  magnesia  mixed  with 
fifteen  parts  of  water  and  allowed  to  stand  for  half  an 
hour  will  form  a  gelatinous  magma  of  magnesium  hy- 
droxide. Heavy  magnesia,  on  the  contrary,  does  not 
readily  react  in  tliis  way.  ^Itignesia  slowly  absorbs  car- 
bon dioxide  from  the  atmosphere,  anil  heiice  is  diiected 
liy  the  Pharmacopteia  to  be  kept  in  well  closed  vessels. 

jVIagnesia  is  strongly  alkaline  in  respect  of  power  of 
saturating  acids,  but,  from  its  feeble  solubility,  shows 
sciirc^ly  a  trace  of  the  physiological  projjeities  exhibited 
by  the  soluble  alkalies  potassa  and  soda.  Locally,  mag- 
nesia has  onlj'  the  negative  properties  of  a  light,  smooth, 
insoluble  powder,  but  taken  internally  it  neutralizes 
acids  in  the  prima>  via\  and  in  the  condition  of  a  soluble 
magnesian  salt  thus  resulting  proves  mildly  laxative. 
As  an  internal  medicine,  in  short,  magnesia  combines  the 
properties  of  an  antacid  and  a  laxative,  and  is  used  ex- 
clusively for  obtaining  the  effects  of  such  virtues,  either 
singly  or  together.  Tims' it  may  be  prescribed  as  a 
simple  laxative  in  constipation,  a  simple  antacid  in  "sour 
stomach,"  or  as  a  medicine  of  both  virtues  when,  in  the 
case  of  irritation  of  the  intestines  from  the  products  of 
sour  fermentation  of  the  food,  both  an  alkaline  and  a 
laxative  effect  are  needed.  When  given  as  a  simple  laxa- 
tive, it  may  be  necessary  to  foUovv-  the  dose  of  magnesia 
with  a  draught  of  lemonade  to  secure  the  necessary  acid 
for  the  ,-iolution  of  the  magnesia.  As  an  antacid,"  mag- 
nesia is  given  in  dosesof  from  0.6.')  to  3  gm.  (gr.  x.-xxx.) 
and  as  a  laxative  from  3  to  4  gm.  (gr.  xxx.-lx.).  It  is 
administeied  rubbed  to  a  smooth  cream  with  water  or 
milk,  and.  in  general,  "heavy"  magnesias  are  preferable 
to  the"ligiit"  variety,  by  reason  of  their  being  more 
readily  miscible  with  fluids.  A  mixture  of  magnesia 
with  water,  if  not  weaker  than  one  part  to  fifteen,  slowly 
gelatinizes  on  standing  as  stated  above  by  foi-mation  of 
magnesium  hydroxide,  and  if  kept  for  a  day  or  two  may 
cake  into  lumps.  And  such  concretions  have  been  found, 
post  mortem,  in  the  liuman  stomach,  after  habitual  full 
dosing  with  magnesia. 

Magnesium  Uydronde,  Mg(0H)2. — Magnesium  hy- 
droxide, or  hydrate  of  magnesia,  is  not  oflicial  under  its 
own  form,  but  is  an  integral  part  of  the  composite  so- 
called  carbonate  of  the  United  States  Pharmaeopceia,  and 
is  what  forms  on  allowing  an  aqueous  mixture  of  mag- 
nesium oxide  to  stand,  as  above  described.  JIagnesium 
hydroxide  also  occurs  as  a  bulky  gelatinous  pi'eeipitate 
on  decomposing,  by  caustic  soda,  magnesium  suliihate 
(Epsom  salt)  in  solution.  Such  a  precipitate,  washed  and 
diliused  in  enough  water  to  make  the  mixture  of  creamy 
consistence,  constitutes  a  preparation  that  is  exceedingly 
convenient  as  a  means  of  adiuinistering  magnesia,  and 
wliich,  if  the  liydroxide  have  been  thoroughly  washed 
aud  if  the  water  employed  for  the  dilution  be  iierfectly 
pure,  has  a  mild  taste  only,  resembling  that  of  milk,  and 
will  keep  without  change.  A  tabiespoonful  of  such 
preparation  is  a  full  antacid  dose  for  an  adult,  and  two 
tablespoonfuls  a  laxative.  Excellent  articles  of  this 
preparation  are  in  the  market,  under  the  title  milk  «/ 
magnesia. 

Magnesium  Carbonate.  ISIgCOa. — Normal  magnesium 
carbonate  is  not  used  in  medicine,  but  uniler  the  title 
Magnesii  Carbonas,  Magnesium  Carbonate,  the  United 
States  Phariuiicoi)a>ia  makes  official  the  well-known 
mrignesia  alba  of  the  shops,  a  composite  salt,  which  may 
be  regarded  as  a  compound,  in  variable  proportions,  of 
normal  magnesium  carbonate  and  magnesium  hydroxide. 
Tlie  United  States  Pharraacopaua  recognizes  the  com- 
position represented  by  the  formula  (JIgCOa).!,  iIg(0H)2, 
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oHiO.  Tliis  compound  forms  as  a  white  precipitate  on 
mixing  solutions  of  magnesium  sulpliate  (Epsom  salt)  and 
sodium  carbonate.  Collected,  washed,  and  dried,  i(  then 
apjiears  as  light,  white,  friable  masses,  or  a  light,  white 
powder,  odorless  and  tasteless,  insoluble  in  alcoliol,  and 
a!:nost  insoluble  in  water,  to  wliieh,  however,  it  imparts 
a  feebly  alkaline  reaction.  When  strongly  heated,  it 
lo.ses  water  and  carbonic  acid  gas,  and  is  converted  into 
magnesia.  It  is  soluble  in  dilute  acids  with  copiou.s 
effervescence.  Magnesia  alba  is  made  in  two  grades  of 
density,  technicall}'  known,  respectively,  as  the  light  and 
hettpy.  The  difference  is  said  to  be  determined  by  the 
strength  of  the  solutions  used  for  tlie  precipitation,  con- 
centrated solutions  producing  a  lieavj-,  and  weak  a  light, 
product.  The  United  States  Pharmacopoeia  does  not 
contradistinguish  the  grades  of  density  nor  direct  the 
process  of  manufacture,  and,  as  a  matter  of  fact,  much 
of  the  commercial  carbonate  is  prepared  from  dolomite. 

Magnesia  allia  is  practically  identical  in  medicinal 
properties  with  magnesia,  and  may  be  used  for  the' same 
purposes  as  that  compound.  The  former  is,  however, 
the  inferior  remedy,  first,  because  in  its  uniting  Avith  acids 
in  the  [irinue  vi;e  it  necessarily  evolves  gas — an  unpleas- 
ant circumstance;  and  secondlj',  because  it  needs  to  be 
given  in  double  the  doses  of  magnesia.  Magnesia  alba 
is  administere<l,  like  magnesia,  rubbed  to  a  cream  with 
water  or  milk,  an  operation  which  is  greatly  facilitated 
by  first  rubbing  the  powder  with  a  little  undiluted  syrup. 

Add  Miif/iicnum  Citrate  (MgHCeHsO;).— This  salt  is 
official  in  the  United  States  Pharmacopoeia  only  in  com- 
posite pharmaceutical  preparations,  as  fijllows:  Liquor 
Mdynesii  Citratis.  Solution  of  ilagnesium  Citrate.  The 
salt  is  formed  in  solution  by  adding  the  |iharmacopffiial 
carbonate  to  a  solution  of  citric  acid ;  the  solution  is 
flavored  with  s^'rup  of  citric  acid,  and  the  mixture  being 
put  into  a  twelve-ounce  bottle,  a  small  charge  of  acid 
potassium  carbonate  ("bicarbonate")  is  finallj' added,  and 
the  bottle  instantly,  thereupon,  securely  corked,  the  cork 
being  fixed  in  place  by  twine.  Reaction  now  takes  place 
between  an  excess  of  citric  acid  present  in  the  mi.\tnre 
and  the  potassium  carbonate,  wliereby  potassium  citrate 
forms  and  carbon  dioxide  gas  is  evolved.  But  the  bottle 
being  stoppered,  the  gas  is  retained  and  remains  in  solu- 
tion under  pressure.  Thus  there  is  obtained  an  acidulous, 
sweetened,  and  actively  eff'ervesciug  aqueous  solution  of 
magnesium  citrate,  with  a  little  potassium  citrate.  For 
the  makiu.g,  the  quantity  of  15  gm.  (gr.  ccxxxi.)  of  mag- 
nesian  carbonate  is  ordered  for  each  twelve-ounce  bottle- 
ful.  Tlie  solution,  in  ta.ste,  strongly  resembles  ordinarj' 
"lemon  soda,"  Mognenii  Citrus  Effcrmscen)<,  Effervescent 
^Magnesium  Citrate.  To  make  this  preparation,  mag- 
ncsuim  citrate  is  first  formed  by  mixing  magnesium  car- 
bonate and  citric  acid  together  with  enough  water  to 
make  a  paste ;  the  resulting  mass  is  then  drietl,  powdered, 
and  mixed  with  some  acid  sodium  carlxmate,  sugar,  and 
additiimal  citric  acid,  in  powder.  The  whole  is  then 
dampened  with  alcohol,  granulated,  and  again  dried. 
The  product  is  a  white,  coarsel)'  granular  salt,  deliques- 
cent on  exposure  to  air,  odoj'less,  having  a  mildly  acidu- 
lous, refreshing  taste,  and  an  acid  reaction.  It  dissolves, 
with  copious  effervescence,  in  two  parts  of  cold  water, 
and  is  still  more  soluble  in  boiling  water.  It  is  insoluble 
in  alcohol.  This  salt  furnishes,  substantiidly,  in  solid 
form,  the  ingredients  of  the  foregoing  solution  of  the 
citrate,  and  its  solution,  extemporaneously  made,  prac- 
tically represents  the  official  solution  of  the  citrate.  The 
preiiaration  should  be  kept  in  well-closed  bottles.  The 
proportion  of  magnesic  carbonate  ordered  for  making 
the  granulated  compound  is  ten  parts  for  one  hundred  of 
liroduct. 

Magnesimn  citrate  is  a  simjile  saline  purgative,  mild 
in  character,  not  disagreeable  to  taste,  and  generally  very 
well  borne  by  the  stomach.  The  agreeable  flavoring  and 
effervescent  property  of  the  pharmaceutical  representa- 
tives of  the  salt  make  the  medicine  an  especially  appro- 
priate one  for  children,  or  for  use  in  fevered  states  re- 
quiring the  action  of  a  purge.  The  official  solution,  it 
will  be  observed,  comes  only  in  twelve-ounce  battles. 
Vol.  v.— 43 


One  bottleful  is  a  purgative  dose  for  an  adult,  but  it  is 
generally  given  only  in  wineglassfid  doses,  sipped  dur- 
ing the  day,  so  that  half  a  bottleful  or  more  is  consumed 
in  the  twenty -four  hours.  The  fluid  should  be  ice-cold, 
and  the  bottle  should  iustantl_v  be  recorketl  after  the 
drawing  off  of  each  dose,  and  kept,  set  upside  down,  in 
a  cool  place.  But  after  once  opening  a  bottle,  the  solu- 
tion is  not  good  for  longer  than  a  day.  The  granulated 
salt  is  to  be  given  in  doses  of  from  one  to  three  teas]ioon- 
fuls,  dissolved,  at  the  time  of  taking,  in  iced  water,  and 
the  solution  drunk  during  effervescence. 

Marjnenium.  Sulpliutc  (MgS04.7HnO). — Magnesium  Snl- 
l)hate — the  well-known  Epsom  Salt — is  olticial  in  the 
United  States  Pharmaeopieia  as  Mugncsii  Snlpltus,  Mag- 
nesium Sulphate.  It  is  a  wideh' distributed  Siill.  being 
an  ingredient  of  sea-water,  and  of  the  water  of  some 
saline  springs,  and  occurring  also  native.  It  is  prepared 
for  conmierce  in  a  number  of  ways.  JIagnesium  Sul- 
phate occurs  in  small,  colorless,  right-rhombic  prisms, 
or  circidar  needles,  slowly  efflorescent  in  dr_y  air,  odor- 
less, having  a  cooling,  saline,  bitter  and  disagreeable 
taste,  and  a  neutral  reaction.  It  dissolves  in  one  and  a 
half  parts  of  cold  water  and  very  freely  in  boiling  water. 
It  is  insoluble  in  alcohol. 

JIaguesium  sulijhate  is  a  typical  saline  jjurge,  and,  al- 
though of  very  disagreeable  taste,  is  usually  well  borne 
by  the  stomach.  In  excessive  dose,  however,  it  induces 
nausea  and  vomiting  in  addition  to  profuse  purging.  In 
.small,  repeated  doses  the  salt  may  prove  slightl}'  diuretic, 
and  often  in  such  doses  it  makes  an  excellent  corrective 
in  ordinary  gastric  derangement.  A  full  purgative  dose 
for  an  adult  is  oO  gm.  (  3  i. ),  but  if  taken,  as  pie!V'rably 
it  should  be,  immediately  upon  rising  in  the  morning,  on 
an  empty  stomach,  one-fourth  of  such  an\oimt  may  be 
sufficient  for  a  purge.  As  a  corrective,  O.JJO  gm.  (gr.  v.) 
ma\'  be  given  at  a  dose,  repeated  a  number  of  times  daily. 
The  salt  is  best  given  dissolved  in  ice-cold  lemon  soda. 
Magnesium  sulpliate  is  by  far  the  most  commonly  used 
saline  purgative,  and  hence  the  non-distinctive  phrase,  a 
dose  of  salts,  is  commonly  held  to  mean  a  dose  of  tiiis  par- 
ticular salt.  Bitter  purging  salt,  and,  simply  hitter  salt, 
are  also  common  names  for  the  sidphate.  Epsom  salt  is 
an  ingredient  of  the  pharmacopoeial  compound  infusion 
of  senna.  Edward  Curtis. 

MAGNESIUM  CREOSOTATE,  Kreosolid,  creosote- 
magnesia,  is  a  mixture  of  creosote  and  calcined  magnesia 
which,  being  free  from  odor  or  taste  of  creosote,  is  a  con- 
venient means  for  administering  this  remedy.  Dose  gm. 
0.5  (gr.  viij.)  three  or  four  times  a  day. 

W.  A.  Bastedo. 

MAGNESIUM  ICHTHYOLATE  is  prepared  by  mi.xing 
100  parts  of  receutlj'  calcined  magnesia  with  TTo  parts 
of  ichthyol  and  evaporating  to  dryness.  It  is  used  with 
talc  as  an  antiseptic  dusting  powder.       TI'.  A.  Bastedo. 

MAGNESIUM  LORETINATES,  basic  and  neutral,  are 
substitutes  for  iodoform  (see  Loretiii).  The  basic  salt, 
MgI.O.C9H4N.S03.5H20,  occurs  as  sparinglj-  soluble 
yellow  cr_y.stals,  and  the  neutral  salt,  Mg  (I.OH.CJlj.N.- 
SOsjj.THoO,  in  readilv  soluble  salmon-colored  jirlsms. 

W.  A.  Bastedo. 

MAGNESIUM  PHENOL-SULPHONATE,  or  sulpho- 
phenate,  occurs  in  the  form  of  white,  almost  odorless 
needles  of  bitterish  taste  and  alkaline  reaction.  It  is 
soluble  in  3  parts  of  water  and  5  of  alcohol,  and  in  dose 
of  1  to  3  gm.  (gr.  xv.-xxx.)  is  recommended  as  a  useful 
saline  aperient  similar  to  magnesium  sulphate. 

W.  A.  Bastedo. 

MAGNETIC  MINERAL  SPRING.— Vigo  County,  In- 
diana. 

Post-Office. — Terre  Haute. 

This  water  is  procured  from  an  artesian  well,  3,000 
feet  deep,  at  the  foot  of  Walnut  Street,  in  the  city  of 
Terre  Haute.     The  point  is  accessible  oy  any  street-car 
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line  in  the  city.  A  very  eliiborate  uatatoriuni  and  bath- 
house have  been  established.  All  kinds  nf  hot.  cold, 
Yapor.  swimming,  or  mud  baths  may  be  had  under  the 
direction  of  Dr.  H.  S.  Tanner,  of  fasting  fame.  The 
water  has  been  analyzed  by  Prof.  W.  A.  Noyes,  of  the 
Rose  Polytechnic  Institute,  with  the  following  result: 

ONE  ITxiTED  States  Gallon  Contains: 
Solids.  Grains. 

Silica 0.71 

Alumina 1~ 

Strontium  chloride Trace 

Calcium  chloride 16.27 

Calcium  sulphide 2.07 

Calcium  sulphate 27 

Caliiuni  hicarbimate 21.94 

Calcuuii  phosphate Trace 

Masruisuim  iliU.ride 13.M4 

Magnesium  bicarbonate 16.44 

Lithium More  than  a  trace 

Potassium  chloride 3.95 

Sodium  borate  (borax) More  than  a  trace 

Soiliiuu  i.ulidi' Trace 

Soflhmi  iiniuiiile More  than  a  trace 

Sodium  chic iride 347.73 

Hvdroffen  sulphide 5.87 

Methane  ( marsh  gas) More  than  a  trace 

Total 429.38 

Temperature  of  water,  5U°  F. 

The  waters  are  mildly  aperient,  alterative,  and  tonic. 
They  will  be  found  useful  in  the  disoidered  states  usu- 
allybeneflted  by  this  class  of  waters. 

James  K.  Crook. 

MAGNETISM,  ANIMAL.     See  Hypnosis. 

MAGNOLIA  and  MAGNOLIACE/E.  (The  Magnolia 
Faiiiilii.) — This  is  a  small  family  of  trees  and  shrubs, 
mostlj'  of  warm  tempei-ate  regions,  many  of  them  highly 
esteemed  for  their  ornamental  and  fragrant  properties. 
Some  valuable  timbers  are  yielded  by  the  larger  ti-ees. 
The  bark  and  herbage  are  generall}'  permeated  by  volatile 
oil  and  amaroids,  .so  that  many  of  tliem  have  been  ratlier 
extensive!}'  used  as  aromatic  bitters.  This  is  especially 
ti'ue  of  the  bark  of  several  species  of  Magnolia,  contain- 
ing mnriiioliii,  and  Liriodendron,  containing  liriodendrin. 
Under  the  title  of  "Magnolia,'"  M.  virginiana  L..  M. 
ir//ii/ii!ii  ]j.,  and  M.  acniidiiata,  L..  all  of  the  Southern 
United  States,  were  long  official.  Their  bark  is  given  in 
doses  of  2  to  4  gm.  (  3  ss.-i.).  Henry  H.  HuKhy. 

MAGNOLIA   SPRING.— Sumter  County,  Georgia. 

Post-Office.  — Plains  of  Duia. 

Access. — Via  Southwestern  Railroad  to  Americus, 
thence  by  pi'ivate  conveyance  to  spring. 

This  spring  has  been  known  for  many  years,  and  has 
been  steadily  gaining  in  populaiity  as  a  place  of  local 
resort.  No  analysis  of  the  water  has  been  made,  but  it  is 
said  to  contain  iron  and  sulpliur.  Tliere  is  some  gas  given 
off,  probabl}'  carbonic  acid.  The  ii'on  is  in  sufficient 
quantit}'  to  impart  its  taste  very  distinctly  to  the  water. 
The  flow  is  large,  being  about  tifty  gallons  per  minute. 
There  is  a  good  batli-liouse,  and  visitors  can  find  accom- 
modations in  private  families.  James  E.  Crook. 

MALAKIN,  salicyl-para-phenetidin,  salicylidene  plie- 
netidin  (ColIi.OC2H.',.N.CH.C,H4.0I-I),  is  a"combination 
of  paraphenetidin,  the  mother  substance  of  phenacetin 
with  salicylic  aldehyde.  It  occurs  in  small  odorless  and 
tasteless  silky  vellow  needles  which  are  almost  in.soluble 
In  water  and  cold  alcohol  but  readily  soluble  in  hot  al- 
cohol or  ether.  In  a  caustic  soda  solution  it  dissolves 
with  intense  yellow  color:  and  with  mineial  acids  or  acid 
salts  it  is  decomposed  into  its  components,  the  salicj'lic 
aldehyde  giving  the  well-known  odor  of  meadow-sweet. 
About  fifty  per  cent,  of  the  c<impound  is  aldehyde.  The 
urine  contains  salicyluric  acid  (Schmiedeberg). 

Jacquet  introduced  malakin  in  1893  as  a  remedy  for 
acute  rheumatism.  As  an  antipyretic  and  sedative  it  re- 
sembles the  other  drugs  of  the  phenacetin  class,  but  it  is 


slowly  absorbed,  hence  its  action  is  slow  and  mild.  It  is 
split  into  its  components  by  the  gastric  juice.  As  the 
dose  of  the  drug  is  small,  the  amount  of  salicylic  com- 
pound must  be  of  little  avail  in  acute  I'heumatism, 
though  it  ma}'  be  suitable  after  the  acute  s}-mptoms 
have  subsided.  Abernethy,  of  Edinburgh,  finds  it  very 
useful  as  an  antipyretic,  but  of  only  modei'ate  value  in 
rheumatism.  Ottolenghi  has  proposed  it  as  an  anthel- 
mintic. The  dose  is  4  to  6  gm.  (  3  i.-iss.)  a  day  in  cap- 
sules or  powder.  W.  A.  Bastedo. 

MALARIA.     See  PlaKmodivm  Malaiim. 

MALARIAL  DISEASES.— Malarial  diseases  consist, 
first,  of  finr.t,  intermittent  or  remittent,  benign  or  per- 
nicious, and,  second,  of  a  condition  of  chronic  ill-health 
known  as  niaiarial  caclie.ria. 

The  fevers  are  infectious  in  their  nature,  characterized 
by  regular  intermissions  or  less  regular  remissions,  and 
are  caused  by  the  presence  in  the  blood  of  certain  proto- 
zoa or  hcemacytozoa,  discovered  by  A.  Lavei'an  in  1880 
and  called  by  him  the  Plasmodium  malari(e.  The  princi- 
pal and  [lerhaps  the  only  way  in  which  man  is  infected 
with  this  Plasmodium  is  thi'ough  the  bite  of  a  certain 
variety  of  the  mosquito,  known  as  the  AnopJiclns.  This 
Ano])heles  mosquito  must  previously  have  sucked  the 
blood  of  a  malarial  patient  and  thus  have  become  the 
"intermediate  host"  of  the  malarial  parasite,  which, 
having  gone  through  with  a  certain  uecessaiy  portion  of 
its  life  and  development  within  the  organism  of  the  mos- 
quito, is  now  ready  for  re-introduction  into  and  renewed 
life  in  the  human  blood. 

From  the  earliest  history  of  medicine  to  the  present 
day  malarial  fevers  have  been  known  to  be  practically 
confined  to  marshy  regions  in  certain  portions  of  the 
temperate  and  tiopical  zones.  They  have  been  believed 
to  be  caused  by  emanations  fi'om  the  soil  of  such  regions, 
known  as  "  marsh  miasms. "  The  fact  that  the  Anopheles 
mosquito  which  has  sucked  the  blood  of  a  malarial  pa- 
tient and  which,  after  a  certain  length  of  time,  bites  a 
non-malarial  subject,  can  thereby  infect  the  latter  with 
malaria  iias  been  proved  beyond  all  question.  But  this 
does  not  establish  the  true  origin  of  the  malarial  germ  or 
parasite.  Whence  did  thetii'st  man  or  the  first  mosquito 
obtain  the  malarial  germ?  This  question  is  not  yet  an- 
swered by  .science.  It  is  not  unreasonable  to  suppose 
that  the  origin  of  the  germ  will  yet  be  found  to  be  in  the 
soil  or  the  water  or  the  jilant  of  a  malarial  region,  begin- 
ning its  existence  outside  of  any  animal  body,  even, 
though,  perhaps,  always  introduced  into  man  by  the  bite 
of  the  mosquito.  Science  has  not  yet  spoken  the  last 
word  on  this  subject. 

For  a  full  histoiy  and  descri]ition  of  the  malarial  para- 
site the  reader  is  referred  to  the  article  on  Plasmodium 
Malarial,  in  Vol.  VI.  of  this  Handbook. 

The  mosquilo,  as  a  disease-carrier,  is  fully  treated  of 
under  the  head  of  Mosquitos  in  their  Relation  to  Unman 
Pathology,  in  the  present  volume. 

It  theiefore  remains  for  this  article  to  consider  only  the 
clinical  history,  the  pathology,  and  the  treatment  of  mal- 
arial diseases. 

Malamal  Fevers  are  divided  into  (1)  ordinaryor  sim- 
ple iiitennittent  ferers,  which  are  benign,  and  (1)  irregular, 
remittent,  or  continued  fevers,  which  may  be  either  benign 
or  pernicious.  The  second  class,  whether  benign  or  ma- 
lignant, are  now  called  "cestivo-autumnal  fevers"  {sum- 
mer-autuinn  fevers),  because  in  the  neighborhood  of 
Rome,  where  the  organisms  causing  these  fevers  were 
first  cai'efully  studietl,  such  fevers  prevail  in  the  summer 
and  autumn  alone.  The  only  reason  for  retaining  the 
name  is  because  the  variety  of  parasite  giving  rise  to 
these  continued  or  remittent  fevers  has,  by  most  para- 
sitologists, been  designated  as  the  a;stivo-autumnaI  para- 
site. 

While  there  is  still  a  difference  of  opinion  among  au- 
tluiritics  as  to  the  number  of  species  of  malarial  para.sites, 
that  exist,  there  is  a  general  consensus  of  opinion  as  to 
the  existence  of  at  least  three  well-defined  species,  viz.  -. 
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1st,  the  simple  tertian ;  2d,  the  simple  quartan;  and  3d, 

tlio  !¥Stivo-autumnal  parasite,  the  latter  being  divided 
into  two  varieties:  (a)  the  one  prodneiiig  true  quotidian 
lestivo-autumnal  fever  and  (b)  the  one  producing  the 
testivo-autumnal  tertian. 

The  tirst  two  species  give  rise  to  all  the  simple  inter- 
mittent fevers  and  the  third  species  to  all  the  irregular, 
remittent,  or  contin\ied  fevers,  whether  benign  or  malig- 
nant. Tlaese  different  species  can  be  distinguished  from 
one  another,  by  those  familiar  with  the  subject,  by  their 
size,  growth,  pigmentation,  method  of  sporulatiou,  etc. 

IxTEK.MiTTENT  Fevek. — This  is  tile  Variety  of  fever 
characterized  by  a  chill,  fever,  and  sweat,  occupying  a 
jiart  of  the  twenty-four  hours,  followed  by  an  interval, 
before  the  ne.xt  paro.xysm,  of  some  hours  or  days,  during 
which  there  is  no  fever.  The  cau.se  of  a  paro.xysm  of  in- 
termittent fever  is  the  fact  that  a  generation  of  malarial 
parasites,  of  sufficient  number,  in  the  blood  corpuscles  of 
the  patient,  arrive  at  maturity  and  sporulate.  If  these 
]iarasiles  be  of  the  simjile  tertian  species  they  will  ma- 
ture and  sporulate  every  forty-eight  hours  or  every  other 
day.  The  terms  tertian  and  quartan  are  misleading  un- 
til'we  remember  that  the  ancients  counted  every  fever 
day  both  as  a  third  or  fourth  day  and  as  a  new  first  day. 
A  tertian,  therefore,  lias  one  well  day  between  two  con- 
secutive fever  daj'S,  and  a  quartan  has  two  well  days 
between  the  fever  days.  Let  us  suppose  that  a  man  is 
infected  with  two  separate  generations  of  tertian  ]iara- 
sites,  maturing  on  successive  days,  which  is  a  very  fre- 
ciuent  occurrence.  Such  a  man  has  a  double  tertian 
intermittent,  which  means  that  he  has  a  quotidian  or 
daih'  fevei',  caused,  however,  by  the  tertian  parasite,  as 
is  shown  by  the  following  diagram,  where  A  and  B 
represent  the  two  generations. 
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The  quotidians  may  also  be  formed  of  a  triple  quartan, 
three  generations  of  quartan  parasites,  A  B  and  C  in 
the  diagram,  maturing  on  three  successive  daj-s. 

Triple  quartan— 

Adays 1  2       3       -t'  2  3  4'  2       3' 

A  B       C        A  B  C  A  EC 

Bdays 12       3  4  2  3  1 

Cdays 13  3  l'  3  34' 

There  is  no  simple  quotidian  parasite.  All  quotidian 
fevers  which  are  not  a'stivo-autumnal  are  cither  double 
tertians  or  triple  quartans.  A  rarer  form  of  duplication 
is  that  of  the  double  quartan  which  gives  us  two  succes- 
sive fever  days  with  an  intervening  free  day.  Mixed  in- 
fections of  simple  tertian  and  quartan  parasites  may 
occur,  causing  much  perplexity  to  tlie  clinician,  or  a 
mixture  of  simple  tertian  andwstivo-autumnal  parasites. 
In  the  latter  case  the  simple  form  soon  succumbs  while 
the  ;x'Stivo-autumnal  survives. 

Symptoms. — A  paroxysm  of  intermittent  fever  presents 
three  stages:  the  stage  of  chill,  that  of  fever,  and  the 
sweating  stage.  The  chill  is  sometimes  preceded  by 
prodromal  symptoms  of  general  uneasiness,  yawning, 
stretching,  possibly  nausea  or  headache.  With  or  with- 
out these  prodromes,  the  patient  then  experiences  sensa- 
tions of  cold  which  soon  develop  into  slight  rigors  or 
into  a  prolonged,  shaking  chill,  which  may  last  but  a 
few  minutes  or  may  be  prolonged  for  an  hour  or  more. 
During  this  stage,  when  tlie  patient  is  shaking  w-ith  cold, 
his  nose  and  finger-tips  blue  and  his  extremities  cold  to 
the  touch,  the  fever  has  actually  begim  and  the  temper- 
atiu'e  under  the  tongue  may  be  as  high  as  llM'  or  105°  P. 

The  chill  is  followed  by  sensations  of  heat  and  great 
heat  of  the  surface  of  the  body,  although  the  tem])er- 
ature  rises  no  higher  than  before.  Headache  and  pain  in 
the  limbs  are  now  common.     The  fever  stage  varies  in 


duration  from  an  hour  to  six  or  eight  hours.  The  ter- 
mination of  the  fever  is  accompanied  by  more  or  less  pro- 
fuse sweating,  lasting  for  from  half  an  hour  to  two  hours 
or  more,  during  which  stage  the  patient  loses  all  his  acute 
sufferings  and  quite  commonly  falls  into  a  quiet  sleep. 
On  awakening  he  declares  himself  as  feeling  quite  well, 
although  perhaps  a  little  weak.  He  continues  to  feel 
well  until  the  onset  of  the  next  paroxysm. 

Ilerpis  Idhiiilis  is  quite  a  frequent  accompaniment  of 
intermittent  fever  and  is  of  some  diagnostic  value  be- 
cause so  rarely  occurring  in  graver  fi'vers. 

Dumb  Ague,  as  it  is  pojiularlv  called,  is  that  form  of 
paroxysm  in  which  there  is  no  chill,  the  hot  stage  being 
the  first.  This  is  more  common  among  the  older  resi- 
dents in  malarial  regions. 

Sometimes  an  attack  of  intermittent  fever  will  be  .so 
shiduded  by  intercurrent  symjitoms  as  to  mislead  the  ob- 
server. There  may  be  so  much  congestion  of  the  bron- 
chial mucous  membrane,  with  short,  difficult  breathing,  , 
slight  cough,  line  mucous  rales,  and  even  a  catching  pain 
in  the  side,  as  to  suggest  the  invasion  of  pneumonia. 
Violent  vomiting  and  diarrha'a  at  the  outset  of  the  par- 
oxysm may  pass  for  a  mere  attack  of  cholera  morbus. 
Severe  pain  in  the  back  and  limbs,  often  referred  espe- 
cially to  one  joint,  which  the  patient  is  unwilling  to 
move,  crying  out  with  pain  when  he  does  so,  closely 
simulates  rheumatism.  In  all  such  cases  the  unwary 
practitioner  may  Hatter  himself  that  he  has  been  very 
successful  in  "  breaking  up  "  an  attack  of  one  kind  or  the 
other,  only  to  find  it  recur  in  full  force  at  the  end  of  its 
appointed  time. 

Ill  children,  under  two  years  of  age,  and  often  in  those 
of  the  age  of  three  or  four,  there  is  no  such  thing  as  a 
shaking  chill,  and  the  first  thing  that  may  be  noticed  by 
the  attendants  is  the  fever.  Careful  observation,  how- 
ever, will  detect  the  stage  of  chill  by  the  fact  of  tlie  lips 
and  nails  becoming  blue,  the  nose  and  extremities  cold, 
and  the  face  pale  and  the  eyes  sunken.  Sometimes  the 
child  will  vomit  two  or  three  times  in  succession,  and 
then  it  wants  to  go  to  sleep.  After  a  little  w-hile  the 
face  grows  flushed,  and  the  surface  of  the  body  hot ;  the 
child  becomes  quite  restless,  throwing  itself  about  in  the 
bed ;  and  in  a  certain  number  of  cases  convulsions  super- 
vene. Other  children,  again,  pass  from  the  cold  to  the 
hot  stage  without  waking,  but,  on  the  contrary,  fall  into 
a  profound  sleep  or  semi-comatose  condition,  from  wdiich 
they  gradually  emerge  during  a  brief  sweating  stage. 
Children  are  more  liable  to  quotidian  than  to  tertian  at- 
tacks, and  during  the  intermission  thevdo  not  .seem  well, 
but  are  peevish,  and  perhaps  drowsy,  with  a  poor  appe- 
tite and  some  disturbance  of  the  stomach  and  bowels. 

Piithoh:i(jinil  Aniitomi/.  —  Ordinary  intermittent  fevernot 
being  a  fatal  disorder  offers  no  opportunity  for  post-mor- 
tem findings.  An  examination  of  the  bliual.  however,  re- 
veals not  only  the  presence  of  the  malarial  parasite,  with 
its  accompanying  pigment,  in  the  red  blood  corpuscles, 
but  a  loss  of  red  corpuscles,  sometimes  very  great,  during 
the  paroxysm  of  fever.  This  loss  is  usually,  to  a  great 
de.gree,  regained  during  the  intermission,  liiit  few  dis- 
eases cause  so  great  an;emia  as  do  malarial  fevers,  espe- 
cially, of  course,  the  jirolonged  forms.  According  to 
Kelsch,  quoted  by  JIarchiafava  and  Bignami  in  the 
"Twentieth  Century  Practice,"  vol.  xix..  "twenty  da3"s 
of  fever  may  suffice  to  reduce  the  number  of  red  lorpus- 
cles  in  a  patient  from  five  million  in  a  cubic  millimetie 
to  one  million  or  even  less,"  and  in  pernicious  infectious, 
at  the  beginning  of  the  disease,  according  to  the  same 
authority,  "in  a  robust  individual,  in  the  course  of  one 
day  only,  the  numlier  may  go  from  normal  to  one  million 
per  cubic  millimetre." 

There  is  never  leucocytosis,  unless  it  be  dependent  on 
the  accidental  presence  of  some  Inflammation:  but.  on 
the  contrary,  the  number  of  leucocytes  is  greatly  dimin- 
ished. Pigiuented  leucocytes,  which  have  swallowed  the 
degenerated  red  cells  with  their  contained  jjarasites  and 
pigment,  are  not  infrequent. 

The  spleen  is  palpably  enlarged  during  the  paroxysm 
of  fever,  this  enlargement  subsiding  during  the  intermis- 
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sion.  Only  iu  chronic  cases  does  the  enlargement  persist 
during  the  interval  between  febrile  attacks.  In  the  few 
autopsies  reported  iu  which  death  occurred  from  other 
causes  immediately  after  an  attack  of  intermittent  fever 
the  enlarged  spleen  was  found  not  to  be  softened  nor 
very  melanotic,  nor  were  the  liver  and  bone  marrow  very 
melanotic. 

The  urine  is  increased  iu  amount  both  during  and  after 
the  fever.  The  specific  gravity  of  the  same  is  also  in- 
creased, notwithstanding  the  large  amount  of  the  secre- 
tion, a  change  which  is  due  to  the  absolute  increase  of 
the  salts  and  nitrogen  eliminated.  In  the  pi>h-xu'ia  of 
convalescence,  especially  after  tertian  or  quartan  inter- 
mittent, the  amount  of  urine  voided  sometimes  amounts 
to  from  four  to  six  pints  in  twenty-four  hours,  the  spe- 
cific gravity  still  remaining  increased  relatively  to  the 
amount,  this  increase  being  due  largely  to  the  excess  of 
urates  and  phosphates.  Albuminui'ia  is  rare  and  hiEma- 
turia  belongs  to  the  pernicious  fevers. 

Di(if/nf}»is.—The  diagnosis  of  intermittent  fever  is  easy, 
if  the  symptoms  are  at  all  marked,  especially  if  we  wait 
until  the  patient  has  gone  through  the  intermission  and 
entered  upon  a  second  fever  paroxysm.  At  least  this  is 
true  in  a  single  tertian  or  quartan  fever.  It  is  not  al- 
ways so  evident  when,  with  a  double  tertian,  for  in- 
stance, we  have  a  daily  fever  paroxysm,  of  long  duration, 
as  in  those  cases,  referred  to  above,  iu  which  the  access  of 
fever  is  accompanied  by  such  local  symptoms  as  suggest 
some  other  disease,  such  as  pneumonia.  At  all  times  it 
is  of  great  value  to  have  a  blood  examination  made,  to 
prove,  if  possible,  the  presence  of  the  malarial  parasite 
and  to  determine  whether  we  have  to  deal  with  a  simple 
tertian,  a  quartan,  or  an  sestivo-autumnal  parasite.  To 
gi\e  a  satisfactory  result  the  blood  sjiecimen  should  be 
taken  early,  before  the  patient  has  been  loaded  with  qui- 
nine. 

I'realment.  Prophylaxis. — So  far  as  regards  measirres 
which  shall  change  a  malarial  region  of  country  into  one 
that  is  non-malarial  it  has  long  been  known  that  this 
could  best  be  accomplished  by  the  drainage  of  marshes 
or  of  such  areas  as  favor  the  accumulation  of  stagnant 
ponds  or  pools.  Since  we  know  that  the  mosquito  is  the 
carrier  of  infection,  it  is  necessary  also  to  remove  all 
smaller  collections  of  stagnant  water,  as  iu  tanks,  bar- 
rels, etc.,  which  might  serve  as  the  breeding  places  of 
the  mosquito,  or  to  protect  them  from  the  access  of  the 
insect.  Drains,  cesspools,  etc. ,  must  be  treated  with  dis- 
infectants or  with  coal  oil  which  renders  them  unfit  for 
breeding  places.  An  oily  film  over  the  surface  of  water 
containing  the  larva  or  pupa  of  the  mosquito  prevents 
their  access  to  air  and  thus  insures  their  death.  For  this 
purpose  coal  oil  is  found  to  be  the  most  practicable  as 
well  as  the  cheapest  material.  It  is  amazing  to  note 
how  nuich  can  be  accomplished  in  the  extermination  of 
the  mos(inito,  by  means  of  drainage  and  the  coal-oil 
treatment  of  pools  and  small  collections  of  water,  at  no 
very  great  expense  to  municipalities,  local  governing- 
boards,  or  private  individuals.  Among  the  well-known 
instances  of  this  sort  of  work  successfully  accomplished 
are  the  practical  suppression  of  yellow  fever  in  Havana 
in  1901,  chiefly  through  the  labors  of  the  "mosquito  bri- 
gade," and  the  campaign  against  moscuntos,  and  there- 
fore against  malaria,  waged  by  means  of  drainage  and 
coal  oil  at  Oyster  Bay,  Long  Island,  during  the  same 
year.  Dr.  L.  O.  Howard,  Entomologist  of  the  United 
States  Department  of  Agricultiu'e,  has  taken  ranch  pains 
to  make  public  the  necessary  information  on  this  subject, 
and  before  this  article  appears  in  print,  the  matter  will 
already  be  familiar  to  many  of  its  readers. 

In  the  way  of  personal  prophylaxis  it  is  evident  that 
the  main  thing,  if  not  the  only  thing,  is  to  avoid  being 
bitten  by  the  mosquito.  For  this  purpose  residences, 
whether  permanent  or  temporary,  shoukl  b(!  located onas 
high  ground  as  is  practicable  and  away  from  standing 
water.  Doors  and  windows  should  be  carefully  screened 
and  people  should  sleep  under  mosquito  nets. 

As  the  insect  is  by  far  the  most  active  toward  sundown 
and  at  night,  it  is  essential  to  remain  indoors  at  those 


times,   if   ])ossil)le.     Prophylactic  doses  of  quinine  are 

also  to  be  reconunended,  one  or  two  grains  three  times  a 
day.  It  has  repeatedly  come  within  the  experience  of 
the  writer  that  in  parties  of  men  newly  exposed  to  mal- 
arial influences  those  who  took  such  doses  of  quinine 
escaped,  while  those  who  refused  succumbed  to  some 
form  of  malarial  attack. 

Treatment  during  the  Paroxysm. — In  ordinary  attacks 
of  simple  intermittent  fever  no  treatment  is  required  dur- 
ing the  paroxysm,  and  the  patient  may  hd  allowed  to 
follow  his  own  inclinations  in  the  matter  of  being  cov- 
ered or  uncovered,  taking  hot  or  cold  drinks,  having  hot 
bottles  applied  to  his  feet,  cold  cloths  to  his  head,  etc. 
In  the  more  severe  attacks,  where  there  is  more  than  or- 
dinary general  prostration  and  distress,  or  the  patient  suf- 
fers greatly  from  headache,  or  pain  in  the  back  and  limbs, 
it  is  a  good  plan  to  administer  a  full  dose  of  opium  dur- 
ing either  the  stage  of  chill  or  that  of  fever.  The  effect 
will  be  to  alleviate  the  suffering,  and,  perhaps,  to  shorten 
somewhat  the  first  or  second  stage.  A  full  dose,  forty 
to  sixty  grains,  of  bromide  of  potassium,  will  answer  the 
purpose  if  there  is  not  severe  pain.  In  case  there  is  any 
reason,  from  the  previous  history  of  the  patient  or  the 
nature  of  his  present  attack,  as  shown  by  unusually  high 
temperature  (over  105'  F.)  or  grave  nervous  symptoms,  to 
fear  that  it  may  prove  pernicious  in  character,  thii'ty 
grains  of  quinine  should  be  given  in  one  dose  during  the 
cold,  or  early  in  the  hot  stage.  A  single  large  dose  is  far 
more  effective  than  repeated  smaller  ones,  and  less  likely 
to  disturb  the  stomach  and  aggravate  the  headache. 

During  the  Intermission. — The  entire  treatment  of  a 
case  of  intermittent  fever  is  usually  conducted  during 
the  intermission,  the  object  of  course  being  to  prevent 
the  recurrence  of  the  paroxysm.  In  some  cases  in  which 
there  is  a  badly  coated  tongue  with  sluggish  action  of 
the  bowels  and  clay-colored  stools,  it  is  well  to  begin  the 
treatment  with  a  few  small  doses  (gr.  J  to  gr.  i)  of  calomel 
every  two  or  three  hours,  followed  by  a  saline  cathartic 
at  the  end  of  twelve  or  twenty-four  hours,  or  ten  grains 
of  the  Pihda  hydrargj'ri,  with  two  or  three  of  compoimd 
extract  of  colocynth,  may  be  given  at  bedtime.  But  it 
is  very  important  that  no  time  should  be  lost  in  this  pre- 
liminary treatment  to  the  exclusion  of  quinine,  for  the 
two  can,  to  the  very  best  advantage,  be  used  at  the  same 
time.  As  soon  as  one  paroxysm  is  over,  it  is  time  to  be- 
gin taking  quinine  to  prevent  the  next  one.  When  the 
tj'pe  of  the  fever  has  not  been  determined  by  the  occur- 
rence of  more  than  one  paroxysm,  it  is  well  to  assume  that 
it  is  quotidian  and  treat  it  accordingly. 

The  full  effect  of  a  five-  or  ten-grain  dose  of  quinine  is 
felt  iu  from  two  to  four  hours  after  its  administration. 
Suppose  the  chill  of  a  given  paroxysm  to  have  begun  at 
10  .\.M.,  and  the  sweating  to  have  ceased  at  6  or  8 
r.M. ;  I  should  have  that  patient  take  ten  gi-ains  of 
quinine  at  midnight,  ten  at  4  a.m.,  and  ten  at  8  a.m., 
and  should  expect  thus  to  avert  the  second  ])aroxysm, 
which  would  be  due  at  10  .\.M.  of  that  day.  If  success- 
ful in  this,  I  should  give  no  more  during  that  day,  but 
I  should  repeat  the  same  programme  during  the  second 
night.  Having  thus  prevented  two  recurrences.  I  would 
then  put  the  patient  on  five  grains  of  quinine  three  times 
a  daj'  for  a  week,  and  after  that  drop  to  two  grains  three 
times  a  day,  which  dosage  shoidd  be  continued  for  a 
month,  if  the  patient  remains  in  a  malarial  region.  If 
thirtj'  grains  iu  three  doses  did  not  prevent  the  recur- 
rence of  the  chill  on  the  day  following  the  first  paroxysm, 
I  should  mass  that  amount  and  give  it  either  in  two  doses 
of  fifteen  grains  each,  one  at  3  a.m.  and  one  at  7  a..m.,  or 
in  a  single  dose  at  7  .\.m. 

No  one  who  has  tried  it  can  have  anj'  doubt  with  re- 
gard to  the  frequent  eflicacy  of  large  doses  of  quinine 
where  smaller  ones  fail,  nor  is  the  discomfort  caused  by 
the  large  dose  as  much  greater  as  would  be  sujjposed. 

There  arc  two  plans,  then,  for  the  administration  of  the 
requisite  amount  of  cjuinine  during  the  intermission:  the 
one  to  give  it  in  five-grain  doses  every  four  hours,  begin- 
ning toward  the  end  of  the  sweating  stage;  the  other  to 
give  it  in  two  or  three  ten-  or  fifteen-grain  doses  at  the 
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same  interval,  but  so  arranged  that  the  last  dose  shall 
come  two  hours  before  the  expected  attack.  I  prefer  the 
latter. 

Method  of  Adminutration  of  Qvininc. — A  solution  of 
quiuiue  is  doubtless  the.  most  certain  method  for  internal 
tise,  but  is  objectionable  on  account  of  its  intense  bitter- 
ness and  its  liability  to  cause  vomiting.  The  most  prac- 
ticable and  at  the  same  time  the  most  efficient  method  is 
to  enclose  the  dry  powder  in  gelatin  capsules  or  in 
wafers.  All  ready-made  pills  are  to  be  avoided,  on  ac- 
count of  their  possible  insolubilitj-. 

The  syrup  of  yerba  santa  is  the  best  vehicle  for 
disguising  the  taste  of  the  drug,  and  is  therefore  valu- 
aljle  in  case  of  children  or  others  who  cannot  swallow 
capsules. 

When  rejected  by  the  stomach  the  drug  may  be  given 
in  enema,  double  the  amount  being  u.sed  here  that  would 
be  given  by  the  mouth.  I  have  very  little  faith  in  the 
endermic  method,  or  the  quinine  and  vaseline  inunctions 
used  by  some.  The  hypodermatic  use  of  quinine,  how- 
ever, has  much  in  its  favor.  It  is  prompt  and  certain  in 
its  action,  and  is  sometimes  the  only  method  that  can  be 
employed.  The  objection  to  its  use  is  the  considerable 
danger  of  abscesses  forming  at  some  of  the  points  of 
puncture.  From  one-fotirtli  to  one-half  of  the  dose  ordi- 
narily given  by  the  mouth  is  required  bj-  this  method. 

Wiien  speaking  of  quinine  simply,  one  is  understood 
as  referring  to  the  sulphate  of  quinine,  the  salt  in  most 
common  use.  Other  salts  of  the  alkaloid  are  equall_v  effi- 
cacious. The  bisulphate  is  more  soluble,  so  also  is  the 
hydrochlorate,  though  the  latter  is  said  by  some  not  to 
be  so  uniform  in  strength.  The  bromide  and  the  valeria- 
nate of  quinine  are  preferred  b}'  some  on  account  of  the 
sujiposed  benefit  to  be  derived  from  their  respective 
acids. 

Xext  in  value  to  the  quinine  salts  are  those  of  the  other 
alkaloids  of  cinchona,  viz.,  quinidine,  cinchonidine,  and 
ciuchonine.  Their  value  has  been  thoroughly  tested  by 
several  commissions  appointed  for  this  purpose  in  India, 
the  result  of  whose  investigations  proves  that  these  are 
all  of  equal,  or  nearly  equal,  value  with  the  sulphate  of 
quinine.  While  the  sulphate  of  quinidine  is  just  as  elf  ec- 
tive  as  the  sulphate  of  qtiinine,  when  administered  in 
the  same  doses,  it  is  very  apt  to  cause  gastric  distress, 
vomiting,  and  purging.  The  sulphate  of  cinchonine  is 
effective  in  somewhat  larger  doses  than  quinine,  Init  is 
also  more  liable  to  disagree  with  the  stomach.  The  sul- 
phate of  cinchonidine  produces  the  same  effect  as  quinine, 
in  doses  that  are  twenty-five  per  cent,  larger  than  those 
of  the  latter,  without  any  disagreeable  elfects.  I  have 
myself  had  considerable  experience  with  the  cinchonidine 
salt,  and  have  obtained  thorouglily  satisfactory  results 
from  its  use  in  five-  and  ten-grain  doses. 

The  remedy  next  in  rank  to  the  cinchona  alkaloids  in 
the  treatment  of  intermittent  fever,  though  far  below 
them  in  efficacy,  is  arsenic.  It  is  more  effective  in  cases 
of  chronic  malarial  cachexia,  and  is  very  valuable,  when 
used  in  combination  with  quinine  and  iron,  in  all  old  and 
obstinate  eases  of  intermittent  fever.  It  has.  however, 
also  been  successfully  used  alone  in  the  treatment  of  acute 
cases,  especially  by  some  French  physicians.  They  give 
as  much  as  half  a  grain  of  arsenious  acid  in  solution  in 
the  course  of  a  day,  during  the  intermission,  with  very 
good  results.  The  same  treatment  has  been  successfully 
em|iloyed  in  India,  care  being  taken  to  select  patients 
with  no  gastric  or  intestinal  irritation.  It  is  important 
that  the  remedj'  be  used  largely  diluted,  and  when  desir- 
able it  may  be  combined  with  small  doses  of  opium.  As 
a  rule,  its  action  in  preventing  the  recurrence  of  |>arox- 
3'sms  of  fever  is  mucli  slower  than  that  of  quinine. 

ProfjHOsis. — Ordinary  intermittent  fever,  in  the  early 
historj'  of  any  given  case,  is  probably  always  susceptible 
to  cure  by  the  proper  administration  of  quinine.  Spon- 
taneous cures  are  not  infrequent,  the  fever  running  its 
intermittent  course  for  a  week  or  two  and  stopping  with- 
out medication.  If  such  patients  have  ceased  to  live  in  a 
malarial  region  the  cure  may  be  permanent.  If  they  re- 
main in  a  malarial  region,  the  fever  is  almost  sure  to  re- 


turn after  a  variable  period.  It  cannot  be  too  strongly 
insisted  on  that  after  the  arrest  of  paroxysms  of  intermit- 
tent fever,  the  patient  should  continue  to  take  quinine 
during  the  fever  season,  either  in  small  doses  dail_y  or  in 
larger  doses,  of  ten  or  fifteen  grains,  every  third  day,  or 
at  the  outside  every  week. 

Masked  Ikter.mittents. — Under  this  liead  fall  a  va- 
riety of  obscure  affections,  usually  non-febrile  in  charac- 
ter, having  a  distinct  periodic  reciu'rence,  and  being  cur- 
able by  quinine.  Prominent  among  them  are  periodic 
neuralgic  attacks,  usually  in  the  form  of  one-sided  supra- 
orbital or  infra-orbital  pain,  witli  throbbing  of  that  side 
of  the  head ;  sometimes  a  one-sided  conjunctivitis  and 
swelling  of  the  lids.  After  a  few  hours  all  these  symp- 
toms will  entirely  disapi^ear,  to  recur  regularlv  in  "quo- 
tidian or  tertian  form.  Or  the  pain  may  be  along  the 
track  of  the  maxillary  nerves,  superior  or  inferior,  or  of 
the  sciatic  or  the  intercostal  nerves.  In  the  latter  case 
both  patient  and  physician  may  suspect  pleurisy-,  and 
flatter  themselves  that  they  have  cured  it,  until,  on  the 
second  or  third  day.  it  promptly  recurs. 

Many  other  nervous  disturbances,  as  choreiform  seiz- 
ures, temporary  paralyses,  etc.,  occur  with  periodic  reg- 
ularity in  malarial  regions,  and  yield  to  treatment  by 
quinine.  Although  some  authors  protest  against  it,  the 
conclusion  is  very  natural  that  such  attacks  are  of  mala- 
rial origin.  I  have  myself  seen,  in  a  young  man,  a  well- 
marked  case  of  amnesic  aphasia  which  occurred  regularly 
on  the  afternoon  of  every  other  da_y  for  three  successive 
times,  after  which  he  was  put  on  ten-grain  doses  of  qui- 
nine, three  times  a  day,  without  any  further  recurrence 
of  the  trouble. 

In  all  such  cases,  and  luauy  others  that  cannot  be  here 
enumerated,  the  entire  absence  of  all  symptoms  during 
the  greater  part  of  the  time  forbids  the  thought  of  any 
organic  lesion,  while  tlie  regular  periodic  recurrence  of 
these  symptoms,  and  the  fact  of  their  yielding  to  anti- 
malarial treatment,  afford  proof  of  their  malarial  origin. 

At  least  this  was  proof  enough  before  we  knew  any- 
thing about  blood  examinations  for  the  malarial  para- 
site. To-day  no  one  would  con.sider  such  a  diagnosis  un- 
equivocal without  the  aid  of  the  microscope,  and  it  is 
qinte  probable  that,  by  means  of  blood  examinations, 
many  maladies  heretofore  believed  to  be  malarial  may  be 
shown  not  to  be  such. 

Ikhegular,  Remittext,  or  Contikued  Fever; 
^EsTivo-AuTUMNAL  Fever. — All  observers,  from  the 
earliest  period,  Iiave  recognized  a  variety  of  malarial 
fever  which  differed  from  the  ordinary  intermittent  type, 
being  characterized  by  longer  continuance  of  the  fever 
paroxysms,  with  remissions  rather  than  intermissions. 
This  form  is  more  grave,  more  likely  to  be  long-continued 
and  refractory  to  treatment,  and  more  fatal.  Pai'asitolo- 
gists  generally  agree  that  this  form  of  fever,  in  all  its 
varieties,  is  due  to  the  presence  of  the  a'Stivo-autumual 
parasite.  In  this  class  are  also  embraced  the  pernicious 
fevers  which  are  not  long-continued,  and  which  have 
alwaj's  been  known,  in  many  instances  at  least,  to  have 
a  distinctly  intermittent  character.  We  used  to  class  ]ier- 
nicious  fevers  among  the  intermittents,  but  now  they 
are  reckoned  as  ajstivo-auturanal.  There  is  abundant 
evidence  that  any  of  the  fevers  caused  by  the  ajstivo- 
autunraal  parasite  may,  at  least  in  their  earlier  history, 
be  intermittent  instead  of  remittent,  taking  on  later  the 
remittent  or  continuous  type.  Many  authors  assert  the 
existence  of  a  quotidian  and  a  tertian  variety  of  the 
ajstivo-autumnal  parasite.  Others  make  different  and 
more  numerous  divisions,  but  there  is  jjraetical  unanimity 
as  to  the  species.  This  element  of  intermittence  in  fevers 
caused  by  the  same  species  of  parasite  that  gives  us  a 
remittent  or  continued  fever  brings  great  confusion  into 
our  terminology,  which  will  have  to  be  recast,  on  the 
basis  of  the  findings  of  the  microscope,  whenever  para- 
sitologists are  agreed  and  they  and  the  clinicians  can 
come  together. 

For  the  present  we  must  content  ourselves  with  re- 
membering that  ordinary  intermittent  fever  due  to  the 
larger,  simple,  tertian  or"  quartan  parasite,  differs  essen- 
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tially  from  the  ttstivo-autumnal  intermittent  which  is 
liable  to  run  into  the  remittent  or  continued  fever. 

Probably  as  good  a  classification  of  lestivo-autumnal 
fevers  as  we  can  give  at  present  divides  tlieni  into: 
(a)  the  irregular  intermittent  fevers,  with  long  fever  par- 
oxysms which  have  a  tendency  to  approximate  and  run 
into  each  other,  thus  giving  continuity ;  (h)  the  continuous 
or  remittent  fevers,  which  often  begin  with  a  chill  but 
are  not  characterized  liy  repeated  chills,  and  which  are 
often  accomiianied  by  symptoms  of  gastric  disturbance 
and  slight  icterus,  the  fever  continuing,  with  remissions, 
for  a  period  of  two  or  three  weeks,  or  even  longer;  and 
((•)  the  pernicious  fevers,  which  luay  be  intermittent  and 
which  either  prove  rapidly  fatal  or  soon  yield  to  treat- 
ment. 

((/)  The  first  form  is  not  common  in  this  countrv  and 
will  not  Ije  dwelt  on,  although  it  is  important  to  bear  in 
mind  its  existence.  It  yields,  with  reasonable  prompt- 
ness, to  vigorous  treatment.  The  great  importance  of 
liaving  recourse  to  blood  examinations  by  a  competent 
microscopist,  to  determine  whether,  in  such  cases,  we 
have  to  deal  with  an  *stivo-autumnal  infection,  lies  in 
the  fact  that  we  have  here  a  much  more  grave  disorder 
than  a  simple  intermittent  nnd  one  irliich  is  liable  to  end 
in  a  pernicious  attufk,  perhaps  terminating  the  life  of  the 
patient.  Hence  the  imperative  demand  for  an  early  iliag- 
uosis.  wliich  can  be  made  unequivocal  only  by  a  blood 
examination.  If.  then,  the  patient  is  living  in,  or  has  just 
come  from,  a  region  where  pernicious  fevers  jjrevail  the 
most  vigorous  treatment  is  demamled  to  prevent  the  pos- 
sibility of  a  pernicious  paroxysm. 

(h)  The  second  class  of  a>stivo-autumnal  fevers  consists 
of  that  form  which  we  have  been  accustomed  to  designate 
as  remittent  malarial  fever ,  and  which  has  also  been  called 
"bilious  fever,"  "gastric  fever,"  etc. 

The  pathologi/  of  aistivo-autumnal  fever  of  both  the  first 
and  the  second  class,  when  not  pernicious,  is  practically 
the  same  as  that  of  ordinary  intermittent  fever,  due  al- 
lowance being  made  for  tlie  difference  in  form  of  tlie  two 
species  of  parasites,  and  for  the  greater  teudenc_v  of  the 
red  corpuscles  containing  a;stivo-autnmual  parasites  and 
of  the  leucocytes  containing  both  red  corpuscle  and  para- 
site to  mass  themselves  in  mternal  organs.  The  essential 
lesion  is  the  blood  lesion,  with  its  profound  amemia,  its 
mclana-mia,  its  enlarged  and  pigmented  spleen  and  liver 
and  other  organs.  In  the  more  prolonged  and  graver 
attacks  of  this  class  the  lesions,  in  individual  organs, 
will  more  nearly  resemble,  or  be  identical  with,  those  de- 
scribed under  the  head  of  pernicious  fevers. 

Syiiijitoni.i. — The  onset  of  remittent  fever  is  usually 
abrupt,  commencing  with  a  chill  of  moderate  intensity. 
If  there  are  prodromal  symptoms  tliey  will  consist  of  las- 
situde and  general  malaise  for  a  day  or  two,  with  head- 
ache and  jjerhaps  pains  in  the  limbs  and  back,  loss  of 
appetite,  a  foul  taste  in  the  mouth,  and  sometimes  nau- 
sea. Tlie  chill  is  not  so  prolonged  nor  so  violent  as  in 
many  cases  of  intermittent,  lasting  perhaps  for  half  an 
hour  or  less,  and  followed  by  fever  in  wliich  the  temper- 
ature will  range  from  101°  to  103°,  oreven  105°  P.,  remain- 
ing for  many  hours  at  or  near  the  highest  point  readied. 
It  is  not  unusual  for  bilious  vomiting  to  occur  during  the 
chill  and  during  tlie  first  few  hours  of  the  fever,  and  in 
such  cases  there  is  often  considerable  irritability  of  tlie 
stomach  for  several  days.  The  fever  will  continue  with- 
out any  marked  remission  for  twelve,  twenty-four,  or 
forty-eight  hours.  During  this  lime  there  are"  complete 
anorexia,  sometimes  great  restlessness  and  vigilance  with 
continued  headache,  sometimes  a  persistence  of  the  vom- 
iting; but  more  comiuoulj'  these  symptoms  subside  and 
the  patient  is  drowsy. 

The  remission  is  marked  by  an  amelioration  of  the  dis- 
tressing symptoms,  if  such  have  existed,  and  a  fall  of  tem- 
perature to  about  100  F.  This  may  continue  for  from 
three  to  six  or  twelve  hours,  occasionally  even  being 
prolonged  to  twenty-four  or  thirty-.six  hours.  If  the  at- 
tack is  not  severe,  the  jiatieut  will  declare  that  he  feels 
quite  well,  and  will  wisli  to  get  up.  His  appetite,  how- 
ever, does  not  return,  and  he  is  far  from  feeling  as  well 


as  during  the  interval  of  a  quotidian  intermittent,  for  in- 
stance. At  the  appointed  time  the  fever  rises  again, 
gradually  reaching  its  former,  or  a  still  greater,  height. 
This  rise  is  seldom  accompanied  by  a  repetition  of  the 
chill. 

From  this  time  on,  if  the  progress  of  the  disease  is  not 
arrested,  there  will  be  jieriodical  remissions  and  exacer- 
bations, usually  occurring  once  or  twice  during  the 
twenty -four  hours,  but  sometimes  at  more  prolonged  in- 
tervals. 

At  the  beginning  of  an  attack  of  remittent  fever  the 
tongue  will  be  furred,  of  a  gray  or  yellowish  tint,  large, 
moist,  and  indented  by  the  pressure  of  the  teeth.  Later, 
it  is  likely  to  grow  dry,  smoother,  and  brownish  in  the 
centre,  red  at  the  tip  and  edges,  with  sordes  on  the  teeth. 
Nose-bleed  is  not  very  uncommon.  The  stomach  may  be 
irritable  throughout  the  attack. 

The  bowels  are  usually  constipated,  the  urine  is  scanty, 
high-colored,  and  acid. 

The  skin  and  the  whites  of  the  eyes  often  show  a  yel- 
lowish or  jaundiced  hue.  especially  in  those  persons  who 
have  lived  loHg  in  a  malarious  region. 

There  is  no  petechial  eruption.  It  is  not  unusual  to 
see  an  outbreak  of  herpes  about  the  mouth. 

Delirium  is  not  common  in  the  simple  remittent,  but  in 
the  graver,  more  protracted  form  it  often  occurs,  accom- 
panied with  the  other  s.ymptoms  of  the  typhoid  .state, 
such  as  dry,  cracked  tongue,  sordes,  subsultus,  etc. 

The  course  of  the  disease  varies  greatly  in  different 
cases.  In  the  most  favorable,  under  vigorous  treatment, 
it  is  arrested  in  from  three  to  five  da3's.  In  severer  cases 
the  course  is  more  protracted,  running  from  two  to  three 
or  four  weeks,  or  even  longer.  Such  cases  present  very 
varying  degrees  of  gravitj-.  In  some  of  them  the  pa- 
tient makes  very  little  complaint,  does  not  look  very  ill, 
cats  and  sleeps  (|uite  well,  Avhile  still  the  temperature 
remains  at  from  100°  to  102.5°  P.,  and  the  ]iatient  grows 
quite  weak.  In  others,  with  but  a  slightly  higher  range 
of  temperature,  there  will  be  great  gastric  irritability  or 
severe  headache,  great  restlessness  and  vigilance,  and 
many,  though  not  all,  of  the  symptoms  of  typhoid  fever, 
such  as  dry,  cracked  tongue,  sordes  on  teeth  and  lips,  and 
muttering  delirium.  This  is  the  "typhoid  state,"  which 
may  also  occur  in  other  diseases  than  specific  typhoid 
fever  or  grave  malarial  remittent  fever,  and  these  are 
the  cases  which  used  to  be  reported  as  "  typho-malarial 
fever."  There  is,  however,  no  characteristic  typhoid 
fever  temperature  in  tlie  first  two  weeks,  no  rose-colored 
rash,  no  marked  iliac  tenderness,  or  gurgling ;  as  a  rule, 
no  tj-mpanites  or  diarrhrea. 

The  simple  form,  when  not  arrested  by  suitable  doses 
of  cjuinine.  runs  its  course  in  from  ten  days  to  three 
weeks  without  any  alai'ming  symptoms. 

Diagnosis. — While  in  the  majority  of  cases  a  reasonably 
positive  diagnosis  can  be  made  from  the  environment  of 
the  patient,  the  prevalence  of  malarial  infection  at  his 
place  of  residence  or  at  some  place  which  he  has  visited, 
together  with  the  history  of  the  attack,  it  still  remains 
true  that  for  an  unequivocal  diagnosis  recourse  must  be 
had  to  a  blood  examination  and  to  the  demonstration  of 
the  presence  of  the  ;estivo-autumnal  jiarasite.  In  order 
to  make  this  test  reasonably  certain,  however,  it  should 
be  applied  before  the  administration  of  quinine.  There- 
fore we  often  jirefer  to  prove  the  correctness  of  our  diag- 
nosis by  the  success  of  the  treatment. 

Wlien  it  is  necessary,  as  is  frequently  the  case,  to  dif- 
ferentiate between  remittent  malarial  fever  and  ti/phoid 
jei-er,  we  have,  on  the  one  hand,  the  demonstration  of 
the  malarial  parasite,  and,  on  the  other  hand,  at  a  jiroper 
stage  of  ty]ihoid  fever,  the  Widal  test,  as  our  criteria. 
With  these  two  aids,  whenever  the  services  of  a  compe- 
tent microscopist  can  be  secured,  the  diagnosis  should 
not  reinain  doubtful. 

The  differentiation  from  yelhue  fei-er  calls  still  more  im- 
peratively for  a  blood  examination,  since  the  malarial 
parasite  does  not  exist  in  yellow  fever.  Furthermore,  in 
the  latter,  jaumlice  occurs  early  and  is  more  intense, 
bleeding  gums  and  black  vomit  are  prominent,  while 
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very  rare  in  malarial  fever.  The  enlarged  malarial  spleen 
is  wanting  in  yellow  fever. 

Titdtiiuiit. — In  remittent  or  aestivo-autumnal  fever,  as 
in  all  forms  of  malarial  disease,  quinine  is  our  sUeet- 
anebor.  No  time  should  be  lost  in  preparatory  treat- 
ment. Whatever  else  needs  to  be  done  uiaj' be  carried  on 
at  the  same  time,  but  the  first  requisite  is  to  ])ut  quinine 
enough  into  the  blood  toarrest  the  development  and  unil- 
tiplieation  of  the  parasite.  Seven-and-a-half  to  ten  grain 
doses  of  quinine  every  three  or  four  hours  until  thirty  or 
fortv  grains  have  been  taken  during  the  twenty-four 
houis,"or  tifteen-grain  do.ses  every  eight  or  twelve  hours 
will  often  cut  .short  a  remittent  fever  in  the  first  two  or 
three  days.  If  this  happy  residt  does  not  follow,  the 
same  treatment,  sliglitly  modified  acenrding  to  circum- 
stances, should  be  continued  for  a  week.  The  disagree- 
able nervous  disturbances  of  cinchonism  may  be  to  some 
degree  modified  by  full  doses  (thirty  or  si.xty  grains)  of 
one  of  the  bromides.  Sometimes  an  irritable  stomach  re- 
jects the  quinine.  This  irritability  may  often  be  quieted 
by  counter-irritation  over  the  epigastrium,  as  by  means 
of  sinapisms,  by  the  administration  of  calomel  and  soda 
triturates,  or  ofbrokeu  doses  of  Seidlitz  powders  or  other 
effervescent  draught. 

If  the  stomach  is  utterlv  rebellious  we  may  try  the  rec- 
tum, rubbing  up  double  the  amount  of  cpiinine  we  would 
use  by  the  mouth  with  a  little  yolk  of  egg  and  tepid 
water  and  using  it  by  enema. 

If  neither  of  tliese  methods  succeeds,  or  in  any  event  if 
the  case  be  urgent,  as  in  pernicious  fevers,  we  must  re- 
sort to  the  hypodermic  use  of  the  drug.  Thirty  grains 
of  bisulpJiate  of  quinine  with  five  grains  of  tartaric  acid 
in  two  drachms  of  water  makes  a  good  solution,  one-half 
of  which  may  be  given  at  a  time.  Heat  alone  will  dis- 
solve five  grains  of  any  quinine  salt  in  thirty  minims  of 
water.  If  this  is  quickly  used  in  a  well-warmed  hypo- 
dermic syringe  no  added  solvent  will  be  reejuircd.  Hy- 
podermic quinine  is  somewhat  liable  to  cause  a  puncture 
abscess,  but  in  a  grave  emergency  this  is  not  to  be  taken 
into  the  account. 

If  by  means  of  such  vigorous  treatment  an  attack  of 
a:'Stivo"-autuumal  fever  is  brought  to  an  end,  the  quinine 
is  bv  no  means  to  be  withdrawn.  Not  less  than  five 
grains  every  four  to  six  hours  should  be  continued  for  a 
week,  and  aftei'  that  two  or  three  grains  three  or  four 
times  a  day  for  at  least  two  weeks  longer. 

In  the  treatment  of  these  fevers,  after  the  subsidence 
of  the  acute  attack,  which  may  have  been  acconqjlished 
bv  the  use  of  quinine  within  the  first  week,  there  are  no 
niore  valuable  remedies  than  arsenic  and  iron  used  in 
combination  with  the  continued  quinine  treatment  above 
indicated.  A  liberal,  blood-making  diet  is  called  for, 
and,  if  ]Missible,  an  escape  from  the  climate  or  the  sur- 
roundings in  which  the  malarial  infection  was  aciiuired. 

Other  symptomatic  treatment,  both  early  and  late,  will 
be  employed  l)y  the  intelligent  practitioner,  according  to 
the  indications.  But  the  great  thing  to  remember  is  that 
no  treatment  of  "biliousness"  by  mercury,  nor  of  fever 
by  antipyretics,  nor  any  other  ti'catment,  not  even 
change  of  climate,  will  accomplish  the  purpose  unless 
accompanied  by  the  use  of  suitable  do.ses  of  quinine. 

Jledical  men  who  have  practised  for  j-ears  in  malarious 
regions  have  heretofore  been  divided  into  two  classes: 
one  class  believing  that  every  continued  fever  which  did 
not  yield  to  quinine  was  typhoid  fever ;  the  other  class 
holding  that  there  were  cases  of  continued  malarial  fever 
which  would  not  yield  to  quinine.  It  seems  probable, 
under  the  revelations  of  the  microscojie.  that  the  second 
class  will  have  to  surrender  their  belief,  without,  how- 
ever, granting  the  claim  of  the  first  class  that  all  such 
cases  "are  t.vphoid  fever.  ^Marchiafava  and  Bignami 
("Twentieth"  Century  Practice,"  vol.  xix.,  p.  418),  say: 
"  Physicians  should  rid  themselves  of  the  notion  of  the 
prolonged  and  obstinate  resistance  of  typhoid-like,  sub- 
continuous  malarial  fevers  to  quinine.  When  quinine  is 
properly  administered,  the  fever  is  not  prolonged  more 
than  four,  five,  or  six  daj's."  On  the  other  hand,  how- 
ever, on  page  300  of  the  same  work,  these  authors  say : 


"In  a  detailed  study  of  restivo-autumnal  fevers  we  shall 
see  how,  in  malarial  seasons  and  climates,  infective  ferers 
occur  whose  etiology  is  not  yet  knoirn,  and  which,  without 
an  examination  of  the  blood,  might,  even  at  the  present 
day,  be  confounded  with  diseases  of  malarial  origin." 

((■)  Pernicions  Fever. — This  form  is  rare  in  the  temper- 
ate zone,  although  it  may  occur  even  there  in  newly  set- 
tled regions.  It  is  common  in  the  tropical  zone  and  fre- 
quently met  with  in  sub-tropical  countries.  Although 
caused  by  the  a>stivo  autumnal  parasite,  pernicious  at- 
tacks are  not  seldom  distinctl_y  intermittent,  a  period  of 
twenty-four  or  forty -eight  hours  intervening  between  the 
paroxysms. 

In  the  majority  of  instances  tliere  are  no  prodromal 
symptoms  of  the  pernicious  attack,  but  it  either  strikes 
the  patient  like  hghtuing  out  of  a  clear  sky,  or  else  it 
follows  a  few  lighter  intermittent  paroxj-sms. 

The  most  common  form  of  pernicious  fever  is  the  coma- 
tose or  apoplectic  form.  This  is  rather  more  liable  than 
some  of  the  other  varieties  to  be  preceded,  during  the 
intermission,  by  drowsiness,  hebetude,  or  severe  head- 
ache. The  chill  may  be  more  or  less  complete.  During 
the  hot  stage  the  patient  falls  into  a  stupor  or  coma. 
He  lies  there  with  flushed  face,  pupils  dilated  and  fixed, 
breathing  stertorous,  pulse  sometimes  fast  and  sometimes 
slow,  muscles  completely  relaxed,  skin  dry  and  hot,  tem- 
perature in  the  axilla  104   or  105'  F. 

This  may  last  for  six,  twelve,  or  twenty-four  hours, 
sometimes  even  for  several  daj'S,  the  pulse  and  vital 
forces  failing  until  the  patient  quietly  ceases  to  breathe. 
Or  at  the  end  of  a  certain  nuiuber  of  hours  he  ma\'  gradu- 
ally rotise  himself,  confused  in  his  ideas,  still  complaining 
of  headache,  perhaps  even  confused  in  speech,  and  with 
paresis  in  some  one  of  his  extremities,  all  these  symp- 
toms, however,  graduallj'  disappearing  during  the  inter- 
mission. 

Instead  of  pursuing  the  course  described  above,  the 
coma  maj'  be  preceded  by  violent  delirium,  even  mania. 
Or  the  delirium  maj'  end  in  sudden  collapse  and  death, 
or  in  sleep  and  recover.v  without  the  supervention  of 
coma.  Again,  in  other  instances  there  will  be  nervotis 
manifestations  showing  the  involvement  of  the  siiiual 
cord  as  well  as  bi'ain,  such  as  clonic  or  tonic  forms  of 
spasm,  of  the  eclamptic,  epileptic,  or  tetanic  variety. 
The  more  varied  and  violent  the  forms  of  nervous  dis- 
turbance the  more  unfavorable  the  prognosis. 

Two  forms  of  attack,  which  are  found  especially  in 
tropical  climates,  are  the  choleraic  and  dysenleric.  In  the 
former  there  are  burning  thirst,  severe  vomiting,  watery 
stools,  cramps  in  the  calves  of  the  legs,  finally  collapse, 
and  death  with  all  the  signs  of  asphyxia.  In  the  dysen- 
teric form  serous,  mucous,  and  bloody  stools  occur  dur- 
ing the  paroxysm,  and  disappear  during  the  intermis- 
sion. The  alrfidform  may  or  may  not  begin  with  a  chill 
and  have  a  fever  stage.  Either  following  a  rise  of  tem- 
perature or  without  it,  the  body  tem|ierattn-e  falls  below 
the  normal,  even  going  as  low  as  90°  F.  The  patient 
often  complains  of  burning  heat  within  and  of  great 
thirst.  The  skin  is  pale  or  livid,  the  pupils  are  dilated,  the 
pulse  is  feeble  and  may  be  irregular.  Consciousness  is 
retained  to  the  last,  and  the  patient  is  strangely  indiffer- 
ent to  his  surroundings  and  his  danger.  Sometimes  the 
choleraic  and  algid  forms  are  combined.  The  urine  is 
diminished  in  amount  and  may  even  be  suppressed. 
This  general  condition  ma.v  continue  for  several  daj'S 
with  an  occasional  rise  of  temperature  to  normal  or  even 
to  100'  F.  or  more,  and  the  patient  may  then  die. 

This  form  of  pernicious  malarial  attack  seems  to  justify 
the  popular  term  of  conc/estive  chill,  so  common  in  all 
malarial  countries,  although  the  name  is  often  given  by 
physicians,  as  well  as  by  the  laity,  to  any  extremely 
severe  or  pernicious  malarial  attack. 

In  all  the  pernicious  forms  death  may  occur  in  the  first 
paroxvsm.  within  the  first  twenty-four  hours,  or  there 
mav  be  a  fall  of  temperature  with"great,  if  not  complete, 
amelioration  of  all  the  symptoius.  Unless  prevented  by 
treatment,  the  paroxysiri  will,  however,  return  at  its  ap- 
pointed time,  probably  with  increased  severity,  and  in 
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the  second  or  third  attack  the  patieut  -n-ill  perisli.  Other 
cases,  unt  marked  by  intermissions,  run  a  more  continu- 
ous course  for  several  days  before  tlic  fatal  tennination 
or  gradual  recovery.  .The^vriter,  many  years  ago,  when 
the^  neighborhood  of  Kansas  City  ivas  quite  malarious, 
witnessed  a  number  of  deaths  from  pernicious  fever, 
chiefly  of  the  comatose  form.  One  woman,  after  three 
or  four  apparently  simple  intermittent  attacks  during  the 
week,  for  which  she  had  taken  small  doses  of  quinine, 
fell  into  the  most  profound  coma  and  lay  in  that  condi- 
tion for  seventy-two  hours.  She  was  "as  yellow  as 
gold  " :  the  insensibility  \vas  so  great  that  the  conjunc- 
tiva could  be  touched  with  impunity ;  the  pupils  were 
moderately  dilated  and  fixed;  the  breathing  was  slow 
and  stertorous;  the  urine,  drawn  bj'  catheter,  was  very 
scanty,  loaded  with  urates  but  not  albuminous;  the 
bowels  were  not  to  be  moved  by  enemata  nor  by  means 
of  the  calomel  given  her;  it  was  almost  impossible  for 
the  patient  to  swallow  anything;  the  surface  of  the  bod_y 
was  hot  and  dry,  the  temperature  in  the  rectvim  remained 
steadily  at  froiii  105°  to  106'  F. ;  the  pulse  was  slo\\-.  In 
spite  of  her  apparently  hopeless  condition,  imder  the 
persistent  hypodermic  use  of  quinine  and  whiskey  tliis 
patient  rallied  and  finally  recovered. 

Pathological  Aiiiiioiny. — In  addition  to  the  blood 
changes  found  in  all  forms  of  malarial  infection  the  jjer- 
nicious  forms  give  some  tolerably  well-marked  local  le- 
sions. In  tlie  comatose  form  the  leptomeninges  are 
intensely  hyperwmic  as  is  also  the  cerebral  substance, 
besides  being  veiy  melanotic.  Puuctiform  hemorrhages 
into  the  white  siibstance  are  common.  The  endothelium 
of  the  capillaries  is  often  swollen  and  in  a  state  of  fatty 
degeneration,  the  lumen  of  the  vessels  being  closed  hy 
the  swollen  endothelial  cells.  In  other  cases  there  are 
actual  thrombi  of  pigment  matter,  free  parasites,  and 
parasite-ladeu  corpuscles.  The  same  changes  have  been 
found  in  the  spinal  cord.  The  conditions  iu  the  spleen 
and  liver  are  exaggerations  of  those  found  iu  malaria 
generally,  the  spleen  substance  is  softened,  the  liver  may 
present  small  areas  of  necrosis.  In  the  choleraic  form  of 
fever  the  mucous  membrane  of  tlie  stomach  and  small  in- 
testines is  swollen  and  of  a  dark-red,  sometimes  choco- 
late color.  The  capillaries  of  the  mucosa  are  filled  with 
parasites  and  sometimes  its  tissue,  especially  in  the  villi, 
is  the  seat  of  a  superficial  but  extensive  necrosis. 
Thrombosis  of  parasites  and  phagocytes  in  the  intestinal 
cajjillaries  is  not  uncommon. 

Treatment. — The  treatment  of  pernicious  attacks  is  the 
same  as  that  of  remittent  fever,  except  that  there  is  more 
urgency  in  the  former  and  more  vigorous  interference  is 
demanded.  The  early  recognition  of  festivo-autumnal 
intermittent  paroxysms,  by  means  of  blood  examinations, 
should  so  put  the  practitioner  on  his  guard  as  to  enable 
him  to  forestall  the  graver  seizure.  When  the  attack  is 
on,  the  important  points  are,  first,  not  to  mistake  it  for 
ordinary  apoplexy  or  cholera,  and,  second,  to  begin  early 
with  full  doses  of  quinine,  hypodermically,  and  to  keep 
this  up  to  the  last,  no  matter  what  else  is  done,  even  Un- 
der the  most  discouraging  circumstances. 

Tbopic.al  MALAiii.\  does  not  differ,  in  kind,  from  the 
malaria  of  more  tem]i(rate  regions.  The  severe,  fie- 
ciueutl}'  fatal  malarial  fevers  of  Panama  or  West  Africa, 
which  sometimes  take  the  pernicious  forms  described 
above  and  sometimes  drag  out  a  longer  and  more  continu- 
ous course,  are  found  to  depend  on  the  same  festivo- 
autui'nnal  parasite  as  the  milder  fevers  of  more  temperate 
climates.  An  admirable  work  on  irstivoautumnal  fevers 
by  Charles  F.  Craig,  Acting  Assistant  Surgeon,  United 
States  Army,  published  in  1901.  gives  many  points  of  in- 
terest witli  regard  to  these  fevers  as  occurring  especially 
in  Cuba  and  the  Philippines  and  the  blood  conditions 
found  iu  soldiers  who  have  Returned  from  the  Philippines. 

M.M..\Ri.vi,  C.\cnEXl.\. — This  is  a  condition  very  often 
met  with  in  malarial  regions;  sometimes  in  those  who 
have  suffered  with  innumerable  paroxysms  of  intermit- 
tent fever,  sometimes  in  those  who  have  never  had  a 
chill,  but  have  long  been  subjected  to  malarial  influ- 
ences. 


Persons  so  affected  may  complain  of  every  imaginable 
symptom  known  to  medicine,  but  they  will  almost  all 
agree  in  the  following;  lo.ss  of  appetite-,  a  bad  taste  in 
the  mouth,  indigestion,  a  constant  sense  of  weariness,  tm- 
refreshing  sleep,  dragging  pains  in  the  loins  or  small  of 
the  back,  shortness  of  breath  on  exertion,  and  vague 
pains  in  the  joints  or  muscles  of  the  extremities.  Such 
persons  are  usually  more  or  less  emaciated,  pale,  and  sal- 
low. The  pulse  is  a  little  rapid,  there  is  no  elevation  of 
temperature,  and  generally  there  is  nothing  periodical 
about  the  case.  The  spleen  is  greatly  enlarged,  hard, 
and  somewhat  tender  on  pressure,  or  may  even  be  spon- 
taneously painful  in  certain  positions  of  the  body,  or 
after  lying  in  one  position  for  some  tiiue.  In  leukiemia 
there  is  also  an  enlarged  spleen,  although  not  so  hard, 
and  in  malarial  cachexia  there  is  no  increase  in  the  num- 
ber of  white  blood  cells,  so  characteristic  of  leuktemia. 
In  addition  to  the  presence  of  malarial  parasites,  especially 
iu  the  blood  of  the  internal  organs,  the  most  stiiking  le- 
sion in  malarial  cachexia  is  a  profound  secondary  ana?raia 
which  ma}'  I'cadily  be  distinguished  from  an  esseutial  or 
pernicious  auiemia  b.y  a  blood  examination.  In  the  se- 
verer forms  the  sallowness  is  greater,  amounting  to  act- 
ual jaundice,  the  urine  is  scanty  and  often  icteric,  the 
bowels  are  irregular,  the  abdomen  is  often  greatly  dis- 
tended, and  finall}'  there  may  be  cedema  of  the  face  and 
extremities,  while  the  general  feebleness  of  the  individual 
and  his  cachectic  appearance  are  most  marked. 

Much  more  might,  and  perhaps  should,  be  said  on  this 
subject,  but  I  must  content  myself  with  only  a  few 
words  concerning  treatment.  Many  such  cases  still  need 
quinine  along  with  their  other  treatment,  but  most  of 
them  will  be  found  to  have  lived  on  this  drug  for  j-ears, 
as  well  as  to  be  thoroughly  familiar  with  the  domestic 
use  of  calomel  or  blue  mass,  and  various  catliartic  "liver 
pills."  They  will,  however,  be  greatly  benefited  by  the 
judicious  administration  of  arsenic  in  ordinary,  not  in 
antiperiodic,  doses,  combined  with  iron  and  nux  vomica, 
or  by  the  use  of  the  mineral  acids,  especially  the  dilute 
nitro-hj'drocliloric  acid.  Iodine  preparations  also  do 
them  good  for  a  while.  Care  must  be  taken  to  aid  the 
digestion,  and  to  insure  a  sutEcieutly  varied  and  nourish- 
ing diet.  Above  all  things,  if  possible,  such  people 
should  be  induced  to  move  away,  even  if  only  for  a 
time,  and  if  only  for  a  short  distance,  from  tlie  place 
where  they  have  become  thus  contaminated  with  malaria. 

EiUcard  11'.  Schaiijjier. 

MALARIN,  acetophenone  phenetidin  citrate  (CsHv- 
OCaHs.N.C.CIIs.CsHs.CHs),  is  a  condensation  product 
of  acetophenone  and  paraphenetidiu,  and  is  a  crj-stalline 
insoluble  powder  of  acidulous  taste.  As  another  of  tlie 
phenetidin  combinations,  malariu  resenihk'S  pheiiacetin 
in  its  autipyretic  and  antineuralgic  properties,  but  Erd- 
mann  reports  it  as  dangerous  on  account  of  the  untoward 
effects  of  acetophenone.  The  dose  is  stated  to  be  0.3  to  1 
gm.  (gr.  v.-xv.).  W.  A.  Bastcdo. 

MALIC  ACID.— (CjHeOs.')  An  organic  acid  widely 
distributed  among  plants,  especially  in  fruits,  and  more 
especially  In  those,  related  to  the  apple.  It  occurs  in 
odorless  and  colorless  crystals,  delicjuescent  in  the  air, 
freely  soluble  in  water,  and  of  a  jileasantacid  flavor.  Its 
general  properties  are  much  like  those  of  citric  acid.  It 
has  been  yqyx  little  used.  Henry  H.  Rusby. 

MALIGNANT   GROWTHS,  THE   STARVATION    OF. 

— The  attempt  to  control  the  advance  of  cancer  and  sar- 
coma liy  depriving  them  of  blood  supply  is  not  a  new 
thought.  Ligation  of  the  chief  vessels,  for  this  purpose, 
has  not  infrequently  been  tried  in  instances  in  which  the 
growth  is  too  far  advanced  to  permit  of  extirpation. 
The  carotid  S3'Stem  seems  that  best  adapted  to  test  the 
ju-ineiple.  In  1878  Dr.  John  A.  Wyeth,  of  New  York, 
collected  and  analyzed  all  tlie  cases  then  obtainable  of 
ligation  of  the  carotids,  and  he  claimed  that  a  large  num- 
ber of  malignant  tumors  had  thus  been  cured.  But  a 
careful  study  of  these  cases  and  his  own  clinical  expert- 
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ence  confirm  the  -H-riter  iu  tin'  belief  lliat  by  ligation  of 
the  mitrienl  artery  alone  tiinioi's  of  this  class  are  never 
permanenth-  checked  in  their  advance.  They  appear  for 
a  few  -week.^  to  cease  growing,  b>it  after  this  brief  inter- 
val of  time  they  again  resume  active  development. 

Some  idea  of  the  difficulty  of  shul  ting  off  the  blood  sup- 
ply of  any  part  fed  by  arterial  branches  of  the  carotid 
system  may  be  gained  b}'  simply  considering  how  many 
of  the  eight  branches  of  the  superticial  carotid  freely  in- 
termingle blood  with  other  arterial  systems — e.ij.,  that  of 
the  internal  carotid  and  that  of  the  subclavian. 

In  order  to  overcome  the  difficulties  just  referred  to 
and  to  secine  a  more  permanent  aua-mia  of  the  new 
growth  which  it  was  hoped  in  this  way  to  subdue,  the 
writer,  about  seven  _years  ago.  began  his  search  fiw  some 
method  which  would  effect  these  resiilts.  The  idea  of 
completely  e.Mirpatiug  the  external  carotid  then  first 
suggested"  itself.  It  was  feared,  though,  that  if  this  plan 
were  can  led  out,  the  patient  might  lose  his  nose,  tongue, 
or  some  other  part  through  sloughing.  In  order  to  ob- 
tain more  light  upon  the  effects  of  such  a  serious  inter- 
ference with  the  blood  supply  of  the  bead  and  neck,  the 
writer  made  repeated  trials  upon  dogs;  tying  the  ex- 
ternal carotid  first  upon  one  side  of  the  neck  and  then 
upou  both  sides.  As  a  result  of  these  experiments  one 
fact  Ijccame  perfecth'  clear,  viz.,  that  the  normal  tissues 
can  continue  to  live  even  when  supplied  with  a  surpris- 
inglv  small  amount  of  blood — an  amount  much  smaller 
than  that  which  is  required  by  so  vascular  a  thing  as  a 
malignant  tumoi',  if  it  is  to  continue  growing.  Jn  no 
instance,  during  these  experiments,  did  any  normal  part 
thus  deprived  of  a  large  share  of  its  usual  nourishment 
un<lergo  sloughing. 

The  first  opi)ortunitv  for  testing  the  matter  upon  a 
hiunan  being  presented  itself  in  June,  189.1.  The  pa- 
tient, who  was  affected  with  a  round-celled  sarcoma  of 
the  naso-phar_vnx,  had  previousl.y  been  subjected  by  me 
to  a  simple  ligation  of  one  external  carotid.  On  the 
occasion  of  which  I  am  now  sjieaking  I  excised  the  ex- 
ternal carotid  of  the  other  side.  A  rapid  shrinking  of 
the  tumor  followed  this  operation,  and  for  a  period  of 
several  months  the  shrinkage  thus  gained  persisted.  In 
the  following  January,  however,  I  was  compelled — as 
the  tumitr  had  again  begun  to  grow,  and  as  the  patient 
w<nild  not  ]iermit  me  to  excise  the  carotid  which  had 
previously  been  ligated — to  excise  the  superior  maxilla, 
in  Older  to  remove  what  I  could  of  the  tumor. 

Since  the  date  named  above  I  have  had  the  opportu- 
nity of  testing  thoroughly  the  safety  and  the  beneficial 
etfects  (upon  malignant  gi-owtbs  iu  tliis  region)  of  a  eom- 
plete  e.rtirpdtion  of  hnth  extermil  carotid  avteriex.  The 
operation  has  now  been  performed  in  over  eightj'  cases 
(over  forty  of  them  by  myself).  Among  those  who  have 
performed  it  may  be  named:  Drs.  Keen  and  Da  Costa, 
of  Philadelphia;  Drs.  Weir,  Brewer,  Bristow,  Blake, 
Johnson,  Jleyer,  Erdmann,  Gibson,  Collins.  Lilienthal, 
and  Woolsey,  of  New  York:  and  Nicolson,  of  Atlanta, 
Ga.  All  of  these  operators  agree  in  the  statement  that 
the  operaticm  ])resents  no  special  difficulties.  Upon  an 
average  a  half-hour  easily  suffices  to  complete  the  carotid 
excision  upon  one  side  of  the  neck.  If  the  operation  is 
properly  done,  the  loss  of  blood  i.s  almost  nil;  and  hence 
the  danger  is  so  slight  that,  were  not  many  of  these  pa- 
tients already  advanced  iu  years  and  cacliectic  from  hav- 
ing a  malignant  growth  too  far  advanced  to  warraut  its 
ablation,  the  mortality  from  (he  operation  might  rightly 
be  expected  to  bo  insignificant.  As  it  is,  we  may  esti- 
mate it  roughly,  for  cases  iu  which  there  are  no  complica- 
tions such  as  adherent  masses  of  diseased  Ij-mph  nodes,  or 
in  -which  no  attempt  is  made  to  remove  the  tumor  itself, 
at  from  one  to  two  per  cent.  In  no  case  yet  reported  has 
the  pulse  ever  returned  in  an_y  of  the  branches  of  the  ex- 
cised carotids — a  result  in  striking  contrast,  as  to  perma- 
nencj-  of  the  aniemia,  to  the  speedy  return  of  pulsation 
always  observed  after  doulile  ligation  of  the  same  ves.sels. 
In  Zuckerkandl's  "Operative  Surgery,"  Dr.  Da  Costa, 
the  Ameiicau  editor,  states  (2d  edition,  p.  48)  that  he  has 
verified  my  observation  that  the  shiivelling  of  the  malig- 


nant growth  which  follows  extirpation  of  the  artery  is 
greater  than  it  is  after  mere  ligation. 

Technique. — The  external  carotid  is  exposed  from  end 
to  end.  The  incision  in  the  skin  is  made  fully  2  cm. 
nearer  the  median  line  of  the  neck  than  commonly  is 
taught:  this  being  a  gain  in  both  safety  and  speed  of 
work.  A  ligature  is  passed  about  the  external  carotid, 
close  to  its  origin,  but  is  not  yet  tightened,  as  it  is  easier 
to  expose  and  recognize  its  branches  when  large,  being 
fvdl  of  blood,  than  when  collapsed  and  reduced  to  mere 
threads.  Each  branch,  iu  order,  from  below  upwanl,  is 
tied  twice,  as  far  from  the  carotid  as  possible,  and  divided 
between  the  ligatures.  The  veins  draining  the  same 
regions  are  also  treated  similarly,  in  order  to  increase 
thereby  the  difficulty  of  restoring  anastomoses.  When 
all  but  the  terminal  two  branches  are  controlled,  the 
parent  trunk  is  tied  twice  and  cut,  as  near  to  its  origin 
as  .seems  safe.  The  distal  stump  of  the  external  carotid 
is  now  made  to  dive  beneath,  and  reappear  above,  three 
structures:  the  twelfth  cranial  nerve,  the  posterior  belly 
of  the  digastric,  and  the  stylo-hyoid  muscle.  B}-  this 
manceu vre  the  work  of  reaching  the  terminal  two  branches 
■ — the  internal  maxillary-  and  tlie  superficial  temporal, 
buried  in  the  parotid  gland — is  facilitated  ;  and  by  stretch- 
ing the  gland  tissues  surrounding  the  end  of  the  external 
carotid  with  the  jaws  of  a  slender  pair  of  dressing  foi'- 
ceps,  the  artery  is  freed  and  its  bifvu'cation  exposed.  In 
this  way  the  danger  (incident  to  the  use  of  the  knife)  of 
establisliing  either  a  facial  paralj'sis  or  a  salivary  fistula 
is  avoided.  In  some  cases,  by  drawing  down  firmlj'  upon 
the  carotid  terminal  stum]!,  we  can  slip  a  ligature  over 
this  vessel  high  enough  up  to  shut  olf  the  supplv  of 
blood  to  the  branches  just  named.  Usually,  however, 
we  can  tie  off  only  the  external  carotid  just  Itelow  them. 

Resnlts. — These  have  been  encouraging;  in  sarcoma, 
surprisingly  so.  Several  cases  of  subperiosteal  and  ex- 
tremel}-  malignant  sarcoma — of  the  sort  deemed  practi- 
cally hopeless  by  Butlin — have  now  remained  shrunken 
far  beyond  the  three-year  period  of  Volkmami,  after 
which  we  maj'  with  less  hesitancy  claim  permanency  of 
results.  The  tumor,  it  is  of  course  understood,  docs  not 
wholly  disajipear.  It  is,  as  we  assume,  too  large  to  be 
cut  out,  or  it  is  so  placed  that  this  is  not  practicable ; 
but.  bj-  the  plan  here  advocated,  it  is  cau.sed  to  undergo 
great  shrinking  and  then  remains  inactive.  Further- 
more, the  operation  is  not  a  deforming  one.  Only  two 
thread-like  vertical  lines,  one  on  either  side  of  the  neck, 
remain  to  indicate  that  any  surgical  woik  has  been 
done.  As  to  carcinoma,  the  results  are  less  strikingly 
good.  Nevertheless,  we  may  confidently  expect  that  the 
operation  will,  in  every  case,  add  several  months,  per- 
haps even  a  year,  to  the  patient's  lease  of  life.  It 
should  be  remembered,  however,  that  only  the  very 
worst — the  most  advanced  and  hopeless — cases  have  been 
thus  far  subjected  to  tliis  plan  of  treatment.  If  we  con- 
sider the  nature  of  sarcoma  as  contrasted  with  that  of 
carcinoma,  we  shall  be  able  to  understand  why  this  plan 
of  attack  bj'  starvation  should  be  more  successful  in  the 
former  disease  than  iu  the  lattei'.  In  sarcoma  the  growth 
depends  for  its  extension  chietly  upon  the  blood-vessels; 
the  lymphatics  commonly  are  not  involved,  sometimes 
they  even  stop  at  the  surface  of  the  tumor.  In  carci- 
noma, on  the  other  hand,  extension  occurs  mainly  through 
the  medium  of  the  lymphatics.  Lack  of  space  prevents 
amplification  of  this  important  subject. 

About  eighteen  months  ago  (iu  April,  1901)  Dr.  Wyeth 
suggested  to  the  writer  the  idea  that  perhaps  it  might  be 
of  value  either  to  replace  excision  of  the  carotid,  or  to 
supplement  it,  by  injecting  into  the  lumen  of  the  vessel, 
and  into  that  of  its  ijranches,  boiling  water,  to  cause  an 
obliterating  endarteritis;  or  else  to  inject  some  plastic 
material  which,  upou  setting,  will  ])ermanentl_y  obstruct 
the  calibre.  In  following  up  this  suggestion  I  have  spent 
months  of  time  and  experimentation  upon  dogs  and 
cadavers,  and  I  have  even  ap|ilied  the  principle  in  a 
few  patients.  Dr.  Bristow,  of  Brooklyn,  N.  Y.,  and  the 
writer  are  the  only  surgeons  who  have,  up  to  the  pres- 
ent time,  made  use  of  it  iu  actual  practice.     Briefly,  it 
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ma.v  be  said  that  to  inject  all  the  branches  of  the  external 
carotid  is  not  a  safe  procedure.  Thus,  for  example,  if 
in  dogs  the  superior  thyroids  are  plugged,  they  perma- 
nently lose  the  use  of  the  vocal  cords.  If  the  Unguals  are 
plugged,  the  tongue  either  sloughs  or  at  best  it  can  no 
longer  be  moved  at  all.  Hence,  when  tlie  act  of  swallow- 
ing is  performed,  this  organ  fails  to  push  back  the  epi- 
glottis, as  it  should,  tlie  entrance  to  the  larynx  is  left 
uncovered,  and  food,  drink,  and  saliva  then  enter  the 
air  passages,  often  giving  rise  to  a  fatal  pneumonia  due 
to  the  entrance  of  foreign  matter  (Sc/iluckpneutnonic). 
Obstructing  the  posterior  auricular  artery  causes  slough- 
ing of  the  ear.  We  must  remember  that  the  normal 
tissues  demand  some  blood  in  order  to  live.  However, 
it  does  seem  to  the  writer  worth  while  to  try  this  idea, 
very  cautiously,  U]ion  those  three  branches  which  chiefly 
anastomose  with  outside  systems — the  occipital,  and  the 
two  terminal  arteries  in  tiie  substance  of  the  parotid — 
and  then  to  excise  the  external  carotid  as  usual.  At  the 
same  time  I  am  convinced  tliat  the  use  of  boiling  water 
in  the  manner  suggested  would  be  likely  to  end  fatally, 
either  through  the  establishment  of  multiple  venous  em- 
bolisms, or  perhaps  by  producing  serious  shock.  But 
both  Dr.  Bristow  and  I  liave  tried  successfull}'  a  mixture, 
which  I  suggested,  of  one  jjart  of  hard  white  paraffin  and 
nine  parts  of  white  vaseline.  This  remains  solid  at  or  be- 
low 108°  F.  If  injected  at  say  135°  F.,  it  will  not  set, 
if  the  work  be  done  expeditiously,  before  its  completion. 
In  the  full-sized  adult,  with  blood-vessels  of  ordinary  ca- 
pacity, not  more  than  1.5  to  2  c.c.  of  this  mixture  should 
be  injected  distally  into  the  external  carotid  at  a  point 
say  from  3  to  8  cm.  l)elow  its  entrance  into  the  parotid 
gland,  thus  obstructing  its  two  terminals  and  prevent- 
ing a  renewal  of  blood  supply  through  the  internal  carot- 
id system;  and  from  2  to  4  c.c.  may  be  injected  into  the 
occi)iital  at  its  point  of  departure  from  the  external  carot- 
id. Upon  reflection  it  will  readily  be  recognized  that 
although  time  may  prove  tliis  particular  method  of  in- 
jection a  valuable  addition  to  the  technique  of  vascular 
extirpation,  through  its  power  to  effect  an  aniiemia  of  a 
somewhat  more  jiermanent  character,  yet  so  far  as  ob- 
structing the  internal  maxillary  and  the  superficial  tem- 
poral arteries  is  concerned,  an  overdose  would  certainly 
be  most  perilous  Running  like  any  fluid  in  the  direction 
of  least  pressure,  the  mixture  would  enter  not  the  capil- 
laries of  those  arteries  (it  too  much  were  thrown  in)  but 
tirst  their  free  anastomoses.  For  example,  the  infraorbi- 
tal, or  main  continuation  of  the  internal  maxillary,  would 
empty  the  excess  of  the  paraffin  mixture  into  the  oph- 
thalmic branches  of  the  internal  carotid.  Here,  if  yet  a 
little  more  should  be  injected,  the  artcria  centralis  retinsfi 
would  be  plugged  (blindness);  and,  if  still  more  should 
be  thrown  in,  the  vessels  at  the  base  of  the  brain  would 
be  filled, — with  a  prompt  death  from  respiratory  failure! 
Obviously,  such  a  weapon  calls  for  caution  in  its  use. 
Nevertheless,  we  are  fighting  a  savage  enemy  that  grants 
no  quarter,  and  therefore  serious  measures  are  abundantly 
justified.  Besides,  the  operation  is  the  patient's  dernier 
resaort.  The  dose  recommended  above  has  more  than  once 
been  safely  injected  upon  the  human  subject  by  both  Dr. 
Bristow  and  by  myself.  But  experiment  upon  the  cada- 
ver proves  that  a  much  larger  dosage  would  be  unsafe. 

Recently,  the  Roentgen  and  the  Fmsen  rays  and  Coley 's 
antitoxin  injections  have  each  given  us  remarkably  hope- 
ful results  in  certain  cases  of  malignancj-.  But,  unac- 
countably as  yet,  there  are  instances  which  do  not  yield 
to  any  of  these  means.  For  such  as  these  it  is  well"  that 
the  profession  should  know  that  the  limit  of  our  arma- 
mentarium has  not  been  reached,  and  that  in  the  carotid 
region  the  starvation  plan  is  abundantly  worth  a  trial. 
AVithin  the  brief  comjjass  of  this  article  we  can  but  out- 
line the  suljject.  For  fuller  details  the  reader  is  referred 
to  the  author's  Gro.ss  Prize  Essay  upon  the  "  Starvation  of 
Malignant  Growths,"  published  in  19U2  by  the  P.  A. 
Davis  Co.,  of  Philadelphia.        Hubert  H.  31.  Dawbarn. 
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MALIGNANT   (EDEMA.     See  Gangrene.  {Surgical.) 
MALIGNANT  PUSTULE,    ^ea  Anthrax. 

MALPRACTICE.— Medical  malpractice  is  usually  un- 
derstood to  mean  bad  or  unskilful  practice  on  the  part  of 
a  physician,  surgeon,  dentist,  or  midwife,  when,  as  a  re- 
sult of  such  bad  practice,  death  ensues  or  the  patient's 
health  or  efficiency  is  impaired.  Malpractice  may  be 
wilful,  negligent,  or  ignorant,  and  either  criminal  orcivil 
suits  may  be  brought.  As  a  rule,  criminal  suits  for  mal- 
practice are  brought  only  in  cases  of  criminal  abortion, 
or  when  a  physician  or  other  individual  gives  some  drug 
or  performs  some  operation  which  is  contrary  to  law. 
He  may  perform  an  unlawful  operation,  or  one  which  is 
in  itself  lawful  in  proper  hands  or  under  proper  condi- 
tions. Civil  suits  for  the  recovery  of  damages  on  account 
of  injuries  supposed  to  have  been  experienced  as  a  result 
of  wilful  negligence  or  ignorance  on  the  part  of  a  practi- 
tioner are  much  more  common. 

The  responsibility  of  a  physician  or  surgeon  should  be 
clearly  understood,  and  while  the  rulings  of  tlie  courts 
of  various  States  and  countries  differ  materially,  they 
are  fairly  well  set  forth  and  may  be,  as  a  rule,  easily  fol- 
lowed. Unless  there  is  proof  to  the  contrary,  it  is  as- 
sumed by  the  courts  that  no  contract  was  entered  into, 
and,  provided  reasonable  care,  skill,  and  diligence  are 
used,  the  practitioner  may  not  be  held  responsible  for 
the  result;  in  other  words,  it  is  generally  understood 
that  the  physician  or  surgeon  does  not  guarantee  either 
a  cure  or  any  definite  result,  but  he  is  expected  louse  his 
best  endeavor  to  accomplish  a  favorable  result. 

Malpractice  nuy  be  either  active  or  passive.  Negli- 
gence which  allows  the  death  of  a  patient  from  failure 
to  control  a  hemorrhage,  or  to  furnish  other  suitable 
eraergencjf  treatment,  is  as  reprehensible  as  a  more  active 
malpractice  wiiich  brings  about  that  death  by  causing  a 
hemorrhage  through  carelessness  or  negligence  in  operat- 
ing. Errors  of  omission  are  as  great  as  those  of  commis- 
sion, but  the  former  are  apt  to  be  less  harshly  judged 
than  the  latter. 

The  physician,  surgeon,  or  other  practitioner,  when 
called  upon  to  treat  a  case,  is  expected  to  exercise  reason- 
able and  ordinary  skill,  care,  and  diligence,  and  it  is  usu- 
ally held  by  the  courts  that  this  is  sufficient,  provided  he 
is  possessed  of  and  uses  that  amount  of  knowledge  and 
skill  which  might  reasonably  be  expected  from  one  en- 
gaged in  similar  practice  in  the  neighborhood  in  which 
he  lives.  By  this  ruling  the  general  practitioner  in  a 
small  country  town,  living  far  from  the  centres  of  popu- 
lation and  medical  education,  is  not  expected  to  possess 
or  to  exercise  as  much  knowledge  and  skill  as  would  be 
expected  from  a  specialist  in  one  of  the  large  cities  near 
the  centre  of  medical  education.  He  is,  however,  bound 
to  exercise  the  average  degree  of  skill  possessed  by  per- 
sons of  his  profession  in  his  location.  It  must  be  remem- 
bered that  this  does  not  necessarily  mean  the  average 
skill  of  the  whole  numlicr  of  practitioners  in  his  district, 
for  a  considerable  number  of  such  practitioners  may  be 
of  extremely  low  grade,  while,  on  account  of  education 
and  experience,  he  might  well  be  expected  to  possess  a 
much  liigher  degree  of  intelligence.  It  must  be  the  aver- 
age skill  of  those  living  in  his  district  and  under  his  con- 
ditions. In  Pennsylvania  it  has  been  held  by  the  courts 
that  "such  a  degree  of  skill  is  required  as  a  thoroughly 
educated  surgeon  ordinarily  employs" ;  in  the  majority 
of  the  other  States,  liowever,  the  position  taken  is  rather 
that  which  has  been  before  described. 

While  the  professional  man  is  supposed  to  exercise  his 
best  judgment  and  skill,  it  is  not  supposed  that  he  is  in- 
fallible, and  it  is  appreciated  that  errors  in  judgment 
may  be  made  even  by  the  best  and  most  conscientious, 
and  no  one  will  be  held  responsible  for  such  errors  pro- 
vided ordinary  and  well-established  lines  of  diagnosis 
and  treatment  are  followed. 

If  the  methods  of  diagnosis  and  treatment  are  unusual 
and  differ  from  those  which  are  commonly  accepted  as 
proper  and  well  established,  he  may  be  held  responsible 
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for  bad  results  following  such  unusual  methods.  For 
this  reason  new  or  unusual  methods  should  not  bo  at- 
tempted unless  one  is  prepared  to  withstand  criticism  if 
the  results  are  not  all  that  might  be  expected.  If  such 
new  or  unusual  methods  are  to  be  used,  the  patient,  or 
his  representative,  should  be  informed  tliat  such  is  the 
case,  sliould  thoroughly  understand  the  reason  for  such 
changes  from  well-established  Hues,  and  should  agree  to 
their  use.  It  probably  woidd  be  acknowledged  by  the 
courts  that  progress  in  medicine  and  surgery  depends 
upon  modifications  in  methods,  and  if  such  modifications 
are  reasonable  and  based  upon  sound  premises,  it  is  prob- 
able tliat  judgment  woulrl  not  be  very  severe. 

Conditions  may  be  such  that  a  greater  amount  of  skill 
would  bee.xpected  from  the  medical  man  or  surgeon  who 
has  been  called  fvinn  a  distance  than  from  those  practi- 
tioners who  live  in  the  district  in  which  the  case  occurs. 
In  such  cases,  where  a  specialist  from  a  large  city  is  em- 
ployed, he  would  be  judged  b}'  the  methods  employed 
in  the  community  from  which  lie  came.  He  may  "use 
methods  which  are  not  conunou  where  the  patient  is 
located,  but  lie  will  be  ex])eeted  to  have  and  use  that 
degree  of  skill  and  knowledge  which  might  reasonably 
be  demanded  from  those  having  like  opportunities. 

When  a  contract  has  been  entered  into  by  which  a  cure, 
or  some  definite  result,  has  been  [iledged,  the  practitioner 
will  be  held  responsible  for  the  fulfilment  of  such  a  con- 
tract. 

Gratuitous  services  do  not  exempt  the  practitioner 
from  action  for  malpractice  if  cither  ignorance  or  care- 
lessness in  his  attendance  can  be  proved.  The  trained 
physician  is  expected  to  use  the  same  care  and  diligence 
in  the  treatment  of  charity  cases  that  he  does  in  those 
from  which  he  receives  a  large  fee.  This  does  not  mean, 
however,  that  in  cases  in  which  advice  is  sought  and  given, 
responsibility  for  the  result  is  involved  if  the  person 
whose  advice  is  asked  is  not  a  professional  and  does  not 
claim  to  have  the  knowledge  of  one.  He  will  not  be  held 
responsible  for  bad  results  if  he  has  given  as  good  advice 
as  might  reasonably  be  e.xpectcd  from  one  in  his  position. 

CoxsuLT.\TiONS. — Cases  frequently  occur  in  which,  on 
account  of  lack  of  e.xperienee  or  for  other  reasons,  phy- 
sicians feel  themselves  incompetent  properly  to  diagnose 
or  treat  a  given  case.  When  this  condition  exists,  it  is 
the  duty  of  the  physician  to  call  in  consultation  ^vith 
him  some  other  more  fitted  than  he  to  judge  in  this  par- 
ticular case,  and,  if  he  appreciates  that  this  condition  ex- 
ists, then  he  is  responsible  if  he  fails  to  do  so.  Such 
rulings  follow  the  lines  already  mentioned  by  which  he 
is  expected  to  use  due  care,  diligence,  and  skill  in  cases 
in  which  new  or  unusual  methods  of  diagnosis  or  treatment 
are  einploj'ed.  When  capital  operations  are  performed, 
it  is  alwa3's  safer,  and  usually  wiser,  that  a  consultation 
should  be  held,  and  the  consultant  who  is  called  should 
be,  if  possible,  one  who  is  recognized  as  particularly  well 
fitted  for  judgment  in  such  cases. 

CoNTKiiiUTOKT  jSTegi.igence. — When  it  can  be  proved 
that  the  patient  refused  to  carrj'  out  the  ph^'sician's  in- 
structions or  failed  to  exercise  due  care,  the  iiliysician  or 
other  practitioner  is  relieved  from  any  responsibility 
which  may  follow  as  a  result  of  such  negligence.  The 
practitioner  is  supposed,  however,  when  giving  instruc- 
tions or  outlining  the  treatment,  to  consider  the  personal- 
ity of  the  individual  and  his  surroundings,  and  only  such 
instructions  should  be  given  as  it  is  possible  to  follow 
out. 

When  a  medical  practitioner  has  recovered  compensa- 
tion for  his  services  through  the  courts,  such  recovery 
will  interfere  with  any  future  suit  for  malpractice  on  the 
part  of  the  patient.  Partners  in  medicine  or  surgery  are 
held  jointly  liable  for  malpractice  bj'  any  member  of  the 
partnership. 

StJMM.\KY. — A  practitioner  of  medicine  or  surgery  will 
be  guilt}'  of  malpractice  when  serious  results  follow  on 
account  of  his  gross  ignorance  or  neglect:  when  he  uses 
medical  or  surgical  methods  that  are  prohibited  by  law ; 
when  lie  makes  use  of  unusual  methods  which  are  apt 
to  endanger  the  life  of  his  jjatieut ;  and  when  he  neglects 


to  use  such  means  as  may  lie  necessary  for  1  he  safety  of 
his  patient.  He  is  liable  for  any  bad  result  wliicli  may 
depend  upon  a  want  of  knowledge  or  lack  of  care  on  his 
part.  He  is  required  to  exercise  the  amount  of  skill 
which  can  reasonabl}'  be  expected  from  one  under  his 
conditions.  Gratuitous  treatment  does  not  relieve  him 
from  responsibility  for  the  result.  He  cannot  be  com- 
pelled to  assume  the  care  of  any  case  unless  lie  so  wishes; 
but,  having  accepted  it,  he  cannot  withdraw  without 
giving  suitable  notice  of  his  intention.  An  action  for 
malpractice  cannot  be  brought  after  he  has  recovered  in 
court  for  his  services.  He  is  relieved  from  responsibility 
when  the  patient  fails  to  follow  his  advice.  He  is  re- 
sponsible for  negligence  or  ignorance  on  the  part  of  his 
assistants,  but  not  for  criminal  acts  on  their  part.  He  is 
not  responsible  for  errors  of  judgment  in  uncertain  or 
difficult  cases.  Ediciii  Welles  Dwight. 

MALT.— (.¥</«!')«,  U.  S.  P.,  1880.)  The  ofiicial  direc- 
tions given  in  the  United  Stales  Pharmacopoeia  for  the 
preparation  of  this  product  are  as  follows: 

"Malt,  in  coarse  powder,  not  finer  than  No.  13,  one 
hundred  (100)  parts:  water,  a  sufflcient  quantity.  Upon 
the  powder,  contained  in  a  suitable  vessel,  "pour  one 
hundred  (100)  parts  of  water  and  macerate  for  six  hours. 
Then  add  four  hundred  (400)  parts  of  water,  heated  to 
about  30°  C.  (86°  F.),  and  digest  for  an  hour  at  a  tem- 
perature not  exceeding  55°  C.  (131°  F. ).  Strain  the 
mixture  with  strong  expression.  Finally,  b}'  means  of 
a  water-bath,  or  vacuum  apparatus,  at  a  temperature 
not  exceeding  55'  C.  (131°  F.),  evaporate  the  strained 
liquid  rapidly  to  the  consistence  of  thick  honey.  Keep 
the  product  in  well-corked  vessels  in  a  cool  place." 

The  almost  universal  employment  of  malt  preparations, 
especially  liquid  malt  extracts,  by  physicians  and  by  the 
laity,  warrants  a  critical  study  of  tlieir  value  from  a 
therapeutic  standpoint.  This  naturally  implies  an  in- 
vestigation of  the  composition  of  malt,  its  properties  as 
a  food  substance  from  a  ph.vsiological  jioint  of  view,  and 
finally,  au  estimate  of  its  virtues  alone,  or  combined  with 
other  medicaments,  in  the  treatment  of  disease.  And, 
inasmuch  as  there  is  a  popular  demand  for  these  prod- 
ucts, some  reference  should  also  be  made  to  adultera- 
tion, and  the  addition  of  foreign  substances,  principally 
antiseptics,  to  prevent  fermentation. 

Composition. — The  manufacture  of  malt  consists 
essentially  of  four  different  processes,  viz. :  Steeping, 
couching,  flooring,  and  kiln-drying,  which  result  in  de- 
creasing the  weight  of  the  grain  (about  twent_v  per  cent.), 
but  are  attended  with  an  increase  in  bulk  (three  to  eight 
per  cent. ).  The  entire  manipulation  .should  be  considered 
to  be  successive  steps  of  the  same  operation,  since  malting 
merely  effects  the  transformation  of  the  substances  of  the 
grain,  through  the  influence  of  heat,  moisture,  and  the 
amylolytic  action  of  diabase  (which  see).  Through  the 
action  of  diastase — manifested  within  au  hour  after  grain 
is  put  to  steep — the  insoluble  starch  of  barley  is  converted 
into  dextrin  and  glucose — sometimes  called  grape-sugar. 
Thus,  the  outline  of  Proust  {loc.  cit.)  shows  that  malt 
contains  nineteen  per  cent,  less  starch  and  cellulose  than 
barle}',  ten  per  cent,  more  sugar,  eleven  per  cent,  more 
dextrin,  while  the  amount  of  gluten  is  lessened  by  two 
per  cent.  It  should  be  stated  in  this  connection  that, 
while  the  object  of  "  malting  "  is  to  produce  the  maximum 
of  sugar  by  the  action  of  diastase,  it  is  not  desirable  that 
this  action  sIkuiUI  be  entirely  exhausted,  and  therefore, 
at  a  certain  stage  of  the  operation  this  process  is  arrested 
by  kiln-drj'ing;  under  favorable  circumstances — heat  and 
moisture — this  fermentation  is  re-kindled. 

Qualitative  tests  for  diastatic  artirity  are  extremely 
simple.  A  quantity  of  malt  is  added  to  hot  water,  and 
dissolved  by  constant  stirring :  then  a  small  portion  of 
starch  is  added  in  Iflce  manner,  and  in  the  course  of  a 
few  minutes  the  iodine  test  is  applied. 

The  soluble  crtnict  in  a  good  malt  suitable  for  brewers' 
use,  is,  according  to  Ure,  66.8  percent.;  it  contains,  in 
addition,  insoluble  matter,  26.7,  and  moisture,  6.5  per 
cent.     To  determine  the  proportion  of  insoluble  matter. 
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a  definite  quantity  is  measured  by  weight  and  dried  by 
lieat  from  boiling  water:  the  remaining  powder  is  then 
put  in  cold  water  and  heated.  The  soluble  extract  is 
then  decanted  off  and  the  residue  dried  and  weighed  and 
the  percentage  calculated. 

The  process  of  diastatic  fermentation  is  by  hydration 
(Hoppe-Seyler),  as  will  appear  later  on. 

Liquid  malt  exintdt:  are  simply  weak  solutions  of  ordi- 
nary malt,  and  usually  contain  a  variable  jiroportion  of 
alcohol,  a  small  percentage  of  cartionic  acid,  with  more 
or  less  solid  extract,  but  for  none  of  them  can  be  claimed 
any  distinct  diastatic  property.  These  preparations  hold 
iu  "solution  the  products  of  diastatic  activit}-,  dextrin  and 
sugar,  whicii  renders  them  "sweet"  and  palatable,  while 
the  alcohol  is  not  in  sufficient  amount  to  interfere  ma- 
terially with  the  proper  performance  of  the  digestive 
functions;  indeed,  in  the  case  of  elderly  persons,  it  may 
prove  a  decided  benefit.  Carbonic  acid  is  also  acceptable 
to  the  stomach  ;  but  the  percentage  of  "solid  extmetss "  in 
these  products  furnishes  no  criterion  as  to  their  intrinsic 
value,  as  will  be  shown  presently. 

From  an  examination  and  analysis  of  thirteen  different 
samples  of  liquid  malt  extracts,  Left'mann  (Medical  Neirs, 
January  28th,  1893)  found  that  all  save  one  contained 
alcohol  iu  small  proportion — none  as  high  as  eight  per 
cent.. — and  that  the  solid  extract  ranged  from  5.1  giu. 
to  10.06  gm.  for  each  100  c.c.  Moreover,  three  of  the 
samples  contained  apprecialjle  amounts  of  salicjiic 
add. 

Adulteratiox. — The  temptation  to  sophisticate  malt 
arises  from  the  great  care  retjuircd  in  the  process  of 
malting  ;  if  the  diastatic  power  be  destroyed  by  excessive 
heat,  tiie  malt  possesses  no  nutritive  or  digestive  value. 
Again,  in  sections  of  the  country  where  malting  is  ex- 
tensively carried  on,  manufacturers  may  employ  "un- 
germinated"  grain,  i.e.,  grain  that  has  been  subjected  to 
"heating,"  and  has  thus  lost  its  vitality.  As  a  result  of 
wet  seasons,  therefore,  malt  ma_y  be  of  a  very  inferior 
quality — possessing  but  slight  diastatic  power,  3'et  show- 
ing a  large  percentage  of  insoluble  matter. 

Jlost  serious  objections  are  urged  against  the  employ- 
ment of  salicylic  acid  as  an  antiseptic,  since  it  is  harmful 
if  taken  in  too  large  quantities  or  too  long  continued,  and 
besides,  like  all  other  antiseptics,  it  arrests  or  suspends 
diastatic  activity.  Now,  while  this  is  true  iu  general,  it 
ma3'  not  apply  uniformly  to  malt-takers  and  beer-drink- 
ers, because  we  know  that  even  in  the  absence  of  diastatic 
power  this  class  generally  present  a  rotund,  florid,  some- 
times a  bloated  appearance — due  to  the  depo.sit  of  fat 
from  the  absorption  of  sugar — and  frequentU'  suffer  from 
rheumatic  affections;  hence  the  introduction  of  salicj'lic 
acid  free  from  impurities  may  possess  negative  value :  (1) 
by  enacting  the  role  of  an  antiseptic  in  the  alimentaiy 
canal,  (2)  by  lessening  the  diastatic  activity,  thereby  ]ire- 
venting  the  rapid  conversion  of  starch,  and  (3)  by  its  in- 
fluence upon  the  rheumatic  diathesis.  This  leaves,  then, 
for  tlie  licpiid  malt  extracts  containing  salicj'lic  acid, 
nothing  of  special  value  except  the  converted  "sugar  and 
a  small  j^roportion  of  alcohol. 

IxcoMi'.\TiBr.ES. — The  following  table  (after  Hermann 
Meyer  and  Brunton)  is  introduced  to  show  the  strength, 
in  watery  solution,  of  the  ditt'erent  drtigs  which  aiTest 
the  action  of  diastase,  from  whi('h  it  will  be  observed 
that  while  chloroform  and  creosote,  even  in  saturated 
solution,  have  very  little  or  no  deleterious  effect,  cor- 
rosive sublimate  in  a  solution  so  weak  as  1  to  .50,000  de- 
stroys the  ferment.  Thus  salicylic  acid  iu  the  propor- 
tion of  one  grain  to  ten  ounces  (approximately)  is  surticient 
to  arrest  the  action  of  diastase: 


Alcohol,  1  to  3. 
Benzoate  of  soda,  1  to  100. 
Benzoic  acid,  1  to  1,025. 
Borax,  1  to  100. 
Bromine,  1  to  5,070. 
Carbolic  acid,  1  to  30. 
Cliloride  of  lime,  1  to  li,(il3. 
Chlorine,  1  to  7.411. 
Cliloroforui,  slight  action  in  sat. 

sol. 
Copper  sulphate,  1  to  6,500. 


Corro.<ive  sublimate,  1  to  ."JO-OOO. 
Creosote,  no  action  in  sat.  sol. 
Eucalyptus  oil,  acted  only  In  ex- 

Glvcerin,  1  to  2 

Iodine,  1  to  4,125. 

Mustanl  oil,  only  lessens  action 

in  Silt.  sol. 
Salicylic  acid  I  to  ."),10fl. 
.Sulphurous  acid,  1  to  S.tJlX). 
Thymol,  slight  action  iu  sat.  sol. 


PhysiologiC-\l  Action.— From  the  preceding  remarks 
it  will  be  apparent  that  there  is  comparatively  little  to 
add  iu  regard  to  the  physiological  action  of  malt,  either 
from  the  standpoint  of  the  clinician  or  froiu  that  of  the 
physiologist:  and  yet  that  little  is  of  paramount  impor- 
tance. jNIalt  performs  a  twofold  action  iu  that  it  is  a 
digestive  and  nutrient,  its  virtues  being  augmented  by 
hydration.  Digestibility  is  the  prime  clement  in  all  food- 
stuffs, but  concentration  maj'  seriously  interfere  with 
ab.sorption:  hence  the  importance  of  dilution  b.y  water, 
which  is  the  most  efficient  medium  for  the  transmission 
of  jjabulum  through  the  .secreting  structures  of  the  ali- 
mentaiy tract  (endosmosis).  Thus,  while  concentration 
is  an  important  factor  entering  into  questions  relating  to 
the  manufacture  and  transportation  of  food  products,  the 
very  opposite  is  essential  to  insure  rapid  absorption  and 
easj-  assimilation.  But  the  increased  consumjition  of 
carbohydrates,  while  it  increases  the  amount  of  fat,  is  at 
the  expense  of  muscular  structures  whicli  require  nitro- 
genous material  for  the  maintenance  of  their  integrity, 
and  therefore  too  much  dependence  must  not  be  placed 
upon  the  apparent  gain  secured  by  the  administration  of 
malt  and  predigested  foods  of  this  character.  Indications 
of  their  unfavorable  effects  will  be  manifested  liy  aciditv, 
hepatic  and  cardiac  derangements,  and  constipation,  alimg 
with  mental  hebetude  and  other  evidences  of  imperfect 
metabolism. 

O) II tiv indications  to  the  employment  of  malt  prepara- 
tions in  the  treatmeut  of  children's  diseases,  more  espe- 
cially those  peculiar  to  summer  and  autumn,  should  be 
noticed,  viz, :  evidences  of  fermentation  in  the  .stools. 
"When  this  condition  is  present,  carbohyarates  must  be 
omitted  and  nitrogenous  food  substituted. 

The  dangers  arising  from  the  small  percentage  of  aUnliol 
in  the  liquid  malt  extracts  have  been  unduly  magnified, 
as  we  have  ample  evidence  of  its  value  as  a  reconstruc- 
tive. In  suitable  amounts — with  meals — alcohol  improves 
the  aiipetilc,  favors  digestion,  lessens  the  elimination  of 
phosphorus,  and  promotes  the  excretion  of  urea,  thus 
enh.anciug  muscular  capacity ;  but  we  must  bear  in  mind 
also  that  alcohol  lessens  oxidation — a  conservative  process 
iu  certain  wasting  diseases, — although  an  effect  to  be 
avoided  in  health.  Its  obtunding  influence  upon  the  ner- 
vous system  is  likewise  of  medicinal  importance,  and  in 
the  administration  of  malt  prcjiarations  we  should  never 
lose  sight  of  the  physiological  functions  of  the  organism, 
our  sole  object  being  to  restore  and  maintain  its  integ- 
rity by  the  exhibition  of  remedies  adapted  to  its  wants. 

There  is  still  smother  important  factor  to  be  considered 
in  connection  with  the  physiological  functions  of  malt. 
For  example,  a  considerable  percentage  of  cod-liver  oil 
can  be  incorporated  with  it  in  such  a  manner  that  the 
com])ound  is  tolerably  stable  while  freely  miscible  with 
water,  and  therefore  readily  assimilable  bj'  tin-  digestive 
apparatus.  Now,  bearing  in  mind  that  malt  contains 
niore  or  less  gluten,  perhaps  a  little  dextrin,  together 
with  some  unconverted  starch  and  insoluble  extract,  it  is 
not  unreasonable  to  believe  that  under  normal  conditions 
the  contents  of  the  intestine  may  approach  the  type  of  a 
mucilaginous  substance,  possessing  cohesive  properties, 
and  whose  viscosity  will  prove  of  value  in  ]U'eventing 
the  absorption  of  poisonous  products  from  the  alimentary 
tract.  Physicians  readily  appreciate  the  value  of  starch 
euemata  iu  irritable  conditions  of  the  lower  bowel,  al- 
though but  few  understand  the  modus  operandi  b_v  which 
these  benefits  are  secured.  Starch  cnemata  are  of  ser- 
vice, not  merely  because  they  have  a  quieting  effect  upon 
the  terminal  filaments  of  sensory  nerves  in  the  mucous 
structures,  but  rather  on  account  of  their  adhesive 
qualities,  whicli  enable  them  to  lay  hold  of  poisonous 
substances  in  the  course  of  elimination,  thus  preventing 
them  from  coining  into  contact  with  the  delicate  and  in- 
flamed tissues.  AVliile  the  old  idea  has  long  been  ac- 
cepted as  a  clinical  fact,  it  was  nothing  more  than  a 
temporary  hyjiothesis  or  makeshift,  and  is  promptly  set 
aside  to  make  room  for  the  scientific  fact  upon  which  it 
depends. 

And  just  here  should  be  pointed  out  the  marked  simi- 
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larity  or  analogy  between  the  conditions  which  obtain  iu 
the  small  intestine  when  malt  is  administered  and  that 
of  the  lower  bowel  when  a  starch  enema  is  introduced. 
This  explanation  not  only  sheds  a  new  light  upon  the 
incidental  physiological  action  of  malt,  but  it  puts  the 
entire  theory  of  the  therapeutic  action  of  emulsions  upon 
a  scientific  basis,  in  keeping  with  the  results  of  clinical 
observation.  Heretofore  the  causes  which  were  actually 
responsible  for  the  wonderful  improvement  following 
the  exhibition  of  comparatively  small  quantities  of  malt, 
cod-liver  and  petroleum  oils,  as  well  as  other  remedies  in 
the  form  of  emulsion,  have  been  scarcely  realized,  because 
the  physiological  functions  of  the  emulsionizing  agents 
were  overlooked  or  but  imperfectly  understood.  Not- 
withstanding the  fact  of  its  being  a  negative  virtue,  it  is, 
nevertheless,  a  factor  of  material  signiticance. 

Thekapy. — The  most  important  therapeutic  applica- 
tion of  malt  consists  iu  its  employment  for  the  relief  of 
intestinal  uffertions  dependent  upon  imperfect  intestinal 
digestion  of  starchy  foods  and  subsequent  fermentation. 
In  this  class  of  cases  the  carbohydrates  should  be  re- 
stricted, bread  only  being  allowed,  and  the  patient  in- 
structed to  masticate  it  thoroughly  in  order  to  incorpor- 
ate with  it  the pti/nliii  of  the  saliva,  which  serves  to  break 
up  the  starch  granules  before  entering  the  stomach. 

Occasionally  amylopsin  may  be  added  with  benefit. 
This  method  of  treatment  will  be  foimd  available  in  a 
very  large  number  of  cases  of  intestinal  indigestion  asso- 
ciated with  chronic  (iiwaxe,  csyteciaMy  j)i.dnio/ini\i/  iiffectioim, 
because,  as  has  already  been  shown,  carbohydrates  are 
fat-producers.  They  do  not,  however,  increase  the  ca- 
pacity' of  tlie  muscular  s.vstera,  and  may  therefore  do 
harm  b_y  lessening  oxidation  and  obstructing  elimination. 
Shortness  of  breath,  cardiac  weakness,  or  hepatic  insufh- 
cieney  with  acidity  of  the  stomach  and  dimiui.shed  urinary 
excretion  demand  their  prompt  discontinuance  and  a 
complete  rearrangement  of  tlie  dietarj'. 

Malt  enjoys  deserved  popularity  as  an  adjuvant  in 
couealesceiice  from  protracted  illness,  as  an  auxiliary  and 
digestive  iu  the  case  of  nursing  women,  and  to  a  limited 
extent  in  the  treatment  of  all  debilitated  conditions  of  the 
system ;  but  its  continuous  or  indiscriminate  use  will 
eventually  result  disastrously.  Like  all  other  remedial 
agents,  its  medicinal  employment  requires  the  discrimi- 
nating judgment  of  the  conscientious  and  intelligent  phy- 
sician. 

In  the  treatment  of  summer  diseases,  in  both  adults 
and  children,  malt  possesses  a  high  degree  of  utility,  but 
it  is  adapted  only  to  the  cases  in  which  the  stools  are 
putrid  and  foul-smelling.  When  the  stools  are  sour- 
smelling,  due  to  stiirchy  fermentation,  malt  and  malted 
products  are  of  secondary  importance,  as  thej'  have  no  in- 
fluence upon  the  micro-organisms  or  other  poisons  asso- 
ciated with  the  intestinal  disorder.  Indeed,  there  is  good 
reason  to  believe  that  the  popular  method  of  treating  this 
class  of  aifections  by  the  exhibition  of  '^barley  water" 
has  been  productive  of  greater  mortality  rates  than 
would  have  occurred  had  all  treatment  been  abandoned. 
Science  absolutely  condemns  the  practice,  and  clinical 
observation  emphatically  indorses  her  teachings.  The 
personal  experience  of  Dr.  Benjamin  Ward  Richardson, 
published  in  the  Asclepiad  some  years  ago,  covering  the 
untoward  etfects  of  oatmeal  and  barley  water,  should  be 
critically  studied  by  every  general  practitioner. 

Administratiox. — Malt  (U.  S.  P.)  may  be  given  in 
doses  of  one  or  two  drachms,  either  with  meals  or  two 
hours  later.  Liquid  malt  extract  should  be  given  with 
meals — one  or  two  wineglassfuls. 

To  meet  special  demands  in  the  case  of  malnutrition, 
malt  may  be  combined  with  a  number  of  reconstructive 
medicaments,  as  follows:  Malt  with  (luinine,  iron,  and 
strychnine;  malt  with  h3'pophosphites;  malt  with  pep- 
tone; malt  with  cod-liver  oil — but  not  to  exceed  the  pro- 
portion of  ten  per  cent.  John  Aulde. 

MALTA  FEVER. — (Synonyms:  Levant  fever,  Mediter- 
ranean fever.  Neapolitan  fever.  Rock  fever  of  Gibraltar, 
undulant  fever,  bilious  remittent  fever,  etc.) 


Definition. — A  disease  of  long  duration,  character- 
ized clinically  by  fever,  profuse  perspiration,  constipa- 
tion, frequent  relapses,  often  accompanied  or  followed 
by  |)ains  of  a  rheumatic  or  neuralgic  character,  sometimes 
swelling  of  joints  or  orchitis;  anatomically  by  enlarge- 
ment and  softening  of  the  spleen,  congestion  of  the  vari- 
ous organs,  no  enlargement  or  ulceration  of  Peyer's 
patches  or  other  intestinal  glands,  and  the  constant 
occurrence,  in  various  tissues,  of  a  species  of  micro- 
organism— the  micrococcus  melitensis. 

Geogkaphic.vl  Distribution. — It  occurs  most  fre- 
quently in  the  countries  bordering  on  the  Mediterraneau, 
but  these  limits  are  being  gradually  extended.  It  has 
been  recognized  in  certain  parts  of  India,  in  one  or  two 
parts  of  the  British  Islands,  and  in  Porto  Rico.  Strong 
h:is  reported  (Philadelphia  Medical  Journal,  1900)  a  case 
in  JIanila,  Philippine  Islands.  Brunner  (  Wiener  liiiidsche 
Wochenschrift,  1900)  describes  a  case  wliich  occurred  in 
South  Dalmatia.  It  has  been  found  iu  the  islands  of  the 
Caribbean  Sea.  and  in  Hong-Kong. 

Etiology. — The  micro-organism  was  first  discovered 
by  Bruce  in  Malta  in  1887.  It  is  never  transmitted 
directly  from  jierson  to  person.  With  our  present  knowl- 
edge it  is  im]iossible  to  say  how  the  poison  gains  extrance 
into  the  organism. 

Symptoms. — The  period  of  incubation  is  not  definitely 
known,  but  it  extends  probably  from  a  few  days  to  thirty. 
The  onset  is  gradual,  with  feelings  of  malaise,  constipa- 
tion, headache,  anorexia,  perspiration,  etc.  This  lasts 
for  from  one  to  two  weeks,  when  the  long  and  monotonous 
period  of  the  fever  begins.  The  patient  is  dull,  apathe- 
tic, without  delirium,  and  ansmic.  Constipation  is  obsti- 
nate. The  alternating  febrile  and  afel)rile  periods  which 
characterize  the  disease  continue  for  from  two  months  to 
two  years.  The  temperature  range  shows  intermitting 
waves  or  undulations  of  fever  of  a  distiucth'  remittent 
type.  These  periods  of  fever  last  for  from  one  to  three 
weeks,  followed  by  an  apyretic  period,  or  a  period  of 
abatement,  lasting  for  from  two  to  ten  days.  The  daily 
curve  may  be  intermittent  or  remittent.  Profuse  sweats 
attend  the  decline  of  the  daily  range.  The  spleen  is  very 
large.  Although  the  temperature  often  ranges  high,  the 
patient  has  no  delirium  nor  restlessness.  Neuralgias 
occur  in  various  parts  of  the  bodj'.  The  different  joints 
of  the  body  may  become  red,  swollen,  and  tender,  but 
suppuration  in  them  does  not  occur.  Orchitis  may  be 
troublesome  and  anaemia  extreme.  Vomiting  is  usually 
not  marked  but  constipation  is  obstinate.  Some  bron- 
chitis is  almost  always  present. 

Hughes  divides  the  cases  into  four  types:  1.  The 
malignant  type,  which  lasts  for  a  week  or  ten  days,  and 
in  which  hyperpyrexia  is  marked.  2.  The  undulatory 
type,  in  which  the  fever  goes  in  waves.  This  is  the  most 
frequent  variety  and  the  course  of  the  disease  is  long. 
3.  The  intermittent  type,  in  which  there  is  a  daily  rise 
of  fever  without  other  marked  symptoms.  4.  The  ir- 
regular types. 

Prognosis. — The  prognosis,  so  far  as  life  is  concerned, 
is  favorable.     The  mortality  is  about  two  per  cent. 

Diagnosis. — This  can  be  positively  made,  according  to 
Wright  and  later  authors,  by  means  of  the  serum  agglu- 
tination reaction.  Thus,  in  one  case,  on  the  tenth  day  of 
the  disease,  the  blood  serum  showed  a  marked  agglutina- 
tion of  the  specific  micro-organisms,  in  a  dilution  of  1  to  CO, 
in  the  course  of  twenty  minutes.  Even  higher  dilutions 
than  this  have  produced  it.  Aldrich  states  that  the  reac- 
tion first  occurs  on  the  fifth  day.  The  serum  of  such  a  pa- 
tient does  not  have  any  effect  upon  the  typhoid  bacillus 
nor  upon  other  organisms.  By  pimcture  of  the  spleen 
with  an  aspirating  needle  one  can  obtain  a  clear  colony  of 
the  micrococcus  melitensis.  Malta  fever  differs  clinically 
from  typhoid  fever  principallj'  in  being  of  longer  dura- 
tion, in  the  absence  of  the  characteristic  roseola,  in  con- 
stipation being  the  rule  instead  of  diarrhoea,  in  the  fre- 
queut  presence  of  painful  articular  complications,  in  the 
nuich  larger  size  of  the  spleen,  in  the  absence  of  the 
(liazo  and  Widal  reactions,  in  the  absence  of  the  bacillus 
typhosus  from  the  stools,  in  the  free  cerebrum,   and 
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finally  in  the  much  smaller  rate  of  mortality.  Micro- 
scopical examination  of  the  blood  will  exclude  malarial 
and  recurrent  fevers.  There  are  usually  no  symptoms 
"uiiicli  point  to  tuberculosis,  malignant  endocarditis,  in- 
ternal suppuration,  or  liver  abscess.  The  urine  and  spu- 
tum are  negative. 

TiiEATMENT. — This  consists  principally  in  proph3'laxis. 
All  the  sanitary  arrangements  of  the  house  sliould  be 
carefully  gone  over  and  put  in  healtliy  condition.  Per- 
sonal health  should  also  be  attended  to.  There  is  no 
specific  medicinal  treatment  known  f(n-  combating  this 
fever  and  drugs  are  not  of  much  avail.  Quinine  and  the 
salic)'lates  have  been  extensively  used  but  witli  no  bene- 
ficial" influence.  On  the  contrary,  the  effect  has  been 
deleterious  when  pushed  as  they  have  been.  A  careful 
diet  and  hydrotherapy  are  our  main  reliances. 

Clarence  Arthur  McWillinms. 

MALVA  and  MALVACE/E.— This  large  family,  of 
some  thirty-three  genera  and  nearly  a  thousand  species, 
has  yielded  a  large  number  of  articles  to  the  Materia 
Medica.  besides  cotton  and  marshmallmo,  which  are  else- 
where described.  The  most  important  of  these  substances 
are  the  leaves  and  tiowers  of  the  Hollyhock.  AUhmi  rosea 
(L.)  Cav.,  and  of  various  species  of  Malm.  All  have 
been  used  chiefly  as  demulcents,  for  the  mucilage  with 
which  they  abound,  the  tiowers  also  for  their  coloring 
matter,  in  coloring  tinctures  and  other  preparations. 
Their  ])i-operties  are  thus  of  the  simplest  possible  character 
and  tliis  brief  mention  is  accorded  them  on  historical, 
rather  than  on  any  practical  grounds. 

Henry  H.  Busby, 
r 

MANACA. — Mercurio  Vegetal.  Preferably  the  root, 
but  also  the  stem,  of  Brvnfelsia  Hopeana  Beuth.  (fam. 
ISolanaeea'). 

It  contains  resin,  gum,  tannin,  and  probably  an  alka- 
loid, in  small  amount. 

JIanaca  is  a  well-accredited  drug  throughout  Brazil  in 
the  treatment  of  syphilis,  but  tliis  repute  is  apparently 
due.  for  the  most  part,  to  erroneous  diagnosis.  It  is  also 
ciedited  with  antirheumatic  properties.  Several  at- 
tempts have  been  made  to  develop  its  use  in  this  country, 
bvit  with  little  permanent  result.  There  is,  however,  a 
small  steady  sale  for  it  and  its  preparations.  Certainly, 
when  given  in  large  quantity  it  has  very  active  prop- 
erties, being  purgative,  diaphoretic,  and  narcotic.  Its 
continued  use  by  those  who  have  had  experience  with  it 
at  least  justify  a  credence  in  some  alterative  virtues. 
The  dose  is  0.45  to  3  gm.  (gr.  viij.-to  xxx.). 

Henry  II.  Uiishy. 

MANGANESE. — I.  General  Medicinai,  Properties 

OF  (Vnii'orNDS  op  Manganese. — In  their  medicinal  re- 
lations the  compounds  of  manganese  divide  into  two 
distinct  groups,  the  one  in  which  the  metal  is  tlie  basic 
radical  of  the  compound,  the  other  in  which,  on  the  con- 
trary, it  is  the  acid  radical.  Tlie  compounds  of  the 
former  group,  after  aljsorption,  probably  affect  nutrition 
after  the  general  manner  of  tlie  heavy  metals,  tending  in 
small  dosage  to  improve  blood  quality  and  quicken  gen- 
eral assimilation,  and,  in  large,  to  ilerange  the  nutritive 
processes,  leading  to  emaciation  and  nerve-poisoning. 
Locally,  the  effects  differ  with  the  individual  compounds 
according  to  their  solubility.  Therapeutically,  the  con- 
stitutional influence  of  manganese  has  been  sought  as  an 
adjuvant  to  that  of  iron,  largely  upon  theoretical  grounds, 
because  of  the  alleged  presence  of  manganese,  in  small 
quantity,  in  association  with  iron  in  tlie  composition  of 
hsemoglobin.  Doubtless  the  inHu<'nce  in  cachectic  states 
is  good  so  far  as  it  goes,  but  douhtless  also  it  is,  in  de- 
gree, insignificant  as  compared  with  that  of  iron,  with 
wliich  medicine  manganese  is,  for  the  present  purpose, 
almost  invariably  i)reseribed.  Physicians  generally  have, 
therefore,  failed  to  see  the  necessity  for  combining  a  salt 
of  manganese  with  tlH'irclialybeates.  Locally,  the  thera- 
peutics of  the  compounds  of  mangane-se  are  individual 
to  the  compounds,  and  will  be  detailed  below. 


The  second  division  of  the  manganese  compounds, 
where  the  metal  occurs  in  the  acid  radical,  is  represented 
in  medicine  by  but  a  single  salt,  namely,  putassinni  per- 
maiif/nnate,  whose  virtues  inhere  mainly  in  the  property 
of  jiermanganates  to  act  as  oxidizing  agents,  as  will  be 
set  forth  further  on. 

II.  The  Preparations  op  Manganese  used  in 
Medicine. — These  are,  of  manganese  as  basic  radical, 
inaiif/iinese  dio.ride  and  manganaus  milphatc,  and  of  the 
metal  as  an  acid  radical,  potassic  peniianganate. 

Manganese  Dio.ride:  MnO^.  This  compound,  com- 
monly known  as  black  o.i-ide  of  manganese,  is  a  native 
mineral,  and  of  a  quality  representing  at  least  sixty -six 
per  cent,  of  the  pure  oxide,  is  official  in  the  United  States 
Pharinacopojia  under  the  title  Mangaid  Diuxiduni,  Man- 
ganese Dioxide.  The  mineral  differs  a  good  deal  in 
appearance  according  to  the  source  from' which  it  is  de- 
rived. It  occurs  .sometimes  in  metallic-looking  lumps, 
.sometimes  in  tine  shining  crystals — the  form  in  which  it 
is  [lurest — but  j'et  is  most  commonly  found  in  the  condi- 
tion of  powder.  This  powder  is  heavy,  grayish-black  in 
color,  more  or  less  gritty  and  without  odor  or  taste.  It 
is  insoluble  in  either  water  or  alcohol.  At  a  red  heat  it 
gives  off  oxygen  gas.  Manganese  dioxide,  as  usual  with 
the  insoluble  metallic  oxides,  is  locallj'  bland,  and  in  the 
stomach  tends  to  allay  irritability  of  that  organ.  Con- 
tinuously given,  it  is  capable  of  absorption,  with  consti- 
tutional eff'eets  of  manganese.  Medicinally,  the  oxide 
has  been  applied  in  skin  disease,  in  ointment  (twenty-five 
per  cent,  strength),  and  has  been  given  internally  in 
gastric  irritation ;  but  its  grittiness  makes  it  an  unpleas- 
ant medicine  to  take  in  form  of  powder.  The  average 
dose  is  0.6.5  gm.  (gr.  x.)  three  times  a  day.  Much  more 
important  than  any  medicinal  application  is  the  use  of 
the  dioxide  in  tlie  laboratory,  in  the  jircparation  of  oxj'gen 
gas,  chlorine,  and  also  of  iodine,  when  the  latter  is  ob- 
tained from  kelp. 

Manganous  Sulphate:  MnS04.4H20.  The  salt  is  offi- 
cial in  the  United  States  Pharmaeopa-ia  as  Mangani  Sul- 
phas, Manganese  Sulphate.  This  salt  occurs  in  colorless 
or  pale  rose-colored  transparent  prismatic  crystals,  which 
may  contain  variable  proportions  of  water  of  crystalliza- 
tion according  to  the  temperature  of  the  mother  solution. 
The  Pharmacop(ria  recognizes  crystals  containing  four 
molecules  of  water  of  crystallization.  The  salt  dissolves 
in  less  than  one  part  of  water,  cold  or  lioiling,  but  is  in- 
soluble in  alcohol.  It  effloresces  slightly  in  dry  air  and 
should  be  kept  in  well-stoppered  bottles.  JIanganous 
svdphate  is  sharply  irritant  and  specitically  purgative, 
ancl  has  the  reputation  of  being  also  specifically  ehola- 
gogue.  This  latter  reputation  is  based  largely  on  an  old 
assertion  of  C.  G.  Gmelin,  that  in  experimenting  with 
animals  with  the  salt,  a  considerable  outpouring  of  bile 
was  determined.  Rutherford's  later  and  careful  experi- 
ments, however,  failed  to  produce  a  like  effect.  In  large 
dose,  manganous  sulphate  is  an  irritant  poi-son.  Jle<li- 
cinally,  the  purgative  and  alleged  cholagogue  action 
have  been  utilized  by  some  prescribers,  but  since  the  salt 
is  harsh  in  action  and  disagreeable  to  the  taste,  its  use  as 
a  medicine  has  not  found  much  favor.  From  0.65  to 
1.30  gm.  (gr.  x.-xx.)  is  a  full  purgative  dose,  not  to  be 
exceeded. 

Potassium  Permanganate  :  KjMnoOe.  The  salt  is  offl 
cial  in  the  United  States  Pharmacopeia  as  Potassii  Per- 
manganas.  Potassium  Permanganate.  It  occurs  in  deep 
purple-violet,  or  nearly  black,  needle-shaped,  rhombii 
ju-isms,  of  a  metallic  lustre,  without  odor,  but  with 
sweet,  afterward  disagreeable,  astringent  taste.  It  is' 
permanent  in  the  air;  dissolves  in  15  parts  of  cold  and 
in  3  parts  of  boiling  water,  and  is  decomposed  by  alcohol. 
Weak  solutions  of  potassium  permanganate  are  of  a  deli- 
cate rose  color,  which  should  be  free  from  tinge  of  green. 
Strong  solutions  are  of  deep  pui'ple,  and  have  the 
troublesome  property  of  staining,  not  only  fabrics,  but 
the  skin;  and  even  porcelain-ware  will  be  colored  a  rusty 
purple  under  sufficient  contact.  Potassium  permanga- 
nate in  strong  application  is  irritant  and  even  caustic,  but 
its  medicinal  application  hinges  mainly  on  its  peculiarity 
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of  being  a  powerful  oxidiziug  agent,  because  of  the  ready 
disengagement,  in  presence  of  oxidizable  matters,  of  a 
portion  of  tlie  oxygen  of  the  permanganic  acid.  B}- 
virtue  of  tliis  property  the  salt  promptly  destroys  fetor 
and  fetid  materials  as  such,  and  is  one  of  the  most  effi- 
cient agents  known  for  such  purpose.  Its  disadvantages 
are  its  comparative  costliness  and  proneness  to  stain. 
Because  of  its  oxidizing  tendencj',  it  is  necessary  to  keep 
tile  compound  in  well-stoppered  bottles,  and  to  avoid 
admixture  with  it  of  organic  or  other  easily  oxidizable 
matters.  Trituration  of  the  crystals  with  intlammable 
substances  may  even  determine  explosions.  Potassium 
permanganate  is  a  valuable  detergent  lor  foul  surfaces, 
as  of  sloughing  wounds,  ulcerated  cancers,  etc.,  and  is 
applied  in  aqueous  solution  ranging  from  one-lifth  per 
cent,  to  four  pel- cent,  in  strength.  The  weaker  solutions 
are  used  where  a  mere  deodorizing  is  sought,  the  stronger 
wliere  a  vital  action  also  is  desired,  as  in  the  case  of  gan- 
grenous ulceration.  To  sweeten  foul  drinking-water  a 
solution  of  the  salt  may  be  added  to  the  water  gradually, 
so  long  as  the  color  is  discharged  on  stirring,  a  circum- 
stance that  will  continue  as  long  as  any  organic  matter 
remains  unoxidized.  So  soon  as  the  coloration  persists, 
even  in  faintest  shade,  further  addition  is  to  be  discon- 
tinued. The  small  jiercentage  of  permanganate  then 
remaining  in  excess  will  neither  be  perceived  in  taste,  nor 
will  it  do  au\-  harm.  Solution  of  the  permanganate  is  an 
excellent  disinfectant  by  which  to  cleanse  and  sweeten 
water-closet  traps,  etc.  For  this  purpose  the  impure 
salt,  which  is  mucli  cheaper  than  the  pure,  may  be  used. 
A  drachm  or  so  of  the  impure  crystals  may  be  dropped 
into  the  water  of  a  water-closet  trap  and  allowed  to  re- 
main for  a  few  minutes,  when  the  trap  should  be  Hushed. 
Care  should  be  taken  not  to  leave  a  strong  solution  in 
contact  with  marble  or  porcelain  for  anj-  length  of  time, 
lest  staining  occur.  Potassium  permanganate  has  been 
used  internally  in  zj-motic  diseases,  presumably  with  the 
idea  of  chemically  assaulting  the  virulent  essence  of  the 
same ;  but  inasmuch  as  an}'  allowable  dose  of  the  salt 
must  inevitably  exhaust  its  oxidiziug  capacity  while  en 
route  through  the  organic  matters  of  the  alimentary 
canal  to  the  vascular  system,  the  practice  has  not  even  a 
sound  theoretical  basis  to  justify  it.  The  doses  given 
are  from  0.01.5  to  0.0(5  gni.  (gr.  i  to  i.)  three  times  a  day, 
taken  in  solution  in  distilled  water.  More  recently, 
Ringer  and  Murrell  have  announced  success  with  the  in- 
ternal use  of  potassium  permanganate  as  an  emniena- 
gogue,  giving  the  medicine  in  doses  of  a  grain,  increased 
to  two  grains,  three  or  four  times  a  day.  Similar  suc- 
cess has  since  been  reported  by  a  number  of  other  prac- 
titioners, and  success  also  with  certain  cases  of  nienor- 
rhagia  and  metrorrhagia,  as  well  as  of  amenorrlia?a  (F. 
H.  Martin).  The  medicine  is  best  borne  in  pill  form,  but 
even  when  so  taken  occasional!}'  produces  a  good  deal 
of  gastric  distress.  Because  of  the  powerful  oxidizing 
property  of  the  permanganate,  care  must  be  taken  in  the 
selection  of  excipients  for  making  the  medicine  into  pills. 
The  following  has  been  recommended  as  an  excipient: 
"Vaseline,  two  parts;  paraftin-wax,  one  part;  melt,  stir 
till  cold,  and  add  kaolin,  three  parts;  mix  well."  The 
pills,  after  being  made,  are  to  be  dusted  with  kaolin. 

The  permanganate  decomposes  alkaloids,  by  oxidation, 
and  has  been  recommended,  accordingly,  for  internal 
giving  in  cases  of  alkaloidal  poisoning,  in  order  to  de- 
stroy such  of  the  poison  as  may  still  be  present  in  the 
stomach.  Similarly  it  has  been  recommended  to  inject  a 
solution  of  the  permanganate  into  the  tissues  of  a  part 
bitten  by  a  venomous  snake,  if  the  application  can  be 
made  soon  after  the  infliction  of  the  bite. 

Edward  Curtis. 

MANGANESE  SALTS,  TOXICOLOGY  OF.— The  salts 
of  manganese  are  in  general  feeble  poisons,  though  some 
of  them  have  decided  toxic  action.  After  subcutaneous 
injection,  excretion  occurs  chiefly  by  the  kidneys  and 
mucous  membranes  of  the  stomach  and  intestines.  Jlan- 
ganese  compounds  have  been  found  in  traces  in  the  hair, 
urinary  calculi,  and  gall  stones. 


Manganese  oxid  (MnO),  in  doses  of  6  to  8  mgm.  per 
kilogram,  administered  to  dogs  proved  fatal  in  two  davs; 
13  to  2-1  mgm.  per  kilogram  caused  death  in  twenty-four 
hours. 

Manganese  dioxid  (JInO,),  used  in  paints,  has  caused 
paraly.sis  of  the  arms  and  legs  and  of  the  organs  of  speech 
that  either  disappeared  after  several  years  or  not  at  all 

iManganese  sulfate  caused  vomitingmdogs,  and  paraly- 
sis in  rabbits,  and  after  being  injected  into  the  veins, "it 
produced  vomiting,  loss  of  appetite,  and  tetanic  cramps. 
Four  grams  caused  death  in  rabbits. 

Manganese-sodium  basic  citrate  caused  symptoms  simi- 
lar to  those  due  to  the  sulfate,  with  paralysis  of  the 
vasomotor  centres,  icterus,  loss  of  motor  power  and  sen- 
sibility, and  coma. 

JIanganese  carbonate,  from  experiments  on  rabbits, 
appears  to  be  non-poisonous. 

Potassium  permanganate,  in  a  quantity  of  from  15  to 
20  gm.,  caused  death  in  twenty-four  hours  in  a  case  of 
suicide.  After  the  internal  medicinal  use  there  have  been 
observed  pain  in  the  mediastinum  extending  to  the 
stomach,  vomiting,  and  abortion.  The  application  of  a 
four-tenths-perceut.  solution  to  the  mucous  membranes 
caused  inflammation,  hemorrhage,  and  suppuration.  In 
cases  of  poisoning  by  manganese  salts,  evacuation  of  the 
stomach,  intestines,  and  kidneys  by  emetics,  purgatives, 
and  diuretics,  and  the  use  of  heart  stimulants  when  indi- 
cated, ott'er  tlie  best  treatment. 

To  recover  manganese  from  the  tissues,  these  are 
treated  as  in  the  method  of  Fresenius  and  Babo.  and  after 
the  removal  of  any  metals  whose  sulfids  are  insoluble 
in  acid  solutions  the  filtrate  is  rendered  alkaline  with 
ammonium  hydroxid  and  the  manganese  precipitated 
with  ammonium  sultid  as  flesh-colored  manganese  sultid. 
Re-solution  and  reprecipitation  will  doubtless  be  neces- 
sary to  remove  the  last  traces  of  organic  matter. 

Ctiriis  C.  Howard. 

MANHATTAN  ARTESIAN  WELLS.— Riley  County. 
Kansas. 

Post-Office. — Jlanhattan.     Hotel. 

These  wells  are  located  in  a  hilly  country,  eleven  miles 
southeast  of  the  town  of  Manhattan,  and  at  an  elevation 
of  about  800  feet  above  the  sea  level.  The  wells  are 
two  in  number,  and  discharge  about  24.000  gallons  of 
water  daily.  This  is  of  the  sulphated-saline  variety,  and 
has  a  uniform  temperature  of  .1.5"  F.,  summer  and  winter. 
The  following  analyses  were  made  by  Professor  Failyer 
of  the  Kansas  Agricultural  College: 

Well  No.  1  (Mineral  Water). 

One  United  States  Gallo.v  Contains: 

Solids.  Grains. 

ralriiimoxirip*  '"^  bicarbonate) 5.27 

caiciumoxiae,  (as  sulphate  and  chloride) a3..36 

Magnesium  oxide  (as  sulpbatel 5.65 

Iron  oxide  (bicarbonate) 18 

Sodium  (as  chloride) 51 

Potassium Trace 

Sulpliuric  acid  (anhydrous) 61.36 

(^hlorlne 1.46 

Bromine Trace 

Silica 1().(XI 

Lithium Trace 

Total 117.88 

Well  No.  2. 

One  United  States  Gallon'  Contains: 

Solids.  Grains. 

raiciiim  m-irie  .'  ''^  bicarbonate) 6.07 

Lalclumoxide  ,  ,as  smpuate) 14.69 

Magnesium  (as  sulphate) 6.58 

Iron  (as  bicarbonate) 34 

Sodium  (as  chloride) 86 

Potassium Trace 

Sulphuric  acid  (anhydrous) 33.11 

(  lili rtide 1.79 

Silica* 10.18 

Total 73.52 

*  .\ccording  to  United  States  Geological  Reports  Well  No.  2  contains- 
1.19  grains  of  Silica  per  United  States  gallon. 
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The  waters  have  been  iu  use  since  1884,  anj  have  been 
found  beneficial  in  rheumatism,  malaria,  renal  disorders, 
constipation,  general  debility,  and  diabetes.  The  waters 
themselves,  as  well  as  the  sjilt  remaining  after  evapora- 
tion, are  used  commercially.  James  K.   Crook. 

MANILA  AND  THE  PHILIPPINES.— The  Philippine 
lurliipelago  is  siluattd  between  4  4  and  20°  3'  north 
latitude  and  116°  4'  and  120'  4'  east  longitude,  Green- 
wich. On  the  east  and  northeast  is  the  Pacific  Ocean  and 
on  the  west  and  northwest,  the  China  Sea.  In  general 
shajie  the  archipelago  vany  be  likened  to  an  inverted  Y, 
having  its  base,  the  island  of  Luzon,  to  the  north,  its 
major  branch,  the  islands  of  Saraar,  Panay,  Negros,  and 
Jliudanao.  diverging  to  the  southeastward",  and  its  minor 
branch,  the  narrow  island  of  Palawan,  diverging  to  the 
southvvestward.  Between  these  two  branches  is  the 
Sulu  sea,  partlj'  enclosed  to  the  southward  by  the  north- 
east shore  of  the  large  island  of  Borneo  and  a  chain  of 
small  islands  stretching  from  Borneo  to  the  southwest 
f.\treniity  of  Mindanao,  the  Sulu  archipelago.  Farther 
south  of  the  archipelago,  about  300  miles,  are  the  Celebes, 
and  a  little  less  distant  on  its  north  is  the  island  of  For- 
nio.sa.  The  nearest  point  to  the  China  coast  is  390  miles 
from  the  most  northern  extremity  of  Luzon.  According 
to  the  report  of  the  United  States  Philippine  Commission 
(Washington,  1901).  the  nmnber  of  the  islands  comprised 
in  the  cession  to  the  United  States  is  believed  to  exceed 
1,400:  other  authorities  liave  variously  estimated  the 
number  from  600  to  1,200  or  more.  By  far  the  most  of 
the  members  of  the  archipelago  are  small,  and  \ny  many 
are  insignificant  both  in  size  and  economic  importance. 
The  total  estimated  area  is,  in  round  numbers,  130,000 
square  miles.  The  principal  islands  of  the  Philippine 
group  are: — 


Sq.  miles. 

Luzon 40,IXX) 

Mlndauao 47,000 

Samar 5,300 

Panay 4.600 

Palawan 4,20.1 

Mindoro 4,0flO 


Sq.  miles. 

Leyte 3,000 

Negros 3,300 

Cebu 1,600 

Masbate 1,300 

Bohol 900 


The  Sulu  Islands,  or  archipelago,  before  referred  to,  are  estimated 
as  containing  1,.500  square  miles. 

History. — The  Philippines  were  discovered  by  Magel- 
lan, March  12th,  1.521,  in  his  memorable  voyage  of  cir- 
cumnavigation, and  on  April  2Tth  of  the  siime  year  he 
was  ingloi'iously  killed  in  a  skirmish  with  the  natives 
on  the  little  island  of  Mactau,  off  the  east  coast  of  Cebu. 
Magellan  took  possession  of  the  archipelago  in  the  name 
of  the  king  of  Spain.  In  156.5  Lcgazpi  founded  in  the 
island  of  Cebu  the  first  Spanish  settlement,  and  in  1571 
fixed  the  capital  of  the  islands  at  Manila.  The  archi- 
pelago was  for  some  time  known  under  several  appella- 
tions. Its  present  name  {Mas  Filipinas)  was  suggested 
by  Villalobos  in  1543,  but  it  first  appeared  iu  written 
form  in  1567  in  a  letter  of  Legazjji's.  The  archipelago 
appears  from  the  fii'st  to  have  been  virtually  turned  over 
by  Spain  to  the  different  orders  of  the  Roman  Catholic 
missionaries,  and  its  conquest  and  civilization  from 
thence  on  were  practicallj-  accomiilished  by  them.  The 
political  history  of  the  islands,  so  far  as  relates  to  their 
foreign  relations,  with  the  exception  of  the  capture  of 
Manila  by  the  English  in  1762,  and  its  subsequent  restora- 
tion in  1764,  is  uneventful  until  the  year  1898.  The 
United  States  having  declared  war  against  Spain,  April 
34th,  1898,  Admiral  (then  ('ommodore)  Dewey,  command- 
ing the  United  States  naval  forces  iu  Asiatic  waters,  en- 
tered JIanila  Bay,  May  1st,  1898,  and  in  the  most  signal 
engagement  in  naval  annals  completely  destroyed  the 
Spanish  fieet  gathered  for  the  defence  of  the  Philippines. 
The  cit_v  of  Manila  was  then  closelj'  invested  by  the 
United  States  naval  vessels  on  water  and  by  the  insur- 
gent Filipino  forces  on  land.  Upon  the  arrival  of  land 
troops  from  America,  a  combined  land  and  water  at- 
tack, more  a  demonstration  to  satisfy  Spanish  honor,  was 
made  and  Manila  surrendered  to  the  United  States  forces 


August  18th,  1898.  By  the  treaty  of  Paris,  December 
l8th,  1898,  Spain  ceded  the  Philippines  to  the  United 
States.  In  1899  the  Filipinos,  who  had  been  in  a  clu'onic 
state  of  insuri-ection  against  Spain  since  1896,  becoming 
dissatisfied  with  the  American  policy,  commenced  overt 
liostilitics  February  4th,  1899.  Since  then  engagements 
of  more  or  less  seriousness  between  the  Americans  and 
the  insurgents  have  taken  place.  The  latter,  after  their 
first  few  unsuccessful  engagements  in  open  battle,  aban- 
doned any  attempt  at  organized  warfare  and  resorted  to 
that  of  the  guerilla  and  bushwhacker.  This  kind  of 
warfare  has  lingered  on.  much  to  the  distraction  of  busi- 
ness in  the  islands,  but  fortunatelj'  at  the  present  time 
tJuly,  1902)  the  prospects  of  the  pacification  of  the  archi- 
pelago appear  neariug  consummation.  The  domestic  his- 
toi-y  of  the  islands  previous  to  their  American  occupation 
appears  to  have  been  but  a  repetition  of  the  misgovern- 
ment  and  ofiicial  corruption  so  characteristic  of  all  of 
Spain's  colonial  history. 

Population. — The  estimated  population  of  the  Philip- 
pines is  8,000.0(JO  inhabitants.  Of  this  number,  exclud- 
ing soldiersand  sailors,  about  25,000  are  either  Americans 
or  Europeans,  and  about  100,000  are  Chinese,  and  the 
remainder  natives.  The  native  population  is  represented 
by  three  distinct  races,  and  in  varying  degrees  of  ra- 
cial purity — namely,  Negritos,  Indonesian,  and  Malaj'au. 
The  Negrito,  the  lowest  race  in  the  ethnologic  scale,  is 
now  found  pui'e  only  in  the  forests  of  the  high  moun- 
tains of  Luzon,  Pana}-,  Negros,  and  Jliudanao.  From 
pi'esent  indications  the  race  will  soon  become  extinct. 
The  Negrito  is  small  in  stature,  from  4.2  to  5.2  feet  in 
height,  with  skin  inteusel}'  black,  hair  short,  crisp,  curly 
and  of  a  sooty  blackness,  lips  thick,  nose  of  medium 
size,  flattened  and  broad  at  its  base.  Making  no  prejjara- 
tion  for  future  wants,  content  to  sleep  where  night  over- 
takes him,  armed  only  with  a  bow  and  arrows,  the 
Negrito  is  the  typical  nomad  and  savage.  The  inire 
Indonesian  is  found  only,  as  far  as  known,  in  Mindanao. 
The  type  is  described  by  Dr.  Jlontano  as  of  considerable 
height,  muscular  development,  high  forehead,  aquihne 
no.se,  wavy  hair,  and  in  the  male  abundant  beard.  The 
color  of  the  skin  is  qilite  light,  the  individual  clever  and 
intelligent.  The  Malayan  is  ditficult  to  characterize,  be- 
cause of  more  or  less  intermixture  that  has  taken  ].ilace 
in  the  race  with  that  of  the  Negrito,  Chinese,  and  In- 
donesian. On  the  whole,  the  JIalayan  is  not  so  tall  as 
the  Indonesian,  his  skin  is  darker  and  his  nose  straighter. 
He  has  a  medium  to  large-sized  mouth,  thick  lips,  black, 
straight,  thick,  and  coarse  hair,  and  in  the  male  little  or 
no  beard.  His  intelligence  is  intermediate  between  per- 
haps the  Negrito  and  the  Chinese.  The  European  mes- 
tizo is  intellectually  and  politically  the  most  important 
member  of  the  native  population,  and  is  found  every- 
where throughout  the  archipelago,  but  is  most  numerous 
in  the  important  cities  and  towns. 

With  the  exception  of  tribes  in  the  interior  of  the  larger 
Lslands  most  of  the  Filipinos  are  civilized  and  in  a  cer- 
tain sense  Christianized.  Human  sacrifices  are  stated  to 
be  practiseil  by  at  least  two  tribes  in  central  ilindauao, 
and  head  hunting  is  engaged  in  by  some  of  the  north 
Luzon  tribes.  The  jirimary  educational  advantages  of- 
fered to  the  Filipinos  under  .Spanish  domination  wei'e 
liiuited  in  the  extreme.  The  number  of  teachers  to 
population  averaged  something  like  one  teacher  to  3.500 
inhabitants.  A  few  schools,  however,  of  good  standing 
existed  in  Manila.  For  an  education  higher  than  that 
obtainable  in  the  primar}'  school  the  facilities  apjiear  to 
have  been  a  little  better.  The  Royal  and  Pontifical  Uui- 
versit_y  of  Santo  Tomes  conferred  degrees  in  theology, 
philosophy,  jurispnuleuce,  and  ph_ysics  and  chemistry. 
The  College  of  San  .Jose  also  gave  philosophical  instruc- 
tion, and  from  1875  it  conferred  degrees  in  both  medicine 
and  pharmacy.  Other  schools,  such  as  the  School  of 
Arts  and  Trades,  of  Agriculture,  of  Painting  and  Sculp- 
tiu-e,  and  the  Nautical  School,  and  several  theological 
schools  may  be  mentioned.  The  standard  of  these  schools, 
however,  was  not  that  of  institutions  of  the  same  appar- 
ent rank  in  either  Europe  or  America. 
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Tliu  principal  export  products  of  the  islands  arc  hemp, 
sugar,  copra,  aud  tobacco.  The  meaus  of  transportation 
arc  limited  and  poor.  The  only  railroad  runs  from 
Slanila  to  Dagupau,  a  distance  of  120  nnles.  Otlicr  rail- 
roads are  much  needed  aud  will  do  much  toward  de- 
veloping the  latent  resources  of  the  islands.  Ordinary 
roads  can  hardly  be  said  to  exist — they  are  but  little 
more  than  trails  aud  are  impassable  for  traffic  during  wet 
weather.  Most  of  the  important  towns  and  islands  are 
in  telegraphic  communication,  and  Slanila  is  connected 
by  cable  with  Hong-Kong.  Labor  for  any  enterprise  is 
diliicult  to  obtain.  The  Filipinos  are  not  steady  workers ; 
the  most  reliable  laborers  obtainable  are  tlie  Chinese,  aud 
further  immigration  of  these  is  now  excluded. 

JIanila,  the  cai.)ital.  as  well  as  the  chief  port  and  larg- 
est city  of  the  Philippines,  is  situated  on  the  east  shore 
of  ^Manila  Bay,  on  the  west  coast  of  the  island  of  Luzon. 
The  city  was  established  by  Legazpi  as  the  capital  of  the 
archipelago  in  1571.  The  general  elevation  of  the  land 
is  low.  being  but  a  few  feet  above  tide  water.  The  im- 
mediately adjacent  eountiy  is  more  or  less  flat.  The 
Pasig  UiVer,  flowing  from  east  to  west,  divides  the  city 
into  two  parts.  The  Bay  of  ^Manila  is  too  large  and  ex- 
posed to  be  a  safe  harbor  at  present.  It  is  also  shallow 
uear  the  city,  so  that  vessels  of  great  draught  cannot 
come  to  anchor  nearer  than  from  two  to  two  and  one-half, 
miies  from  shore  aud  must  discharge  their  cargoes  by 
lightering.  However,  improvements  are  progressing,  a 
breakwater  intended  to  protect  shipping  in  all  weather 
is  imder  way  and  dredging  operations  are  making  the 
nearer  approach  of  large  vessels  possible.  The  popula- 
tion of  JIanila,  accorciing  to  the  census  taken  by  the 
United  States  military  authorities  in  1901,  was  244,732, 
exclusive  of  the  military  and  naval  forces.  This  number 
was  divided  as  follows:  Americans  8.401,  Filipinos  101,- 
361,  Chinese  51,567,  Spaniards  3,382,  and  other  uatiouali- 
ties  961.  Under  SpauLsh  domination  the  city  did  not 
present  much  to  attract  visitors.  The  houses,  with  few 
exceptions,  were  described  as  inferior  in  size  aud  appear- 
ance, the  hotel  accommodations  miserable,  the  streets 
narrow  aud  unpaved,  or  paved  only  with  rough  cobble- 
sloaes,  and  deep  in  mud  for  three-quarters  of  the  year 
aud  in  dust  for  the  other  cjuarter.  In  contrast,  liowever, 
tlie  shops  were  Siiid  to  be  good,  equal  to  those  of  Hong- 
Kong  or  Calcutta,  aud  the  prices  very  reasonable.  The 
sjuiitary  coudition  of  the  city,  with  the  notable  exception 
of  a  fairly  good  water  sujiply,  was  execrable, — in  fact, 
uo  system" at  all.  Much  has  been  done  since  the  Ameri- 
can occujiatiou  and  much  yet  remains  to  be  done  to  make 
Manila  a  sanitary  city. 

Geoldgy. — From  a  "geological  basis  of  reckoning,  the 
archipelago  is  of  modern  formation.  Evidences  of  exist- 
ing eleva"tion  and  subsidence  are  to  be  seen  in  many 
places.  Prof.  Dean  C.  Worcester  states  that  it  is  not 
unusual  to  have  a  native  assure  one  that  he  now  fishes 
where  his  grandfather  used  to  live,  or  lives  where  his 
grandfather  used  to  tish.  Volcanoes,  active  and  extinct, 
are  to  be  found  in  many  localities  and  earthquakes  are 
of  frequent  occurrence,  and  sometimes  very  destructive. 
In  1803  the  most  destructive  one  of  recent  times  oc- 
curred, when  it  was  estimated  that  400  people  were  killed 
and  very  many  more  injured,  and  46  public  buildings 
aud  1,100  private  houses  were  damaged  or  completely 
wrecked.  All  of  the  islands  are  in  general  mountainous, 
though  as  far  as  knowu  no  elevations  much  in  excess  of 
9,006'  feet  have  been  discovered.  Jlost  of  the  ranges 
apparently  do  not  exceed  1,-500  to  2,000  feet  in  general 
elevation.  The  usual  direction  of  the  mountains  is  uorth 
and  south.  The  archipelago  is  well  watered  and  many 
of  the  streams  are  of  good"  size.  Although  the  Philip- 
pines have  been  knowu  to  Europeans  more  than  three 
centuries,  very  little  exact  knowledge  is  possessed  with 
regard  to  eitlier  their  geology  or  their  flora  and  fauna. 
Little  or  nothing  lias  been  done  to  develop  the  mineral 
wealth  of  the  islands-.  Coal  of  good  quality  has  but  re- 
cently been  discovered  in  Cebu.  Excellent  lignite  has 
been  long  known  to  exist  in  Luzon,  Cebu,  Masbatc, 
and  Mindanao.  Copper  ore  and  galena  occur  in  Luzon 
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and  some  other  parts  of  the  archipela.go.  Gold  has  been 
crudely  mined  in  small  quantities  by  the  natives  for 
centuries.  Jlodern  methods  of  extraction  will  doubtless 
greatly  increase  the  output  of  this  metal.  Excellent  iron 
oi'e  is  fouud  in  Luzon,  but  so  far  il  has  not  been  de- 
veloped, ^larble  and  gypsum  are  found  in  many  of  the 
islands.  Free-flowing  pelroleiun  has  been  discovered 
withiu  a  few  years  past  in  Cebu,  and  sulplnn-  exists  al- 
most everywhere  in  iuexhaustible  quantities. 

Flora. — A  rich  soil  and  favorable  climatic  conditions 
give  a  flora  of  magniflcent  variety  and  abtuidance.  The 
agricultural  possibilities  of  the  islands  have  not  been  de- 
veloped b_v  the  primitive  methods  of  cultivation  hitherto 
in  vogue.  So  far.  attention  has  been  mainly  devoted  to 
the  production  of  hemp,  sugar,  aud  tobacco.  Rice  is 
grown  fairly  successfully  and  forms  a  staple  food  of  the 
natives.  Coffee  grows  readily  and  its  quality  is  excel- 
lent. Recently,  however,  the  coffee  iilauts  have  been 
virtually  ruined  by  the  attacks  of  a  wood-borer.  Until 
.some  means  of  extirpating  this  pest  are  fouud  the  in- 
dustry will  have  to  be  abandoned.  Cotton  of  an  inferior 
quality  grows  wild.  Long-staple  cotton  wasat  onetime 
introduced,  but  it  was  abandoned  becausi^  the  authorities 
preferred  the  natives  to  grow  tobacco,  then  a  government 
mouopol}'.  Cacao,  castor  oil  bean,  cocoanuts,  gutta- 
percha, potatoes,  maize,  rattan,  and  many  varieties  of 
useful  palms  are  grown  in  greater  or  less  quantities.  In 
fact,  it  appears  that  there  is  no  limit  to  the  variety  of 
agricultural  products,  tropical,  semi-tropical,  aud  even 
many  of  the  varieties  of  colder  climates,  that  ma_v  not  be 
protitablj'  cultivated  imder  intelligent  supervision. 

The  forests  abound  in  many  valuable  w-oods.  More 
than  two  hundred  kinds  have  been  considered  ^^'orthy 
of  industrial  use.  Fifty  or  more  species  of  iiard  woods 
are  known,  some  four  of  which  sink  in  water.  Many  of 
these  woods,  owing  to  their  hardness,  take  beautiful  pol- 
ishes and  are,  therefore,  excellently  adapted  for  cabinet 
work.  Others  possess  qualities  that  will  suit  them  for 
general  industrial  use. 

FauiKi. — The  mammalian  fauna  of  the  Philippines  is 
scant  in  indigenous  varieties  compared  Avith  other  islands 
of  the  great  Australasian  group.  There  are  no  carnivor- 
ous animals  of  any  considerable  size.  A  small  wildcat, 
two  civet  cats,  and  the  binturoug,  a  related  species,  are 
the  most  conspicuous.  One  species  of  monkey,  twenty 
varieties  of  bats,  a  few  squirrels,  a  species  of  porcupine, 
and  several  varieties  of  rats  may  also  be  mentioned.  Sev- 
eral species  of  deer  exist.  Tlie  agricultural  animals  are 
the  water  buffalo,  or  native  carabao,  the  hog.  the  ,goat, 
and  a  small  pony.  Cattle  of  an  inferior  variety  are  also 
found  and  are  extensively  raised  for  beef.  The  water  buf- 
falo is  the  native  beast  of  all  work.  The  ponies  arc  excel- 
lent for  travel,  but  are  too  light  for  heavy  loads.  They 
are  supposed  to  be  descendants  of  an  early  Spanish  stock. 
Birds  are  numerous  and  in  great  variety.  Jungle  fowl, 
hornbills,  and  fruit  pigeons  are  iu  abundance  and  are 
hunted  for  and  much  relished  as  food.  Snipe  are  plenti- 
ful in  rice  fields  and  a  species  of  swift,  whose  nest  is 
prized  by  the  Chinese  for  food,  is  found  on  some  of  the 
precipitous  island  coasts.  Alligators,  en-  crocodiles,  are 
common  and  frequently  attain  large  size;.  The  natives 
show  very  little  fear  of  them,  although  they  state  that 
w-heu  the  crocodile  has  once  tasted  human  llesh  it  will 
then  have  no  other.  Snakes  are  numerous  and  venomous 
species  are  found.  Cobras  exist  in  Samar  and  Jlindanao, 
and  pythons,  though  of  small  size,  are  found  generally 
throughout  the  archipelago.  The  python  in  fact  is  main- 
tained by  the  natives  about  their  dwellings,  being  much 
prized  for  its  rat-catching  proclivities.  Fish  are  plenti- 
ful and  in  great  variety.  The  marine  tish  form  one  of 
the  chief  sources  of  food  supply,  but  the  fresh-water 
varieties  are  not  so  important  in  this  respect.  Shellfish 
ar(^  likewise  numerous.  Extensive  beds  of  pearl  oysters 
are  fished  near  the  Sulu  Islands.  Fi'om  a  variety  of 
oyster  are  obtained  the  "concha,"  thin  squares  of  shell 
used  in  dwelliugs  in  place  of  the  common  window  glass. 

Locusts,  termites,  and  mosquitos  are  much  in  evidence. 
The  flrst  two  are  very  destructive  and  the  thii'd  most 
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annnyiug.  There  are  also  other  iusect  pests,  two  species 
of  which  cause  much  damage  to  the  rice  crop,  ami  another 
has,  as  before  mentioned,  practically  destroyed  thecotl'ee 
industry.  Beesof  three  varieties  are  found.  Butterflies, 
beetles,  spiders,  and  man)'  other  forms  of  insect  life  are 
seen  in  great  profusion. 

CUmiite. — The  climate  of  the  Philippine  Islands  is 
tropical,  that  is,  it  is  cliaracterized  hy  hiyh  and  steady 
temperature  and  an  abundant  rainfall.  Statistically  it 
is  known  mainly  fiom  the  excellent  series  of  meteoro- 
logical observations  made  by  the  Jesuit  fathers  at  their 
Observatory  of  Manila.  Through  tl|f  instrumentality  of 
the  same  institution  observations  have  been  made  in  or 
collected  from  other  localities  in  the  archipelago;  but, 
unfortunately,  in  most  instances  these  observations  are 
for  short  periods,  or  are  so  much  broken  that  their  value 
as  climatic  data  is  seriously  impaired.  With  the  excep- 
tion of  Manila,  temperature  observations  of  sufficient 
length  and  continuity  are  available  for  but  two  places: 
Aparri,  in  north  Luzon,  and  La  Carlota,  in  the  island  of 
Negros.  The  mean  temperatures  of  these  two  places  are 
shown  in  Table  I. 


reading  ever  i-ecorded  is  60'.  For  comparison  with  other 
tropical  and  subtropical  places,  see  tables  in  articles  Cuba 
and  ILciraii. 

Hniuidity. — The  average  relative  humidity  is  78  per 
cent.  The  average  absolute  humidity  is  8.8  grains  per 
cubic  foot.  Tlie  humidity  is  greatest  during  the  months 
of  July,  August,  and  September  when  its  average  is  84 
percent.,  and  least  during  March  and  April  when  its 
average  is  70  per  cent. 

BuirifiiU. — The  average  rainfall,  from  a  record  of 
thirty-two  years,  is  75.43  inches.  The  year  is  usually 
divided  into  a  rain_y  season  and  a  dry  season,  although 
the  Spaniards  characterized  the  seasons  epigranuuati- 
cally  as  "sHs  mtucs  dc  polro,  seis  ineses  de  loclo,  sets  meies 
de  todo^'  (six  months  of  dust,  six  months  of  mud,  and 
six  months  of  everything).  The  wet  season  begins  with 
June  and  extends  to  October,  inclusive,  during  which 
80  per  cent,  of  the  total  rainfall  occurs.  The  dry  sea- 
son takes  up  the  rest  of  the  year  duiing  which  but  20 
per  cent,  of  the  rainfall  occurs.  The  mouth  of  September 
has  the  largest  average  rainfall,  l.l.Ol  inches,  and  Feb- 
ruary the  smallest  average  fall,  0.47  inch.     The  heaviest 


Table  I. — Mean  Temperatoues  (Fahu.)  op  Aparri,  N.  IiUzon,  and  La  Carlota,  Negros. 
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Table  II. — Clisiatological  D.\ta  for  Manila. 
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Temperature  (F.")— 

79 
74 
91 

60 
86 
69 
17 
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4 

77 
7.75 

98 

N.  E. 
45 
4.3 

1.15 
7.59 

.02 

78 
81 
76 
96 
01 
87 
69 
18 
27 
5 

73 
7.60 

115 
E. 
37 
2.2 

.47 
1.97 
.00 

81 
83 
79 
96 
65 
90 
72 
18 
27 
4 

71 
7.90 
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E. 

a5 

3.4 

.65 
3.94 

.00 
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8 

70 
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S,  E. 
33 
3.5 

1.11 

5.37 

.00 

84 
87 
83 
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16 
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4 
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9.27 
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S.  E. 
47 
9.3 

4.30 

10.11 

.00 

83 
85 
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76 
14 
23 
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80 
9.39 
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15.4 
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.98 
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9.33 
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S.  W. 
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Humidity- 

78 

8.75 

Wind  movement  in  miles- 
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Prevailing  wind  direction 

Cloudiness,  per  cent 

.53 

135 

*Rainfall  in  inches— 
Mean  monthly 

75.43 

Greatest  "     " 

130.98 

35.65 

♦Rainfall  record   for  thirty-two  years,   186.5-96.    Other  data   for  seventeen   years,  1880-96,  with   exception  of  mean  maximum  and 
miniinuin  tiaily  raufres,  which  are  for  fourteen  years. 


Te.tiiperiiinre. — The  average  temperature  of  the  year  at 
Manila  is  80°  F.  In  describing  the  climate  of  Manila  the 
year  maj'  be  divided  into  a  hot  season,  an  intermediate 
season,  and  a  cool  season.  April,  Maj',  and  June  consti- 
tute the  hot  season,  with  an  average  temperature  for  the 
three  months  of  83' ;  July.  August,  and  September,  the 
intermediate  season,  with  an  average  temperature  of  81°; 
and  October  to  March,  inclusive,  the  cool  season,  with 
an  average  temperature  of  79°.  May  is  the  hottest 
month  of  the  year,  having  an  average  temperature  of 
84°.  and  December  and  January  are  the  coolest  months, 
with  average  temperatui'es  of  77°.  The  highest  ther- 
luonieter  reading  so  far  recorded  is  100°.     The  lowest 


rainfall  ever  recorded  in  any  one  month  is  63.43  inches 
no  rainfall  whatever.  A  consideration  of  the  I'ecoid  of 
thirty-two  years  reveals  the  fact  that  there  are  many  de- 
partures from  the  average  rainfall,  and  in  some  insbvnces 
the  departures  are  remarkable.  For  example,  in  one  year 
as  much  as  120.98  inches  fell  and  in  another  year  as  little 
as  35.65  inches.  Still  more  remarkable,  however,  are  the 
departures  from  the  averages  of  individual  months.  In 
the  case  of  Se])tember.  before  referred  to  as  the  month  of 
greatest  rainfall,  as  httle  as  but  tw('i  inches  has  fallen. 

The  rainfall  varies  much  in  other  places  in  the  archi- 
pelago. From  an  inspection  of  Table  III.  it  will  be  ob- 
served that  the  rainy  season  is  not  synchronous  in  all 
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Table  IH.— Rainfall  Statistics  at  Several  Stations  in  the  Philippines. 


Vigim  ( ten  years'  record) 

Punta  Santiago  (twelve  years'  record) 

Albay  isix  years'  record) 

Aparri  (nine  years'  record) 

San  Isidro  Cteu  years'  record) 

Tayabas  (seven  years'  record) 

Suiu  (Ave  years'  record) 

Cebu  (six  years'  record) 
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2.29 
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9.48 

7.59 

13.36 

11.14 

14.23 

7.01 

4.02 

3.49 

3.80 

2.91 

4.59 

9.41 

11.15 
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5.74 
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5.89 

6.46 
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6.33 

6.m 

6..50 

6.67 

4.58 

0.01 
2.25 
17.99 
10.39 
3.03 
7.70 
8.30 
6.77 


parts  of  the  archipelago.  iDdeed,  it  is  practicable  by 
nioviug  from  place  to  place  to  have  raiuy  or  fair  weather 
almost  as  one  ehoses.  In  Table  III.  the  stations  of 
Vigan  and  Punta  Santiago  are  on  the  western  coast  of 
Luzon,  Albaj'  on  its  southeastern  extremity,  and  Aparri 
on  its  northern  coast.  San  Isidro  and  Tayabas  are  in 
the  interior  of  Luzon. 

^Sloniis. — Thunder  storms  are  of  frequent,  almost  daily, 
occurrence  during  tlie  wet  season.  The  electrical  display 
and  the  rainfall  of  these  storms  are  much  more  intense 
than  in  the  storms  of  temperate  latitudes.  However,  but 
little  damage  results.  The  most  destructive  and  most 
dreaded  storm  of  the  eastern  waters  is  the  typlioon,  a 
cyclonic  storm  similar  in  respect  to  origin,  course,  and 
season,  and  destructiveness  to  all  things  in  its  path,  to 
the  West  India  hurricanes  of  the  Atlantic.  The  season  of 
maximum  typhoon  prevalence  is  from  June  to  October. 

IleiiUh. — One  of  the  most  interesting  questions  pertains 
to  the  health  of  Europeans  and  Americans  in  the  archi- 
pelago. Unfortimately,  no  satisfactory  answer  can  be 
given  at  present.  Spanish  .sanitary  arrangements  in  the 
tropics  have  been  notoriouslj'  bad,  and  much  of  the  ill- 
health  prevalent  in  the  Philippines  must  be  attributed  to 
the  absolute  neglect  of  the  most  elenientarj'  principles  of 
sanitation.  AVith  due  attention  to  the  ordinar}'  laws  of 
hygiene,  it  appears  reasonable  to  e.xpect  considerable 
improvement  in  the  health  of  both  the  native  and  the 
foreign  population.  The  prevalent  infectious  diseases 
are  typhoid  and  malarial  fevers,  dengue,  beriberi  (con- 
fined almost  exclusivel.v  to  natives),  and  smallpox.  In- 
testinal diseases  are  common  and  dysentery  is  especially 
prevalent,  more  so  during  the  wet  season  than  during 
the  dry.  Notwithstanding  the  high  atmospheric  tem- 
perature and  great  degree  of  humidity,  heat  stroke  is 
infrequent.  Col.  Charles  R.  Greenleaf,  U.  S.  A.,  chief 
surgeon.  Division  of  the  Philippines,  states  "that  heat 
stroke  so  much  feared  in  the  tropics  is  practically  un- 
known here,  men  drop  out  in  the  march  overcome  by  the 
heat,  but  fatal  stroke  and  lasting  heat  exhaustion  are  very 
rare."     Table  IV.,  arranged  from  the  report  of  the  Sur- 


ent  to  accommodating  themselves  to  the  unusual  climatic 
conditions.  The  consideration  of  the  subject  of  clothing 
suitable  for  the  tropics  cannot  be  taken  up  here,  but  it  is 
a  matter  of  much  importjuice  to  persons  contemplating 
sojourns  in  equatorial  climates.  (See  article  on  Military 
Uyyiene,  in  the  present  volume.)  Persons  having  experi- 
ence in  the  islands  appear  to  be  united  in  advising  the 
wearing  of  light  flannels  next  to  the  body.  JIuch  stress 
is  laid  on  the  importance  of  protecting  the  abdomen  at 
night  by  tlie  use  of  a  light  binder.  Another  point  upon 
which  it  is  imperative  to  insist  is  the  use  of  pure  water, 
that  is,  water  that  has  been  made  pure  b)^  adequate  fil- 
tration or  by  boiling.  Strict  attention  to  the  drinking- 
water  is  perhaps  the  keynote  to  the  situation. 

ir.  F.  R.  Phillips. 

MANITOU  SPRINGS.*— El  Paso  County,  Colorado. 

Post-Office. — Manitou  Springs.  Hotels;  Barker, 
Cliff  House,  JIanitou  House,  mansions  and  numerous 
boarding-houses. 

Access. — Via  Denver  and  Rio  Grande  Railroad  and 
Colorado  Midland  Railroad. 

Manitou  is  situated  si.x  miles  west  of  Colorado  Springs, 
immediately  at  the  foot  of  Pike's  Peak.  Here  are  located 
the  celebrated  effervescent  soda  and  iron  springs  which 
in  early  days  gave  the  name  of  springs  to  the  town  of 
Colorado  Springs.  An  electric  railroad,  with  cars  at  fre- 
quent intervals,  unites  the  two  places.  The  town  of 
Manitou  Springs  contains  a  permanent "  population  of 
more  than  2, 000  souls,  which  number  is  augmented  during 
the  summer  months  by  about  125,000  visitors  from  all 
parts  of  the  United  States  and  from  foreign  countries. 
Dame  Nature  was  in  a  fanciful  mood  when  she  fashioned 
the  topograph}'  of  this  wild  and  rugged  region.  Few 
similar  areas  of  the  earth's  surface  present  a  greater 
number  and  variety  of  weird,  grotesque,  and  romantic 
features  than  are  to  be  found  in  the  vicinity  of  Manitou 
Springs.  The  scope  of  this  work  allows  us  to  enumerate 
only  a  few  of  the  more  prominent  points  of  interest 
within  a  few  miles  of  the  place.     Iron  Springs  and  hotel. 


T.\EI,E    IV. 


-R.\Tio  OF    Sickness  Per   Thous.^nd  of  JIe.^n  Strength   of  REGnL-\R   and  Volunteer  Armies 
IN  the  Philippines,  1900.     (Mean  Strength,  66,883.) 


Cause. 

SnialIpo.\ 

DeDKue 

Typhoid 

Malaria,  iutermittent. . 

reiuitient 

pernicious  . . . 

Gastritis 

Dysentery,  acute 

*'         chronic 


Ratio  of  sicli. 

Ratio  of  deaths. 

3.68 

1.69 

49.03 

.00 

10.71 

2.11 

717.83 

.00 

153..56 

.36 

2.84 

1.33 

45.78 

.04 

83.62 

3.07 

44.83 

4.77 

Cause. 

Diarrheal  diseases,  other 

Enteritis 

Bronchitis 

Pneumonia 

Pleurisy 

Consuciiption 

Heat  stroke 

Measles 


Ratio  of  sick. 


Ratio  of  deaths. 


476.36 

1.24 

20.66 

.40 

39.29 

.00 

3.35 

.49 

4.11 

.07 

4.89 

1.18 

2.ft5 

.09 

4.69 

.09 

geou-General,  U.  S.  A.,  1901,  shows  the  chief  causes  of 
sickness  among  the  soldiers,  which  may  be  considered  as 
most  likely  to  be  affected  by  the  prevalent  climatic  and 
the  existing  sanitary  conditions,  and  which  may  be  taken 
as  a  fair  indication  of  the  diseases  most  common  among 
the  native  and  the  foreign  populations.  The  general  con- 
sensus of  expert  opinion  is  that  Americans  in  the  islands 
are  prone  too  much  to  over-eating  and  are  too  indiffer- 


one  mile ;  Rainbow  Falls  and  Grand  Caverns,  one  mile 
and  a  quarter;  Crystal  Park,  three  miles;  Garden  of  the 
Gods,  three  miles;  Glen  Eyrie,  five  miles;  Monument 
Park,  by  rail  seven  and  one-half  miles.  North  Cheyenne 
Canyon,  eight  and  one-half  miles;  South  Cheyenne  Can- 

*  So  called  by  the  Indians  ("Manitou,"  the  Great  Spirit),  to  whom 
the  springs  were  known  for  many  generations. 
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yon,  nine  miles;  Summit  of  Pilie's  Peak  (via  cogwheel 
railroad),  twelve  miles.  In  addition  to  these  well-known 
localities  there  are  scores  of  canyons,  caves,  waterfalls. 
and  charming  nooks  which  the  sojourner  ma}'  seek  out 
for  himself.  The  railroad  journey  to  the  top  of  Pike's 
Peak  is  one  nex'er  to  be  forgotten.  The  view  from  the 
immense  height  of  14.147  feet  is  almost  appalling  in  its 
scope  and  grandeur.  A  post-office  for  the  benefit  of 
tourists  is  maintained  at  the  apex  of  the  Peak  by  the 
national  Government  during  the  summer  season.  It  has 
been  well  described  as  the  loftiest  post-office  in  the 
United  States.  The  meteorological  conditions  at  Manitovi 
and  Colorado  Springs  are  very  favorable  to  invalids,  the 
climate  being  dry  and  the  temperature  even  an<l  not  siiij- 
ject  to  sudden  changes.  The  winter  months  are  mild 
and  pleasant — so  mild,  indeed,  that  excursions  are  almost 
dail)'  made  to  the  neighboring  cauyon,s  and  glens,  where 
outdoor  picnics  are  held  with  as  much  safety  to  health  as 
in  the  summer.* 

Within  the  town  limits  are  nine  cold  springs,  which  are 
divided  into  two  groups:  (1)  the  Soda  Springs  which  re- 
semble in  taste  and  properties  the  well-known  ApoUinaris 
water;  and  (3)  the  Iron  Springs.  These  springs  are  con- 
trolled by  the  Mauitou  Mineral  Water  Company,  and,  in 
addition  to  the  immense  local  consumption  liy  visitors, 
the  waters  are  bottled  and  sold  to  dealers  throughout  the 
United  States.  The  Manitou  ginger-ale  and  Manitou 
soda-water  also  have  an  extensive  .sale,  and  an  inspec- 
tion of  the  immense  bottling  estalilishment  of  the  com- 
piin\'  is  one  of  the  features  of  a  visit  to  the  resort.  Tlie 
waters  of  two  principal  springs,  as  analyzed  by  Prof. 
Elwyn  Waller.  Ph.D.,  analytical  chemist,  New  York 
City,  were  found  to  coutam : 

Manitou  Springs. 
One  United  States  Gallon  Contains: 


SoUds. 

Manitou. 
Grains. 

Navajo. 
Grains. 

23.94 

10.88 

ll.U 

40.86 

.71 

69.08 

16.68 

.02 

.07 

2.49 

23.79 

Pota-'^sium  sulphate 

15  3.5 

10  93 

42.60 

Litbium  carbonate 

.61 

89.33 

Mapnesiiira  carbonate 

16.04 

Iron  o.xide 

02 

.10 

Silica 

2.46 

Total 

17.5.47 

182.23 

Both  contain  free  carbonic-acid  gas. 

The  waters  of  these  springs  are  especially  recom:mended 
in  dyspepsia.  During  the  author's  sojourn  at  tlie  springs, 
he  liad  alnindant  opportunity  to  test  the  virtues  of  the 
Soda  Springs  in  his  own  person  and  in  that  of  one  of  his 
travelling  companions.  A  glass  of  this  water  will  almost 
instantly  give  relief  in  pyrosis,  acid  eructations,  or  liatu- 
lence,  and  its  habitual  use  prevents  the  recurrence  of 
these  disagreeable  symptoms.  They  are  further  of  de- 
cided benefit  in  renal  and  bladder  disorders.  The  waters 
of  the  Soda  Springs,  being  clear,  sparkling,  and  very 
palatable,  form  an  excellent  table  beverage.  The  inm 
waters  are  highly  beneficial  in  debility,  in  early  phthisis, 
and  in  anicmia  and  chlorosis.  Numerous  excellent  hotels 
and  boarding-houses  are  maintained  at  Manitou  Springs. 
The  visitor  will  find  all  the  ariangeinents  for  his  comfort 
and  well-being  equal  to  any  that  may  be  found  at  a  first- 
class  Eastern  resort.  '    James  K.  Crook. 

MANNA. — "The  concrete,  .saccharine  exudation  of 
Frari/iiis  Orniis  L.  (fam.  Oleacea;)"  (U.  S.  P.).  Numer- 
ous other  varieties  of  manna  than  this,  the  official  one, 

*  Dr.  L.  D.  Sebree  gives  us  the  following  temperatures  for  the 
winter  months :  November.  48° ;  December,  43°  :  January,  4U» ; 
February,  48°  ;  March,  .50° :  April,  84°.  These  records  were  niailt!  jit 
13  noon.  At  8  P..M.  the  temperature  wa.s  twelve  to  llfteen  degrees 
lower.    Tbere  was  no  rain  from  November  JUh  tn  March  1.5th- 


are  known,  and  some  of  them  will  be  noticed  at  the  close 
of  this  article. 

This,  the  manna-ash  of  Italy,  Sicily,  Asia  Minor,  etc., 
is  a  small,  graceful  tree,  with  smooth  gray  bark,  slender 
branches,  otld  pinnate  leaves,  and  the  characteristic  in- 
florescences and  fruit  of  the  genus.  It  grows  to  about 
twenty  feet  in  height,  and  is  often  cultivated,  both  in 
and  beyond  its  natural  habitat,  for  ornament,  but  does 
not  yield  manna  excepting  in  Southern  climates.  In 
Sicily,  whence  most  of  the  manna  of  the  present  time 
comes,  the  trees  are  regularly  cultivated  for  this  purjiose, 
being  planted  in  rows  in  "orchards,"  and  allowed  to 
grow  unmolested  until  the  stems  are  nearly  as  large  as 
the  leg.  Tiien  the  tapping  is  liegnn,  and  repeated  every 
summer  for  a  dozen  or  more  years,  until  tlie  tree  is  ex- 
hausted. The  usual  method  is  to  make  a  transverse  cut 
through  the  bark  near  the  base  of  the  trunk,  and  to  fol- 
low it  each  day  with  another,  about  an  inch  liigher  up 
than  the  last,  during  favorable  weather.  It  is  ilone  in 
the  middle  of  the  summer,  and  hot,  dry  days  are  essential 
to  success.  The  sap  exudes  from  these  cuts— a  thick, 
syrupy,  very  clear,  and  sweet  liquid — and  soon  concretes 
on  the  bark  of  the  trunk,  or  on  leaves,  sticks,  straws,  etc., 
laid  for  it.  These  lumps  are  either  cut  or  "  flaked  "  off, 
great  care  being  taken  not  to  get  any  of  the  bark,  and 
in  this  state  they  constitute  the  highly  prized  "Flake- 
manna,"  which  is  graded  in  .sizes.  The  exudiiig  tears 
often  dro])  to  the  ground,  and  .sometimes  form  large 
masses  at  the  base  of  the  trunk.  This,  with  the  scrap- 
ings from  the  trunks,  is  assorted  into  inferior  grades, 
"small  flake,"  "sorts,"  "cake  manna,  "etc. ,  some  of  which 
are  very  impure. 

Description. — Manna  suitable  for  medicinal  use  is 
thus  described  in  the  Pharmacopoeia:  "In  flattish,  some- 
what three-edged  pieces,  occasionally  eight  inches  (20 
cm.)  long,  ami  two  inches  (.5  cm.)  broad,  usually  smaller; 
friable;  externully  yellowish-white,  internally  wliite, 
porous,  and  crys'taliin<' ;  or  in  fragments  of  dlft'erent 
.■iizes,  brownish-wliite.  and  somewhat  glutinous  on  the 
surface,  internally  white  and  crystalline;  odor,  honey- 
like; taste  sweet,  .slightly  bitter,  and  faintly  acrid,  (jn 
heating  5  parts  of  manna  with  100  parts  of  alcohol  to 
boiling,  and  filtering,  the  filtrate  should  rapidly  deposit 
separate  crystals  of  inainiit.  ^lanua  consisting  of  brown- 
ish, viscid  masses  containing  few  or  no  fragments  of  a 
crystalline  structure  should  be  rejected."  There  is  much 
opi)()rtunity  for  economy  in  purchasing  a  good  grade  of 
manna,  without  selecting  the  very  higli-priced  flakes, 
which  are  superior  in  appearance  only. 

Co.MPOsiTioK. — Fine  qualities  of  this  drug  contain 
seventy  or  eighty  per  cent,  of  mannit  (CbHs[OH]'').  a 
sweet,  crystalline,  sugar-like,  peculiar  substance,  also 
found  in  other  sweet  saps.  There  are  also  traces  of 
fraxin,  a  neutral  bitter  substance  which  Ls  found  in  the 
bark  of  several  other  species  of  ash,  and  which  injuri- 
ously affects  the  quality. 

Action  and  Use. — 'The  best  (not  bitter)  specimens  of 
manna  contain  nothing  of  importance  besides  this  iimn- 
nit.  They  are  not  poisonous  or  deleterious  in  tiny  quan- 
tity, and  exert  on  the  human  body  simph'  the  influence 
of  a  very  gentle  catharsis.  Manna  has  been  for  a  long 
time  a  favorite  laxative  for  infants  and  children,  on  ac- 
count of  its  pleasant  taste,  but  it  is  becoming  scarcer 
iind  is  used  less  and  less  frequently.  Dose  (adult),  from 
35  to  .50  gm.  (?  i.  ad  |iss.),  which  may  betaken  in  sub- 
stance or  dissolved  in  water.  The  only  official  prepara- 
tion is  the  compound  Infusion  of  Senna  (Tnfvsum  Sennm 
Com  posit  II  III.  U.  S.  P.),  made  as  follows:  Senna,  6  parts; 
manna,  12  parts;  sulphate  of  magnesium,  13  parts;  fen- 
nel, bruised,  3  parts;  boiling  water,  80  parts;  water. 
Macerate,  strain,  and  add  water  enough  to  make  100 
parts — a  cathartic. 

The  name  "manna"  has  been  applied  to  a  number 
of  sweet  exudations  from  trees  and  plants  which  grow 
in  x'arious  parts  of  the  world,  Frannus  exeeUiov  L.,  the 
common  European  ash,  like  many  others  of  the  genus, 
yields  a  sweet  sap.  and  is  said  to  yield  a  little  manna  in 
"Sicily.     Alhagi  manna,  from  a  small  leguminous  plant  of 
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India,  is  in  small,  roundish,  hard  tears.  Tamarisk  manna, 
from  Arabia  and  Persia,  is  also  in  small  tears.  "Shir 
Khist  "  is  from  a  species  of  Ci'toneaMer,  collected  in  India ; 
oak  manna,  from  several  species  of  oak.  and  Brian(;on 
manna,  from  the  larch.  Kone  of  these  has.  however,  in 
European  markets,  anv  importance  as  compared  with  the 
variety  liere  described.  Henry  H.  liussby. 

MARDELA  SPRINGS.— Wicomico  County,  Maryland. 
Pii^st-Okkkk. — Mardela  Springs.  Hotel." 
This  resort  is  located  on  the  Baltimore,  Chesapeake 
and  Atlantic  Railroad,  twelve  miles  vi'est  of  Saulsbury. 
Undoi'  the  name  of  Barren  Creek  Springs  thej'  have  been 
used  for  medicinal  purposes  for  man_v  years.  There  is 
much  charming  scenery  in  the  neighborhood,  and  the 
atmospheric  conditions  during  the  summer  months  are 
of  a  very  desirable  character.  The  location  is  about  two 
hundred  feet  above  the  sea-level.  Messrs.  Taylor  and 
Bacon,  of  the  springs,  supply  us  with  the  following  anal- 
ysis by  Prof.  P.  B.  Wilson,  of  the  Baltimore  University 
School  of  Medicine:  < 

One  I-'.mted  States  Gallo.v  Co.stalns: 

Solids.  Grains. 

Silica 1.28 

.\rseninus  acid Strong  trace 

Ferric  i  .■sidu  (iron  sesquioxide)  11.50 

.\luniina .34 

Sodium  cblorid? .78 

Calcium  (■arl)onate 1.35 

Masrnesiuin  (Carbonate .04 

Calcium  sulphate 01 

Sodium  carbonate Trace 

Total 13.30 

The  water  is  a  strong  chalybeate.  It  is  a  very  efficient 
tonic  and  diuretic,  and  contains  sufficient  arsenic  to  give 
it  valuable  alterative  properties.  It  promotes  the  ap- 
petite, aids  tlie  digestion,  and  increases  the  general 
powers  of  nutrition.  It  is  highly  recommended  by  ph.y- 
siciaus  of  Baltimore  in  cases  of  weakness  and  irritability 
of  the  bladder,  ana?mia,  and  chlorosis,  dyspepsia,  chronic 
cystitis,  and  urethritis,  and  in  amenorrhcea,  leucorrha?a, 
anil  other  functional  disorders  of  the  female  pelvic  organs 
when  due  to  debility.  The  water  is  found  in  the  Balti- 
more markets.  James  K.  Crook. 

MARIENBAD. — "This  is  a  well-known  Bohemian  spa, 
lying  in  a  ]ilfasant  valley,  surrounded  by  forest -covered 
hills,  not  far  from  Carlsbad.  Its  elevation  is  about  3,000 
feet  above  the  level  of  the  sea.  There  are  eight  springs 
known  as  the  &eiiz-.  Ferdinands-.  Carolinen-,  and  Am- 
brosius-Brunnen,  and  the  Wald-,  Wiesen-,  Kudolfs-,  and 
Marien -Quelle.  Of  these  the  most  important  are  the  two 
first  mentioned.  The  following  is  the  composition  of 
four  of  the  springs,  according  to  anah"ses  made  at  differ- 
ent times  b\-  different  chemists.  The  proportions  of  the 
solid  constituents  are  given  in  grams  ]5er  litre. 


■5"' 

•§1 

3.^ 

3.873 
.054 

1.2a7 
.995 
.556 

'.405 
.005 
.001 
.040 
Trace. 
.001 
.007 

Traces. 

0.375 

'.075 
.115 
.270 

'.200  ■ 

■.asi) 

■.050 
Traces, 

1.06 

.20 

.37 
1.00 

.38 

.40 

".03 
Trace. 

".io 

Traces. 

0.11 

.02 

.06 

SudJuiii  curlu'imtf 

.14 

1  13 

5I;i<:ni'siiiiii  caibonate 

.67 

Liiliium  carlumate 

.04 

.07 

Alimiiniini  ami  calcium  phosphates 
Silicic  acid 

.03 
.01 

Bromides,  fluorides,  organic  mat- 

Total  solid  constituents 

7.174 

1.030 

3.53 

2.37 

"The  springs  all  contain  a  certain  proportion  of  car- 
bonic-acid gas.  They  are  employed  for  the  greater  part 
internally.  The  JIarienquelle.  however,  is  used  for  bath- 
ing: it  is  very  weak  in  solid  constituents,  containing  only 
0.182  part  per  thousand,  but  is  pleasantly  carbonated. 

"  The  waters  of  JIarienbad  are  prescribed  in  cases  of 
abdominal  plethora,  gout,  hemon-hoids,  chronic  dysen- 
tery, hepatic  congestion,  etc..  occurring  in  well-to-do 
individuals  accustomed  to  indulge  rather  freely  in  the 
pleasures  of  the  talile.  They  are  also  very  useful  iu 
obesity,  and  are  especially  recommended  in  affections 
associated  with  the  menopause.  Tlie  waters  of  some  of 
the  springs  have  considerable  reputation  in  the  ti-eatment 
of  neuralgia  and  of  chronic  catan-hal  troubles  of  the  re- 
spiratory oi-gans  and  bladder.  Ordinary  baths  are  not 
much  employed,  tliough  gas-  and  mud-baths  are  made 
use  of  to  some  extent.  The  season  at  Marienbad  lasts 
from  the  beginning  of  May  to  the  beginning  of  October. 
The  climate  is  not  mild,  yet  not  disagi'eeablV  raw.  Tlie 
waters  are  exported  in  very  large  quantities.  This  spa 
is  much  frequented,  tlie  averase  number  of  guests  eacli 
year  being  21,000."* 

[Obesit}-  is  "the  great  specialty  here,"  and  corpulence 
stalks  abroad  on  every  hand.  When  one,  however,  has 
rid  himself  of  his  superabundant  adipose  tissue,  great 
care  must  be  paid  to  the  diet,  else  the  "too,  too  solid"  fat 
will  not  remain  melted.  The  accommodations  are  abun- 
dant and  good;  there  is  an  English  and  Scotch  church 
service,  and  there  are  over  forty  doctors.  Marienbad  is 
reached  from  London  via  Cologne.  Nuremberg  and  Eger 
iu  thirty  hours. — Edirurd  0.  Otis.'\ 

MARIETTA,  GEORGIA.— Situated  in  the  nortliwestern 
part  of  the  State,  twenty  miles  from  Atlanta,  at  an  eleva- 
tion of  from  1,100  to  1.200  feet  aliove  sea-level.  It  is  a 
town  of  some  3,384  inhabitants,  with  a  dry  sandy  soil, 
and  an  invigorating  climate  witli  a  large  proportion  of 
.sunny  days.  In  1888,  there  were  263  sunny  days,  and 
102  rainy  or  cloudy  days.  For  the  same  year  the  aver- 
age minimum  and  maximum  monthly  temperatures,  the 
extremes  of  temperature,  and  the  rainfall  were  as  follows 
for  the  mouths  of  October  to  May. 


October... 
November 
December. 
January . . 
February  . 

March 

April 

May 


P  5  =.=  » 

2^. 

si. 

ssSgg 

illil 

=  g| 

Egg 

l&f 

*" 

49 

64 

77 

37 

44 

58 

75 

26 

34 

49 

64 

18 

36 

49 

72 

13 

40 

64 

69 

10 

39 

58 

77 

19 

53 

73 

83 

42 

57 

74 

85 

a 

.3.93 
4.:« 
4.97 
3.10 
iSM 
9.81 
1.68 
5.13 


The  average  yearly  temperature  is  57.66°  F. 

There  are  no  humidity  statistics  known  to  the  writer, 
but  at  Atlanta,  twenty  miles  distant,  the  average  relative 
humidit}',  as  ascertained  from  observations  taken  at  8 
A.M.  and  8  p.m.,  is  71.8  per  cent.,  with  an  average  mean 
3-early  temperature  of  60.7°  F. 

It  is  said  to  be  a  breezy  region,  but  there  are  no  wind 
storms  or  fogs.  Malaria  does  not  e.xist  here.  There  are 
two  hotels,  well  kept,  quiet,  and  comfortable,  good 
boarding-houses,  and  a  few  houses  for  rent.  The  sum- 
mer climate  is  also  said  to  be  "delightful,"  and  the  place 
is  much  resorted  to  at  that  season.  Marietta  is  easils"- 
reached  from  New  York  and  Washington  via  thg  Great 
Southern  mail  route.  "Edicard  0.  Otu. 

MARJORUM.     See  LaUata. 

MARKASOL  is  bismuth  borophenate,  an  antiseptic 
dusting  jjowder.  W.  A.  Bastedo. 

*  From  the  lormer  ediiion  ot  the  Handbook. 
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MARK  WEST  SPRINGS.— Sonoma  County,  California. 

lliitfl  and  cottagrs. 

Tliis  resort  is  situated  eiglit  miles  from  Sauta  Rosii,  near 
the  famous  "Pctritied  Forest"  on  Mark  West  Creek.  It 
is  reached  by  rail  to  Calistoga  or  Santa  Rosa,  and  thence 
by  carriage  or  stage  over  a  picturesque  ilrive  to  the 
springs.  The  mountain  region  along  the  road  is  coming 
under  a  high  state  of  cultivation,  and  beautiful  villas  and 
private  mountain  retreats  are  springing  up  in  all  direc- 
tions. The  springs  are  beautifullj'  located  at  an  elevation 
of  800  feet  in  a  small  valley  formed  by  the  jimction  of  four 
can3'ons.  The  hotel  and  grounds  are  at  the  bases  of  three 
venerable  mountains  known  as  Mount  Washington,  Mount 
Lincoln,  and  ilount  Grant.  The  air  is  clear  and  dr}-,  the 
temperature  ranging  from  80°  to  90'  F.,with  cool,  bracing 
sea  breezes.  There  are  excellent  hotel  accommodations 
and  several  cottages  for  family  use.  Hot  sulphur  and 
mud  baths  have  been  cnnstructed.  with  all  facilities  for 
the  comfort  of  tbe  visitor  or  invalid.  There  are  several 
springs  on  the  place,  oneof  them  a  sulphur  spring,  j-ield- 
ing  about  200  gallons  per  hour.  The  temperatvu-e  of  the 
water  is  S3'  F.  It  contains:  Sulphate  of  sodium,  sul- 
phate of  magnesium,  salts  of  potassium  (trace),  chloride 
of  sodium,  carbonate  of  sodium,  carbonate  of  potassium, 
carbonate  of  lime,  silica,  alumina,  free  carbonic-acid  gas, 
sulphureted  hydrogen  gas. 

There  is  also  a  strong  chalj'beate  spring,  yielding  600 
gallons  of  water  per  hour,  having  a  temperature  of  65° 
F.  .The  largest  spi'ing  has  a  flow  of  5, 000  gallons  hourly ; 
this  is  a  sparkling  carbonated  water,  very  palatable,  and 
gently  aperient  in  its  action.  The  water  at  these  springs 
has  been  found  useful  in  a  considerable  varietur  of  affec- 
tions.    The  baths  are  sulphurous.         Jiiiiws  K.  Crook. 

MARSHMALLOW.— ALTn,«.\.  "The  root  of  AUhmi 
offii'iiudU  L.  (fam.  Malmcew)''  (U.  S.  P).  The  :Marsh- 
mallow  is  a  tall,  perennial  salt-marsh  herb  of  temperate 
European  sea  coasts.  It  is  also  largely  cndtivated,  some- 
times for  ornament,  but  chietly  for  its  root,  m  Southern 
Europe.  The  root  of  commerce  is  from  si.x  inches  to 
nearly  a  foot  long,  usually  about  half  an  inch  in  greatest 
tliickiiess,  simple  and  regularly  tapering.  It  is  nearly 
white,  from  the  removal  of  the  outer  liark,  and  marked 
with  several  broad  grooves  and  numerous  .small,  brown, 
slightly  elevated  spots.  It  is  more  or  less  fuzzy  with 
long,  hair-like,  partly  detached  bast  fibres.  It  snaps 
readily,  owing  to  its  large  amount  of  starchy  paren- 
chyma, but  the  parts  still  cling  together  by  their  tough 
bast  fibi-es.  It  has  a  sweetish  and  strongly  mucilaginous 
taste.  It  is  about  one-third  gum  and  another  third  starch, 
with  about  ten  per  cent,  of  pectin,  eight  per  cent,  of  sugar 
and  one  per  cent,  of  asparagin.  Its  properties  are  wholly 
nutritive  and  demulcent.  There  is  no  pleasanter  adju- 
vant than  the  official  Syrupiii  AUlmce,  of  five-percent, 
strength. 

The  leaves  and  flowers  are  also  rich  in  gum.  and  both 
are  nuich  used  in  domestic  practice  in  Europe  for  poul- 
tices and  demulcent  drinks.  Ileury  II.  I{ii.ibi/. 

MASSAGE. — Definition. — Massage  (from  the  Greek, 
mam>,  I  knead  or  handle ;  Arabic  mas'h,  press  softly ; 
Sanskrit,  makch,  to  strike,  to  press,  to  condense)  is  a 
term  generally  accepted  to  signify  a  group  of  procedures 
which  are  best  done  with  the  hands,  such  as  friction, 
kneading  and  manipulating,  rolling  and  percussing  the 
external  tissues  of  the  body  in  a  variety  of  ways  with 
either  a  curative,  palliative,  or  hygienic  object  in  view. 
In  many  cases  massage  should  be  combined  with  move- 
ments, passive  or  active,  assistive  or  resistive,  as  may  be 
required,  and  these  are  often  sjjoken  of  as  the  Swedish 
movement  cure.  Most  scientific  men  prefer  to  have  the 
word  massage  embrace  all  these  varied  form9>of  manual 
therapeutics,  for  the  reason  that  the  word  ciu'e  attached 
to  any  form  of  treatment  whatsoevei-  is  often  misleading. 

HisTOKV. — Massage,  in  some  crude  form  or  otlier,  has 
been  used  from  time  immemorial  by  .savage  and  civilized 
people,  because  it  is  founded  on  instinct.  The  history 
of  massage  is  coeval  with  that  of  mankind,  and  those 


who  have  thought  it  worthwhile  to  record  their  appre- 
ciation of  it  have  in  almost  every  instance  been  men  of 
eminence  either  as  phy.sicians  or  as  philosophers,  poets,  or 
historians.  The  aphorisms  of  Hippocrates  embodied  the 
wisdom  of  the  pastand  presaged  the  developments  of  the 
future  to  a  greater  extent  than  most  ancient  or  modern 
writers  on  massage  have  shown  any  evidence  of  under- 
standing. He  says :  "  The  physician  must  be  experienced 
in  many  things,  but  assuredly  also  in  (iiiatn'p.ns,  tbe  art 
of  rubbing  up;  for  things  that  have  the  same  name  have 
not  always  the  same  elfects.  For  rubbing  can  bind  a 
joint  that  is  too  loose  and  loosen  a  joint  that  is  too  rigid. 
Rubbing  can  bind  and  loosen ;  can  make  flesh  and  cause 
]iarts  to  waste.  Hard  rubbing  binds;  soft  rubbing 
loosens;  much  rubbing  causes  )iarts  to  waste;  moderate 
rubbing  makes  them  grow."  The  results  which  he  has 
predicted  will  follow  when  the  necessary  previous  condi- 
tions have  existed. 

Amongst  tbe  old  Greeks  and  Romans  massage  in  some 
form  or  other  was  patronized  by  people  of  widely  differ- 
ent classes,  from  the  patricians,  the  wealthy  and  the 
learned  down  to  poor  decrepit  old  slaves :  and  for  the 
most  diverse  purposes;  with  some  as  a  means  of  hasten- 
ing tedious  convalescence,  with  others  as  a  luxury  in 
conjunction  with  the  baths,  and  with  still  others  to 
render  their  tissues  supjile  and  enduring  preparatory  to 
undergoing  feats  of  strength,  so  that  there  would  be  less 
likelihood  of  sprains  and  ruptures. 

To  Peter  Henrik  Ling,  of  Sweden,  credit  is  given  for 
having  instituted  what  is  so  well  known  as  the  "  Swedish 
ilovement  Cure."  In  1813  the  Royal  Central  Gymnastic 
Institution  was  establislied  at  Stockholuu  in  order  that 
Ling  might  practise  and  teach  his  gj'mnastics,  which  were 
adajited  to  the  Avell  and  the  sick.  The  critics  of  Ling 
quickly  brought  forward  testimony  to  prove  that  his 
method  was  but  a  revival  of  that  of  the  ancients.  But, 
however  his  genius  and  the  claims  of  priority  made  for 
him  may  have  been  disi^uted,  there  was  no  doulit  as  to 
the  merits  of  the  system  which  he  rescued  from  oblivion. 
In  some  of  the  large  cities  of  this  and  other  countries, 
institutions  similar  to  the  one  at  Stockholm  exist  where 
movements  and  stirring  up  of  the  external  tissues  of  the 
body  by  hand  and  by  machinery  are  employed.  When 
they  rely  too  much  on  machinery  for  this  purpose  their 
existence  is  generally  brief. 

The  Beld  of  usefulness  of  massage  has  gradually  been 
extending,  so  that  now  it  has  found  its  way  into  every 
general  and  special  branch  of  medicine,  frequently  meet- 
ing with  signal  success  after  the  apparent  failure  of  every 
other  means.  He  who  would  understand  this  art,  its  in- 
dications and  contraindications  in  all  their  ramifications, 
ought  to  be  a  well-informed  man.  Dr.  J.  Zabludowski  is 
a  full  professor  of  massage  at  the  Univer.sity  of  Berlin, 
and  the  force  of  circumstances  requires  that  he  should 
not  be  the  least  learned  man  of  the  faculty. 

Mode  of  Appi.ting  M.\ss-\ge. — Vague  generalities 
still  exi.st  as  to  the  best  manner  of  doing  massage;  and 
these  are  not  rendered  clearer  by  calling  slow  and  gentle 
stroking,  efflux  rage;  or  by  speaking  of  deep  rubbing  as 
massage  a  frictiuii ;  or  by  using  tbe  word  petrissage  for 
manipulation  or  kneading  without  friction ;  or  by  calling 
percussion,  Uipotement.  These  and  other  subdivisions  of 
massage  can  all  be  grouped  under  four  heads;  friction, 
percussion,  pressure,  and  movement.  Manipulation, 
malaxation,  deep  rubbing,  or  kneading  is  a  combination 
of  pressure  and  movement  without  allowing  the  hand  to 
slip  on  the  skin.  It  is  of  more  value  than  all  the  other 
proeedui'es,  and  constitutes  the  massage,  properly  so 
c.dled,  of  the  older  writers  and  also  of  the  later  ones 
who  know  anything  abont  it.  Each  and  all  of  these  may 
be  gentle,  moderate,  or  vigorous.  Some  general  remarks 
will  save  repetition.  1.  AH  of  the  single  or  combined 
procedures  should  at  first  be  begun  moderately,  then 
gradually  increiised  in  force  and  frequency  to  the  fullest 
.extent  desjialile.  and  should  end  gradually  as  begun.  2. 
The  greatest  extent  of  the  hands  and  fingers  of  the  ma- 
nipulator, consi.stent  with  ea.se  and  efficacy  of  movement, 
should  be  adapted  to  the  surface  worked  upon,  in  order 


694 


REFERENCE  HANDBOOK  OF  THE  31EDICAL  SCIENCES. 


ITIark  AVvst  Springs. 

JHassage. 


that  no  time  shall  be  lost  by  working  -with  the  ends  of  the 
fingers,  or  with  one  portion  of  the  hands,  when  all  the  rest 
might  be  occupied.  3.  The  manipulator,  if  too  near  the 
patient,  will  be  cramped  in  his  movements;  if  he  is  too 
far  away,  they  will  be  lacking  in  energy,  indefinite,  and 
superflciai.  4.  The  patient  .should  be  in  an  easy  and 
comfortable  position,  with  joints  midway  between  flexion 
and  extension,  in  a  well-ventilated  room,  at  a  tempera- 
ture of  70'  to  75°  F.  Any  sensations  of  tickling  will  so(m 
disappear  when  firm,  .stead}',  deep  kneading  is  employed. 
.5.  The  directions  of  these  procedures  usually  should  be 
from  the  insertion  to  tlie  origin  of  the  muscles,  from  the 
extremities  to  the  trunk,  in  the  direction  of  the  returning 
currents  of  blood  and  lymph,  unless  there  be  a  plug  in  a 
vein.  (i.  What  constitutes  the  dose  of  massiige  is  to  be 
determined  by  the  force  and  frequency  of  the  manipula- 
tions, and  by  the  length  of  time  during  which  the_y  are  em- 
ployed, considered  with  regard  to  their  effect  upon  the 
patient;  in  other  words,  the  reaction  must  be  studied. 
A  good  manipulator  will  do  more  in  fifteen  minutes  than 
a  pour  one  in  an  hour,  just  as  an  old  mechanic  working 
deliberalely  will  accomplish  more  than  an  inexperienced 
one  working  furiously. 

In  using  friction  upon  the  limbs,  after  the  strong  up- 
ward stroke,  tlic  hand  should  return  gently  grazing  the 
surface,  so  as  to  impart  a  soothing  sensation  ;  it  should  not 
press  upon  the  parts  so  vigorously  as  to  retard  the  currents 
pushed  along  by  (he  upward  stroke ;  and  thus  a  saving  of 
time  and  effort  will  be  gained.  The  manner  in  which  a  car- 
penter uses  his  plane  represents  this  to-and-fro  movement 
very  well.  Six  to  a  dozen  or  more  of  these  up-strokes  and 
as  many  returning  may  be  used  at  a  time,  according  to  the 
effect  desired.  On  the  hands  and  feet  tlie  friction  may 
be  done  in  a  rectilinear  manner,  parallel  to  the  long  axis 
of  the  limb,  and  on  the  arms  and  legs  it  can  be  used  not 
only  in  straight  lines  but  also  by  long  oval  strokes  ex- 
tending from  joint  to  joint,  the  strong  stroke  up,  the 
light  one  returning.  It  is  well  to  begin  these  strokes  on 
the  inner  side  of  both  arms  and  legs  so  that  the  larger 
superficial  aud  deep  vessels  ma.y  first  be  emptied,  as  this 
makes  room  for  tlieir  tributaries  to  pour  their  contents 
into  them.  From  the  base  of  the  skull  to  the  spine  of 
the  scapula  forms  a  well-bovmded  region  for  downward 
and  outward  semicircular  friction;  and  from  the  spine  of 
the  scapula  to  the  base  of  the  sacrum  forms  another  sur- 
fa<'e  over  which  one  hand  can  sweej)  in  downward  and 
outward  strokes,  alternating  with  those  of  the  hand  at 
work  upon  the  shoulder,  the  patient  for  this  purpose 
lying  on  the  opposite  side.  The  application  of  friction 
to  the  hip  should  be  done  in  an  upward  directiim  with 
alternate  strokes  from  the  insertion  to  the  origin  of  the 
glutei;  to  the  chest,  from  the  insertion  to  the  origin  of 
the  pectoral  nniscles ;  and  to  the  abdomen,  from  the  right 
iliac  fossa  in  the  direction  of  the  ascending  transverse 
and  descending  colon.  Friction  over  the  stomach  should 
be  upward  aud  inward  from  the  left  side,  and  over  the 
liver,  up  aud  in  from  the  right  side. 

For  manipulation  or  kneading  the  same  division  of 
surfaces  and  direction  of  working  shoidd  be  made  as  for 
friction ;  and  it  is  a  very  good  rule,  but  not  an  absolute 
one,  that  stroking  and  kneading  should  alternate.  Adapt- 
ing as  much  as  possible  t)f  hands  and  fingers  to  the  part 
to  be  masseed,  making  three  manipulations  and  passing 
three  times  over  a  surface,  as  from  wrist  to  elbow,  consti- 
tute a  very  good  plan;  then  half  a  dozen  strokes  should 
be  made,  and  so  on.  The  grasps  should  alternate,  one 
liand  contracting  as  the  other  relaxes,  and  the  advance 
on  new  territory  should  be  such  as  to  permit  of  the  hand 
overlajjpping  one-half  of  what  was  riKisseed  at  the  pre- 
vious grasp.  For  this  jjurpose  the  two  hands  may  en- 
circle a  limb,  one  slightl)'  in  advance  of  the  other;  or  a 
single  group  of  nniscles  may  be  masseed  at  one  time  by 
alternate  squeezes  with  each  hand. 

For  manipulation  of  the  l)ack  we  have  the  patient  lie 
on  one  side  as  for  friction,  and  then,  while  steadying  the 
head  with  one  hand  pres.sed  against  the  temporal  region, 
we  make  the  fingers  of  the  other  work  vigorously  from 
the  median  line  upward  and  outward  toward  the  inser- 


tion of  the  muscles  at  the  base  of  the  skull.  The  direc- 
tion of  the  manipulations  on  the  rest  of  the  back  should 
generally  be  downward  aud  outward  from  the  spine  in 
graceful  curves,  and  on  the  hiji  upward  and  outward, 
the  two  hands  alternating  in  the  same  direction.  On 
large  people  with  very  firm  tissues,  one  hand  should 
often  be  ret'nforced  by  placing  the  other  upon  it,  the 
masseinfj  thus  being  done  with  all  the  strength  that  can 
be  put  forth.  The  foixe  used  here  and  elsewhere  must  be 
carefully  graduated  so  as  to  allow  the  patient's  tissues  to 
glide  free!}-  over  each  other;  for  if  it  be  too  great  the 
movement  will  be  frustrated  by  the  compression  and  per- 
haps bruising  of  the  patient's  tissues ;  if  it  is  too  light  the 
manipulator's  fingers  will  slip;  audit  gliding  with  strong 
compression  be  used  the  skin  will  be  chafed.  In  order  to 
avoid  this  last  objection,  which  is  almost  a  universal 
error,  greasy  substances  are  employed,  so  that  woidd-be 
masseurs  maj-  rub  without  injuring  the  skin.  AVhen  the 
skin  is  cold  and  dry,  or  cold  and  moist,  aud  insufficiently 
nourished,  as  in  certain  fevers  and  other  morbid  condi- 
tions, there  is  no  doubt  of  the  value  of  inunction :  but  no 
special  skill  is  required  to  do  this.  Removal  of  hair  is 
also  unnecessary ;  for  massage  can  be  done  as  effectually 
on  the  head  as  on  any  other  part. 

On  the  chest  and  abdomen  the  same  general  direction 
will  be  observed  for  manipulation  as  for  friction,  but  the 
pressure  will  be  more  gentle  than  on  the  back  aLd  limbs, 
as  the  tissues  here  will  not  tolerate  being  so  strongly 
squeezed.  On  the  chest,  alternate  circular  kneading  may 
be  done  with  one  hand  on  each  side ;  or  one  side  may  be 
done  with  both  hands,  one  at  the  upper,  the  other  at  the 
lower  pait,  the  direction  of  the  circular  kneading  being 
down,  in,  out.  On  the  abdomen,  firm,  deep  kneading  is 
usually  best  in  the  direction  of  the  colon,  the  greatest 
force  being  used  with  the  heel  of  the  hand  on  the  side  of 
the  abdomen  next  the  operator,  and  on  the  other  side  the 
strongest  manipulation  being  made  with  the  fingers, 
care  being  taken  to  avoid  the  frequent  and  disagreeable 
mistake  of  pressing  at  the  same  time  on  the  anterior  parts 
of  the  pelvis. 

Percussion,  often  useful  for  relaxed  muscles,  may  be 
done  in  a  variety  of  ways.  In  the  order  of  their  impor- 
tance they  are  as  follows:  1.  With  the  ulnar  borders  of 
the  hands  aud  fingers.  2.  The  same  as  the  first,  but  with 
the  fingers  separated.  3.  With  the  tip  ends  of  the  fingers 
united.  4.  With  the  palms  of  the  hands.  5.  AVith  the 
ulnar  borders  of  the  fists.  6.  With  the  palms  of  the 
hands  held  in  a  concave  manner  so  as  to  compress  the  air 
while  striking.  The  blows  sliould  he  smart,  quick,  and 
springy,  and  usually  with  the  ulnar  borders  of  tlie  hands 
directed  transversely  to  the  muscular  fibres;  except  in  the 
case  of  the  back,  which  may  not  only  be  percussed  with 
the  hands  at  right  angles  to  it  while  the  patient  lies  face 
down,  but  also  still  more  effectually  when  the  patient 
stands  slightly  bent  forward  so  as  to  put  the  dorsal 
muscles  on  the  stretch.  The  hands  of  the  percussor  are 
then  most  easily  held  parallel  to  the  spinal  colunm.  and 
can  rapidly  strike  the  nniscles  on  each  side  of  it,  causing, 
we  have  every  reason  to  suppose,  a  vibratory  effect  as 
when  the  string  of  a  bow  is  struck.  Moreover,  in  this 
position,  the  muscles,  being  tense,  protect  the  transverse 
processes  from  the  impact  which  the  blows  comnnuiicate 
to  the  roots  of  the  nerves  as  they  emerge  from  the  inter- 
vertebral foramina,  and  the  vibratory  effect  of  this  upon 
tlie  ilistribution  of  the  nerves  is  perceived  as  a  peculiarly 
delightful  and  agreeable  thrill. 

Remedial  movements,  wrongh"  called  medical  gym- 
nastics, have  been  more  fulh'  than  clearly  described  in 
books  on  ''Movement  Cure."  According  to  the  descrip- 
tions of  them  which  I  have  read  the  patients  would  have 
to  be  made  for  the  movements  rather  than  the  movements 
adapted  to  the  patients.  Passive  movements  should  be 
given  to  parts  which  the  patient  cannot  move;  assistive 
movements  when  the  patient  can  do  but  a  part  aud  not 
the  whole  of  a  movement;  resistive  movements,  when  the 
patient  is  strong  enough  to  oppose  resistance  for  the  pur- 
pose of  cultivating  increase  of  strength.  Much  learned 
nonsense  has  of  late  been  written  about  various  move- 
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ments  aud  tliese  have  been  given  the  names  of  their  ad- 
vocates. The  truth  simply  amounts  to  this:  find  out 
what  tlie  patient  can  do  and  gradually  increase  this  in 
such  a  manner  as  to  invigorate  aud  not  fatigue.  The 
inventive geniusof  anyone  may  thus  be  called  into  play. 
Except  in  the  case  of  rela.xed  joints  passive  motion  should 
be  employed  in  the  treatment  of  joints  which  have  been 
too  long  at  rest  luitil  a  degree  of  resistance  is  exerted  !iy 
the  patieut  which  is  perceptible  to  the  manipulator;  for 
this  is  the  only  way  in  which  we  can  know  that  the  nat- 
ural attachments  ot  the  joints  are  being  acted  upon. 
Resistive  movements  are  of  two  kinds:  tho.se  which  the 
patient  can  make  against  the  efforts  of  the  operator,  and 
those  which  the  operator  overcomes  while  the  patient  re- 
sists, as  when  a  group  of  nuiscles  is  voluntaril_Y  contracted 
and  then  pulled  out  iuto  extension  against  the  |)atleut's 
re.sistancc.  The  former  have  been  called  double  concen- 
tric, the  latter  double  eccentric  by  some  eccentric  indi- 
viduals. When  muscles  are  very  weak,  and  it  seems 
desirable  to  exercise  them,  it  is  better  that  they  should 
tirst  be  contracled  to  their  utmost,  for  then  they  can  pvit 
forth  much  more  strength  in  resisting  extension  than 
the}'  could  in  passing  from  relaxation  to  contraction. 
Most  frequently,  however,  it  will  be  necessary  to  make 
resistance  against  the  contraction  of  the  patient's  mus- 
cles, aud  then  the  ojiposing  force  should  be  kept  care- 
fully and  instinctively  within  the  limits  of  the  patient's 
strength,  so  that  he  may  not  recognize  any  weakness; 
and  this,  with  all  the  other  procedui-es,  sh.ould  stop  short 
of  fatigue,  at  least  such  fatig\ie  as  is  not  soon  recov- 
ered from.  To  resist  alternate!)-  tlexiou  and  extension 
is  the  ponx  asinnnim  of  mani]iulaff)i's,  and  in  a  long  ex- 
perience of  leaching  massage  I  have  found  but  few  who 
could  learn  to  do  this  well,  and  many  who  could  not 
learn  t(.)  do  it  at  all.  !Many  a  patient  who  has  recoveretl 
from  an  old  injury  is  still  as  nmeh  incapacitated  as  ever, 
from  the  fact  that  his  latent  enei'gies  can  be  discovered 
and  cultivated  for  greater  use  only  in  this  manner. 

Midway  between  passive  aud  resistive  movements  in 
the  course  of  certain  i-eco veries  come  assistive  movements. 
They  are  but  little  understood  and  seldom  used,  the  pa- 
tient beiug  credited  with  complete  loss  of  the  power  of 
motion.  For  instance,  in  the  absence  of  completely  and 
permanently  disabling  injury  or  disease,  let  it  be  sup- 
posed that  the  deltoid  has  but  one-lialf  the  requisite 
strength  to  elevate  the  u]iper  arm.  So  far  as  any  use  is 
concerned,  this  is  practically,  the  same  as  if  no  power 
of  contraction  were  left  in  tlie  muscle.  But  if  only  the 
other  half  of  the  impaired  vigor  be  supplied  by  the  care- 
fully graduated  assistance  of  the  manipulator,  the  re- 
quired movement  will  take  place;  and  in  some  cases  if 
this  be  regularly  persisted  in.  together  with  manipula- 
tion aud  percussion  of  the  faulty  muscle,  more  vigorous 
contraction  will  be  gained,  and  by  and  b}'  the  patient 
will  exert  three-fourths  of  the  necessary  strength,  and 
later  the  whole  movement  will  be  done  without  aid;  and 
as  strength  increases,  even  resistance  may  be  opposed  to 
the  movement.  The  importauce  of  these  measures  can 
hardly  lie  overestimated  in  cultivating  the  strength  of 
weakened  muscles,  while  at  the  same  time  we  find  out 
how  much  they  can  be  used.  Still  another  kind  of 
movement  deserves  mention  here,  namely,  vigorous  pas- 
sive motion  with  a  view  of  lireaking  up  adhesions  in  and 
around  joints.  It  is  the  secret  of  success  and  of  failure 
of  ]ieople  who  call  themselves  '"bone-setters.'' 

Piivsi0L0Gic.\i,  Ei'-FECTs  OF  Massage. — The  pressure 
of  massage  exerts  a  simultaneous  inllueuce  upou  all  the 
tissues  within  its  reach — upon  skin,  fasci;v>,  muscles, 
blood-vessels,  lymphatics,  and  nerves. 

Skill. — Tough,  llexible,  and  elastic  as  the  skin  ,shoidd 
be  in  its  natural  condition,  owing  to  the  white  fibrous 
and  elastic  tissues  entering  into  its  composition,  it  is  ren- 
dered none  the  less  so  by  a  prolonged  course  of  massage. 
Whil(^  it  becomes  softer,  moresupple,  and  finer  undermas- 
sage,  it  also  at  the  same  time  becomes  more  tough,  flexible, 
and  elastic,  so  that  whereas  at  the  beginning  of  massage 
it  could  scarcely  be  pinched  and  grasped  without  pain, 
late!  on,  the  patient  will  almost  allow  himself  to  be  lifted 


up  by  the  skin  like  one  of  the  agile  domestic  animals; 
thus  showing  a  marlvcd  change  in  the  sen.sibility  of  these 
parts.  The  .soothing  effect  of  gentle  stroking  is  familiar 
to  every  one,  and  the  analgesic  or  agreeably  benumbing 
influence  which  follows  vigorous  pinching  is  also  well 
known.  These  peculiarities  can  often  be  utilized  in 
gradually  a])proachiug  jiainful  places  which  could  not 
have  been  directly  pressed  upon. 

31uscles. — After  massage  muscles  are  more  supple  and 
comfortable,  have  greater  poAver  of  endurance,  and  re- 
spond more  readily  to  the  will,  to  the  faradic  autl  to  the 
galvauic  current  than  they  did  before.  AVhen  fatigued 
they  recover  more  rapidly  luider  massage  than  they  do 
under  the  influence  of  rest  alone,  and  are  capable  of  doing 
about  twice  as  much  work  as  the_y  can  after  resting  for 
the  same  length  of  time.  Dr.  Zabludowski,  professor  of 
massage  at  the  University  of  Berlin,  found  the  efi'ecfs  of 
general  massage  on  healthy  people  to  be  an  elevation  of 
the  functions  of  life  in  general,  and  with  an  improved 
frame  of  mind  were  associated  easier  movements  of  body, 
increase  of  muscular  strength,  greater  appetite,  more 
vigorous  and  regular  action  of  the  large  intestines,  and 
more  profound  and  refreshing  sleep.  Professor  Mag- 
giora,  of  the  University  of  Tui'in,  by  an  interesting  and 
accurate  series  of  experiments,  has  demonstrated  the  re- 
storative effects  of  massage  upon  his  own  muscles  when 
fatigued  and  weakened  by  physical  or  mental  labc-,  bj' 
electricity,  by  hunger,  by  loss  of  sleep,  and  by  slight 
fever.  For  this  purpose  the  fatigue  curves  of  the  right 
and  left  middle  fingers  were  taken  in  maximum  volun- 
tarj'  llexion  every  two  seconds,  the  weight  employed 
being  one  of  3  kgm.  The  average  results  showed  that 
the  muscles  concerned  in  this  movement  could  do  al>out 
twice  as  much  work  after  a  few  minutes  of  massage 
as  they  could  without.  When,  however,  the  brachial 
arterj^  was  compressed  and  the  supply  of  blood  shut  r)lf, 
massage  had  no  effect  at  all.  Of  the  three  principal 
forms  of  massage,  friction  and  percussion  were  much 
alike  in  the  restorative  effects  produced  by  each,  while 
petrissiu/e,  or  kneading,  had  a  much  greater  influence  than 
cither  of  the  others.  When  all  three  were  used,  the 
greatest  effect  was  obtained.  As  to  the  effects  gained 
by  the  length  of  time  durin.g  which  the  massage  was 
used,  he  found  that  a  period  of  five  minutes  for  the  finger 
and  for  the  forearm,  brought  forth  a  greater  capability  of 
work  than  when  the  massage  was  employed  for  either  a 
longer  or  a  shorter  time.*  1  have  always  maintained 
that  manipulation,  kneading,  or  petrissnge  is  of  more 
value  than  all  the  other  procedures  of  massage  ]jut  to- 
gether. 

Flow  nf  Blood  (Old  Lymph. — When  the  contraction  and 
relaxation  of  muscles  no  longer  take  place,  the  circulation 
languishes  and  then  the  assistance  of  massage  may  be  in- 
valuable; for  by  upward  friction  and  deep  manipulation 
the  veius  and  lymphatics  are  mechanically  emptied,  the 
blood  and  lymph  are  juished  along  more  rapidly  by  the 
ris  It  terrio  of  the  massage,  and  these  fluids  cannot  return 
toward  the  extremities  by  reason  of  the  valvular  bilds 
on  the  internal  coats  of  their  vessels.  More  space  is  thus 
created  for  the  returning  cun-ents  coming  from  beyond 
the  region  mnsKeed,  and  the  suction  power  induced  at  the 
same  timo  adds  another  accelerating  force  to  the  more 
distal  currents.  The  effect  may  well  be  likened  to  the 
combined  influence  of  a  suction  and  a  force  pump,  and  in 
people  who  are  not  too  fat  the  superficial  veins  can  be 
seen  collapsing  and  filling  up  again  as  their  contents  are 
pushed  along  by  the  bands  of  the  masseur.  In  this  way 
the  collateral  flow  in  the  deeper  vessels,  as  well  as  the 
more  distal  stream  in  the  capillaries  and  arterioles,  is  ac- 
celerated aud  the  engorgement  relieve<l.  One  would 
naturally  suppose  that  the  blood  in  the  larger  arteries 
would  thus  be  interrupted.  But  herein  comes  an  addi- 
tional advantage  to  aid  the  circulation  ;  forthecompressioQ 
beiug  but  momentary  causes  a  dilatation  of  the  artei'ies 
from  an  increased  volume  of  blood  above  the  parts  jiressed 
upon,  and,  as  soon  as  the  pressure  is  removed,  this  ac- 

*  Archivlo  Italiauo  di  Biologia,  tome  xvl. 
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ciimiilation  riisJies  onward  with  greater  force  and  rapid- 
ity in  oousequence  of  tlie  force  of  Uie  heart's  actiou  and 
tlie  resilieiic_y  of  the  arteries  acting  upon  the  accumulated 
vohinie  of  Ijlood.  Gentle  upward  stroking,  though  sooth- 
ing, is  a  mild  irritant,  iu  a  physiological  sense,  of  the 
superticial  vessels,  causing  a  narrowing  of  their  calihre 
and  a  stronger  and  swifter  current  in  tliem  by  reason  of  its 
stinndatiug  inflt^ence  en  their  muscular  coat  and  vaso-mo- 
tor  nerves.  But  let  centripetal  stroking,  or  any  other  form 
of  massage,  be  continued  for  a  sufficient  length  of  time. 
or  become  stronger,  and  liyjieramiia  will  result,  indicating 
relaxation  of  the  vascular  walls  due  to  over-excitation  or 
exhaustion  of  the  tone  of  tlieir  muscular  coat  ulu  vaso- 
motor nerves.  Retardation  is,  however,  obviated  by  tlie 
mechanical  ellect  of  the  massage  pushing  along  the  re- 
turning current.  By  reason  of  the  fact  that  more  blood 
passes  through  regions  m(iKi<<\'d,  there  will  be  an  increase 
in  the  interchange  between  tlie  blood  and  Uie  tissues;  and 
thus  the  work  done  by  the  circulation  will  be  greater  and 
the  share  borne  by  eaeli  factor  less.    ' 

Dr.  Brunton  has  shown  by  means  of  a  glass  tube  in- 
serted into  a  blood-vessel  that  the  blood  passes  three  times 
more  ruiiidly  through  a  jiart  while  it  is  being  masneed  than 
when  it  is  not.  The  fact  that  the  peripheral  circulation 
is  thus  helped  along  in  so  apprcciabU^  a  degree  lessens  the 
work  of  the  heart  in  pumping  itai'ound,  and  makes  it  easj- 
to  understand  why  mas.sage  is  so  useful  in  nearly  all  f oi'ms 
of  cardiac  trouble.  Dr.  J.  K.  Mitchell  has  found  that  iu 
many  cases  after  massage  there  was  a  great  increase  in  tlie 
number  r.f  red  globules  and  of  the  hemoglobin  also.  Dr. 
Oliver,  of  London,  has  j^ointed  out  that  any  influence 
causing  rise  of  blood  jiressure  would  slightly  concentrate 
the  blood.  In  view  of  iMosso's  discovery  that  when  the 
blood  of  a  fatigued  animal  is  injected  into  another  at 
rest,  s_yinptoms  of  fatigue  are  induced  in  the  latter,  it  is 
not  unlikely  that  when  massage  is  applied  to  a  fatigued 
person  the  blood  of  this  individual  resumes  the  condition 
of  tLut  which  it  has  when  he  is  rested,  for  massage  cer- 
tainlj-  dispels  fatigue,  often  very  cpiickly. 

Iu  all  tlie  experiments  which  have  been  made  in  dogs 
for  the  purpose  of  determining  the  rapidity  of  flow  of  the 
lymph  stream — by  the  insertion  of  a  glass  tube  either 
into  the  thoracic  duct  or  into  the  large  lymph  ve.ssel 
which  accomiianics  the  saphenous  vein — it  was  found 
that  the  activity  of  the  flow  was  greatly  increased  by 
means  of  massage  and  jjassive  motion,  much  more  so 
than  when  galvanism  was  used;  and  it  was  also  observed 
that  in  cases  of  inflammation  the  flow  was  mucli  more 
aljundant  than  it  was  from  healthy  parts. 

Upon  the,  nervous  m/sfeni  as  a  whole,  massage  usually 
exerts  a  peculiarly  delightful  and  at  the  same  time  de- 
cidedly sedative  and  tonic  effect.  While  it  is  being  done, 
and  often  for  hours  afterward,  those  who  submit  to  it  are 
iu  a  blissful  state  of  repose;  they  feel  in  a  short  time  as 
if  they  were  enjoying  a  long  rest,  or  as  if  the}-  liad  just 
returned  from  a  refreshing  vacation;  it  makes  optimists 
of  them  to."  the  time  being.  An  aptitude  for  rest  or  for 
work  generally  follows.  Those  who  sulimit  to  this  treat- 
ment experience  a  sense  of  relief  from  tlie  apprehensions 
which  jjreviously  distressed  them.  No  unpleasant  aftei- 
eifects  ever  follow  the  judicious  employment  of  massa.ge. 
Through  tlie  medium  of  the  central  nervous  system  the 
efiects  of  e^■en  a  local  ma.ssage  are  ladiatcd  or  reflected 
throughout  the  body,  thus  acting  as  a  nervous  an<l  vaseu- 
larrevulsivc.  The  transmitted  and  reflected  influenccsof 
massage  are  as  extensive  as  the  distributions  and  connec- 
tions of  the  sensitive  nerves  that  are  accessible  to  its  im- 
pressions. P'rom  mechanical  imjiressious  like  massage 
upon  sensitive  nerves  in  their  connections  with  other 
.sensitive  nerves  we  may  expect  to  get  modifications  of 
sensation;  through  the  connections  of  sensitive  nerves 
with  motor  nerves  we  may  expect  to  see  an  influence 
exerted  upon  motion;  and.  finally,  through  the  relations 
which  the  nerves  directly  atlected  by  massage  bear  to 
secretory  and  inhibitory  nerve  fibres,  we  may  also  ex- 
pect that  this  therapeutic  procediu'e  will  cause  changes 
to  take  place  iu  the  functions  of  secretion  and  nervous 
inhibition. 


The   Different   Diseases   in  which   Massage   Mat 
BE  Employed  to  Advantage. 

yevranihenia. — If  space  permitted  I  could  I'eport  cases- 
sufficient  to  prove:  1.  That  massage  induces  sleep. 

2.  That  even  when  it  is  applied  in  the  forenoon  the 
soi-)orific  effects  may  not  disa]ipear  before  bedtime; 
though  in  general  the  later  in  the  day  it  is  used  for  pro- 
moting sleep  the  better. 

'i.  When  massage  is  administered  in  the  forenoon  the 
development,  at  some  later  period  of  the  day,  of  a  dis- 
agreeable feeling  of  drowsiness  and  languor  need  not 
necessarily  interfere  with  sound  sleep  at  night.  Aptitude 
for  rest  or  for  work  geucrali}-  follows  massage.  The 
mind  is  clearer  and  in  a  better  condition  for  prolonged 
and  effective  work,  and  the  muscles  do  not  tire  so  soon. 

4.  When  people  are  wakeful  after  massage  they  are 
not  likely  to  be  restless  or  to  feel  the  loss  of  sleep  on  the 
following  day. 

5.  Spinal  irritation  is  relieved  or  disappears  under 
massage. 

(3.  For  local  neurasthenia  there  is  no  need  of  general 
massage,  unless  the  whole  system  be  secondarily  aftected. 

7.  AVhen  aftections  have  come  to  a  standstill  under 
massage,  improvement  may  yet  go  on  after  the  manipu- 
lations have  been  discontinued. 

8.  As  a  means  of  improving  the  nutrition  of  nerves  and 
muscles,  and  of  restoring  natural  sensation  and  motion, 
massage  may  succeed  when^ither  means  have  failed. 

9.  Deep  massage  without  friction  lias  proved,  in  suit- 
able cases,  of  more  value  in  my  hands  than  all  other  forms 
of  massage  put  together. 

10.  Massage  can  be  overdone ;  in  which  event  the  ef- 
fects produced  will  be  the  opposite  of  those  which  follow 
a  moderate  use  of  this  therapeutic  procedure. 

11.  Besides  massage,  carefully  graduated  exercises  at 
regular  times  are  valuable  accessories  in  the  restoration 
of  motion. 

12.  Massage  is  not  the  only  means  of  treatment  for 
neurasthenia.  Its  selection  is  usually  decided  upon  altei 
the  failure  or  the  exhaustion  of  every  other  means. 

Writfr'a  Cramp  and  Allied  Affections. — Overuse  of 
nerves  and  muscles,  especially  in  fine  work  re(}uiring  a 
high  degree  of  delicate  co-ordination  of  voluntary  im- 
pulses and  individual  movements,  as  in  writing,  sewing, 
knitting,  watch-making,  playing  the  piano,  harp  or  violin, 
gives  rise,  especially  in  those  who  are  somewhat  neuras- 
thenic, to  disorders  similar  to  the  affection  known  as 
writer's  cramp.  So  does  also,  but  less  frequently,  ex- 
cessive use  of  muscles  in  heavier  occupations,  such  as- 
painting,  telegraphing,  tailoring,  shoemaking,  black- 
smithing,  and  milking,  occasion  like  disturbances  of  sen- 
sation and  motion.  'I'he  predominating  symptoms  may 
be  of  a  spastic,  tremulous,  or  paralytic  form,  accompanied 
by  extreme  fatigue,  pain,  fonnication,  hj'pera-sthesia  or 
anaesthesia,  and  thrills  like  electricity.  There  ma}'  be 
partial  or  total  inability  to  perform  the  accustomed 
movements;  if  they  be  attempted  for  but  a  few  minutes 
the  symptoms  named  may  arise.  The  spasm  may  affect 
either  the  flexors  or  the  extensors:  there  may  be  rigidity 
or  contraction  of  the  muscles,  local  or  general  tremor. 
No  two  cases  are  exactly  alike,  as  these  .s3in]itoms  are 
variously  combined.  Ais  a  rule,  they  develop  only  when 
an  attempt  is  made  to  resume  the  work  that  brought  them 
on,  while  for  all  other  purposes  the  hands  and  arms  are  as 
good  as  ever.  Recent  and  slight  cases  are  almost  invari- 
ably cured  by  massage  and  suitable  exercLses.  But  it  is 
quite  otherwise  with  those  of  long  standing,  unless  the 
physician  can  discover  some  causal  objective  points — 
such  as  neuritis,  a  painful  scar,  or  bad  niiting  materials 
— the  removal  of  which  would  expedite  recovery. 

C/iorea. — Encouraging  success  has  attended  the  syste- 
matic use  of  massage  and  gymnastics  in  chorea.  It  is  gen- 
erally agreed  that  the  seat  of  the  malady  is  for  the  most 
part  in  the  brain,  thotigh  the  spina!  cord  and  periplieral 
nerves  may  share  in  the  disorder,  which  is  of  such  a  na- 
ture as  to  weaken  the  force  of  the  nervous  system  with- 
out destroying  it.     Recent  investigations  seem  to  show 
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that  tlie  erratic  niovemeuts  are  diie  to  organic  cliange  in 
the  brain  ami  s[;iual  cord.  Tliat  tlieso  have  been  benefited 
or  cured  by  massage  is  strong  proof  of  its  far-reaching 
and  powerful  influence,  extending  from  periphery  to 
centre.  Rest,  mas.sage,  and  abundance  of  easily  digested 
food  have  proved  successful  in  the  early  or  acute  stage; 
and  in  the  decline  of  the  malady,  when  slight  irregular 
movements  still  linger,  massage,  exercise,  and  calisthenics 
have  done  well.  In  1847  Laisne,  of  Paris,  treated  one 
hundred  and  eight  cases  of  chorea  by  means  of  massage 
with  almost  invariably  good  results.  Drs.  Goodhartand 
Phillips,  of  Loudon,  have  treated  a  number  of  acute  cases 
of  chorea  by  massage,  suitable  nourishment,  and  rest,  anil 
the  advantages  pro\'ed  to  be  that  when  the  massage  was 
carefully  pM'fonncd.  tlaliby  and  thin  muscles  became 
plump  and  firm.  JIarki-d  improvement  was  observed  in 
every  case  in  the  rapid  subsidence  of  all  the  more  violent 
movements;  iu  improved  circulation  and  warmth  of  the 
e.xtremilics;  in  the  pulse  becoming  more  regular;  in  the 
patients  sleeping  soundly' after  the  massage;  and  in  their 
decided  increase  in  weight.  The  massage  was  given  for 
fifteen  minutes,  twice  dail}'. 

Neuralgia  and  Neuntu. — In  neuralgias  of  mild  form, 
and  in  what  seem  to  be  the  incipient  stages  of  more  se- 
vere attacks,  as  well  as  in  old  cases,  in  which  every  otlier 
remedial  measure  has  been  tried  iu  vain,  massage  often 
yields  favorable  results.  Used  between  the  paroxysms  of 
severe  neuralgic  jiains,  it  generally  lengthens  the  intervals 
between  these  attacks  and  les.sens  their  severity.  Pain 
arising  from  disturbance  in  the  central  nervous  system  is 
frequently  relieved  by  massage.  In  cases  of  jieripheral 
neuralgia  when  the  aiiected  nerves  can  be  reached,  mas- 
sage may  be  expected  to  produce  still  better  results.  In 
well-marked  degeneration  of  nerves,  and  when  pain  is 
dependent  upon  mechanical  pressure  that  cannot  be  re- 
moved, we  should  naturally  not  expect  any  result. 

The  late  Dr.  Symons  Eeeles,  of  London,  has  treated 
successfully  a  number  of  cases  of  acute  sciatic  neuritis 
occurring  in  previously  healthy  people  by  means  of  mas- 
sage, position,  and  rest.  The  massage  consisted  of  ef- 
lleurage,  kneading,  and  percussion,  and  in  the  intervals 
the  leg  was  suspended  iu  a  Salter  swing,  as  this  was  the 
only  position  that  afforded  rest.  Prof.  Ma.x  Sclndler,  of 
Berlin,  prefers  massage  to  any  other  means  in  the  treat- 
ment of  sciatica.  Of  fifteen  cases  that  were  dealt  with 
from  the  first  by  massage,  lie  found  that  the  severe  pains 
soon  abated,  becoming  less  even  after  a  severe  and  painful 
massage.  AVhen  they  recurred  they  were  less  severe, 
and  gradually  they  disappeared  altogether.  It  required 
eighteen  days  on  an  average  for  cure.  We  seldom  hear 
of  massage  being  tried  iu  acute  neuritis  in  the  United 
States. 

Affections  of  the  Centr.\l  Nervous  System. — 
When  paralysis  of  central  origin  has  come  on  suddenly, 
I  prefer  to  abstain  from  the  use  of  massage  until  the  per- 
turbation in  general  has  subsided  and  the  patient  has 
become  somewhat  accustome<l  to  his  unnatural  eouditi(m. 
But  in  the  mean  time,  while  we  are  thus  waiting  to  spare 
the  nerve  centres  any  supposed  e.xtra  commotion,  the 
peripheral  pathological  changes  are  gaining  ground. 
Tliese  are:  interference  with  the  supplj' and  return  of 
the  circulation  owing  to  the  accelerating  influences  of 
muscular  contraction  and  relti.xation  being  absent  or  di- 
minished; and,  as  a  result  of  this,  variations  of  tem- 
perature, and  passive  hypera-mia  and  ischemia;  h3'per- 
trophy  of  inter.'^titial  connective  tissue,  with  subsequent 
cicatricial  retraction,  giving  rise  to  contractures  and 
atro])hy  of  nuiscular  fibres;  formation  of  adipose  tissue 
and  fatty  degeneration  ;  in  a  word,  vaso-motoi-and  tropliic 
disturbances.  These  are  all  rational  indications  for  the 
Lse  of  massage,  either  as  a  preventive  of  such  changes 
or  as  a  palliative  of  them  when  they  have  occurred.  But 
if  the  nerve  centres  are  in]|iaired  beyond  recovery,  or  sec- 
ondar3'  pathological  changes  have  already  taken  place, 
the  prospect  of  recovery  cannot  be  enc(unaging.  My 
own  experience  witli  massage  in  a  luunber  of  cases  of 
paralysis  may  be  briefly  stated  by  saying  tliat  in  the 
absence  of  severe  paiu,  obstinate  contracture,  or  tonic 


spasm  this  agent  has  proved  useful  in  improving  the  cir- 
culation, temperature,  and  comfort  of  the  parts  affected. 
When,  in  paralysis  of  spinal  or  cerebral  origin,  recovery 
has  followed  tmder  manipulatiou,  I  have  always  hitherto 
assumed  tiiat  the  central  disturbance  had  entirely  passed 
away  and  that  the  force  of  habit  was  the  main  factor  iu 
pel  prtuuting  the  external  manifestations  of  inaction, 
lint  file  more  recent  C-xperiences  and  opinions  of  Dr. 
Zabludowski.  professor  of  massage  at  the  University  of 
Berlin,  and  of  others  well  qualified  to  judge,  teach  us 
that  it  is  possible  by  means  of  massage  and  gymnastics 
to  educate  other  parts  of  the  brain  and  spinal  cord,  by 
arousing  psychomotor  impulses  in  the  formation  of  new 
associations  and  combinations,  to  take  the  place  of  the 
injured  ones.  It  therefore  seems  no  longer  necessary  to 
regard  paralj'sis,  of  either  central  or  peripheral  origin, 
from  the  hopeless  [loiut  of  view  that  we  formerly  did. 

However  that  may  be,  when  the  causative  conditions 
have  ceased,  paralyzed  nuiscles  will  not  at  once  resume 
their  former  natural  condition.  Massage,  passive  and  re- 
.sistive  movements,  restore  them  to  a  sense  of  existence, 
enable  tliem  to  recognize  the  power  they  still  po.ssess,  and 
educate  tliis  to  a  higher  degree,  and  at  the  same  time 
such  treatuu'iit  affords  the  only  means  of  judging  of  the 
cajiabilities  of  the  patient  and  of  telling  hiiu  how  to  use 
them.  Sometimes  the  patient  will  make  better  motion 
against  resistance  than  without  it.  This  stims  to  give  a 
sense  of  support  and  consciousness  of  power.  Interlock- 
ing the  fingers  of  one  hand  with  the  other,  so  thiit  the 
well  arm  can  raise  the  paralyzed  one,  is  a  most  excellent 
device,  encourages  the  patient,  and  educates  the  unim- 
paired centres  to  supplement  the  deficiency  of  the  in- 
jured ones. 

Dri/  Symmetrical  Gangrene. — This  peculiar  malady 
was  first  ilescribed  by  Maurice  Raynaud,  a  medical  stu- 
dent in  Paris  in  1863.  Observations  since  then  have  eon- 
firmed  his  description  of  this  disease,  the  theory  of  which 
is  that  it  is  a  neurosis  characterized  by  great  exaggeration 
of  the  exeito-motor  energy  of  the  parts  of  the  spinal  cord 
that  control  vaso-motor  innervation, — the  posterior  and 
lateral  gi'ay  substance,  according  to  Oppenheim. 

If  siiace  permitted,  cases  of  my  own  and  of  other  prac- 
titioners miglit  be  narrated  (see  "International  Clinics," 
vol.  iv.,  1901)  which  would  justify  the  following  con- 
clusions: 

1.  When  massage  is  of  benefit  in  Raynaud's  disease, 
it  shows  its  effects  very  quickly. 

3.  These  effects  are  improvement  of  the  circulation 
and  an  increased  suppleness  of  the  parts,  with  a  corre- 
sponding increase  of  the  sense  of  warmth  and  cond'ort. 

8.  jNIassage  is  competent  not  only  to  maintain  and  im- 
prove the  vitalitj'  of  the  tissues,  but  it  may  even  effect 
a  complete  restoration  after  destruction  of  tissue  has 
begun. 

4.  As  the  beneficial  effects  of  massage  in  Raynaud's 
disease  are  of  a  permanent  character,  this  procedure  must 
act  not  only  ujjon  the  vasomotor  nerves  of  the  affected 
parts,  but  also  upon  theirceutral  connectionsin  the  brain 
and  S)jinal  cord. 

Sprains,  Fractures,  Displaced  Semilunar  Cartilages.^ 
When  massage  is  employed  sprains  of  all  degrees  of  se- 
verity get  well  in  one-third  of  tlie  time  ordinarily  required 
in  cases  of  this  nature.  The  sooner  after  the  injury  mas- 
sage is  begun  the  speedier  is  the  recovery.  Friction  and 
manipulatiou  should  be  used  above  and  below  the  injured 
joint,  which  sliould  be  gradually  approached  in  this  man- 
ner, and  finally  worked  upon  at  the  same  sitting.  Fract- 
ures unite  more  quickly  when  the  limb  is  masseed  from 
the  first.  The  immediate  advantages  are  reduction  of 
swelling,  pain,  and  spasm;  the  remote  are  less  weakness, 
pain,  aiid  stiffness  after  the  bones  have  united. 

Sprains  <if  the  knee  are  sometimes  accompanied  by 
derangement  of  its  internal  structures,  known  as  displace- 
ment of  the  semilunar  cartilages  of  the  knee-joint.  If 
space  permitted  I  could  recite  cases  (see  American  Jour- 
nal of  the  Medical  Sciences.  Jlarch,  1896)  which  have  oc- 
curred either  in  my  own  practice  or  in  that  of  others, 
which  would  seem  to  justify  the  following  conclusions: 
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Tliat  it  is  possilile  h_v  carefully  applied  massage,  re- 
sistivi"  movenit'uts.  home  exercises,  and  electricity  so  to 
streugtbeu  the  muscles  on  the  front  of  the  thigh,  the 
fascia',  ligaments,  and  attachments  of  the  knee-joint,  that 
they  will  sjifely  hold  a  previouslj-  dislocated  semilunar 
cartilage  without  artificial  support. 

These  conclusions  do  not  apply  to  cases  which  re- 
quire surgical  operations,  although  the  above-mentioned 
combination  of  therapeutic  procedures  might  be  safely 
tried  in  some  cases  before  cutting  into  a  knee-joint.  The 
adoption  of  massage,  however,  is  moi-e  especialh'  called 
for  after  the  operation,  its  purpose  being  to  restore  motion 
and  strength.  Douglas  Oraham. 

MASSANETA  SPRINGS.— Rockingham  County,  Vir- 
ginia. 

Post-Ukfice. — Harrisburg.     Hotel  and  cottages. 

Access. — Via  Baltimore  and  Ohio  Railroad  to  Harris- 
burg. thence  a  drive  of  four  and  one-half  miles  southeast 
to  the  springs.  Tliis  resort  is  located  in  the  Shenandoah 
Valley,  near  the  Massametten  Mountain,  at  an  elevation  of 
l,3r)()  feet  above  the  sea-level.  The  waters  of  the  springs 
have  lieen  in  use  for  upward  of  liftj'  years,  and  are  still 
extensively  resorted  to  in  the  treatment  of  a  variety  of 
affections.  They  have  been  analyzed  by  Professor  jlal- 
let,  of  the  Uuiver.sity  of  Virginia,  with  the  following  re- 
sults : 

O.NE  United  States  Gallon  Contai.ns: 

Solids.  Grains. 

Calcium  carbonate 12.10 

Majrnesiuni  carbonate .5.78 

Iron  carbonate  3.13 

Manganese  carbonate.  43 

Sodiinn  carbonate 93 

Lithium  carlxmate Trace. 

Ammonium  chloride Trace. 

Potassium  chloride 13 

Potassium  sulphate 09 

Calcium  sulphate 3.5 

Alumina 13 

Areenious  oxide  (in  salL) Trace. 

Phosphoric  acid Trace. 

Silica 94 

Organic  matter 40 

Total 24.40 

Carbonic  acid  united  to  carbonates  as  above  to  form  acid  salts. 

S.80  grains. 
Temperature  ol  water,  55.7°  F. 

Tliese  waters  are  said  to  be  valuable  in  the  treatment 
of  ch.onic  malarial  poisoning,  and  the  managers  present 
numerous  testimonials  from  physicians  and  others  attest- 
ing iheir  virtues.  It  is  reasonable  to  believe,  however, 
that  the  good  effects  observed  have  been  in  a  large  meas- 
ure due  to  the  excellent  climatic  and  sanitary  conditions 
about  the  springs.  The  water  is  an  excellent  chalybeate 
tonic,  and  also  has  diuretic  properties.  It  is  used  com- 
mercially. James  K.  Crook. 

MASSASOIT  SPRING.— Hampden  County.  Massachu- 
setts. 

Post-Office. — Springfield.     Restaurant  at  spring. 

Access. — Trolley  cars  from  Springfield  run  within  two 
miles  of  the  spring.  The  New  York,  New  Haven  and 
Hartford  Railroad  is  within  three-quarters  of  a  mile,  and 
the  Boston  and  Albany  Railroad  tracks  are  about  two 
miles  away.  The  spring  is  charmingly  located  at  a  point 
about  seven  miles  from  Springfield,  in  a  picturesque  glen 
known  as  the  "Bear  Hole."  It  bubbles  from  the  side  of 
a  bluir  about  TO  feet  in  height  and  at  an  elevation  of 
about  2.50  feet  above  the  level  of  the  sea.  The  spring 
furnishes  about  T,.500  gallons  of  water  per  hour,  having 
a  uniform  temperature  of  about  4,t°  F.  the  year  round. 
With  the  exception  of  a  restaurant  no  buildings  have 
been  erected  foi'  the  accoiumodation  of  guests,  who  con- 
sist largely  of  visitoi'S  fioin  Springfield.  Westfield.  Hol- 
yoke.  Chicopee.  and  other  points  during  the  summer 
'months.  The  water  has  been  analyzed  by  Prof.  Charles 
Mayer,  chemist,  with  the  following  result: 


One  United  States  Gallon  Contains; 
Solids.  Grains. 

Sodium  chloride 0.:56 

Linn- carl ate  1.38 

MiiL'Ui-.siiiiii  •■arbonale 48 

Lime  sulphate 35 

Silica 34 

Organic  substances 73 

Total 3.43 

Traces  ot  potash,  iron,  alumina,  phosphates,  nitrates. 

The  water  is  remarkably  free  from  micro-organisms  and 
ammonia,  and  contains  only  a  slight  trace  of  nitrates.  It 
closely  resembles  the  waters  of  the  Poland  Spring  in 
JIaine.  It  meets  all  the  reqtiirements  of  a  w'holesome 
table  water.  It  is  said  to  be  a  great  iiid  to  feeble  diges- 
tion and  to  assist  in  overcoming  obstinate  constipation. 
The  water  has  an  extensive  sale,  and  no  doubt  in  time  a 
resort  will  be  established  at  the  spring. 

James  K.  Crook. 

MASSENA  OR  ST.  REGIS  SPRINGS.— St.  Lawrence 

County.  New  York. 

Post-Office. — Massena  Springs.     Hotel. 

Access.  —  Via  Rochester  division  of  the  Rome,  Water- 
town  and  Ogdensburg  Railroad,  or  via  Massena  Springs 
branch  of  Granil  Trunk  Railroad  to  Massena  Springs 
Station. 

This  is  one  of  the  old-time  resorts  of  the  Empire  State. 
The  springs  are  delightfully  situated  on  the  banks  of  the 
Raquette  River,  a  broad  and  rapid  stream  flowing  into 
the  St.  Lawrence.  The  following  analysis  was  made  as 
long  ago  as  18.50  by  Prof.  W.  J.  Craw: 

.  One  United  States  Gallon  Contains.- 

Solids.  Grains. 

Calcium  bicarbonate 4.85 

Iron  bicarbonate 49 

Sodiuin  liv|n>>iulphide 4.21 

Sodtiiiii  Mili'Iiate .50 

Calciuui  sulphate 60.00 

Sodium  phi isphaie 1.32 

Sodium  c'lilnride 76.79 

PtiiiL^siuin  ildoride 51 

Magnesium  chloride 29.93 

Magnesium  bromide 67 

Sodium  sulphide 1.40 

Organic  matter   I  ii  iq 

Silicate  ol  soda    f '^• 

Total 191.88 

Sulphureted  hydrogen  gas,  5.30  cubic  inches. 

This  analysis  indicates  that  the  water  belongs  to  what 
may  be  termed  the  muriated-calcic-alkaline  sulphureted 
variety,  but  for  ordinary  purposes  the  term  saline-sul- 
phureted  is  sufficient.  The  water  resembles  that  of  Eil.sen, 
in  the  principality  of  Schaumburg-Lippe,  but  is  much 
richer  in  diloride  of  sodium.  It  has  been  found  decidedly 
useful  in  dartrous  forms  of  skin  disease,  in  renal  and 
vesical  calculus,  in  catarrh  of  the  bladder,  and  in  other 
affections.     Bathing  facilities  are  ample. 

James  K.  Crook. 

MASTERWORT.    See  Umbelliferce. 

MASTIC. — Mastiche.  "A  concrete  resinous  exuda- 
tion from  Pinlacia  Lentisrtia  L.  (fam.  Anararfliare<i)"  (U. 
S.  P.).  This  is  a  graceful  little  tree  with  slender,  brown- 
ish-gray branches,  and  evergreen  pinnate  leaves.  Its 
flowers  are  very  small,  diwcious,  in  erect  axillary  spikes; 
its  fruit  consists  of  little,  dry,  red  drupes,  about  as  large 
as  cubebs.  Large  resin  cunalsexist  just  beneath  the  sur- 
face of  the  thin  bark,  from  -sNliich  a  certain  amount  of 
turpentine  exudes  spontaneously.  It  is  widely  distrib- 
uted through  the  Mediterranean  region. 

Mastic  is  a  drug  of  venerable  anti(|uity,  being  men- 
tioned by  the  early  Greek  and  Latin  w-riters  upon  medi- 
cine and  natural  history  two  thousand  years  or  so  ago. 
It  has  been  kept  in  use  ever  since,  and  several  hundred 
years  ago  it  entered  into  the  formation  of  numerous  medi- 
cines and  plasters,  and  was  highly  prized.  It  is  now 
fast  becoming  obsolete,  so  far  as  medicine  is  concerned. 


699 


]tia»ticatlon. 
mastoid  Operations, 


REFERENCE  HAXDBOOK   OF  THE   MEDICAL   SCIENCES. 


It  is  collected  in  the  uortlieru  pari  of  Scio,  whose  po- 
litical fate  for  centuries  depeiiiled  u]ion  its  iniporlauce, 
from  cultivated  (male)  ti'ees  jilanled  I'oi'  tlie  jiurpose.  b)' 
making  light  incisions  in  the  liarU.  through  which  it  liows 
in  little  rounded  tears,  and  on  which  it  shiwly  hardens  in 
the  same  sliape.  Two  or  three  weeks  after  the  tapping, 
the  collectors  revisit  the  trees  and  collect  the  little  tears 
from  tlie  bark,  and  from  the  ground,  to  w  hich  some  of 
tlicm  have  fallen.  This  product  is  afterward  .sorted,  ac- 
cording to  whiiencss.  cleanness,  and  sliape,  inlo  several 
grades,  and  so  sold.  The  best  of  that  which  reaches  us 
is  in  lemon-yellow  tears,  of  the  size  of  a  large  pea  and 
smaller.  The  surface  is  smooth  and  free  from  dust,  by 
which  it  is  distinguished  from  the  dusty  tears  of  sanda- 
rac,  and  the  fracture  is  clear  and  glassy.  Odor  and  taste 
pleasantly  terebinthinous;  texture  hrittle,  but  softening 
in  the  mouth.  Mastic  contains  one  to  two  ])er  cent,  of 
esseiiliitl  oil,  about  ninety  per  cent,  of  riKin.  .soluble  in  al- 
cohol, and  ten  of  another  ri-xin  soluble  in  ether,  but  not 
in  alcohol.  iMastic  is  superior  when  fre.sb.  and  this  is 
determined  by  its  degree  of  [ilasticity  when  chewed  and 
by  its  higher  solubility  (up  to  ninety  per  cent.)  in  benzol. 

The  medicinal  action  of  mastic  is  exactly  that  of  other 
turpentines,  although,  perhaps,  on  a  sightly  milder  scale 
than  the  most  active  of  them;  that  is.  it  is  a  local  and 
renal  stimulant.  It  has  been,  and  still  is,  in  the  East, 
employed  as  a  sort  of  dentifrice,  and  as  a  temporary  till- 
ing for  carious  and  aching  leeth.  Out  of  respect  to  old 
tradition  it  is  still  used  in  the  Pihilw  Altnn  ct  Masticlirsof 
the  Pharmacopa'ia.  which  are  oue-.sixth  mastic.  It  is 
claimed  that  the  addition  of  the  mastic  increases  the  cer- 
tainty and  promptness  of  action  of  the  aloes,  as  of  other 
cathartics. 

Oil  of  mastic,  of  a  clear  yellow  color,  iiaving  a  specific 
gravity  of  0.858  and  the  characteristic  odor  of  mastic,  is 
an  article  of  commerce. 

Ai.UEU  Phoduct. — Pistache  or  Pisincia  Nuts  are  the 
seeds  of  Pisincia  vera  L.,  obtained  ehielly  from  trees  cul- 
tivated in  tlie  Mediterranean  region.  This  product  has 
no  medicinal  properties,  but  is  extensively  used  as  an 
article  of  food  or  flavoring  b}'  confectioners,  in  honhons 
and  ices.  An  emulsion  may  be  made  by  jiounding  the 
seeds  with  sugar  and  water,  after  the  manner  employed 
with  almonds.  This  can  be  used  as  a  pleasant  vehicle 
f(n'  more  active  substances.  Henry  II.  Svshj/. 

MASTICATION.— In  order  that  the  digestive  .iuices 
may  act  rapidly  and  efficiently  upon  the  solid  food,  it  is 
necessary  that  a  large  surfac^e  should  be  exposed  to  tlieir 
action  ;  otherwise  the  time  of  digestion  is  lengthened  and 
the  large  lumps  of  solid  matter  disturb  digestion  both  by 
undergoing  decompositiini  and  by  acting  as  mechanical 
irritants  to  the  mucous  surface  which  lines  the  alimentary 
canal.  The  necessarj'  comminution  is  brought  about  in 
the  process  of  mastication  by  the  action  of  the  jaws 
armed  with  tlieir  various  types  of  teeth,  and  assisted  by 
the  muscular  action  of  the  buccinators  and  tongue. 

In  addition  to  being  thoroughly  subdivided  by  masti- 
cation, the  food  is  intimately  ailmixed  with  the  saliva 
which  is  poured  out  upon  it  during  the  process,  and  so 
is  converted  into  soft  semi-fluid  mass  wliich  can  easily  be 
swallowed.  It  has  also  been  recently  shown  by  Pawlow, 
that  efficient  mastication,  in  some  reflex  fashion,  greatly 
promotes  the  secretion  of  gastric  juice  and  so  favors  pep- 
tic dig(!stion.  For  the  ipuinlity  of  gastric  juice  secreted 
is  not  nearl)'  so  great  when  food  is  introduced  into  the 
stomach  through  a  gastric  listtila  as  wdien  in  the  same 
animal  it  is  ( hewed  and  swallowed  in  the  natural  fash- 
ion. Further,  in  an  animal  with  both  an  a'Sophageal 
and  a  gastric  fistula,  in  which  the  food  drops  out  at  tlie 
u'sophagus,  after  being  masticated  and  swallowed,  so 
that  iioni'  reaches  the  stomacli,  it  is  found  that  mastica- 
tion produces  a  copious  flow  of  gastric  juice. 

For  these  reasons  it  is  obvious  that  efliciciit  mastication 
is  a  great  adjunct  to  the  process  of  digestion,  and,  al- 
though for  a  time  the  digestive  juices  may  be  able  to 
digest  the  solid  food,  even  when  mastication  is  defective 
and  the  food  is  swallowed  in  lumps,  yet  such  a  defect  in 


the  preparation  of  the  food  handicaps  the  forces  of  diges- 
tion and  ])aves  the  waj'  for  conimeuciug  a  vicious  condi- 
tion of  affairs  which  may  go  from  bad  to  worse  unless 
the  mastication  of  the  food  be  improved. 

The  mouth  and  not  the  stomach  is,  therefore,  the  fii'st 
ground  which  ought  to  be  examined  in  cases  of  indiges- 
tion, and  after  that  has  been,  from  the  mechanical  point 
of  view,  set  in  as  good  order  as  under  the  existing  cir- 
cvniistances  is  ])ossible,  then  the  liabits  of  mastication 
ought  to  lie  investigated,  and  the  vicious  practice  of  eat- 
ing in  a  hurry  and  bolting  the  food  in  a  semi-masticated 
condition  should  be  eradicated. 

It  is  interesting  to  observe,  as  was  lirst  pointed  out  by 
Cuvier,  that  a  constant  relationship  exists  in  different 
classes  of  animals  between  the  nature  of  the  food,  the 
form  of  the  teet  h,  and  the  articulation  of  the  jaw.  Thus, 
in  typical carnivora  the  teeth  ate  adapted  for  seizing  and 
lacerating  the  food,  there  are  no  true  grinding  teeth,  and 
accordingl}'  there  are  no  grinding  movements  of  the 
lower  jaw,  which  articulates  by  a  simple  hinge  joint. 
In  lierbivora.  on  tlie  other  band,  the  nature  of  the  food  is 
sucli  that  extensive  pounding  and  grinding  are  required, 
and  hence  the  lower  jaw  is  so  articulated  as  to  allow  of 
extensive  sliding  movements  from  side  to  side.  In  this 
connection,  it  may  be  stjited  that  the  articulaticm  of  the 
lower  jaw  in  man,  not  less  than  his  dental  series  and  in- 
termediate length  of  alimentary  I'anal,  demonstrates  that 
he  has  developed  as  a  mixed  feeder  capable  of  masticat- 
ing both  vegetable  and  animal  food,  and  that  a  mixture 
of  such  foods  is  his  natural  provender. 

Tile  act  of  mastication  is  usually  described  as  a  volun- 
tary one,  but  while  this  is  true  in  the  sense  that  our  eat- 
ing is  under  the  control  of  our  will,  and  that  we  can  ini- 
tiate and  arrest  the  process  by  acts  of  volition,  still  it  is 
Avell  to  point  out  that,  like  all  cimiplex  co-ordinated 
muscular  acts,  the  jirocess  is  largely  a  reflex  one  guided 
from  lower  centres,  chiefly  by  an  adjusted  co-ojieralion 
of  afferent  and  efferent  nerves.  Complicated  co-ordi- 
nated actiims  of  .such  a  type  are  learned  and  laid  down 
in  the  central  nervous  sj'stem  in  early  infancv'.  and  at  a 
conscious  age  all  their  details  are  practically  out  of  the 
control  of  the  will,  so  that  we  walk,  talk,  and  eat  with- 
out consci(Uisly  exerting  the  will  over  the  details  of  these 
])rocesses.  This  has  a  very  practical  bearing  in  regaid  to 
mastication,  as  it  gives  an  explanation  of  the  diliicully 
attending  a  reform  of  the  acquired  habit  of  hasty  masti- 
cation. It  is  a  simple  thing  to  tell  a  patient  wdio  com- 
plains of  indigestion  not  to  bolt  bis  food,  but  to  eat  it 
slowly,  carefully  luasticating  each  mouthful,  and,  if  nec- 
essary, counting  so  many  before  swallowing,  lint  the 
process  lias  become  almost  a  reflex,  and  the  jiatient  finds 
the  advice,  even  with  all  aititicial  aids,  most  dillicult  to 
carry  otit ;  he  has  to  keep  his  thoughts  chained  ujion  the 
problem  all  the  time  he  is  Ciiting,  which  to  many  persons 
is  an  impossible  task,  and  so  at  intervals  be  uncon.scions- 
ly  lapses  into  bolting  his  food.  Again,  when  some  relief 
has  been  obtained  and  urgency  has  hence  been  removed, 
he  no  longer  can  keeji  his  mind  at  work  regulating  liis 
eating,  and  once  more  the  old  habit  or  old  retiex  becomes 
established.  The  luobleni,  in  fact,  is  nearly  as  dillicult 
as  that  of  breathing  at  an  artificial  rate,  or  altering  the 
depth  of  the  respiratory  movements. 

The  afferent  nerve  chiefly  involved  iu  mastication  is 
the  fifth,  while  the  efferent  or  motor  impulses  travel  by 
the  motor  root  of  the  fifth  to  the  elevators  of  the  jaw  and 
the  mylohyoid,  b.v  the  facial  to  the  digastric  and  the 
muscles  of  the  lips  and  cheek,  and  by  the  hypoglossal  to 
the  niuseles  of  the  tongue. 

In  considering  the  nicehanism  of  the  process  of  masti- 
cation, it  must  be  remembered  that  the  action  of  the 
check  muscles  and  tongue  in  replacing  the  food  between 
the  teeth  after  each  niovemeut  of  the  lower  jaw  is  quite 
as  essential  as  the  jaw  movements  themselves,  since 
otherwise  the  jaw  movements  would  be  entirely  useless. 
This  is  demonstrated  by  the  fact  that  iu  bilateral  paraly- 
sis of  the  tongue,  of  either  sensory  or  motor  type,  masti- 
cation becomes  almost  imjjossible,  and  also  in  paralysis  of 
the  buccinator  muscle,  accompanying  facial  paralysis,  the 
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food  accumulates  in  a  pouch  on  the  side  of  the  flaccid 
buccinator,  from  which  it  must  he  removed  from  time 
to  time  bv  the  pressure  of  the  hand  ai)plied  to  the 
chrek. 

The  mechanism  of  action  of  the  tongue  and  clieeli 
muscles  in  mastication  is  carried  out  in  the  following 
miainer:  By  each  chewing  action  of  the  lower  jaw, 
\\hetlier  it  be  an  upward  movement  closing  the  jaws  or 
a  grinding  lateral  movement,  the  food  is  subjected  to 
jiressure  by  the  teeth  from  above  downward  and  to  mus- 
cular pressiue  protluced  on  the  inner  margin  by  the 
tongue  and  on  the  outer  margin  by  the  buccinators. 
The  jaw  pressure  is  the  more  powerful  of  the  two,  and 
lieuce  the  portions  of  food  hing  immediatel3'  between 
the  teeth,  atter  being  bruised,  crushed,  or  divided,  are 
thrust  on  each  side  into  the  regions  of  less  pressure,  that 
is  to  say,  either  between  the  tongue  and  palate  or  into 
the  pouches  of  the  cheeks.  Then  the  lower  jaw  is 
<lropped,  and  by  the  contraction  of  the  buccinators  ou 
the  one  hand,  and  the  pressure  of  the  tongue  toward  the 
h;".rd  palate  on  the  fjther,  the  food  is  restored  again  to  its 
position  between  the  teeth,  in  readiness  for  the  ne.\t 
action  of  the  teeth  upon  it. 

The  tongue  is  moved  forward  by  the  geuioglossus  and 
its  transverse  intrinsic  fibres,  and  retracted  by  the  hj'O-, 
palato-,  and  styloglossi.  Lateral  movement  is  aided  by 
contraction  of  the  intrinsic  longitudinal  fibres. 

The  movements  of  the  lower  jaw  may  conveniently  be 
described  as  consisting  of  two  types,  although  an\'  given 
movement  of  mastication  usually  is  a  complex  of  the  two 
types,  co-ordinated  or  combined  with  each  other  in  vary- 
ing proportion.  Movement  at  the  condyles  may  either 
be  etiected  as  at  a  simple  hinge  joint,  giving  as  a  result 
merely  an  up-and-down  movement  of  the  lower  jaw 
such  as  occurs  in  speaking;  or  the  condyles  maybe 
moved  backward  or  forward  on  the  interarticular  carti- 
lages, so  causing  a  gliding  movement  of  thi-  lower  jaw. 
^Moreover,  in  the  second  t3'pe  of  movement,  the  extent 
of  movement  may  be  different  at  each  condyle  or  even 
performed  in  an  opposite  direction,  namely,  forward  at 
one  condyle  and  backward  at  the  other,  so  giving  rise 
not  to  simple  backward  or  forward  gliding  movements 
but  to  combinations  of  these  with  lateral  gliding  move- 
ments. It  is  this  kind  of  movement  by  which  the  grind- 
iug  action  of  the  molar  teelli  is  brought  about,  and  it  is 
hence  seen  typically  in  ruminants;  while  the  simple  up- 
and-down  action  is  seen  in  the  "  biting  ofi  "  action  of  the 
incisors,  and  piercing  action  of  the  canines;  this  is  hence 
the  typical  action  of  the  carnivorous  jaw. 

Tlie  share  taken  by  the  various  muscles  in  bringing 
about  these  movements  maj'  be  apportioueil  iu  the  follow- 
ing manner;  but  it  mustalwa3'S  be  remembered  that  any 
movement  is  in  most  cases  a  resultant  of  the  action  of 
uearlj-  all  these  muscles  called  forth  in  vaiying  degree, 
in  some  cases  in  the  direction  of  increased  tonicity  or 
contraction,  and  in  other  cases  of  diminished  tonicity  or 
relaxation:  Tlie  lower  jaw  is  raised  b_y  the  action  of  the 
temporal,  mas.seter,  and  internal  pterygoid  muscles;  it  is 
lowered,  chietly  passively,  by  the  action  of  gravity,  but 
this  is  iirobably  uormall.y  aided  by  the  contraction  of  the 
anterior  belly  of  the  digastric,  and  iu  forced  depression 
also  by  the  m\'lo-  and  geniohyoid  muscles.  Forward 
movements  are  effected  most  powerfully  by  both  ptery- 
goids acting  iu  concert,  while  if  these  muscles  act  on  one 
side  only,  tiiat  side  is  drawn  forward  round  the  opposite 
condyle  as  an  axis,  thus  causing  lateral  movement  toward 
the  opposite  side.  The  external  pterygoid  possesses  only 
this  lateral  action,  and  acting  alone  can,  from  the  direc- 
tion of  its  fibres,  neither  raise  nor  lower  the  jaw ;  but.  as 
.stated  above,  a  certain  component  of  the  force  of  the 
internal  pterygoid  acts  as  an  elevator  of  the  jaAv. 

The  posterior  position  of  the  jaws,  in  which  the  lower 
incisors  lie  behind  the  upper,  and  the  condj'le  of  the  jaw 
rests  in  the  glenoid  cavity,  is  the  natural  one  of  stable 
equilibrium  toward  which  it  returns  on  account  of  the 
•elasticity  of  its  attachments  when  the  ])tery  golds  cease  to 
pull  upon  it;  but  the  posterior  fibres  of  the  temporal  aud 
masseter  muscles  tend  to  draw  it  backward.     The  anterior 


fibres  of  the  masseters,  in  addition  to  their  main  action  of 
elevating  the  jaw,  have  also  a  small  forward  component. 

Benjamin  Moore. 

MASTOID  OPERATIONS.— I.NDKATioNS FOR Ope.nino 
TfiK  il.\sT(iii)  Ckm.s. — 'JMierc  is  no  single  symptom,  local 
or  general,  which,  considered  by  itself,  will  lead  the  sur- 
geon to  say  positively  that  the  mastoid  cells  ought  to  be 
subjected  to  a  direct  investigation.  The  decision  to  take 
this  step  will  have  to  be  reached  by  a  careful  con.sider- 
ation  not  only  of  the  history  of  the  case  and  of  the  actual 
conditions  revealed  by  the  ordinary  examination  of  the 
ear  and  its  surroundings,  but  also  of  the  kinds  of  micro- 
organisms found  by  the  bacteriologist  in  the  discharge 
that  escapes  from  the  middle  ear.  If  the  services  of  the 
latter  were  more  often  called  into  reqiusition  by  the  sur- 
geon, to  aid  him  in  determining  whether  or  not  he  should 
open  into  the  mastoid  process,  it  is  highly  probable  that 
operative  interference  would  be  resorted  to  earlier  and 
with  greater  confidence,  as  well  as  in  a  much  larger 
ninnber  of  in.stances.  than  is  now  the  case.  In  corrobora- 
tion of  this  statement  I  have  only  to  say  that  the  knowl- 
edge that  the  specially  virulent  streptococcus,  and  not 
the  staphylococcus  or  the  pneumococcus,  is  the  infective 
agent,  in  any  given  case  of  suspected  mastoid  involve- 
ment, will  remove  from  the  minds  of  most  surgeons  any 
remaining  doubts  iu  regard  to  the  wisdom  of  re-sorting  to 
an  operation.  The  most  constant  and  the  most  indica- 
tive symptom  of  the  purulent  involvement  of  the  mastoid 
process  is  a  tery  propixc  and  cream;/  discharge  of  pus  from 
the  middle  ear  associated  with  a  prolapse  of  tlie  posterior 
and  superior  cutaneous  icall  of  the  external  nuditory  canal 
near  the  drum  membrane.  But  there  may  be  serious  in- 
volvement of  the  mastoid  cells  even  when  these  associated 
symptoms  are  entirely  absent.  Thus,  for  example,  1  have 
seen  at  least  two  cases  in  each  of  which  the  discharge  had 
stopped  for  a  period  of  between  t^o  and  three  weeks, 
the  perforation  had  healed,  and  the  drum  membrane  pre- 
sented a  practically  normal  appearance;  and  yet  iu  each 
of  these  cases  the  mastoid  portion  of  the  temporal  bone 
was  found  to  be  extensively  diseased  In  one  of  the  pa- 
tients there  was  neither  pain  iu  the  region  of  the  ear  nor 
tenderness  on  pressure  over  the  mastoid  process.  Never- 
theless, pus  had  accumulated  beneath  the  mastoid  peri- 
osteum, the  pulse  was  increased  in  frequeucj-.  and  there 
were  occasional  elevations  of  temperattire.  In  the  second 
case  referred  to  above,  marked  mastoid  tenderness  was 
present.  An  operation  was  performed  in  both  instances 
and  it  was  foimd  that  in  each  case  the  mastoid  cells  were 
filled  with  pus,  and  that,  in  addition,  large  extradural  ab- 
scesses were  preseut — the  abscess,  in  one  case,  extending 
beyond  the  occipito-mastoid  suture. 

A  very  frequent  and  veiy  prominent  symptom  is 
tenderness  on  pressiiiv  over  a  whole  or  a  part  of  the  mas- 
toid process.  The  tip  is  the  most  frequent  site  of  this 
tenderness  and  the  area  over  the  antrum  comes  next. 
When  the  tenderness  is  most  marked  back  of  the  mastoid 
tip  it  is  very  likel}'  that  we  are  i.lealing  with  a  case  of 
perisinous  abscess.  Another  point  where  mastoid  ten- 
derness is  to  be  detected  is  upon  the  posteriorsurfaceof  the 
wall  of  the  external  auditory  canal.  If  the  ease  is  a  re- 
cent one  this  tenderness  on  pressure  may  not  be  very  sig- 
nificant ;  but  if  it  persists,  especially  after  the  use  of  the 
ice  coil  for  thirty-six  hours,  then  it  is  time  for  the  sur- 
geon to  invade  the  mastoid  cells.  The  ditticidty  is.  that 
this  .sympt<im  is  frequently  absent  even  in  a  case  of  well- 
marked  mastoiditis.  A  difl'erentiation  will  have  to  l)e 
made  between  tenderness  on  presstire  due  to  mastoiflitis 
and  tenderness  due  to  a  furunculosisof  the  external  audi- 
tory canal.  The  historj-  cf  the  case  will  be  of  sei-vice  iu 
reaching  a  conclusion.  If  mastoiditis  is  present,  there 
will  generally  be  a  history  of  pain  followed  hy  a  dis- 
charge; the  active  pain  then  ceasing.  Then  besides,  as 
the  canal  is  generally  found  to  he  sufficieutl.y  open  for 
the  observer  to  obtain  a  view  of  the  drum  membrane,  he 
.will  be  able  to  see  the  pus  oozing  through  a  perforation. 
On  the  other  hand,  in  a  case  of  furunculosis  of  the  exter- 
nal auditory  canal  the  pain  does  not  diminish  but  rather 
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increases,  the  canal  is  stenosed,  there  is  little  or  no  dis- 
charge, and,  with  the  aid  of  a  probe,  a  localized  area  of 
tenderness  may  be  detected  at  some  point  on  the  wall  of 
the  external  auditory  canal. 

In  using  pressure  as  a  means  of  de- 
tecting mastoid  tenderness  it  is  impor- 
tant that  this  pressure  should  be  tirm 
jiud  steady.     It  is  also  advisable  to  test 


Fig.  ;eis.— Mallei. 

both  mastoids — the  presumably  healthy 
one  as  well  as  the  suspected  one. — as 
in  some  individuals  liypera'sthesia  is 
marked,  and  one  may  tind  as  much  tenderness  on  jiress- 
ure  over  the  healthy  mastoid  as  over  that  which  ap- 
pears tn  be  involved. 

Pain  irhicli  is  locatedin  the  mastoid  process  or  its  ncinity, 
and  irliich  persists  despite  free  drainage,  is  another  diagnos- 
tic symptom  of  mastoiditis.  Still  anotlier  is  to  be  found 
in  hypermniia  and  a'dema  of  the  s/cin  covering  the  mastoid 
process.  When  this  is  found  in  a  case  in  which  furuncular 
inflammation  of  the  external  auditory  canal  is  not  present, 
it  is  time,  in  the  vast  majoiity  of  instances,  to  operate. 
The  only  exception  is  in  those  cases  in  which  this  symp- 
tom manifests  itself  very  early  in  the  disease  (the  second 
or  the  third  day).  As  a  rule,  liowever,  hyperemia  and 
cedema  develop  at  a  relatively  late  stage  of  the  disease, 
and  when  they  are  present  the  signification  generally  is 
that  the  case  "has  progressed  very  rapidly,  or  that  the 
mastoid  corte.x  is  quite  thin,  or  tliat  the  operation  has 
been  delayed  beyond  the  period  of  safety.  Extension  of 
the  inflammation  into  the  soft  parts  of  the  neck  generally 
means  that  a  perforation  throiigli  the  inner  table  has  taken 


place.  It  may  also  signify  a  similar  perforation  through 
an  luiusuallv  thin  bony  wall  of  one  of  the  large  cells  at 
the  tip  of  the  mastoid  process. 

If  the  terapjeratnre  remains  high  or  is  of  a  septic  type, 
the  operation  ought  not  to  be  delayed. 

Finall.y,  it  must  be  remembered  that  there  are  cases  of 
well-marked  mastoiditis  in  which  all  of  the  symptoms 
mentioned  above  may  be  alisent. 

A  good  rule  to  follow,  in  all  cases  of  mastoiditis,  is — 
"  when  in  doubt  operate  " :  never  wait  for  redness  and 
swelling  over  the  mastoid.     While  the  operation  is  one 
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that  requires  skill  and  is  not  to  be  lightly  undertaken, 
yet  it  is  also  one  that  if  properly  performed  is  practically 
devoid  of  danger.  On  tiie  other  band,  the  disease  itself 
is  characterized  by  a  decided  tendency  to  spread  beyond 
the  limits  t)f  the  mastoid  jnocess.  It  may  force  its  way 
through  the  inner  table  of  the  skull,  and  the  pyogenic 
organisms  may  reach  the  sigmoid  sinus,  dura  mater,  pia 
mater,  cerebrum,  or  cerebellum,  there  to  set  up  a  septic 
sinus  thrombo-sis,  a  pachymeningitis,  an  ex- 
tradural abscess,  a  leptomeningitis,  a  cere- 
bral or  a  cerebellar  abscess.  A  disease  which 
carries  such  deadly  possibilities  within  itself 
is  a  disease  not  to  be  trifled  with. 

PrEI>.\K.\TION'  of  the  P.VTIEXT. — If  the 
exigencies  of  the  situation  are  such  that  from 
twelve  to  eighteen  hours  may  be  allowed  to  elapse  before 
the  operation,  the  patient  should  be  preijaretl  as  for  any 
other  major  operation.  The  bowels  sliould  be  thor- 
oughly evacuated,  the  healthfulness  of  heart,  lungs, 
and  kidneys  ascertained,  and  the  patient  should  be 
without  any  food  in  the  stomach  for  a  period  of,  at  least, 
six  hours  before  the  administration  of  the  antesthetic. 

The  hair,  for  a  considerable  extent  in  the  vicinity  of 
the  mastoid  process,  should  be  shaved  and  the  tmderly- 
ing  skin  surface,  as  also  the  auricle,  rendered  aseptic  by 
cleansing  with  tincture  of  green  soap  and  warm  water, 
alcohol,  and  a  1  to  1,000  bichloride-of-mercury  solution, 
and  then  covered  with  a  moist  bichloiide  of  mercury  {1  to 
3,000)  dressing. 

The  external  auditory  canal,  which  is,  as  a  rule,  serving 
as  a  drain  for  the  pus  flowing  from  the  tympanic  cavity, 

sliould    be    irri- 
gated witli  a  bi- 
chloride-of-  mer- 
cury solution  (1 
to  "3,000)    suffl- 
c  i  e  II 1 1  y  often, 
during    the    in- 
terval   between 
the    application 
of  the   moist 
dressing  and    the    time 
of  operation,  to  keep  it 
fairly  free  of  pus.     After 
each    irrigation   a   wick 
of  sterile   gauze  .should 
be  inserted  into  the  canal 
and    a     fresh     external 
dressing  applied. 

In  many  cases  the 
necessity  for  immediate 
operation  will  not  per- 
mit the  making  of  tlie 
preparations  just  de- 
scribed. In  all  cases, 
however,  the  patient, 
the  surgeon,  and  his 
various  assistants,  as 
well  as  everything  .that 
may  directly  or  indirect- 
ly come  in  contact  with 
the  wound,  should  be 
rendered  as  thoroughly 
aseptic  as  possible. 

The  patient  should  be 
placed  upon  tlie  o|H'rat- 
ing  table  with  a  hard 
cylindrical  pillow  under 
his  head.  (This  pillow, 
however,  should  bi-  of 
the  Siime  thickness  as 
the  other  cusliions  which 
cover  the  table,  as  it  is 
not  desirable  that  the 
head  should  be  elevated  above  the  level  of  the  sliould- 
er.s. )  A  piece  of  india-niblier  sheeting,  large  enough 
to  extend  well  over  the  shoukU'i's  and  chest  of  the  pa- 
tient and  below  the  cushions  of   the   table,  should   be 


FIG.  3330.— Curettes. 
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securely  fastened  about  his  neck.  This  sheetiug  should 
be  covered  with  towels  which  have  either  been  wrung 
out  in  a  biclUoride-of-mercury  sohition  or  have  been 
subjected  to  dry  sterilization.  Tiie  uushaved  portion 
of  the  head  should  be  carefull_v  wrapped  in  a  moist 
bichloride-of-mercury  towel. 

It  matters  not  how  simple  the  case  of  mastoiditis  about 
to  be  operated  upon  may  ajipear,  the  surgeon  siiould  at 


Fig.  a321. -Retractor. 

all  times  be  prepared,  if  such  a  step  should  be  found  nec- 
essary, to  open  the  .sinus  and  excise  the  jugular  vein  for 
a  sinus  thrombosis,  or  to  trephine  the  skull  and  explore 
the  brain  for  a  cerebral  or  a  cerebellar  abscess.  He 
sboidd  have  for  the  operation  a  scalpel,  a  rawhide  or  lead 
mallet  (Fig.  3318).  chisels  and  gouges  (Fig.  3319),  scis- 
sors curved  and  tlat,  a  periosteal  elevator  (Fig.  3326), 
curettes  (Fig.  3320),  retractors  (Fig.  3331),  rongeur  for- 
ceps (Figs.  3323,  3323,  3324,  and  3335),  artery  forceps, 
dressing  forceps,  silver  probes,  aneurism  needle,  a  tre- 
phine, an  infusion  apparatus,  an  irrigation  bottle, 
needles,  catgut  for  ligatures,  silkworm  gut  for  sutures, 
iodoform  gauze  in  bulk  and  also  in  strips  one-half  inch 
and  one  inch  wide  (Nu  gauze,  with  selvedge  edge,  as 
prepared  by  Johnson  &  Johnson,  lias  the  advantage  of 
not  unravelling),  dry  sterile  gauze  handkerchiefs  aud 
sterile  cotton  for  dressings,  bandages  two  inches  wide, 
also  dry  sterile  gauze  sponges. 

The  Si.mpi.b  M.^stoid  Opeh,\tion. 

Each  surgeon  will  have  his  own  preferences  as  to 
minor  operative  details.  I  prefer  to  stand  at  the  head  of 
the  table,  near  its  rightliand  or  left-hand  side,  accord- 
ing to  whether  it  is  the  right  or  the  left  ear  which  is  in- 
volveil.  The  anesthetist 
stands  in  front  of  the  pa- 
tient's everted  face;  the 
second  assistant,  who  man- 
ages the  retractors  and 
holds  the  artery  forceps 
out  of  the  way,  stands  be- 
tween the  anaesthetist  and 
myself;  while  the  lirst  as- 
sistant, who  sponges  and 
seizes  bleeding  ve.ssels, 
stands  on  my  other  side. 
The  instrument  table  with 
the  attendant  nurse  is  with- 
in my  convenient  reach. 

Nai'cosis.  — Jly  preference 
is  for  nitrous  oxide  gas  fol- 
lowed by  ether,  as  used  b}' 
Dr.  Bennett,  of  this  city 
(see  Vol.  III.,  p.  9).  In 
cases  of  suspected  brain 
abscess  in  very  young  chil- 
dren, in  kidney  complica- 
tions, or  when  fedema  of 
the  lungs  is  to  be  feared, 
chloroform  is  to  be  pre- 
ferred. Schiebe  reports  six 
cases  in  which  local  anaes- 
thesia (ethyl  chloride)  was 
employed,  in  five  of  which 
cases  it  gave  good  satisfac- 
tion. Berens,  of  New  York, 
operated  successfully  in  one 
case  with  orthoform  anaes- 
thesia. 

As  a  preliminary  step  to 
the    operation    the    drum 
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membrane  should  be  incised,  if 
a  free  opening  does  not  already 
exist  in  it.  and  a  strip  of  iodo- 
form, or  of  plain  sterile  gauze, 
.should  again  be  iu.serted  into  the 
auditory  canal. 

The  lirst  incision  is  made  by 
inserting  the  point  of  the  knife, 
held  vertically  to  the  tissues, 
over  the  tip  of  the  mas- 
toid process  and  car- 
rying it  through  the 
periosteum  to  the  bone ; 
the  handle  should  then 
be  lowered  so  that  the 
curved  edge  of  the 
blade  does  the  cut- 
ting; and  the  incision 
itself  should  be  carried, 
in  a  direction  parallel 
to  the  insertion  <if  the 
auricle  and  about  5 
mm.  from  it,  to  a  point 
directly  above  the  ex- 
ternal auditory  canal 
(see  Fig.  3327,  ^11>.B). 
In  adults  the  scalpel 
should  cut  througli 
the  i)eriosteum  witli 
the  first  incision,  but 
in  the  case  of  children 
it  is  not  safe  to  do 
this,  for  the  reason 
that  in  them  the  cor- 
tex of  the  mastoid 
process  is  so  thin  that 
the  knife  might  easily 
pass  through  it  and 
so  wound  the  under- 
lying sigmoid  sinus  or 
the  dura  mater.  In 
which  the 
process  is 
large,  it  will  be  necessary  to  make  a  sec- 
ond incision  (Fig.  3327,  D  E),  extending 
horizontally  backward  on  a  level  with  the 
external  auditory  canal  and  at  right 
angles  to  the  first  one.  In  still  an- 
other group  of  cases  it  may  be  nec- 
essary to  extend  the  first  incision  hori- 
zontally forward  (Fig.  3327,  B  C). 
a  short  distance  in  front  of  the  an- 
terior insertion  of  the  auricle. 

The  next  step  is  to  push  backward, 
with  the  periosteal  elevator,  the  pos- 
terior flap  including  its  periosteum, 
and  thus  expose  the  greater  pfirtinn  of 
the  mastoid  process.   In  a  similar  man- 
ner the  anterior  flap  and  its 
periosteum  are  to  be  pushed 
forward   for   the    jiurpose  of 
exposing    the    posterior  and 
superior   borders  of  the  ex- 
ternal    auditory    canal    and 
the    root   of    tlie   zygomatic 
process.     In     separating  the 
periosteum   from    the    bone, 
great  care  should  be  taken  to 
avoid  wounding  the  former. 

Our  next  procedure  is  to 
control  all  bleeding  by  means 
of  artery  forceps.  After  this 
lias  been  'accomplished  a  re- 
tractor is  placed  in  position 
so  as  to  bold  forward  the  an- 
terior flap,  and  another  is 
]ilaced  to  hold  backward  the 
posterior  flap.     It  is  gener- 
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Fig.  :j:j23. — Baoon's  Rongeur  Forceps. 


Fig.  3.334.  —  Jansen's  Forceps 
for  Removing  Posterior  Canal 
Wall. 
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*!ly  necessaiy  at  this  point  in  tlie  operation  to  extend, 
with  the  scissors,  the  first  incision  downward  for  about 
8  or  10  mm.  Th(.'n  with  tlie  bliiut-poiuted  scissors, 
curved  on  the  flat,  we  separate  the 
tendinous  insertion  of  the  steruo- 
cleido-miistoid  muscle  from  tlie  tij]  of 
the  mastoid  process.  The  bony  sur- 
face of  the  mastoid  process  having 
thus  been  fully  exposed  to  view,  we 
must  take  notice  of  the  landmarks 
which  are  to  guide  us  in  our  further 
operative  procediu'cs.  First,  we  no- 
tice the  posterior  and  superior  mar- 
gins of  tlie  external  auditory  canal 
and  at  their  juncture  a  little 
fossa,  the  unpraiiiastoid  fossa, 
in  front  of  which  is  to  be 
found  a  small  spine,  spina 
supra  meatum,  or  the  spine  of 
lliiile.  The  supramastoid  fos- 
sa presents  a  sieve-like  appear- 
ance, due  to  the  presence  of 
several  vascular 
foramina — the  cas- 
cular  zone,  or,  as  it 
is  called  by  some 
authors,  the  spongy 
spot.  At  times  these 
vascular  foramina 
dip  down  into  the 
underlying  cells, 
the  lining  mucous 
membrane  of  which 
comes  almost  in 
contact  with  the 
external  perioste- 
um, and  so  renders 
the  passage  of  pus 
.  from  these  cells  to 
the  surface  of  the 
mastoid  easy.  This 
fossa  is  situated 
exactly  at  the  level 
■of  the  mastoid  antrum.  From  infancy  to  adult  life  its 
position  changes.  In  infancy  it  is  above  the  meatus, 
from  which  point  it  gradually  moves  downward  and 
backward  in  a  circle  concentric  to  the  auditory  meatus 
until,  in  adult  life,  it  is  to  be  found  immediately  be- 
hind the  supraineatal  spine.  The  centre  of  the  antrum 
in  infancy  is  slightly  above  and  behind  this  fossa :  it  then 
gradually  passes  downward  and  backward  until  at  the 
age  of  ten  it  is  directly  back  of  the  suprameatal  spine, 
from  which  point  it  passes  backward  until,  in  the  young 
adult,  it  reaches  a  distance  of  about  7  mm.  from  it.  This 
fossa  is  our  most  important  guide  to  the  antrum,  as  it  is 
always  present,  whereas  this  is  not  true  of  the  supra- 
meatal spine,  which  changes  its  position,  as  does  the  an- 
trum, from  infancy  to  adult  life.  Macewen's  guide  is  a 
triangle,  which  he  terms  the  "suprameatal  triangle," 
formed  above  by  the  posterior  root  of  the  zygomatic 
process,  below  by  the  superior  ami  posterior  wall  of  the 
bony  external  auditory  canal,  and  behind  by  an  imagi- 
nary line  connecting  the  e.xtremities  of  these  two  lines. 


Fig.  .3.3S.— Mathieu's  Rongeur  Forceps. 


middle  fossa,  the  latter  being  more  often  a  little  below,  in- 
stead of  a  little  above,  this  line.  Before  beguming  the 
operation  it  is  well  to  call  to  mind  the  anatomical  struct- 
ures which  are  to  be  avoided.  The  floor  of  tlie  middle 
cranial  fossa  is,  as  I  have  stated  above,  fairly  easily 
avoided  by  not  removing  any  bone  above  the  line  of  the 
temporal  ridge.  Another  very  important  structure  which 
shoiild  be  borne  in  mind  is  the  lateral  sinus.  This  struct- 
ure is  very  variable  in  its  relation  to  the  mastoid  antrum, 
its  position  vaiying,  according  to  Lake  (Journal  (fLuri/n- 
golofjy,  Rhinology,  and  Otology,  vol.  xiii.,  p.  331),  from 
0.2  inch  (.5  mm.)  to  0.7  inch  (about  17  mm.).     On  an  aver- 


FIG.  3336.— Langenbeok's  Periosteal  Elev.itor, 

In  early  life  the  non-existence  of  the  posterior  root  of  the 
zygomatic  process' renders  tliis  guide  less  positive  than 
the  one  mentioned  above. 

The  next  landmark  to  observe  is  the  linea  temporalis 
which  is  the  extension  backward  of  tlie  posterior  root  of 
the  zygomatic  process.  This  is  an  important  guide,  as  it 
fairly  accurately  indicates  the  level  of  the  floor  of  the 
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Fig.  3337. — Shows  the  Patient  Prepared  for  Operation  and  the  Various 
Incisions.  A  D  B,  Line  of  incision  close  to  auricular  fold— the 
only  inrfsinii  necessiii'v  in  most  cases  of  simple  masloiilitis  ;  D  E, 
the  posteii'-r  incision  necessar.vin  cases  with  a  large  mastoid  proc- 
ess, in  siLTUioid  sinns  thrombosis  and  in  intracranial  complications 
situated  in  rlie  pitstcrior  fossa*  B  C.  extension  of  Hrst  incision  nec- 
essary in  tliH  radical  operation,  the  Stacbe  operation,  and  in  in- 
tracranial complications  in  the  middle  fossa;  B  F,  additional  ver- 
tical incision  necessary  in  cases  of  intracranial  complications  in  the 
middle  fossa.  (The  strip  of  adhesive  plaster  is  used  merely  to  hold 
the  auricle  forward  so  as  to  show  the  line  of  incision.) 

age  it  is  situated  at  a  distance  of  0.4S  inch  (12  mm.)  from 
this  cavit}'.  The  sinus  is  more  superficially  situated  than 
the  antrum;  on  the  right  side  it  extends,  as  a  rule,  more 
forward  than  does  that  on  the  left  side. 

In  infancy  the  dejilh  of  the  antrum  from  the  cortex  of 
the  mastoid  process  varies  from  3  to  4  mm. ;  in  children 
it  has  been  found  as  deep  as  11  mm.  In  adults,  on  the 
other  hand,  it  is  much  farther  removed  from  the  surface 
of  the  bone.  Thus,  Broca  states  that  he  has  found  it,  in 
two  very  old  subjects,  at  the  extreme  depth  of  2.j  mm. 
in  one  case,  and  29  mm.  in  the  other,  ^'hen  the  surgeon 
encounters  a  case  in  which  the  antrum  is  located  at  an 
unusual  depth,  he  must  persist  in  his  efforts  to  reacli  his 
objective  point,  but  at  the  same  time  he  must  proceed 
with  caution.  In  pneumatic  mastoids  this  is  comparative- 
ly an  easy  thing  to  do,  but  in  chronic  conditions,  where 
sclerosis  lias  taken  place  and  it  is  necessary  to  chisel 
through  a  hard  compact  mass  of  bone,  to  proceed  requires 
the  dt-termiuation  which  comes  alone  from  experience  and 
from  the  knowledge  that  the  antrum  does  exist  and  is  to 
be  found.  The  antrum  is  connected  with  the  tympanic 
cavity  by  a  canal — the  aditiis  ad  antruoi  ;  this  canal 
is  from  3  to  5  mm.  long,  3  mm.  high,  and  3  or  4  jiim. 
deep.  Its  upper  wall,  the  tegmen  tympani.  forms  part 
of  the  thin  plate  which  separates 
the  tympanic  cavity  from  the  cra- 
^=^  nial  cavity;  at  times  it  is  wanting. 
~  The   mucous    membrane   and   en- 

dosteum  lining  the  tympanum  are 
in  close  contact  with  tlie  under- 
lying bone,  and  hence  in  purulent 
inflammations  of  the  tympanum 
caries  and  necrosis  readily  occur.  In  view  of  the  fact 
that  the  tegmen  tynii>ani  and  the  tegmen  aiitri  are  very 
thin,  or  may  even  be  wanting,  it  is  a  source  of  wonder 
that  abscess  of  the  middle  or  of  the  posterior  portion  of 
the  leraporo-splienoidal  lobe  does  not  more  often  occur. 
Two  very  important  structures,  it  must  be  remem- 
bered, are  "in  close  relation  to  the  aditus  ad  antrum, 
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namely,  the  facial  nerve,  and  tlie  Iwrisontnl  semicircular 
fiiiKil.  The  facial  nerve  is  tlie  most  important  structure 
to  be  avoided  in  all  mastoid  oiierations.  Tlsere  are  two 
places  in  its  course  where  it  is  most  likely  to  be  ex- 
posed to  injury  in  operative  procedures  around  the  mas- 
toid. The  first  point  is  situated  in  the  horizontal  portion 
and  elbow  of  the  facia!  canal,  where  it  passes  under  the 
aditus  ad  antrum.  AVhen  the  nerve  is  wounded  here  it  is 
generally  due  to  the  carele-ss  use  of  the  ciu-ette  when  em- 
ploj-ed  for  removing  granulations  from  the  epitympanic 
space.  The  second  point  where  the  nerve  is  liable  to  in- 
jury is  near  its  e.xit  from  the  stylomastoid  foramen.  It 
is  apt  to  become  involved  at  this  point  in  those  cases 
which  are  spoken  of  as  instances  of  Bczold's  pierforation 
— cases  in  which  perforation  of  the  inner  table  or  anterior 
surface  of  the  mastoid  process  takes  place.  The  nerve  is 
also  apt  to  receive  damage  at  this  point  in  infancy,  be- 
cause the  undeveloped  condition  of  the  mastoid  process 
leaves  the  st3-Io-mastoid  foramen  more  exposed  upon  the 
lateral  surface  of  the  bone  than  is  the  case  in  adult  life. 

The  only  part  of  the  internal  ear  whicli  is  apt  to  be  en- 
coimtered  in  o]:)erative  work  is  the  horizontal  semicircu- 
lar canal.  This  canal,  which  is  surrounded  by  an  ebur- 
nated  sheet  of  bone  and  is  .situated  just  behind  the  inner 
wall  of  the  aditus  ad  antrum,  is  rarely  injured.  In  order 
to  avoid  injuring  it,  one  needs  only  to  be  careful  not  to 
curette  the  inner  wall  of  the  aditus  ad  antrum. 

The  short  process  of  the  incus  is  another  part  which 
bears  some  relation  to  the  aditus  ad  antrum;  it  rests 
■upon  the  floor  of  this  canal  at  its  tympanic  end. 

The  surgeon  having  ]ecalled  to  memory  the  various 
landmarks  and  the  relations  between  tlie  structures  which 
he  expects  to  invade  and  tho.se  which  lie  must  avoid,  is 
now  ready  to  proceed  with  the  bone  operation.  As  the 
•first  step,  he  should  I'emove,  with  the  chisel,  a  square  of 
bone,  the  sides  of  which  should  each  measure  about  7  or 
8  mm.  in  length.  The  anterior  superior  angle  of  the 
shallow  excavation  (2  or  3  mm.  in  dejitli)  thus  made 
should  include  the  suprameatal  fossa.  When  in  use  the 
chisel  should  be  held  at  an  acute  angle  to  the  bone  sur- 
face and  it  should  be  so  firmly  grasped  that,  should  the 
cortex  of  the  bone  prove  thin,  the  chisel  will  not  plunge 
too  deeply  into  the  underlying  structures.  If  the  mas- 
toid is  of  the  pneumatic  type,  the  removal  of  this  square 
■of  bone  will  jn-obably  bring  into  view  its  cellular  struct- 
ure. As  soon  as  this  has  been  effected,  I  prefer,  as  the 
next  step, — instead  of  continuing  to  work  a  passage  down 
into  the  antrum, — to  remove  the  cortex  along  the  ante- 
rior border  of  the  mastoid  process  as  far  down  as  its  tip. 
From  the  vertical  groove  thus  established!  proceed,  with 
chisel  and  rongeur  forceps  (cliietl}'  the  latter),  to  re- 
move the  remaining  cortex  of  the  mastoid  process.  The 
chisel  is  then  set  aside,  and,  with  curette  and  forceps, 
I  remove  each  dividing  cell  wall  of  the  whole  mastoid 
structure  until  the  cells  are  entirely  obliterated  and 
the  inner  plate  of  the  mastoid  process  is  reached.  This 
thin  plate  of  bone,  as  will  lie  remembered,  is  the  only 
structure  which  separates  the  sinus  and  the  dura  of  the 
posterior  and  middle  cerebral  fossiP  from  the  pit  made  by 
the  removal  of  tlie  mastoid  cells.  If,  upon  careful  exami- 
nation, it  shows  evidences  of  being  diseased,  or  if,  though 
it  should  appear  to  be  healthy,  the  history  of  the  case 
should  warrant  the  suspicion  that  pathological  condi- 
tions exist  in  either  of  these  fossie,  or  that"  the  lateral 
sinus  is  involved,  this  plate  of  bone  must  be  removed  to 
p''rmit  of  a  tlioroiigh  examination. 

If  it  should  appear  to  some  that  the  plan  here  advo- 
cated, of  removing  all  the  mastoid  cells,  is  unnecessarily 
thorough,  I  will  cidl  their  attention  to  the  fact  that  un- 
less these  structtu-es  are  completely  eradicated,  some  re- 
iiifite  cell  with  its  nidus  of  infection  may  be  left  behind, 
;iiid  then,  weeks  later,  when  the  wouiid  is  still  open, 
although  apparently  well  on  its  way  toward  healing,  we 
■  iVf  forced  to  conclude,  from  the  unsatisfactory  manner 
in  which  the  case  is  progressing,  that  we  did  not  do  our 
work  thoroughly,  and  that  the  operation,  with  all  its  at- 
tendant dangers  and  worries,  must  be  performed  a  sec- 
ond time.  It  is  surprising  to  note  how  often,  in  the 
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course  of  a  mastoid  operation,  one  encounters — at  some 
point  quite  remote  from  the  antrum  and  sejiarated  from 
it  by  other  cells  winch  to  the  unaided  eye  appear  to  lie 
fairly  normal,  or  at  all  events  free  from"  the  presence  of 
anything  like  purulent  material — a  single  cell  filled  with 
pus.  Sueli  a  discovery  is  apt  to  be  made  among  the  cells 
situated  in  the  posterior  portion  of  the  tip  of  the  mastoid 
process,  and  occasionally  also  among  those  located  in  its 
upper  and  jiosterior  portion. 

As  even  the  complete  destruction  of  the  distinctive 
mastoid  {i.e.,  pneumatic)  cells  cannot  be  trusted  to  eradi- 
cate all  the  sources  of  infection,  it  is  advisable,  in  addi- 
tion, to  obliterate  all  the  cellular  structure  located  above 
the  external  auditory  canal  and  at  the  root  of  the  zygo- 
matic process,  as  well  as  that  which  lies  parti)-  between 
the  antrum  and  the  knee  of  the  lateral  sinus,  and  partly 
at  a  still  greater  depth  {i.e.,  nearer  the  centre  of  the 
skull). 

Finally,  it  will  generally  be  found  best  to  remove  the 
entire  tip  of  the  mastoid  process,  instead  of  leaving,  as  is 
often  done,  its  inner  surface,  which  serves  no  useful  pur- 
pose. In  course  of  time  the  sterno-cleido-mastoid  mus- 
cle forms  new  attachments,  and  I  have  never  seen  a  case 
in  which  the  muscular  movements  of  the  head  were  at 
all  interfered  with  as  the  result  of  the  removal  of  this 
plate. 

In  carrying  out  the  operation  in  the  manner  heie  de- 
scribed, the  surgeon  will  always  have  before  him  a  broad 
and  open  field  in  which  there  are  no  obscure  pockets.  If 
he  chance  to  wound  the  sinus — an  accident  which  is  gen- 
erally the  result  of  undue  haste — he  will  experience  no 
difficulty  in  controlling  the  hemorrhage  by  the  simple 
application  of  an  iodoform  gauze  tampon  ;  and  afterward 
he  may  proceed  with  the  operation  by  working  around 
this  tampon — a  procedure  which  could  not  so  readily  be 
carried  out  if  the  sinus  had  been  wounded  while  he  was 
working  at  the  bottom  of  a  deep  cavity. 

It  is  important  to  use  the  probe  freely,  as  the  operation 
proceeds,  so  as  to  ascertain  whether  or  not  the  granula- 
tions are  lining  a  bony  cavity  or  are  springing  from  the 
dura  mater  or  sinus  and  protruding  into  the  mastoid  cells 
through  an  opening  in  the  inner  table.  Unless  this  pre- 
caution is  taken,  it  is  easy,  while  using  the  curette,  to 
wound  the  exposed  dura  mater  or  to  plunge  into  the  si- 
nus. The  probe  should  also  be  used  for  the  purpose  of 
searching  most  carefullv  for  the  existence  of  any  possible 
sinus,  which  may  lead  through  the  inner  table  into  either 
the  middle  or  the  posterior  fossa.  If  such  a  sinus  is  found 
to  exist,  it  should  be  enlaiged  sufficiently  to  permit  of  the 
eas}'  examination  of  the  underlying  tissues.  This  cai-e- 
ful  investigation  is  absolutely  necessary,  for  it  is  by 
means  of  such  a  thorough  probing  that  "many  a  case  of 
luisuspected  perisinous  abscess,  or  of  extradural  abscess, 
has  been  discovered. 

In  cases  of  perforation  through  the  ])Osterior  wall  of 
the  external  auditoiy  canal  this  bony  partition  will  Jiave 
to  be  removed  to  a  limited  extent  and  the  adjacent  soft 
tissues  carefully  curetted.  It  is  rarely  necessary,  in  acute 
cases,  to  remove  that  portion  of  the  posterior  wall  which 
includes  the  tympanic  ring. 

If  the  mastoid  process  is  one  that  contains  few  pneu- 
matic cells,  the  surgeon,  in  performing  the  operation, 
must  adopt  a  course  somewhat  ditferent  from  that  which 
I  have  advocated  above;  he  must  first  search  for  and  find 
the  antrum,  and  then  from  this  point  he  should  work  tow- 
ard the  tip  and  posterior  portion  of  the  mastoid  process 
until  this  process  has  been  fully  excavated.  Such  thor- 
ough excavation  is  as  necessary  in  these  cases  of  sclerosis 
as  it  is  in  those  first  described,  for  in  this  tyiie  of  mastoid 
a  large  cell  is  often  found  remotely  situated  from  the  an- 
trum, and  yet  filled  with  pus.  In  fact,  I  have  operated 
upon  cases  in  which,  while  the  antrum  and  ailjacent  cells 
were  apparently  free  from  p\n-ulent  matter,  a  cell  located 
posteriorly  and  near  the  tip  lias  been  found  to  be  full  of 
pus. 

In  cases  in  which  a  perforation  has  already  taken  place 
spontaneously  iu  the  cortex  of  the  mastoid,  the  use  of  the 
chisel  is  unnecessary ;  the  surgeon  may  begin  at  once  with 
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tlie  curette  and  follow  the  fistulous  tract  which  exists 
and  which  alwaj'S  leads  into  the  antrum.  After  he  has 
reached  this  cavity  he  may  proceed  with  curettes  and 
forceps  as  iu  the  first  typeof  cases.     In  following  such 
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Fig.  333S.— The  Completett  Operation  for  Simple  Mastoirtitls.  The  digastric  muscle  is  shown,  at 
the  inferior  portion  of  tlie  field  of  operation,  occupying  the  place  previously  occupied  by 
the  removed  mastoid  tip.  The  upper  portion  of  the  operative  field  shows  the  ablation  of 
the  cells  at  the  root  of  the  zygomatic  process.  These  cells  at  times  extend  farther  fmward 
than  is  shown  in  the  illustration.  The  illustration  is  also  utilized  to  show  the  placiuir  of 
the  bent  silver  iir')be  in  jtosition,  wiiich  acts  as  a  jruide  in  the  removal  of  the  posterior  wall 
as  is  d("-in'  in  the  rarhcal  operiitlon  iscehelow).  The  probe  is  inlroflured  lu-twcen  the  bony 
and  iiiciiiliranous  walls  of  the  external  auditon'  canal  into  the  miildle  ear  tluousrli  the  aditus 
and  antrum  aud  its  hulhous-lipped  end  shows  in  the  e-xcavated  antrum,  (if  course  this  probe 
is  not  used  in  cases  of  simple  mastoiditis.  In  an  illustration  of  this  character  it  is  impossible 
distinctly  to  show  the  actual  depth  of  the  antrum  and  the  e.xcavated  portion  of  the  mastoid 
process. 

a  fistulous  tract,  however,  considerable  caution  is  needed 
if  one  wishes  to  avoid  plunging  into  an  uncovered  lateral 
sinus. 

When  the  surgeon  is  positive  that  every  pneumatic 
cell  of  the  mastoid  process  has  been  excavated,  aud  after 
he  has  carefully  smoothed  down  all  the  rough  places 
both  on  the  inner  tal)le  of  tlie  mastoid  process  aud  along 
the  edges  of  the  excavation  in  the  bone,  he  may  either 
cleanse  the  cavity  with  a  decinornial  salt  solution  or  sim- 
ply mop  the  surface  with  dry  sterile  gauze.  {In  children 
particular  care  should  be  taken  not  to  use  such  solutions 
as  one  of  bichloride  of  mercury,  on  account  of  the  case 
with  which  solutions  pass  through  the  Eustachian  tube 
into  the  throat.)  After  this  has  been  accomplished,  the 
next  step  is  to  tie  off  any  bleeding  vessels,  then  to  close 
with  silkworm-gut  sutures  the  posterior  cutaneous  incis- 
ion, if  one  has  been  made,  and,  finally,  to  close  in  the 
same  manner  the  upper  angle  of  the  auricular  incision  as 
far  as  the  level  of  the  ext<'rnal  auilitory  canal.  The  re- 
mainder of  the  incision  is  left  open.  The  cavity  of  the 
wound  is  packed  with  iodoform  gauze,  and  a  small  wick 
of  iodoform  gauze  is  also  inserted  into  the  external  mea- 
tus. The  wound  and  the  auricle  are  then  covered  with 
sterile  gauze  and  a  bandage  is  applied  over  all. 

This  dressing  is  left  in  place  until  the  sixth  or  seventh 
day  (unless  pain,  or  a  rise  of  temperature,  indicates  the 
necessity  for  its  earlier  removal).  In  many  cases  a  post- 
operative fever  will  occur  on  the  day  after  the  operation, 
and  iu  infants  and  young  children  the  temperature  is  very 
likely  to  rise  as  high  as  103°  F,  If  the  fever  continues 
on  the  second  and  third  days  it  may  be  due  to  wound  in- 
fection or  to  some  complication;  under  these  circum- 
stances the  dressings  should  be  removed  and  the  jjarts 
examined.  The  cavity  at  each  dressing  is  dry-cleansed. 
a  sterile  gauze  dressing  is  very  loosely  placed  iu  it,  and 
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the  external  dressings  are  ap])lied  as  before.     The  sutures 

are  removed  on  the  seventh  or  eighth  day.     If  the  case 

has  been  one  of  simple  mastoiditis,  it  is  seldoiu  requisite 

to  keep  the  patient  in  bed  more  than  from  seven  to  ten 

days.     Care  must  be  taken  in  all 

subsequent     dres.sings     that     the 

granulations      shall     spring     up 

i  evenly  around  the  bottoiu  of  the 

wound,  and   that  the   supeificial 

healing  of  the   would    .shall   not 

occiir  before   the   cavity  is   filled 

with  healthy  granulation  tissue. 

In  cases  with  a  jiast  history  that 
is   favorable,   healing  takes  idaee 
in  from  four  to  six  weeks;  while 
in  cases  with  a  previous  history  of 
ill-health  the  healing  may  be  de- 
layed for  as  many  months.     The 
after-care  of  the  case  is  one  that 
reqtiires  much   Judgment.      Irri- 
gation,   especially    with    a    solu- 
tion   of    bichloride    of    mercury, 
is  injurious  to  the  delicate  granu- 
lations which  are  endeavoring  to 
fill  the  cavit}'.     For  cleansing  the 
latter,  careful  use  should  be  made 
of   pledgets  of  dry  gauze  or   of 
pledgets     of     absorbent     cotton 
molNtcned  in  sterile  water.     After 
tlie  first  few  dressings  Ihe  wound 
should    be    packed    with    simple 
sterile  rather  than  with  iodnlnrm 
gauze,  as  the  latter  tends  to  ju-o- 
mote      exuberant      granulations. 
The  packing  should  be  introduced 
somewhat  loosel}-,  the  quantity  of 
gauze  used  being  simply  sufficient 
to    absorb   the   discharge   anil   to 
prevent   the  superficial   union  of 
the  tissues.     The   scissors  or  the 
curette  or  the  stick  of  pure  nitrate 
of  silver  or  chromic  acid  maj'  be 
used  for  the  removal  of  exuber- 
ant granulations,  which  at  times  form  along  the  edges 
of  the  wound.     To   stimulate  the  formation  of  granu- 
lations on  the  bone,  in  cases  which   are  slow   to  heal, 
an  api)lication  of   pure  carbolic   acid,    followed  imme- 
diately b}'  one  of  ab.solute  alcohol,  will  be   found  ad- 
vantageous.    A  solution  of  nitrate  of  silver,  of  a  strength 
of  from  fortj'  to  sixty  grains  to  the  ounce  of  distilled 
water,  or  balsam  of  Peru,  ma}' also  be  used,     liisutfia- 
tions  of  boric  acid,  of  subgallate  of  bismuth,  or  of  xero- 
form,  are  of  assistance  in  cases  in  wliieh  there  is  mucli 
discharge,  as  also  toward  the  end  of  the  healing  process. 
After  tlie  first  few  dressings  the  gauze  liainlage  (.john.son 
and  Johnson  manufacture  a  black  gauze  bandage  which 
is  less  conspicuous  than  the  white  one)  may  give  way  to  a 
black  silk  pad  which  is  tied  over  the  Avound  by  means  of 
tapes  passed  around  the  head.     When  the  wound  becomes 
small  enough,  the  dressing  may  be  fastened  to  the  skin 
by  means  of  flexible  collodion. 

The  R.\dic.\i.  OrERATioN,  or  the  Sciiwartzk-St.koivE 
Opeu.\tion. 

This  operation  is  undertaken  for  the  purpo.se  of  curing 
cases  of  chronic  purulent  inflamiuation  of  the  middle  ear 
in  which  the  actual  disease  is  not  confined  to  the  lower 
portion  of  the  tympanic  cavity  and  the  cells  around  the 
tympanic  end  of  the  Eustachian  tube,  but  consists  of  a 
caries  of  one  or  more  of  the  ossicles  and  of  some  portion 
of  the  epitympanic  space,  associated  with  caries  of  the 
adjacent  cells.  The  disease  may  or  luay  not  be  accom- 
panied by  a  cholesteatomatous  condition  of  these  cavi- 
ties. 

By  means  of  the  operation  the  surgeon  seeks  to  estab- 
lish a  single  large  cavit}-  consisting  of  the  excavated 
mastoid  cells,  the  tympanic  cavit}',  aud  the  external  audi- 
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toiy  canal ;  this  pavitj'  eveiitiiall}-  to  be  lined  with  a  non- 
secreting  epidermal  membrane. 

Iiulicdtionsforihe  Opei'dtioii. — In  all  crises  in 'ichich  there 
is  a  chfonic  purulent  disc/mrr/e  (odorlef.s  or  non-odorless), 
which  trill  nut,  "fttr  i(  thoroiKjIi  trial,  nield  to  skilled  treat- 
ment, tills  operation  ouytit  to  be  performed,  and  no  other 
objectiee  symptom  is  to  be  iraitedfor.  And  why?  Chronic 
purulent  intlammation  of  the  middle  ear  is  the  direct 
cause  of  from  thirty  (Pitt)  to  fifty  (Barr)  per  cent,  of  the 
brain  absces.ses  that  occur.  It  is  estimated  that  in  this 
country  about  four  thousand  cases  of  brain  abscesses  of 
otitic  origin  end  in  death  annually.  According  to  Koruer 
the  Prussian  statistics  for  1885  give  a  death  rate  for  oti- 
tic brain  ab.scess  three  times  as  great  as  this  for  each  ten 
thou.sand  of  population,  or  1..5  for  each  ten  thousand  of 
population.  A  fairly  large  percentage*  of  the  cases  of 
leptomeningitis,  of  pachymeningitis,  of  p3a'mic  sinus- 
thrombosis,  and,  to  a  less  degree,  of  septic  pneumonia, 
pleurisies,  etc.,  are  of  otitic  origin.  To  prevent  the  de- 
velopment of  these  most  serious  complications  the  aural 
surgeon  must  urge  the  necessity  of  dealing  with  e\'ery 
case  of  chronic  purulent  discharge  from  the  middle  ear 
as  .something  not  to  be  liglitly  regarded,  but  as  a  disease 
which  must  be  eradicated,  no  matter  liow  innocent  a  case 
it  apparently  may  be.  The  disease  is  capable  of  advanc- 
ing most  insidiously,  and  generally  without  any  symp- 
toms, until  a  very  extensive  destruction  not  alone  of  the 
tympanic  cavity  and  its  adnexa  but  of  the  brain  tissues 
as  well,  has  taken  place.  Brain  abscesses  have  often  been 
found  at  the  autopsy  to  have  been  the  cause  of  death 
when  no  such  lesion  was  suspected  in 
life.  How  many  more  cases  of  this  and 
other  pya^mic  complications  of  otitic 
disease  are  fatal  annually,  in  which 
death  is  attributed  to  the  comjilicating 
pya'mic  metastasis,  or  to  apoplexy,  or 
to  heart  disease,  may  only  be  suspected. 

Macewen  savs  "that  one  wh{i  has  a 
chronic  [uiruleut  otitis  media  is  liable 
to  have,  with  very  little  warning,  a 
most  serious  or  even  a  fatal  illness." 
Acute  or  chronic  disease  of  the  middle 
ear  is  a  disease  that  is  fraught  with 
much  danger  to  life  and  should  always 
be  regarded  most  seriously. 

The  Steps  of  tue  Operatiox. — 
The  first  portion  of  this  o|K'ration  is 
performed,  with  some  slight  changes, 
in  the  same  manner  as  is  the  opera- 
tion for  simple  mastoiditis.  The  in- 
cision is  carried  a  little  farther  for- 
ward to  a  point  a  few  millimetres  in 
front  of  the  anterior  insertion  of  the 
auricle.  If  a  fistulous  tract  exists  in 
the  skin  surface  it  is  excised  or  the 
incision  is  made  so  as  to  include  it. 
In  the  retraction  of  the  anterior  flap 
it  is  pushed  farther  forward  and  at 
the  same  time  the  posterior  wall  of 
the  membranous  external  auditory 
canal  is  separated  from  its  bony  sup- 
port and  made  to  lie  flat  on  the  an- 
terior wall  of  the  canal,  thus  exjiosing 
the  entire  tipper  and  posterior  wall  of 
the  bony  canal  as  far  as  the  tympanic 
ring.  The  operation  upim  the  bone  is 
performed  in  the  same  manner  as  in 
the  first  operation  described,  up  to  the 
stage  at  w  hich  the  latter  is  considered 
comiilete;  then  from  tliis  point  onward 
certain  additional  steps  are  required.  The  first  of  these 
consists  in  bending  the  tip  of  a  pure  silver  probe  at  nearly 

*  About  Ave  per  cent,  of  all  cases  of  meningitis  and  two-thirds  of 
all  cases  of  sinus-phlebitis  are  of  otitic  origin  (PlttX  In  17,(J38 
autopsies  in  London  death  was  due  in  Wl.  or  1  in  167,  to  an  otitic 
lesion.  In  10,707  cases  with  tympanic  suppuration  69  deaths  occurred 
as  the  result  of  the  aural  lesion,  or  1  in  l.i.i  ( Korner).  In  38.017  aural 
patients  death  occurred,  as  the  result  of  the  disease,  in  119.  or  1  iu 
319  (Burkuer's  and  Randall's  individual  statistics  combined). 


a  right  angle  ( the  bent  portion  measuring  about  6  or  7  mm. 
in  length)  and  then  jiassing  it  along  the  posterior  wall  of 
the  external  auditory  cauiil  into  the  tympanic  cavity  un- 
til its  tip  pi'ojects  into  the  antrum  (see  Fig.  3328).  This 
probe  serves  as  a  guide  to  show  the  position  of  the  facial 
nerve,  while  the  upper  and  jiosterior  canal  wall  is  being  re- 
moved. Jansen's  forceps  (Fig.  3324)  is  the  best  instrument 
with  which  to  accomplish  this  object,  although  the  mal- 
let and  chisel  may  be  used  in  the  removal  of  the  external 
portion  of  this  canal.  When,  however,  the  surgeon 
reaches  the  internal  portion  of  this  posterior  wall  he 
will  liave  to  remove  a  bridge  of  bone  which  has  no 
support,  and  if,  for  the  accomplishment  of  this,  he  em- 
ploys the  chisel,  it  ma_y  easily  hajipen  that  he  will  re- 
move a  piece  which  is  much  larger  than  he  intended 
to  remove,  and  which  may  include  the  facial  canal. 
On  the  other  hand,  with  Jansen's  forceps,  especially 
curved  for  this  purpose,  the  amount  of  bone  removed 
may  be  accurately  gauged.  The  portion  of  bone  which 
must  be  removed  at  this  point  extends,  like  a  partition, 
from  the  tympanic  roof  to  the  floor  of  the  aditus  ad 
antrum.  The  next  step  is  to  remove  the  remnants  of  the 
ossicles  and  such  granulation  tissue  as  may  be  present  in 
the  tympanic  cavity,  especially  in  the  vicinity  of  the 
pharyngeal  end  of  the  Eustachian  tube  and  on  the  floor 
of  the  cavity.  This  is  best  accom|)lished  with  the  cu- 
rette, which  must  be  cautiously  used,  as  it  is  with  this 
instrument  that  damage  to  the  facial  nerve  is  most  often 
done.  It  is  therefore  safer,  before  curetting,  to  use  the 
probe,  in  order  to  determine  whether  or  not  the  facial 
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Fig.  3.329.— The  Illustration  Shows  the  Completed  Radical  Operation ;  the  Posterior  Wall  has 
been  Removed,  and  the  E.\cavated  Mastoid  Cells  and  Middle  Ear  have  been  United  with 
the  External  Au<iit"ry  (  anal  to  Form  One  Larve  Caviiv.  It  also  sin. ws  the  exposure  of 
the  dura  mater  in  ilie  midde  fossa  and  the  exposure  nf  the  si\nMojil  siims  from  its  knee 
to  within  a  short  distance  of  itie  jugular  bull).  Wlien  it  appears  dcsiraltle  to  expose  the 
posterior  fossa  the  bone  must  be  removed  in  a  backward  direction  over  a  still  larger  area. 


nerve  is  exposed.  AVhen  it  is  exposed,  the  pressure  of 
the  probe  will  cause  the  muscles  of  the  face  to  twitch. 
It  is  by  the  use  of  the  probe,  furthermore,  that  informa- 
tion is"  to  be  obtained  in  regard  to  the  possible  existence 
of  a  sinus  leading  into  the  posterior  or  the  middle  cranial 
fossa.  If  such  a  sinus  is  discovered  the  bony  structure 
through  which  it  passes  must  all  be  removed  and  the 
underlying  dura  mater  and  sigmoid  sinus  inspected,  so 
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Fig.  33-30.  —  The  Incision  to 
Form  the  Concho-meatal  Flap 
in  Ballance's  Modification  of 
the  Radical  Operation. 


that,  if  any  complicating  lesion  of  tlii'  meninges,  the 
sinus,  or  the  brain  itself,  exist,  it  shall  not  escape  dis- 
cover}'. 

In  cases  of  chronic  suppuration  with  cholesteatoma  the 
bone  should  be  thoroughly-  searched  for  the  presence  of  any 
fistulous  tract,  and  if  one  is 
found  it  should  be  thoroughly 
curetted.  Al  no  point  should 
any  but  healthy  bone  de- 
nuded of  membrane  be  left 
behind.  Unless  this  is  done 
a  recurrence  of  the  choleste- 
atoma is  most  likely  to  ensue.. 
AVhen  the  surgeon  has 
smoothed  and  rounded  off 
all  sharp  edges  of  bone  and 
is  positive  tliat  he  has  re- 
moved all  necrotic  tissue,  he 
ma\'  proceed  to  form,  from 
the  posterior  portion  of  the 
membranous  external  audi- 
tory canal,  the  flaps  which 
are  to  serve  in  large  part  as  a 
lining  memhiane  for  the  ex- 
cavation in  the  bone.  It  is 
usual,  at  this  point,  to  speak 
of  dividing  transversely  the 
membianous  external  audi- 
tory canal  near  its  inner  ex- 
tremity. I  may  state,  how- 
ever, that  I  have  never  seen 
a  case  in  which  the  separation  of  the  membranous  lining 
of  the  canal  from  its  bony  support,  which  is  done  at  an 
earlier  stage  of  the  operation,  did  not  leave  free  its  inner 
extremity  and  so  render  the  making  of  this  transverse  in- 
cision unnecessary.  So  far  as  the  flaps  themselves  are 
concerned,  it  is  possible  to  solve  this  part  of  the  problem 
in  four  different  ways.  According  to  the  first  method  a 
pair  of  artery  or  dressing  forceps  is  introduced  into  the 
external  auditors  canal  and  held  open  so  as  to  render 
tense  its  posterior  cutaneous  wall;  then,  with  a  small 
scalpel,  an  incision  is  made  in  the  membi'anous  canal 
through  the  middle  of  its  superior  surface  and  extending 
from  its  freed  extremity  to  the  cavum  conchiE.  A  similar 
and  parallel  incision  is  next  made  through  the  inferior 
surface  of  the  canal.  In  this  way  (Korner's  method) 
there  is  formed,  out 
of  the  posterior  ca- 
nal wall,  a  quadri- 
lateral flap  which 
is  united  to  the 
auricle  by  a  ver- 
tical line  of  union 
in  the  cavum  con- 
clue.  This  flap  is 
made  thinner,  at  its 
outer  end,  by  re- 
moving some  of  the 
cartilage  which  en- 
ters into  its  compo- 
sition. After  it  lias 
thus  been  reduced 
in  thickness  the  flap 
is  turned  backward 
into  the  mastoid 
wound  and  united 
. — b\'  means  of  two 
catgut  ligatures 
passed  through  its 
free  extremity — to 
tlie  posterior  flap 
of  the  mastoid  in- 
cision. The  next 
step  is  to  unite  the 
edges  of  the  mastoid  incision — not  throughout  its  en- 
tire length,  but  from  the  ujiper  end  down  to  within  10 
or  12  mm.  of  its  lowest  point.  The  cavity  made  by 
these  operative  procedures  and  partially  lined  b}'  the  flap 


Fie.  3331.— The  Incision  as  Suggested  by 
Ballance  in  his  Modiflcation  of  the  -Mas- 
told  Operation. 


described  above,  is  packed  through  the  external  meatus 
with  a  strip  of  iodoform  gauze,  and  a  small  piece  is  in- 
troduced into  the  lower  angle  of  the  mastoid  wound. 
The  usual  outside  dressings  are  applied. 

If  the  method  of  operating  here  advocated  is  adopted, 
the  raw  surface  of  the  flap  will  be  brought  in  contact 
with  the  raw  surface  of  the  flaps  of  the  mastoid  incision, 
and  subsequently  they  will  unite.  From  the  free  edges 
of  this  inner  flap  a  new  growth  of  epithelium  will  gradu- 
ally extend  over  the  granulating  surface  of  the  rest  of  the 
cavity,  and  thus,  in  the  course  of  time,  a  non-secreting 
dermal  lining  will  be  supplied  for  the  entire  cavity  which 
has  been  created  by  the  breaking  down  of  the  parti- 
tions separating  the  mastoid  cells,  middle  ear,  and  ex- 
ternal auditory  canal.  After  the  healing  is  complete, 
a  survey  of  the  cavity  will  reveal  the  fact  that  a  small 
ridge  is  located  in  its  lower  portion.  This  ridge,  which 
is  coiuposed  of  the  remainder  of  the  posterioj'  bony  wall 
of  the  auditory  canal,  contains  the  facial  nerve  and  di- 
vides the  cavity  into  a  posterior  and  an  anterior  half. 
In  a  few  histauces  I  have  observed  the  development  of 
facial  paraly.sis  at  the  end  of  a  few  hours,  or  e\en  a  day 
or  two,  after  the  operation.  I  have  attributed  the  phe- 
nomenon, which  was  only  transient  in  character,  to  the 
pressure  exerted  upon  an  exposed  facial  nerve  by  the 
saturated  dressings  Avhich  tilled  the  cavity. 

The  second  method  of  providing  a  lining  for  the  exca- 
vation in  the  bone  is  that  suggested  b_y  Pause.  The  first 
step  in  this  procedure  consists  in  cariying  the  inci.sion 
through  the  middle  of  the  posterior  membranous  wall  of 
the  externa!  auditor}'  canal  as  far  outward  as  the  cavum 
concha?.  From  this  point  one  incision  is  carried  upward, 
at  right  angles  to  the  first  incision,  as  far  as  to  the  summit 
of  the  superior  wall  of  the  canal,  while  a  second  one  is 
can-ied  downward  as  far  as  the  lowest  point  of  the  infe- 
rior wall;  and  as  a  result  of  these  incisions  there  will  be 
formed  two  flaps — an  upper  and  a  lower  one.  Each  of 
these  two  flaps  is  held  in  position  against  the  underlj'iug 
raw  surfaces  by  meaus  of  a  gauze  tampon. 

The  third  method  is  that  suggested  by  Stacke.  Ac- 
cording to  his  jilan,  the  flap  is  made  by  canning  an  in- 
ci.sion  through  the  middle  of  the  superior  wall  of  the 
auditory  canal  as  far  outward  as  to  the  cavum  concha?, 
while  from  the  termination  of  this  first  incision  a  second 
one  is  carried  downward  as  far  as  to  the  lowest  point  of 
the  inferior  wall  of  the  canal.  The  flap  thus  formed  is 
pushed  downward  into  the  bony  cavity  and  held  in  place 
by  a  gauze  tampon. 

In  the  fourth  method  the  flap  is  constructed  by  making 
the  incision  through  the  inferior  cutaneous  wall  instead 
of  the  superior,  and  then  by  means  of  the  jiacking  it  is 
crowded  against  the  upper  and  jiosterior  wall  of  the  cav- 
ity ratlier  than  against  the  lower  and  posterior,  as  in  the 
preceding  method. 

Ballance  has  still  further  modified  the  operation  by 
adopting  the  following  course;  He  begins  the  cutaneous 
incision  over  the  tip  of  the  mastoid  process,  but  does  not 
follow  the  auricular  gioove:  instead,  he  carries  the  incis- 
ion at  first  upward  and  backward,  in  a  curving  direction, 
and  then  foiwaid.  above  the  auricle,  to  a  |ioint  a  few 
millimetres  in  front  of  the  anterior  superior  insertion  of 
the  latter.  In  this  way  he  makes  an  unu.sually  large 
semicircular  anterior  flap  (Fig.  3331).  From  this  pre- 
liminary incision  onward  the  operation  proceeds  as  in  the 
one  described  above  until  the  stage  is  reached  at  which 
it  becomes  necessary  to  make  the  flap  in  the  auditory 
canal  In  constructing  this,  Ballance  carries  his  incision 
along  the  fioor  of  the  canal  as  far  as  to  the  concha,  then 
downward,  then  slightl)'  backward  and  upward,  and 
finally  slightly  forward  and  upward  until  the  helix  is 
reached  (Fig. "3330).  This  flap  is  united  by  sutures  to 
the  anterior  mastoid  flap.  After  the  ends  of  the  su- 
ture have  been  brought  through  the  canal  flaj.i  the 
needle  is  threaded  double  and  passed  through  the  mas- 
toid flap  (Fig.  3333),  and  then  the  two  ends  of  the 
suture  are  tied  over  a  small  i)ieeeof  rubber  tubing.  The 
outside  wound  is  entirely  closed.  The  inner  cavity  is 
packed  with  gauze.     From  ten  to  fourteen  days  later 
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the  patieut  is  given  an  anojstlietic,  the  cavity  is  washed 
out  witli  a  warm  sterile  saline  solution,  and  the  mastoid 
wound  reopened.  After  all  oozing  has  been  stopped  a 
Thiersch's  skin  graft,  which  has  "been  obtained  in  the 
mean  time  from  another  portion  of  the  body,  and  which 
is  large  enough  to  cover  completely  the  granulating  sur- 
face of  the  cavity,  is  carefully  apidied  to  this"  area 
and  then  covered  with  gold  leaf.  The  cavity  finall.v  is 
plugged  with  sterile  gauze  which  is  left  in  place  for  two  or 
three  days.  At  the  end  of  this  period  the  gauze  should 
be  removed  and  the  gold  leaf  gently  washed  out.  Bal- 
lance  claims  for  this  mode  of  operating  a 
much  shorter  period  of  after-treatment. 
In  the  class  of  cases  which  we  are  now 


Fig.  33.32.— The  Concho-meatal  Flap  is  seen  Behind  the  Mastoid  Flap. 
The  sutures  ai-e  passed  tliroueh  it  anil  the  two  ends  of  each  suture 
are  then  threaded  on  one  needle  and  passed  through  the  mastoid 
flap  and  then  tied  over  a  piece  of  rubber  tubing.  (From  Jaeobson 
and  Steward :  "The  Operations  of  Surffery."J 

considering,  the  after-treatment  requires  much  judgment. 
Irrigation  should  not  be  resorted  to  if  it  can  be  avoided ;  as 
a  substitute,  very  gentle  dry  cleansing  is  to  be  preferred. 
The  first  dressing  need  not  be  disturbed  for  si.x  or  seven 
days  unless  the  temperature  denotes  a  septic  disturbance ; 
subsequenth".  however,  the  parts  will  have  to  be  dressed 
every  other  day.  The  sutures  are  geucralh'  removed  at 
the  time  of  the  first  dressing.  The  gauze  drain  in  the 
lower  end  of  the  mastoid  wound  is  to  be  graduall.v  short- 
ened utilil  the  wound  has  healed  from  the  bottom.  E-\- 
uberant  gi'auulatious  are  to  be  cut  down  by  means  of  the 
curette,  which  must  be  used  very  gentlj-,  or  by  means  of 
a  small  bead  of  nitrate  of  silver  fused  on  the  end  of  a  sil- 
ver probe.  At  each  dressing  the  cavitj'  should  be  dusted 
with  finely  powdered  boracic  acid  or  with  subgallate  of 
bismuth,  and  a  loose  packing  of  sterile  gauze  should  be 
inserted.  If  there  is  much  supjiuration  from  the  Eusta- 
chian tube  an  a])plication  <if  a  solution  of  nitrate  of  silver 
(fifteen  or  twenty  grains  to  the  ounce  of  distilled  water), 
or  of  one  of  sulphate  of  zinc  (five  or  si.x  grains  to  the 
ounce  of  distilled  water),  should  be  made  to  the  mouth  of 
the  tube  on  a  cotton-tipped  applicator.  The  cavity  must 
not  be  allowed  to  become  obliterated  by  excessive  granu- 
lations and  strict  asepsis  must  be  employed  so  as  to  pre- 
vent the  possibilit3'  of  perichondritis.  If  the  case  is  one 
in  which  an  acute  exacerbation  has  taken  place,  with 
the  formation  of  a  subperiosteal  abscess  and  jjerforatiou 
through  the  skin,  it  may  be  impossible  to  obtain,  from 
the  immediate  vicinity,  enough  healthy  skin  to  cover  the 
exposed  portions  of  the  mastoid.  When  this  is  found 
to  be  the  ease,  the  difficulty  may  be  overcome  by  a  resort, 
at  some  later  date,  to  a  plastic  operation,  or  the  healing 
may  be  hastened  by  the  transplantation  of  small  skin 
grafts. 


The  Staci^  Operation. 

The  patient  is  prejiared  as  for  the  former  operations. 
The  first  incision  is  made  as  in  the  radical  operation  de- 
scribed above.  The  anterior  flap  is  reflected  forward  so 
as  fully  to  expose  the  bony  external  auditory  canal ;  the 
membranous  canal  is  then  completel}'  shelled  out  of  its 
bony  supi)ort  and  the  entire  mass  is  held  forward  with 
a  blunt  retractor.  This  gives  an  unobstructed  view  of 
the  tympanic  cavity  and  of  the  bony  structui-es  to  be 
operated  upon.  If  any  remnants  of  the  tympanic  mem- 
brane or  of  the  ossicles,  or  auj'  granulation  tis- 
sue, be  present,  they  should  all  be  removed  and 
the  tympanic  cavity  cleaned.  As  the  next 
step,  the  upper  and  posterior  walls  of  the  canal 
should  be  i-emoved  with  the  chisel  to  such  aa 
extent  as  will  fully  expose  to  view  the  epitym- 
panic  space  and  the  antrum.  Of  course  great; 
care  must  be  used  to  avoid  wounding  tlie  fa- 
cial nerve.  As  tui  extra  precaution  against 
this  accident  Stacke  inakesu.se  of  a  hook-like 
instrument  which  he  calls  a  "protector"  and 
which  is  introduced  from  the  tympanic  cavity 
into  the  antrum,  so  that  if  by  an\-  chance  the 
chisel  should  slip  it  will  strike  this  protector. 
The  posterior  canal  wall  is  removed  as  in  the  radical 
operation  and  all  cells  adjacent  to  the  antrum  are  re- 
moved; in  fact,  the  operation  on  the  bony  parts  should, 
so  far  as  circumstances  will  permit,  lie  as  radical  as 
the  so-called  radical  opei-ation.  The  chief  point  of  dif- 
fei-euce  between  the  two  is  to  be  found  in  the  fact 
that  in  the  radical  operation  the  mastoid  cortex  is  first 
removed  and  the  antrum  enteied  from  behind,  while  iu 
the  Stacke  operation  the  antrum  is  entered  from  iu 
front  and  the  mastoid  cells  are  excavated  by  work 
done  wholh-  from  the  side  of  the  external  auditor}-  ca- 
nal— the  mastoid  cortex  being  left  undisturbeil.  "This 
operation  must  necessarily  be  less  complete  than  the 
Schwartze-Stacke  operation,  for  it  is  not  possible,  by 
way  of  the  external  auditor}-  canal,  to  remove  the  mas- 
toid cells  at  the  tip,  or  even  those  situated  at  a  higher 
level.  Exposure  of  the  middle  or  the  posterior  cerebral 
fossa  often  takes  place  in  the  Stacke  as  iu  the  other  oper- 
ations, but  under  strict  asepsis  this  occurrence  need  cause 
no  anxiety.  Stacke's.  as  well  as  the  other  methods  of 
furnishing  an  epidermal  lining  for  the  excavation  by 
means  of  a  flaj),  has  already  been  described  above.  The 
flap  or  flaps  thus  provided  are  to  be  pushed  into  place 
and  iodoform  gauze  packed  down  upon  them  to  hold 
them  in  apposition  with  the  bony  wall  after  the  external 
mastoid  wound  has  been  entirelj-  closed.  In  the  subse- 
quent management  of  the  case  the  same  directions  are  to 
be  followed  as  those  which  are  mentioned  in  the  descrip- 
tion of  the  Schwartze-Stacke  operation. 

Opekations  for  Meningitis,  Extradural  Abscess, 
Encephalic  Abscess,  and  for  Sinus-Thrombosis 
OF  Otitic  Origin. 

Several  of  these  intracranial  lesions  are  often  to  be 
found  in  the  same  case,  the  most  frequent  being  an  ex- 
tradural abscess,  which  is  a  localized  pachymeningitis, 
walled  off  b}-  adhesions  from  the  rest  of  the  dura  mater. 
In  cases  of  sinus  thrombosis  a  complicating  encephalic 
abscess  is  more  apt  to  be  cerebellar  than  cerebral.  As  a 
rule,  the  intracranial  lesion  is  most  often  found  in  the 
vicinity  of  the  most  necrotic  portion  of  the  causal  focus 
of  ear  disease. 

I.  E.rtraduml  and  EncepMUe  Abscesses. — Extradural 
abscesses  in  tiie  mid<lle  fossa  generally  lie  just  outside  of 
(i.e.,  below)  that  portion  of  the  dura  which  covers  the 
lower  and  posterior  portion  of  the  temporo-sphenoidal 
lobe,  while  those  occurring  in  the  posterior  fossa  are  iii 
contact  with  that  portion  of  the  dura  which  encases  the 
anterior  portion  of  the  occipital  lobe.  Of  encephalic 
abscesses  the  majority  are  to  be  found  in  the  cerebrum, 
and  of  these  the  larger  projiortion  are  to  be  found  in  the 
temporo-sphenoidal  lobe  where  they  generally  occupy 
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the  inferior  aud  posterior  portiou  of  tliis  lobe,  above  and 
behind  tlie  tynipanic  I'oof  and  tlie  petrous  portion  of  the 
temporal  boue.  In  cases  of  cerebellar  abscess  the  most 
usual  site  is  at  a  point  close  to  the  anterior  and  lateral 
surface  of  the  cerebellum,  behind  the  petrous  portion  of 
the  temporal  bone. 

In  cases  in  which  the  surgeon,  although  convinced  that 
an  abscess  exists  in  some  part  of  the  eucephalon,  is  nev- 
ertheless unable  to  decide  whether  it  is  located  in  the 
cerebrum  or  in  the  cerebellum,  it  is  his  duty  to  explore 
first  the  most  likely  sites  in  the  cerebrum,  and  then,  if  he 
fails  to  tind  the  abscess  in  this  part  of  the  brain,  to  ex- 
plore the  cerebellum. 

ileuiugitis  of  otitic  origin  is  sometimes  non-suppura- 
tive  (meningitis  serosa).  Usually,  however,  it  is  puru- 
lent in  character  and  limited  to  a  comparatively  small 
area  by  a  preceding  adhesive  inflaiumation.  In  these 
cases  of  serous  meningitis  the  early  recognition  of  the 
jireseuce  of  the  disease  and  the  drainage  of  the  affected 
region— by  the  estabii-shment  of  an  ojieuing  in  the  bony 
wall  of  the  cranial  cavity,  by  incising  the  dura,  and  finally 
by  inserting  a  gauze  drain — has  in  some  few  cases  been 
the  means  of  saving  a  patient's  life.  Asa  preliminary  to 
these  steps  one  may,  according  to  the  acuteness  or  the 
chronicity  of  the  causal  ear  disease,  either  make  a  simple 
opening  into  the  mastoid  cells,  in  order  to  reach  the 
deeper-lying  structures,  or  perform  the  radical  operation. 
The  tympanic  roof  must  be  removed  and  the  dura  in- 
cised. In  cases  of  meningitis  serosa,  the  ventricle  should 
also  be  drained,  by  means  of  a  tent  or  drain  left  in.  mln, 
and  in  addition  it  may  be  well  to  make  a  lumbar  punct- 
ure. 

In  all  cases  of  intracranial  complications  of  otitic 
origin,  the  mastoid  cells  and  the  antrum — antl,  in  chronic 
cases,  tlie  tympanic  cavity  as  well — are  lirst  to  be  opened 
into.  Then  the  surgeon,  bearing  in  mind  tliatin  tlie  large 
majority  of  instances  the  intracranial  eomplicaticm  lies 
nearest  the  focus  of  infection  in  the  ear,  and  realizing 
also  that  it  is  desirable  to  enter  the  cranial  cavity  by  that 
route  which  is  at  once  the  easiest  and  nearest  as  well  as 
the  one  which  admits  of  the  best  drainage,  proceeds — in 
the  case  of  a  lesion  which  he  believes  to  be  located  in  the 
middle  fossa  or  vicinity — to  remove  the  thin  plate  of  bone 
which  separates  the  tympanum,  antrum,  and  adjacent 
cells  from  the  cranial  cavity  (see  Fig.  3329).  One  sur- 
face of  this  plate  of  bone — it  should  be  remembered — 
forms  the  tympanic  roof,  the  other  tlie  floor  of  the  mid- 
cile  fossa.  Tlie  first  opening  through  the  bone  is  to  be 
made  with  the  chisel,  but  afterward  the  curette  and 
rongeur  forceps  are  to  be  employed  for  the  purpose  of 
enlarging  it.  Either  of  these  instruments  is  much  to 
be  preferred  to  the  cliisel,  the  trephine,  or  the  dental 
burr.  They  are  not  only  full_y  as  effective  as  these, 
but  they  possess  in  addition  "the  great  advantage  of 
not  being  likel_y,  as  are  the  other  instruments,  which 
have  to  work  from  without  inward,  of  wounding  the 
deeper-lying  soft  structures.  In  the  removal  of  bone 
by  means  of  the  curette  or  tlie  rongeur  forceps  the 
tip  of  the  former  or  the  beak  of  the  latter  is  inserted 
between  the  dura  and  the  bone,  and  a  portion  of  the 
latter  of  the  size  desired  is  then  easily  liii>Uen  or  bit- 
ten off,  tlie  force  applied  always  working  in  the  direc- 
tion away  from  the  soft  parts.  If  the  cortex  is  unusually 
thick  and  sclerosed  at  any  one  point  it  may  be  best  to 
employ  the  chisel  for  the  purpose  of  removing  the  more 
superficial  portions,  and  thus  gradually  to  reduce  the 
bone  to  the  desired  degree  of  thinness.  It  is  surprising, 
however,  how  thick  a  mass  of  bone  the  forcejis  shown  in 
Fig.  332.5  is  capable  of  biting  oil.  After  the  tympanic 
roof  has  been  removed  it  is  easy  to  extend  the  opening  in 
any  given  direction — as  may  be  indicated  by  the  I'oute 
taken  by  the  infection — by  removing  the  lateral  wall 
of  the  middle  fossa  (the  squamous  jjlate  of  the  temporal 
bone).  In  removing  this  plate  care  must  be  taken  to 
avoid  the  middle  meningeal  artery,  as  the  wounding  of 
this  vessel  is  likely  to  cause  a  hemorrhage  whicli  it  is 
dillicult  to  control.  As  has  lieen  said  above,  the  larger 
number  of  intracranial  complications  are  seated  in  the 


lower  and  posterior  portion  of  the  temporal  lobe,  and 
consequently,  as  soon  as  the  plate  of  boue  above  the  ex- 
cavated mastoid  cells  lias  been  removed,  it  is  most  likely 
that  the  nature  of  the  lesion  will  then  be  revealed.  Fur- 
thermore, the  affected  area  will  bj-  this  mode  of  proce- 
dure be  exposed  at  its  most  dependent  point.  When 
once  the  diseased  tissues  are  exposed,  bone  must  be  re- 
moved until  normal  tissue  shows  around  the  diseased 
area.  If  a  localized  pachymeningitis  (an  extradural  ab- 
scess) is  present,  the  simple  laying  bare  of  the  site  of  tlie 
disease  and  establishing  good  drainage,  after  carefully 
cleansing  the  parts,  will  result  in  a  cure.  It  is  best  not 
to  curette  any  granulations  that  may  be  present.  If, 
after  they  have  thus  been  exposed,  they  do  not  soon  disap- 
pear, cauterization  by  means  of  the  nitrate-of-silver  stick 
may  be  resorted  to.  The  wound  should  be  left  widely 
open  and  antiseptic  or  sterilized  dressings  applied. 

When  an  encephalic  abscess  is  suspected  but  not  locat- 
ed, the  best  wa}'  of  searching  for  it  is  first  to  incise  the 
dura  in  thecentreof  the  boneopening  so  tliat  hemorrhage 
from  auj'  bleeding  vessels  may  be  readil_y  controlled. 
(The  reason  why  the  bleeding  may  more  easily  be  con- 
trolled at  this  part  of  the  wound  liecomes  apparent  if  we 
consider  the  fact  that  these  vessels  have  a  tendency  to 
retract,  and  if  the  opening  is  made  near  the  bony  edge 
the  vessels  maj'  retract  under  tins  bone  and  so  make  it 
diflicult  for  the  surgeon  to  seize  them  with  the  artery 
clamp.)  In  incising  the  dura,  nierelj'  the  outer  laj'er 
should  be  opened  with  a  knife  and  the  inner  layers  ]>ene- 
trated  with  a  blunt-pointed,  deeply  gi'ooved  director. 
The  same  instrument  should  be  used  in  exploring  the  cere- 
bral tissues  for  the  purpose  of  locating  tlie  pus;  a  trocar 
and  cannula  do  not  answer  equally  well,  as  the  latter 
readily  becomes  clogged,  and,  besides,  it  is  easily  possible 
to  jiass  the  two  in.struments  directly  through  a  pus  cavity 
into  sound  brain  tissue  beyond  and  thus  fail  to  obtain  any 
pus  when  the  suction  syringe  is  ap|)lied  to  the  cannula 
after  the  withdrawal  of  the  trocar.  But  when  a  grooved 
director  is  eiuployed  in  exploring  the  brain,  especially  if  a 
little  downward  pressure  is  exerted  upon  the  brain  tissue 
at  the  same  time,  and  if  the  outer  part  of  the  sinus  is 
stretched  open  by  means  of  an  artery  clamp  or  a  pair  of 
dressing  forceps,  the  pus — if  any  has  been  encountered 
in  the  track  of  the  instrument — will  almost  surely  escape 
by  way  of  the  groove  in  the  director.  When  the  brain  is 
exposed  in  the  manner  described  care  must  be  exercised 
to  prevent  the  director  from  penetrating  to  a  vertical  depth 
of  more  than  3  cm.  It  may  be  necessary  to  introduce  the 
instrument  several  times  before  the  abscess  is  located.  It 
should  first  be  introduced  in  a  direction  upward,  inward, 
and  backward,  in  tlie  temporo-sphenoidal  lobe;  then,  if 
the  abscess  is  not  found  in  this  direction,  the  director  may 
next  be  passed  directly  inward  and  upward.  If  here  too 
no  pus  should  be  discovered,  it  will  be  well  to  introduce 
the  director  inward,  upAvard.  and  forward.  As  regards 
the  proper  mode  of  conducting  the  exploration  I  will 
simply  add  that  the  direct(a'  should  be  advanceil  slowly 
for  a  short  distance  and  then  withdrawn  tor  a  part  of  this 
distance;  then  it  should  be  pushed  in  a  second  time  to  a 
still  greater  depth  and  again  withdrawn  as  in  the  first 
instance;  and  so  on.  When  tlic  pus  is  encountered,  the 
track  made  by  the  director  should  be  freely  enlarged 
with  the  scalpel,  and  the  pus  allowed  to  flow  out.  The 
finger  should  then  be  introduced  to  explore  the  wall  of 
the  cavity  and  the  latter  should  be  cleansed  with  gauze 
wipes.  I  prefer  this  procedure  to  even  gentle  syringing 
with  a  .saline  solution  and  the  employment  of  the  double 
catheter;  it  is  less  likely,  as  it  seems  to  me,  to  force  the 
pus  into  the  loose  open  cerebral  structures.  I  also  prefer 
to  rely  upon  a  gauze  drain  rather  than  upon  a  rubber  or 
bone  drainage  tube;  for  these  tubes,  as  it  .seems  to  me, 
are  more  unyielding  and  therefore  more  ii'ritating  to  the 
soft  cerebral  tis.sues.  A  wick  formed  of  a  number  of 
strands  of  catgut  or  silkworm  gut  make  a  good  drain. 
In  the  .subse(|uent  care  of  tlie  wound  it  will  be  found 
advisalile  to  dry  out  the  cavity  in  the  brain  every  other 
day.  and  soinetiines  even  daily,  and  on  each  occasion  a 
.shorter  drain  should  be  inserted,  until  the  cavity  finally 
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closes.  When,  as  occasionally-  happens,  a  hernia  cerebri 
develops  after  the  evacuatiou  of  the  abscess,  moderate 
pressure  and  the  cicatrization  of  the  tissues  will  have  to 
be  depended  upon  for  the  reduction  and  eventual  oblite- 
ration of  the  protruding  mass.  Celluloid  and  other  ma- 
terials have  been  employed  to  take  the  place  of  the  loss 
of  bone  substance.  I  have  had  no  personal  experience 
with  their  use,  anil  am  therefore  unable  to  pass  judgment 
upon  their  value. 

When  the  lesion  exists  in  the  posterior  fossa  or  in  the 
cerebellum,  the  sinus  is  tirst  uncovered  (see  Fig.  3329) 
anil  the  bone  gradually  removed  backward  and  upward 
throughout  the  entire  area  invaded  by  the  infection.  Such 
removal  of  bone  should  not  stop  until  normal  tissues  ap- 
pear on  every  .side  of  the  bone  opening.  It  is  easy  to  ex- 
plore the  cerebellum  posteriori)-  to  the  sinus,  the  point  of 
entrance  being  in  the  angle  formed  by  the  junction  of  the 
horizontal  portion  of  the  lateral  sinus  with  its  sigmoid 
portion.  The  exploring  director  is  introduced  at  tirst 
inward  and  forw-ard  toward  the  petrous  portion  of  the 
temporal  bone.  If  pus  is  not  found  here,  the  director,  in 
the  subsequent  explorations,  should  be  turned  more  and 
more  in  a  backward  direction.  It  is  a  much  more  deli- 
cate task  to  enter  the  cerebellum  anteriorly  to  the  sinus. 
If  the  director  is  introduced  at  this  point,  it  should  be 
kejit  on  a  level  with  the  aditus  ad  antrum, -and  the  sur- 
geon should  be  cautious  aljout  pushing  the  instrument  in 
a  downward  direction  in  the  vicinity  of  the  jugular  bulb. 

The  route  from  the  excavated  mastoid  cells  to  the  seat 
of  the  intracranial  lesion  is  of  course  the  only  route  to 
be  followed  by  the  surgeon  in  cases  in  which  the  infec- 
tion has  clearly  spread  along  a  pathway  leading  from 
necrotic  tissue  in  tlie  mastoid  region  to  the  deeper-lying 
area  of  disease  within  the  cranial  cavity. 

There  are  those  who  claim,  with  some  show-  of  reason, 
that  the  removal  of  the  tympanic  roof  expases  the  cranial 
contents  to  a  greater  danger  from  infection  than  if  a  sep- 
arate opening  were  to  be  made,  by  means  of  a  trephine 
or  chisel,  into  the  middle  or  posterior  fossa,  the  iloor  of 
the  middle  fossa  or  the  anterior  w-all  of  the  posterior  fossa 
being  allowed  to  serve  as  a  barrier  between  tlie  infected 
mastdid  cells  and  the  contents  of  the  cranial  cavit}-. 
But,  as  I  have  already  stated  above,  this  method  of  oper- 
ating does  not  alford  the  best  drainage  (especially  when 
the  mitldle  fossa  is  involved),  and  furthermore  if  one  or 
the  other  of  the  cavities  is  already  infected — as  is  pre- 
sumabl)-  the  case — additional  infection  is  not  likely  to 
augment  the  danger.  On  the  other  hand,  if  the  ci'anial 
contents  are  found  to  be  normal,  it  is  easy  to  prevent  an 
extension  of  the  infection  from  the  middle  ear  by  means  of 
proper  dressings.  Then  again,  tliere  is  am])le  evidence 
to  show  that,  when  provision  has  been  made  for  good 
drainage,  infection  does  not  so  readily  pass  from  the  an- 
trum or  the  tympanum  to  the  soft  parts  within  tlie  cranial 
cavitj'  when  the  latter  ai-e  deprived  of  the  wall  of  bone 
that  .se])arates  them  from  the  middle  ear.  In  a  number 
(if  instances  which  have  come  under  my  direct  observa- 
tion an  opening  has  been  inadvertently  established  in  the 
middle  or  posterior  fossa,  during  the  couise  of  the  opera- 
tion fiu'  a  simple  uncomplicated  mastoiditis,  and  vet  in 
not  a  single  one  of  these  cases  have  I  known  an\-  symp- 
toms to  develop  which  would  justify  the  belief  that  any 
infection  had  spread  to  these  deeper  structures  after  the 
establishment  of  this  opening. 

In  operations  for  suspected  intracranial  lesions  the  pref- 
erence shovdd  be  given  to  chloroform  as  an  ana!stiietic, 
owing  to  the  fact  that  it  produces  less  congestion  of  the 
cerebral  vessels,  etc. 

The  course  of  events  after  the  evacuation  of  a  brain 
abscess  by  operative  interference  can  perhaps  best  be 
shown  by  the  report  of  a  case :  A  child,  four  years  of  age, 
was  admitted  to  my  service  in  the  New-  York  Eye  and  Ear 
Intirmary  on  March  2ilth,  1902.  The  history  of  a  long-con- 
tinued, foul-smeliing  discharge  from  the  right  ear,  with 
the  development,  some  ten  days  iireviously.  of  a  swelling 
behind  and  above  the  ear,  was  obtained.  The  child  was 
prepared  for  immediate  operation.  The  mastoid  incision 
was  extended  upward  to  and  above  the  parietal  eminence. 


This  unusually  long  incision  was  rendered  necessary  by 
the  existence  of  a  large  subperiosteal  abscess,  filled  with  a 
most  foul  smelling  pus  and  occupying  a  space  extending 
upward,  fiomthe  mastoid  tip,  ove"r  three  inches  and  from 
an  inch  to  an  inch  and  a  half  in  width.  The  periosteal 
walls  were  found  to  be  gangrenous.  The  bone,  over  a 
small  area  immediately  below  the  parietal  eminence,  was 
of  a  purple-red  color  (evidently  a  beginning  necrosis). 
The  mastoid  cells  were  ojiened  a"ud  much  cholesteatoma- 
tous  material  was  evacuated  :  the  ].)Osterior  canal  w-all  was 
removed  and  the  tympanic  cavity  cleared  of  all  granula- 
tions by  means  of  "the  curette;  tlie  usual  flap  was  made 
from  the  membranous  external  auditory  canal.  The 
dura  was  exposed  above  the  tympanic  roof  and  found  to 
be  normal.  Owing  to  the  necrotic  condition  of  the  peri- 
osteum the  wound  was  left  open  throughout  its  entire 
extent. 

Notwithstanding  the  fact  that  the  child  was  a  puny 
siJecimen  of  humanity  and  did  not  possess  much  recu- 
perative pow-er,  the  wound  made  fair  progress  toward 
healing.  Suddenly,  while  she  was  sitting  np  in  bed,  on 
the  morning  of  April  22d,  the  child  collapsed.  When  I 
reached  the  patient,  a  few  hours  later,  she  was  imcon- 
.scious,  with  a  jjulse  of  l-.?0  and  a  temperature  of  106"  F. 
Tlie  resident  surgecjn  reported  that,  before  she  became 
unconscious,  he  had  failed  to  find  any  evidence  of  paral- 
ysis or  of  anasthesia.  The  iialieiit  was  ]ireiiared  for  an- 
otlier  operation.  The  opening  in  the  tympanic  roof,  made 
at  the  first  operation,  was  enlarged",  a  portion  of  the 
squamous  plate  of  the  temijoral  bone  was  removed,  and 
the  dura  mater  w-as  exposed  from  the  tympanic  i-oof  to 
the  parietal  eminence  a  distance  of  about  three  inches; 
its  width  measured  about  one  inch.  The  dura  mater 
immediately  above  the  tympanic  roof,  which  had  been 
exposed  at  the  first  operation,  was  covered  with  liealthj' 
granulations,  and  the  dura  mater,  on  further  exjiosure, 
was  found  to  be  healthy  for  a  distance  of  from  half  an 
inch  to  three-quarters  of  an  inch  beyond.  As  the  work 
of  removing  the  bone  advanced  in  an  upward  direction, 
it  was  found  that  the  portion  of  the  skull  whicii  at  the 
time  of  the  first  operation  had  presented  a  purple-red 
color,  was  now  noticeably  .softer  and  more  frialile,  and 
immediately  tinder  the  centre  of  this  area  was  found  a 
perforation  in  the  dura  mater.  Granulations  covered  all 
this  portion  of  the  dura  mater,  but  they  were  most  exu- 
berant in  the  immediate  vicinity  of  the  perforation.  Pus 
exuded  from  the  opening.  A  grooved  director,  intro- 
duced into  this  opening  and  pushed  on  toward  the  cen- 
tre of  the  1  uain,  met  with  no  resistance  until  it  had  reached 
a  depth  of  about  two  inches.  As  the  next  step  an  incis- 
ion was  made  through  the  dura  mater  at  this  point.  This 
liberated  a  small  amount  of  odorless  ]ius  and  some  clotted 
blood.  On  introducing  an  encephaloscope  into  the  ab- 
scess cavity  its  bottom  was  found  to  be  filled  with  a  blood 
clot.  This  clot,  it  w-as  inferred,  was  the  result  of  a  re- 
cent hemorrhage  and  the  cause  of  the  collapse  which  had 
occurred  a  few  hours  perviously;  it  was  therefore  not 
disturbed. 

During  the  period  that  followed  the  operation  the 
w-ound  was  dressed  daily  up  to  the  fifth  daj',  when,  as 
very  little  pus  was  present,  the  blood  clot,  w"ith  the  aid 
of  the  encephaloscope,  was  removed.  Upon  taking  away 
the  last  piece  of  this  clot  I  w-as  surpirised  to  see  that  the 
lumen  of  the  encephaloscope  filled  up  with  a  clear  fluid. 
I  introduced  cotton-tipped  applicators  in  quick  succes- 
sion and  in  this  way  I  was  able  to  stop  the  flow  for  a 
sufliciently  long  time  to  obtain  a  view  of  the  bottom  of 
the  cavity.  It  presented  a  smooth  surface  of  a  pinkish- 
white  color,  and  I  noted  the  fact  that  the  fluid  rose  and 
fell  with  each  inspiration  and  expiration.  There  can 
scarcely  be  any  doubt  that  the  descending  horn  of  the 
lateral  ventricle  constituted  the  floor  of  the  cavity  into 
which  I  was  looking. 

A  w-eek  later,  as  only  cerebral  fluid  was  exuding  from 
the  cavity,  the  gauze  drain  was  removed,  and  on  the  next 
da_y  I  found  that  the  cavity  had  closed.  From  this  time 
onward  the  patient  improved  steadily,  both  as  regards 
her  general  health  and  as  regards  tlie  condition  of  the 
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■n-ound.  In  fact,  at  the  end  of  four  months  she  had  visibly 
gained  in  tiesh  and  I  liad  every  reason  to  expect  a  favor- 
able result.  But  at  about  the  beginning'  of  the  fifth  month 
after  the  operation,  the  patii.'nt  developed  a  slight  paresis 
of  the  left  hand  and  leg;  two  weeks  later  the.  bod}'  tem- 
pei'ature  suddenly  rose  to  106'  F.  Further  operative  in- 
terfereuee  revealed  a  softening  of  the  superticial  brain 
strueture,  near  the  outer  wound,  but  no  abscess  was  dis- 
covered. Tlie  patient  sank  gratlually,  and  at  the  end  of 
another  two  weeks  died.  No  autopsy  -was  allow'ed,  but 
the  brain  was  e.xijlored  through  the  wound  of  the  oper- 
ation. No  abscess  was  found,  but  the  lining  of  the  lat- 
eral ventricle  was  covered  with  a  purideut  extulate;  in 
all  likelihood  this  condition  extended  throughout  the 
whole  ventricular  system  of  tlie  brain. 

In  all  probability  the  abscess,  in  the  case  just  narrated, 
'n'as  situated  in  the  ])osterior  portion  of  the  first  temporo- 
spheuoidal  convolution.  As  reganis  the  operation  it 
seems  to  me  that  it  would  have  been  better  if  I  had  en- 
tered the  cranial  cavity  below  tlie  parietal  eminence.  If 
I  had  done  this  I  would  not  have  found  it  necessary  to 
remove  the  bone  over  the  tympanic  roof  nor  the  lateral 
•«all  of  the  middle  fossa,  for  a  distance  of  over  half  an 
inch  above  the  linea  temporalis;  and,  besides,  I  would 
have  left  a  smaller  area  of  brain  surface  unprotected  by 
bone. 

The  infection,  in  this  case,  evidently  spread  from  the 
middle  ear  to  the  antrum,  and  thence  to  the  cortex  of  the 
mastoid  process,  where  it  cause<l  the  formation  of  a  sub- 
periosteal abscess  which  extended  upward  as  far  as  to 
the  ]iarietal  eminence  and  even  a  short  distance  above 
it ;  it  then  spread  to  the  bone  in  the  region  situated  below 
the  parietal  eminence,  causing  a  necrosis  which  extended 
from  tlie  outer  table  of  the  bone  to  and  through  its  inner 
table;  it  then  finally  invaded  the  dura  mater  (pachy- 
meningitis and  an  extradural  abscess),  causing  necrosis 
of  the  portion  invaded,  and  eventually  involving  the 
cerebral  structures  themselves  (abscess  of  the  brain). 

II.  Septic  Sigmoid  Sinus  Thrombosis. — In  cases  of  septic 
sigmoid  sinus  thrombosis  the  surgical  measures  required 
are  the  following:  The  mastoid  operation  having  been 
coinp!ete<l  in  the  manner  already  described  in  the  earlier 
part  of  this  article,  the  sinus  ^\•tl\\  is  to  be  gradually  re- 
moved liy  the  use  of  a  broad  curette,  and,  when  an  open- 
ing has  been  made  in  the  wall,  it  slmuid  be  enlarged  up- 
ward ami  downward  with  a  luurof  rongeur  forceps.  The 
sinus  should  be  exposed  for  a  sufficient  distance  beyond 
the  knee,  so  that,  if  it  should  become  necessary  to  intro- 
duce a  curette  at  this  point,  there  would  be  no  obstruct- 
ing curve  to  interfere  with  its  use.  In  the  downward  di- 
rection the  sinus  should  be  exposed  to  view  as  far  as  the 
jugular  bulb  (see  Fig.  3329).  Near  the  bulb  tlie  ope- 
rator must  jiroceed  cautiouslj',  in  order  tliat  he  may  avoid 
wounding  the  facial  nerve  in  front  of  it;  he  must  also 
remember  that  the  foramen  lacerum  posterius  does  not 
give  exit,  from  the  skull,  to  the  jugular  vein  alone,  but 
that  it  also  alfords  a  passage,  through  its  anterior  por- 
tion, to  the  glosso-pharyngeal,  the  pneumogastric,  and 
the  spinal  accessory  nerves.  The  inferior  petrosal  en- 
ters the  sigmoid  sinus  immediately  above  the  jugular 
bulb. 

As  soon  as  the  wall  of  the  sinus  has  been  fully  exposed 
to  view  the  question  at  once  presents  itself.  Does  it  or 
does  it  not  contain  a  thrombus?  Unless  the  clot  is  large 
enough  to  occupj-  the  entire  lumen  of  the  sinus  canal, 
this  question  is  a  very  diftieult  one  to  answer.  From  pal- 
pation alone  it  may  be  impossible  to  determine  -n-hether 
fluid  blood  is  present  or  not;  and  it  is  practicallj'  useless 
to  endeavor  to  make  a  diagnosis  by  aspiration  of  the  si- 
nus; foi'  if  the  cldt  is  centrally  located  the  trocar  will  be 
likely  to  push  it  to  one  side,  or  if  it  hugs  the  wall  of  the 
vein  the  instrument  will  pass  entirely  through  it.  In 
either  case,  therefore,  only  fluid  blood  is  likelj- to  be  ob- 
tained. It  is  therefore  generally  necessary  to  make  the 
diagnosis  from  the  general  and  tlie  local  symptoms  alone 
(.see  Vol.  III.,  p.  658).  In  some  cases,  bowi-ver,  the  symp- 
toms are  not  sufficiently  marked  to  enalile  the  surgeon  to 
make  a  positive  diagnosis,    "\^'hen  this  is  the  case  he  will 


be  compelled  to  make  a  small  incision  in  the  sinus  wall, 
the  blood  current  being  shut  off  above  and  below  by  tlie- 
fingers  of  an  assistant.  If  no  clot  is  found,  a  simple 
pressure  tampon  ■will  control  the  bleeding,  and  this  tam- 
pon may  be  removed  in  the  course  of  a  few  days.  On  the 
other  hand,  if  a  clot  is  found  the  sinus  should  be  opened 
from  a  point  a  little  above  the  jugular  bulb  to  one  situ- 
ated a  short  disbmce  above  the  knee,  the  bleeding  during 
this  procedure  being  under  the  control  of  the  assistant. 
The  curette  is  then  introduced  into  the  sinus  through  the 
incised  opening  and  directed  toward  tlie  torcular.  At 
the  instant  when  this  is  done,  the  assistant  should  cease 
to  make  ju'essure  upon  the  sinus,  thus  permitting  the  sur- 
geon rapidly  to  curette  the  interior  of  the  vein  in  the 
direction  named.  In  carrying  out  this  part  of  the  opei'a- 
tion  it  is  permissible  to  use  a  fair  degree  of  firmness  in 
scraping  the  external  wall  of  the  sinus,  but  a  more  deli- 
cate touch  is  necessary  when  the  pressure  is  applied 
against  the  internal  wall — that  which  lies  next  the  cere- 
belluni.  Free  lileeding  is  allowed  for  a  few  seconds  so 
tliat  the  blood  current  ma}'  wash  out  any  small  particles 
of  clot  that  may  have  escaped  the  curette.  An  iodoform 
gauze  tampon  (placed  orer,  not  in  the  sinus)  is  used  to 
control  the  hemorrhage;  if  it  should  be  inserted  into  the 
lumen  of  the  canal  it  would  hold  it  open,  and  when  it  be- 
came necessary  to  I'emove  it  the  withdrawal  of  the  tent 
would  be  likely  to  pull  the  clot  out  with  it  and  so  cause 
a  recurrence  of  the  luniorrliage.  The  mode  of  procedure 
recommended  for  the  upiier  portion  should  also  be  ap- 
plied to  tlie  jugular  end  of  the  sinus.  The  wound  is  then 
to  be  dressed  as  after  a  mastoid  operation.  If  the  wall 
of  the  einus  is  found  to  be  necrotic,  as  much  of  the  dis- 
eased tissues  as  possible  should  be  cut  away.  Very  little- 
pressure  is  required  to  control  the  hemorrhage;  that  ex- 
erted by  the  usual  packing  of  gauze  and  by  the  outer 
dressings  is  all  that  is  required. 

III.  Liyatiim  and  E-vsectiun  of  the  Internal  Jiirjvhiv. — 
This  is  the  last  of  the  series  of  operations  which  the  surgeon 
may  have  to  perform  in  order  to  rescue  a  patient  from  the 
fatal  effects  of  an  inflammation  of  the  middle  ear.  The 
patient  is  placed  on  the  operating  table  ■ndth  the  shoul- 
ders raised  and  the  head  turned  to  the  opposite  side ;  this 
sharply  defines  the  anterior  border  of  the  sterno-cloido- 
mastoid  muscle,  which  is  the  guide  to  be  followed  by  tlie 
surgeon  in  cutting  down  on  the  vein.  The  neck  should 
of  course  be  thoroughly  cleansed  and  the  field  of  o]iera- 
tion  rendered  aseptic.  The  incision  in  the  skin  extends, 
from  the  sterno-clavicular  articulation  to  a  point  niiilwa}' 
between  the  angle  of  the  jaw  and  the  mastoid  process. 
It  is  ('arried  through  the  superficial  fasciae  and  the  pla- 
tysma  myoides  muscle.  On  reaching  the  deep  cervical 
fascite  the  surgeon  should  do  whatever  further  dis.secting 
may  be  needed,  with  tlie  handle  of  the  scalpel,  or  M'ith 
.some  other  blunt  instrument,  ratlier  than  with  the  cut- 
ting edge  of  the  knife.  The  latter  is  to  be  used  only 
where  the  tissues  are  too  firm  to  be  torn  apart.  The 
branches  of  the  superficial  cervical  nerve  and  of  the  ex- 
ternal jugular  vein  are  encountered  in  the  course  of  the 
ojjeratiou.  About  two-thirds  of  the  way  down  the  neck, 
and  beneath  the  steruo-cleido-mastoid  muscle,  is  the  omo- 
hyoid mu.sclc,  which  must  be  drawn  down  out  of  the 
way.  Some  small  vessels  are  encountered,  and  if  they 
get  in  the  way,  they  should  be  ligated  and  divided.  The 
jugular  vein  lies  in  the  same  sheath  with  the  internal 
carotid  artery  and  the  pneumogastric  nerve,  and  is  cov- 
ered by  a  filirous  sheath  which  also  constitutes  the  pos- 
terior wall  of  the  sheath  of  the  sterno-cleido-mastoid  mus- 
cle. The  muscle  is  retracted  and  this  sliealh  is  divided 
and  then  opened  throughout  its  entire  length.  The  vein, 
it  must  be  remembered,  is  very  tliin  and  easily  punctured, 
especially  if  distended.  It  usually  lies  to  the  outside  of 
the  artery,  the  nerve  Ij'iug  between  the  two.  At  times^ 
the  vein  is  collapsed  and  so  small  that  it  is  difficult  to 
find. 

Wlien  the  vein  has  been  freed  throughout  this  entire 
length  its  branches  are  next  to  be  tied  off  (j'.f.,  the  facial, 
the  superior  and  middle  thyroid,  and  the  lingual  vein.s). 
The  internal  jugular  is  then  to  be  tied  at  two  different 
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points — oue  a  little  above  its  nuiou  with  the  subclavian 
veiu.  and  the  other  at  its  upper  end.  At  each  of  these 
two  points  two  separate  ligatures  are  to  be  placed  around 
the  veiu,  which  is  then  to.  be  divided  at  each  of  these 
points;  the  knife  (guided  by  a  director,  which  at  the 
same  time  protects  the  surrounding  structures  from  in- 
jury) passing  between  the  two  ligatures  in  each  case). 
The  division  is  to  be  made  at  the  lower  point  of  ligation 
first,  and  the  vessel  is  to  be  carefully  dissected  out  from 
its  bed  until  the  upper  point  of  ligation  is  reached. 
At  this  point  the  veiu  is  again  to  be  divided  and  the  ex- 
sected  portion  entirelj'  removed.  Under  no  circumstances 
shoidd  this  infected  ])art  of  the  vein  be  allowed  to  re- 
main behind.  If  there  lias  been  no  sloughing  of  the 
siiuis.  and  if  no  pus  is  present  in  the  wound,  it  may  be 
entirely  clo.sed  with  sutures,  or  a  drain  may  lie  placed 
at  either  end  or  at  both  ends,  and  the  usual  dressings 
applied. 

Jansen  {ArMres  of  Otology,  vol.  xxx..  p.  3GT),  in  a  dis- 
cussion on  otogenous  sinus  thrombosis,  in  which  the 
question  of  whether  or  not  the  jugular  vein  should  be 
ligated  liefore  or  after  the  opening  of  the  sinus,  or  at  all, 
constituted  the  most  important  point  discussed,  promul- 
gated the  following  rules: 

Ligation  of  tlie  jugular  veiu  is  done — 

I.  As  the  fr.'<t  sUp  of  the  operation:  (1)  in  undisputed 
cases  of  jugular  phlebitis:  (2)  in  septica-mia. 

II.  Afler  e.rposiire  of  the  siinus:  (1)  if  the  sinus  appears 
healthy',  having  no  perisinous  atlections.  but  being  ac- 
companied by  rigors  and  marked  oscillations  of  tem- 
perature ind'ieatrve  of  a  marked  septicaemia;  (2)  in 
peiiphlebitis  and  parietal  thrombosis  under  the  same 
conditions. 

III.  After  ineisiono!  the  ainus:  (1)  if  the  septic  throm- 
bus is  or  was  situated  in  the  immediate  neighborhood  of 
the  jugular  bulb;  (2)  if,  after  the  incision,  the  rigors  do 
uot  cease,  nor  the  temperature  decrease  materially. 

The  sinus  is  opened  (1)  when  there  is  evidence  of  a  sep- 
tically  disintegrated  thrombus:  (2)  in  gangrene  of  the 
sinus" wall;  (3)  in  repeated  rigors,  with  marked  oscilla- 
tions of  temperature  and  poor  general  condition;  (4) 
when  there  is  neuritis  optica. 

The  weight  of  opinions  as  well  as  the  weight  of  statis- 
tics wouUriead  one  to  believe  that  the  above-mentioned 
rules  for  guidance  in  these  cases  are  very  judicious, 
being  neither  too  cimservative  nor  too  radical. 

Randall  (Unii-eisitii  Me.dicdlJo'irndl,  October.  1900).  in 
an  article  entitled  "A  Review  of  Surgery,  with  Special 
Reference  to  Operation  for  Phleboihrombosis  of  the  Lat- 
eral Sinus"'  and  containing  a  most  excellent  summary, 
draws  the  following  conclusions:  Shock  should  be  fore- 
stalled by  avoiding  loss  of  blood,  by  maintaining  the 
body  temperature,  by  the  injection  of  a  hot  saline  solu- 
tion, and  by  the  rapid  use  of  the  chisel,  curette,  and  the 
rongeur  with  the  minimum  use  of  the  mallet.*  Metasta- 
ses already  formed,  even  in  the  lungs,  are  not  necessarily 
contraindications  for  operation,  since  the  secondary  foci 
are  generally  less  virulent  and  may  heal.  Brain  abscess, 
especially  ill  the  cerebellum,  should  be  constantly  watched 
for,  and" may  yield  to  prompt  evacuation.  Leptomen- 
ingitis alone"  seems  to  preclude  recovery;  and  yet,  in 
some  cases,  the  symptoms  of  this  serious  complication 
may  promptly  disappear  after  operation. 

The  carotid  artery  and  the  hnlb  of  the  jur/iilor  rein 
because  of  their  displacement  forward  into  the  tympanic 
cavity,  have,  in  a  few  rare  cases,  been  wounded  in  oper- 
ation's upon  the  drum  membrane  or  in  the  middle  ear. 
Bruhl  mentions  a  case  in  which  the  carotid  canal  almost 
reached  to  the  promontory  of  the  middle  ear.  If  this  ac- 
cident should  occur,  packing  with  iodoform  gauze  may 
control  the  hemorrhage,  and'continued  pressure  over  the 
carotid  will  assist  in  the  formation  of  a  clot. 

In  cases  in  which  the  inlernid  ear  is  the  seat  of  a  puru- 
lent lutiammation,  the  labyrinth  will  have  to  be  opened 


*  The  inhalation  of  oxvgen,  especially  in  septic  cases  or  in  those  in 
which  the  lungs  are  InvolveU,  is  an  excellent  sustaining  measure. 


and  drained:  and  if  seqitestraof  the  bony  labyrinth  exist,- 
they  will  have  to  be  removed.  BoJ/ert  Lewis,  Jr. 

LlTER.lTVRE. 

Broca :  The  Surgical  Anatomy  and  Operative  Surgery  of  the  Middle- 
Ear.  Buck  :  Diseases  of  the  Fai'.  Racon:  Maunal  of  Otolopy.  Bruhl 
and  Poliizer:  Atlas  and  K|jitMiiic  nf  ( (tii|"<,'y.  Maceweu  :  liiscases  of 
the  Brain  and  spinal  i_'onl.  Jacohsoii  ami  steward:  The  Operations 
of  Surjrerv.  The  Archives  of  Dtolojiy.  The  Journal  of  Laryngol- 
ogy, Rhinology  and  Otology,  and  various  monographs  by  different 
authors. 

MATCHLESS  MINERAL  WELLS.— Butler  County, 
Alabama. 

Post-Office. — Greenville.     Hotels  iit  Greenville. 

These  wells,  two  in  number,  are  situated  two  and  one- 
half  miles  from  Greenville,  a  pleasant  little  town  of  about 
4,500  inhabitants,  in  the  pine  region  of  Alabama.  Green- 
ville is  located  on  the  main  line  of  the  Louisville  and 
Nashville  Railroad,  forty-four  miles  south  of  Montgom- 
ery. The  following  somewhat  remarkable  analysis  of 
the  water  of  these  wells  is  .said  to  have  been  tuade  by 
Profs.  E.  A.  Siuith  and  J.  B.  Little,  and  to  have  been  in- 
dorsed by  Prof.  Henry  AV.  Leflmaun : 

ONE  United  St.itf.s  Gallox  Co.\t.ii.\s: 

Solids.  Grains. 

Sulphuric  acid "^l;*-!!^ 

Ferric  oxide 8(i.o3 

Ferrous  oxide 81.38 

Calcic  oxide 24.5:3 

Maguesic  oxide 22.71 

Potassic  oxide 1.11 

Alumina 3.65 

Silica 5.04 

Sodium  oxide 4-09 

fhlorine 2.47 

Total  solids. 545.60 

Oarhonic  acid  undetermined.    Specillc  gi'avity  of  water,  1.007. 

This  analysis  shows  the  water  to  be  a  powerfid  chalj'- 
beate.  It  is  bottled,  and  is  said  to  have  an  extensive  sale- 
in  the  South.  The  water  is  recoiuinended  for  dyspepsia, 
diarrha;a,  anemia,  general  debility,  etc.  As  a  local  ap- 
plication it  is  used  in  indolent  ulcerations  and  hemor- 
rhoids, as  an  injection  in  gouorrlnea  and  vaginitis,  and 
as  a  S|)ray  or  gargle  in  throat  affections.  The  dose  as  a 
tonic  is  one  or  two  drachms  three  times  a  day,  diluted 
with  plain  water;  as  a  cathartic,  six,  ten,  or  twelve 
drachms  in  an  equal  quantity  of  water. 

James  K.  Crook. 

MAT^— Yeeba  Mate.     Paraguay  Tea.     The  dried 

leaves  of  lh.r  Paraipiensiit  St.  Hil.  (fam.  llicinere).  The 
Ijlant  yielding  this  important  article  is  a  shrub  or  small 
tree,  growing  both  wild  and  cultivated  in  the  countrj' 
for  which  it  is  named,  and  in  other  parts  of  South  Amer- 
ica. The  leaves  are  evergreen,  lanceolate  or  oblong, 
bhmt.  and  sparsel}'  serrate.  For  use  the_y  are  collected, 
dried,  and  generally  broken  into  tine  fragments. 

It  is  not  a  drug  in  the  pi'oper  sen.se  of  the  tei'm,  but  a 
beverage  substance,  being  drunk  in  Si>uth  .Vmerica  as  a 
substitute  for  tea,  for  the  s.ake  of  its  one-half  to  one  and 
one-half  per  cent,  of  caffeine.  With  this  there  occur 
about  fifteen  percent,  of  tannin  and  a  trace  of  volatile 
oil,  so  that  the  resemblance  to  tea  is  very  close.  It  is  the 
staple  beverage  of  millions  of  peojile,  who  are  quite  as 
fond  of  it  as  any  people  are  of  other  beverages,  and  it 
has  the  advantage  of  being  very  cheap.  Various  spas- 
modic attemjits  have  been  made  to  introduce  it  abroad, 
as  a  cheap  substitute  fm-  tea,  for  the  poorer  classes,  but 
they  have  not  succeeded.  At  the  present  time  (a.d. 
190'l),  a  much  more  powerful  and  sustained  commercial 
attempt  is  under  way,  which  bids  fair  to  succeed.  In. 
doses  about  double  tliose  of  tea,  the  characteristic  action 
of  theine  or  caffeine  is  to  be  olitained. 

Jlenry  E.  Rusby. 

MATICO.— "The  leaves  of  Piper  anfftistifolium  R.  et 

P.  (fam.  Piperocca-)"  (U.  S.  P.).     This  plant  is  a  large 

[  shrub  or  small  tree,  growing  upon  the  eastern  slope  of 
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the  Bolivian  Andes,  and  probably  in  Peru,  at  an  eleva- 
tion of  4,000  to  fi,000  feet,  the  belt  inhabited  by  the 
cinchona  and  coca  plants.  It  is  said  to  grow  also  in 
southeastern  Brazil,  but  this  is 
doubtless  a  distinct  species.  Sev- 
eral other  species  are  collected  and 
sold  for  it.  The  following  is  the 
description  of  the  plant : 

Leaf  from  12  to  20  cm.  (.5  to  8 
inches)  in  length,  very  shortly  and 
stoutly  petioled,  oblong-lanceolate, 
with  obliquely  cordate  base,  its 
lobes  rounded,  and  a  long  acu- 
minate, acute  summit:  margin  en- 
tire <ir  obsoletely  crenate;  bnllate 
above,  tinely  eaucellate  umlerneath, 
the  veins  densely  brownish-hairy; 
odor  faint;  taste  aromatic,  pun- 
gent and  bitterish.  The  flower 
spikes,  which  are  frec|uently  jires- 
ent.  are  about  a  fouith  of  an  inch 
in  diameter  and  two-thirds  as  long 
as  the  leaves.  This  distinguishes 
it  from  a  spurious  species  often 
soUi  for  it,  the  leaves  being  decid- 
edly sliorter  and  relativelj'  broader 
and  the  spikes  only  about  half  as 
long  and  relatively  thicker. 
,  -,^^^j^^jj,..,j  qm  Matieo  contains  from  two  to  three 

li'itetT^iafJ-W^Sfiy  per  cent,  of  an  essential  oil,  which 
fei^-^-^'^^'"®^!"  '^  dislilled  for  the  market.  It  is 
aTa~J-^!^-^33f  yellowisli-brown,  of  characteristic 
Qy3,:'r-'ir  ''■l^^l  odor,  and  has  a  specilic  gravity 
fci  ^,  ^;_  Z;31"  of  about  .!<o.  Its  imjiurtant  con- 
'  "'  '  -*''  stitueut  is  the stearopten,  which  has 
been  called  "matieo  camphor" 
{C,qH.„0).  The  oil  of  the  flowers 
is  similar  but  has  a  specific  gravity 
of  l.Kl  With  the  oil,  there  is  con- 
siderable resin  and  tannin,  and  an 
amaroid,  as  well  as  (irtanthie  <ici(1. 

The  essential  oil  is  a  pcjwerful 
abdominal  stimulant,  contracting 
the  vessels  in  serous  diarrlnea  and 
in  intestinal  hemorrhage,  in  which 
action  it  is  aided  by  the  tannin.  It 
has  also  been  used  locally  as  a  haemo- 
static, and  as  an  ordinary  vidner- 
ary.  It  also  possesses  the  ordinai'v 
properties  of  a  bitter  tonic.  Its 
chief  use,  especially  in  France,  has  been  as  a  sul)stitute 
for  cubeb  and  copaiba  in  the  treatment  of  gonorrhcea 
and  cystitis,  but  it  is  inferior  to  them,  especially  to  the 
latter."  We  have  official  the  fluid  extract,  dose  2  to  6 
c.c.  (fl.  3  ss.-iss. ),  and  a  ten-per-cent.  tincture,  made 
with  diluted  alcohol,  the  best  use  of  which  is  as  a 
stomachic,  in  doses  of  |  ss.-i,  Henry  11.  Rusby. 

MATZOON.     See  Milk. 

McCALLISTERS  SODA  SPRINGS.— Jackson  County, 
Oregon. 

Post-Office. — Lake  Creek.     Camping  grounds. 

Access. — Via  Southern  Pacific  Raih'oad  to  Central 
Point:  thence  by  private  conveyance  over  a  fair  wagon- 
road  twenty-five  miles  east  to  springs 

McCallisier's  Springs  are  located  in  a  picturesque 
mountain  region,  .'5,400  feet  above  the  level  of  the  sea. 
This  region  is  noted  for  its  piu'e,  diT  atmosphere  and  its 
freedom  from  miasmatic  diseases.  Tlie  springs  are  two 
in  number,  and  flow  aboiit  120  gallons  per  holu'  each. 
The  water  has  not  yet  been  analyzed.  We  are  informed 
by  Mr.  .T.  G.  3IcCallister,  the  proprietor,  tliat  the  waters 
have  a  wide  reputation  among  the  residents  of  the  sur- 
rounding country  in  the  treat mciit  of  clu-onic  malarial 
poisoning.  It  is  said  that  malaria  is  unknown  in  the 
neighborhood,  and  almost  every  person  suffering  from 
fever  and  ague  is  relieved  after  a  few  days'  stay  at  the 


riG.  3333. —  Leaf  of 
Matieo  Plant.  (Bail- 
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springs.  We  may  easily  lielieve,  however,  that  these 
good  results  aie  at  least  partially  due  to  the  bracing 
mountain  air  of  the  neighborhood.  The  place  is  much 
resoi-ted  to  by  dyspeptics  and  I'heumatic  patients.  The 
water  is  alwa^'s  cold,  and  is  .said  to  possess  excellent 
properties  as  a  tonic  and  appetizant. 

Jiii/ief!  K.  Crook. 

MEASLES.— ("Synonyms :  Morbilli,  Rubeola;  Ger.,  Ma- 
seru, F(ti-/un;  Fr.,  Eoiigeole ;  It.,  liosalia ;  Sp.,  Suram- 
pion. ) 

Definition. — Measles  is  an  eruptive  contagious  fever. 
It  is  characterized  by  a  period  of  incubation,  of  invasion, 
of  eruption,  and  of  decline.  Its  peculiar  symptoms  are 
manifested  upon  the  skin  and  mucous  membranes.  It  is 
highly  contagious  and,  as  a  rule,  attacks  an  individual 
but  once. 

Histoky. — There  is  no  evidence  that  measles  was  rec- 
ognized as  a  distinct  disease  before  the  time  of  Rhazes 
(.\.D.  900).  Although  this  writer  described  measles  and 
smallpox  together,  he  probably  appreciated  their  differ- 
ences. Late  in  the  tenth  century  Aviceuna  described 
measles,  but  it  was  not  until  the  close  of  the  seventeenth 
century  that  this  malady  and  scarhitina  were  definitely 
determined  to  liese])arate  alTeetious,  when  Sydenham  and 
Morton  (1(570-74)  deelared  the  latter  to  be  a  disease  siii 
yeneris.  Thenceforth  descriptions  of  measles  became 
more  clearly  defined,  and  to-day  its  literature  is  veiy 
voluminous.  The  origin  of  measles  is  buried  in  obscur- 
ity. At  present  its  distribution  is  alino.st  world-wide; 
only  the  remotest  corners  of  the  earth  have  remained 
exempt  fi'om  its  ravages.  It  apiieaied  in  America  soon 
after  the  arrival  of  the  tirst  settlers,  and  advanced  stead- 
ily with  the  pioneers  of  civilization.  It  did  not  reach 
Oi'egon  until  1829,  or  California  and  Hudson's  Bay  Ter- 
ritory until  184G.  Greenland,  as  late  as  1864,  had  not 
been  invaded  by  it.' 

Ci.iNic.\i,  History.  —  Typical  Course. — Stage  of  Incu- 
bation. Although  it  has  beeu  asserted  by  Vogel  and 
others  that  fen-  several  days  after  infection  the  contagious 
])riuciple  remains  absolutely  (piieseent.  it  must  be  con- 
cluded that  an  attack  of  measles  begins  at  the  moment 
when  its  specific  influence  is  brought  to  bear  upon  the 
body  of  its  recipient.  Though  not  demonstrable  and, 
certainly,  so  far  as  our  present  methods  of  research  en- 
able us  to  determine,  quite  without  immediate  appre- 
ciable results,  this  influence  continues  and  grows  tmtil  it 
acquires  a  force  capable  of  upsetting  the  equilibrium  of 
the  economy  and  of  initiating  cliaiacteristic  symptoms. 
The  interval  ineludetl  between  the  date  of  infection  and 
that  of  the  outbreak  of  symptoms  is  called  the  period  or 
stiir/e  of  incubation.  Tliis  pei'iod  varies  between  seven 
and  twenty-one  da_ys;  very  rai'ely  it  maybe  more  brief 
than  seven  daj's,  or  prolonged  beymid  twenty-one  daj's. 
Panum,  whose  opportunities  for  observation,  during  an 
epidemic  of  measles  in  the  FaroO  Ishuids,  were  unusually 
good,  determined  that  tlie  eruption  occurred  thirteen  or 
fourteen  days  after  infection.  This  would  give  a  period 
of  incubation  of  from  nine  to  ten  days.  Girard."  in  one 
hundred  and  eight  cases  of  measles,  determined  that  the 
exanthem  appeared  in  from  thirteen  to  sixteen  days, 
never  earliei',  never  later;  in  only  three  cases  was  it  as 
late  as  the  sixteenth  day.  This  would  correspond  to  an 
incubative  period  of  from  nine  to  twelve  days.  Chomel 
taught  that  the  eruption  may  appear  as  early  as  seven 
days  after  infection,  aiul  in  many  cases  may  not  appear 
until  after  fifteen  days.  The  results  of  inoculation  of 
unprotected  individuals,  witli  the  tears  and  catarrhal  se- 
cretions of  jiersons  affected  with  measles,  are,  as  might 
be  supposed,  somewhat  diiTerent.  The  inoculations 
practised  at  Edinburgh,  in  1758,  by  Home,  with  the 
blood  of  infected  persons,  have  been  repeated  with 
blood,  tears,  mucus,  eiiidermic  scales,  etc.,  by  ditfereut 
experimenters,  with  varying  results.  Katona  failed  in 
only  seven  per  cent,  of  eleven  hundi'cd  and  twenty-two 
inoculations.^  Prodromal  symptoms  began  in  his  cases 
on  the  seventh  day.  The  difficulty  of  discovering  the 
exact  time  of  infection  necessarily  renders  the  determi- 
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nation  of  the  duration  of  the  stage  of  incubation  very  un- 
certain. Man}-  instances  of  apparently  protracted  incu- 
baiioii  are  to  be  explained  by  the  fact  that  the  individual 
became  infected  only  after  repeated  exposures.  It  may 
be  concluded  that  most  cases  develop  prodromal  symp- 
toni.s  on  the  ninth  or  tenth  day  after  infection.  These 
will  rarely  appear  on  the  seventh  or  ci.irhth  day,  some- 
what more  frequently  on  the  eleventh  or  twelfth.  da.y, 
and  only  e.vceptionally,  after  more  prolonged  intervals 
or  earlier  than  tlie  seventh  da}'. 

,St<ic/e  of  Invasion. — This  stage  may  begin  abruptly  with 
fever,  or  it  may  be  ushered  in  by  gradually  developing 
evidences  of  disturbed  nutrition.  Anorexia,  nausea, 
headache,  general  malaise,  shiverings  may  accompany  or 
follow-  syni|itoms  of  conjunctival,  nasal",  and  bronchial 
catarih,  diirini;-  which  the  fever  will  become  manifest. 
Altlicmgh  it  has  often  been  claimed  that  vague  signs  of 
disorder  accompany  the  incubative  stage,  it  is  usual  for 
the  invasion  to  be  marked  by  a  sudden  on.set  of  fever,  in 
which,  during  the  first  dav.  a  temperature  of  from  99.1° 
<'.  to  40=  C.  {Wr  to  104=  F.)  will  be  attained.  Wunder- 
lich  has  shown  that  this  preliminary  elevation  of  temper- 
iiture  "allows  us  to  forecast  the  subsequently  occurring 
elevations  with  very  great  probability,  since  these,  on  an 
average,  are  w-ont  to  exceed  the  heieht  of  tlie  initial  rise 
by  about  0.8°  to  1=  C.  (1.5=  to  l.S=  F.),  and  only  ex- 
ceed this  a  trifle  even  when  most  extreme."-'  Catarrhal 
symptoms  develop  almost  immediately;  indeed,  the  im- 
plication of  the  mucous  membranes  is  the  characteristic 
feature  of  this  stage.  The  mucous  memliranes  of  the  eyes, 
nose,  and  throat,  of  the  larynx,  trachea,  and  bronchial 
tubes,  and  sometimes  of  the  digestive  organs,  become 
almost  simultaneously  affected.  The  conjunctiva'  are 
injected  and  leddened,  a  free  discharge  of  tears  follows, 
shortly  succeeded  by  a  scanty  nnico-pundent  formation 
about  the  tarsal  borders,  wliich  is  more  free  in  scrofulous 
'persons.  More  or  less  photophobia  will  be  developed. 
^l(lnli  has  dnnvn  attention  to  the  small  red  spots  visible 
along  the  ciliary  border.  The  eyelids  become  somewhat 
Teddcned  and  sw-ollen.  Koningsten  has  declared  the  con- 
junctival hyperajmia  to  Ije  a  specific  effect  of  the  measles 
^-■ontagium,  and  not  simply  catarrhal.  Sneezing  and 
snuffling,  which  are  often  the  first  symptoms  observed, 
indicate  hyperoemia  and  inflammation  of  the  nasal  mu- 
cous membrane.  A  thin  watery  discharge  from  the  nose 
is  also  present.  After  a  day  or  tw-o  this  becomes  muco- 
]uirulent.  The  membrane  is  seen  to  be  reddened,  and 
iiis|iired  air  excites  a  painful,  burning  sensation.  Cough 
denotes  the  involvement  of  the  respiratory  tract,  and  is 
intense,  usually,  in  proportion  to  the  .severity  of  the  at- 
tack. It  is  at  first  dry  and  troublesome,  but  afterw-ard 
becomes  associated  with  secretion.  Croupy  ciuigh  and 
respiration  sometimes  occur  and  denote  swelling  of  the 
tracheal  and  laryngeal  mucous  membrane.  Rarely,  a'de- 
ma  of  the  glottis  may  suddenly  develop  and  threaten 
life,  or  call  fur  tracheotomy.  Nausea,  vomiting,  and 
total  loss  of  ajipetitc  indicate  perturbation  of  the  gastric 
nuicous  membrane,  and  the  freciuent  appearance  of  diar- 
rha>a  denotes  the  occiu-i-ence  of  intestinal  catarrh.  The 
buccal  cavity  does  not  usually  show  pronounced  alter- 
ations. The  tongvie  quickly  becomes  coated  with  a  thin 
whitish  fur.  through  which  the  papilliB  penetrate.  From 
the  first  there  are  often  pain  and  difllculty  of  sw-allowing. 
and  the  faucial  mucous  membrane  assumes  a  more  vivid 
■coloring;  and  by  the  end  of  the  second  day  careful  in- 
spection will  detect  small  blotches  of  irregular  outline 
and  deepened  color  upon  the  hard  and  soft  [lalate.  Gi- 
ranl  asserts  that  a  punctate  redness  is  visible  on  the  pal- 
ate from  four  to  six  days  before  the  eruption.  Due  at- 
tention has  only  of  late  been  given  to  the  condition  of  the 
mucous  membrane  in  this  stage.  The  posterior  wall  of 
the  pharynx  is  more  intensely  reddened  than  the  arch  of 
the  palate.  From  twelve  to  twenty-four  hours  before 
the  appearance  of  the  cutaneous  eruption,  an  eruption 
invades  the  palatal  mucous  membrane.  The  efllores- 
ceuces  are  irregular,  varying  in  size  from  that  of  a  jiin- 
head  to  that  of  a  hemp  seed  or  a  lentil,  and  are  isolated 
or  confluent.     They  are  sometimes  papular.     These  le- 


sions grow  pale  after  from  twelve  to  twenty-four  hours. 
The  buccal  mucous  membrane  is  sometimes  similarly 
affected  ;  that  of  the  tongue,  however,  is  never  invaded.' 
While  the  eruption  is  most  copious  upon  the  soft  palate 
and  uvula,  it  has  been  observed  upon  the  general  visible 
surface  of  the  respiratory  and  digestive  tracts,  and  its 
existence  at  this  time  justifies  the  opinion  expressed  by 
Hardaway  and  others,  that  it  would  be  better  to  desig- 
nate the  period  of  its  develojiment  as  the  stage  of  the 
"exanthem  of  the  mucous  membrane."  The  throat  is 
felt  by  the  patient  to  be  dry,  and  the  cough,  w-hich  con- 
stantly grow-s  in  intensity,  may  have  a  metallic  ring  and 
may  be  accompanied  by  decided  hoarseness.  Sibilant 
and  sonorous,  and,  occasionally,  subcrepitant  rales,  may 
already  betray  bronchilis.  Not  infrequently  the  symp- 
toms become  complicated  with  epistaxis,  which  rarely 
becomes  alarming.  Nei'vous  agitation  may  now  be  ex- 
treme, or  the  child  may  remain  dull,  inattentive,  or  som- 
nolent. Convulsions  not  very  rarely  apjjear,  but,  when 
observed  thus  early  in  the  disease,  are  not  often  of  grave 
augury. 

The  fever,  which  may  have  developed  with  the  symp- 
toms described,  or  may  have  preceded  them,  becomes  in 
a  few  hours  quite  intense,  in  severe  ca.ses  attaining  a 
temperature  of  from  39=  to  40°  C.  (102.4=  to  104  F.). 
An  exceptional  case  is  rejiorted  by  Ylwulvr  (British  Medi- 
cal Journiil,  1898,  i..  p.  1134)  where  the  fever,  w-hich  was 
107°  F.  before  the  rash  appeared,  after  four  days  rose  to 
110°  F.,  w-as  accompanied  by  unconsciousness  and  fol- 
lowed by  convulsions;  the  patient,  a  child,  was  treated 
w-itli  the  cold  pack  and  recovered.  Vomiting  and  severe 
frontal  headache  often  accompany  the  fever.  The  child 
will  be  fretful  and  peevish,  or  may  remain  drow.sy  and 
apathetic.  All  the  symjjtoms  enumerated  may  be  of  an 
exceedingly  mild  character,  may  even  escape  observation, 
or  they  may  rapidly  develop  a  high  degree  of  intensity. 
Once  developed,  they  continue  unabated  until  the  end  of 
the  second  or  beginning  of  the  third  day,  when  in  most 
cases  tliere  will  be  a  sudden  amelioration.  Indeed,  fever 
may  quite  disappear,  and  delusive  hojies  of  an  inmiediate 
recovery  may  be  entertained.  The  child  will  regain  some 
of  its  gayety  of  manner  and  will  play  about  the  room  at 
times.  The  catarrhal  symptoms,  however,  will  in  most 
cases  persist,  though  with  diminished  vigor.  This  pe- 
riod of  apparent  improvement  is  very  deceptive,  but  by 
Ciireful  consideration  of  all  concomitant  phenomena,  the 
experienced  attendant  w-ill  learn  to  avoid  error.  During 
the  third  day  the  fever  will  increase  and  remain  unaliated, 
while  the  appearance  of  the  cutaneous  erui)tion  will  usher 
in  the  next  stage.  The  high  temperature  of  the  stage  of 
invasion  is  not  again  equalled  rmtil  the  acme  of  the  dis- 
ease, which  occurs  toward  the  close  of  the  second  day  of 
the  eruption.  Careful  consideration  of  the  symptoms,  of 
the  course  of  the  fever,  of  the  development  of  the  ca- 
tarrh, the  coughing  and  sneezing,  the  lachrymation,  tlie 
injection  of  the  conjunctiva',  and  especially  of  the  efflor- 
escences upon  the  faucial  mucous  membrane,  will  often 
justify  a  very  confident  sm-mise  as  to  the  true  nature  of 
the  disorder  before  tlie  cutaneous  eru)ition  ai)pears. 

Koplik's  Siyn. — Dr.  Koiilik,  of  New  York.-'  has  recently 
(1896)  drawn  attention  to  "buccal  spots  "of  characteristic 
appearance  and  much  diagnostic  value.  These  are  now 
generally  known  as  "Koplik's  Spots,"  or  "Koplik's 
Sign,"  and  the  account  here  offered  is  taken  from  his 
writings.  "Scant  attention  has  been  given  to  the  most 
important  elements  of  the  eruption  as  it  appears  on  the 
mucous  menibraneof  theinside  of  the  cheeksand  on  that 
of  the  lips.  A  thorough  understanding  of  the  eruption 
on  the  buccal  mucous  membrane  will  aid  in  separating 
an  invading  measles  from  a  mass  of  eruptions  resembling 
measles  which  appear  on  the  skin  in  infancy  and  child- 
hood. Any  positive  sign  of  the  invasion  of  any  infec- 
tious or  contagious  disease  is  a  step  to  proper  isolation 
and  prophylactic  hj-giene. 

"If  w-e  look  in  the  mouth  at  this  period  (first  twenty- 
four  to  forty-eight  hours  of  the  invasion),  w-e  see  a  red- 
ness of  the  fauces;  perhaps,  not  in  all  cases,  a  few-  spots 
on  the  soft  palate.     On  the  buccal  mucous  membrane 
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uiul  the  inside  of  the  lips,  we  invariahlj  see  a  distiuct 
eruption.  It  consists  of  small,  irregular  spots,  of  a 
bright  red  color.  In  the  centre  of  each  spot  there  is 
noted,  iu  strong  diivlight.  a  minute  bluish-white  speck. 
These  red  spots,  with  accomiiauying  specks  of  a  bluish- 
white  color,  are  absolutely  pathogiioraouic  of  beginning 
measles,  and  -n-heu  seen  can  lie  relied  upon  as  the  fore- 
runner of  tlie  skin  eruption.  .  .  .  No  one  lias,  to  my 
knowledge,  called  attention  to  the  pathognomonic  nature 
of  these  small  bluish-white  specks,  and  their  background 
of  red,  irregular-shaiiedsjiots.  They  cannot  be  mistaken 
for  sprue,  because  the.y  are  not  as  large  nor  as  white  as 
sprue  spots.  These  specks  of  bluish-white,  surrounded 
by  a  red  area,  are  seen  on  the  buccal  mucous  membrane 
and  on  the  inside  of  the  lips,  not  on  the  soft  or  hard  pal- 
ale.  Sometimes  only  a  few  red  spots,  with  the  central 
bluish  point,  may  exist,  six  or  more,  and  iu  marked  cases 
they  may  cover  the  whole  inside  of  the  buccal  mucous 
membrane.  If  these  bluish-white  specks,  on  a  red 
spotted  backgroimd,  are  at  the  height  of  their  develop- 
ment, they  never  become  white  opaque  as  iu  sprue,  and  in 
this  respect,  when  once  seen,  are  diagnostic,  nor  do  they 
ever  coalesce  to  become  plaque-like  in  form.  They  re- 
tain the  punctate  character.  I  have  noted  and  demon- 
strated these  spots  on  the  buccal  mucous  membrane  when 
the  other  symptoms  were  so  slight  that  physicians  have 
doubted  the  diagnosis,  I  have  been  invariably  conl:rmed 
in  m_v  diagnosis  b_v  the  subsequent  appearance  of  the  skin 
eruption. 

'"The  eruption  just  described  is  of  the  greatest  value 
at  the  very  outset  of  the  di.sease,  the  inrasiun.  As  the 
skin  eruption  begins  to  appear  and  spreads,  the  eruption 
on  the  mucous  memljraue  becomes  diffuse,  and  the  char- 
acters of  a  discrete  eruption  disappear  and  lose  themselves 
iu  an  intense  general  redness.  When  the  skin  eruption 
is  at  the  efflorescence,  the  eruption  on  the  buccal  mucous 
membrane  has  lost  the  characters  of  a  discrete  spotting 
and  has  become  a  diffuse  red  background  with  innumer- 
able bluish-white  specks  scattered  on  its  siu'face.  The 
buccal  eruption  begins  to  fade  even  while  the  skin  exan- 
thema is  at  its  height,  or  at  least  while  it  is  running  a  late 
course.  The  mucous  membrane  retrogrades  to  the  nor- 
mal appearances  long  before  the  eruption  on  the  skin  has 
disappeared.  This  being  the  case,  it  will  be  seen  that  the 
buccal  eruption  is  of  the  greatest  diagnostic  value  at  the 
outset  of  the  di.sease,  before  the  appearance  of  the  skin 
eruption  and  at  the  outset  and  height  of  the  skin  erup- 
tion," These  spots  are  sometimes  referred  to  iu  English 
medical  literature  as  Filatow's  spots. 

Stiioc  iif  Enijitioi). — It  rarely  happeus  that  the  eruption 
is  discovered  on  one  in  whom  premonitory  symptoms  have 
not  been  observed.  In  such  cases  inquiry  will  often  elicit 
Ihe  fact  that  for  some  days  previously  the  child  had  not 
been  in  his  accustomed  health,  though  attracting  no  spe- 
cial attention.  A  sHght  cough,  a  mild  corj-za,  a  conjunc- 
tival irritation- cau  be  recollected. 

In  the  great  majority  of  cases  the  eruption  begins  to 
appear  on  the  fourth  day  of  the  disease,  when  the  fever 
and  general  catarrhal  symptoms  are  approaching  their 
height.  It  is  first  seen  on  the  forehead,  temples,  and 
cheeks  as  pale  red  spots,  apprecialile  to  the  eye,  but  not 
to  the  touch.  These  spots  rapidly  increase  "in  number 
and  iu  intensity  of  color,  and  include  the  face,  head, 
neck,  breast,  shoulders,  and  trunk.  By  the  fifth  day.  or 
second  day  of  the  eruption,  in  ordinary-  cases,  the  face 
becomes  swollen  and  more  or  less  covered  ■with  an  erup- 
tion that  has  now  acquired  a  raspberrv-red  color,  and  a 
configuration  and  distribution  of  peculiar  character. 
The  spots  are  now  quite  perceptible  to  liie  finger  and 
sometimes  decidedly  papular,  so  that  at  times  the  hard, 
shotty  papules  of  beginning  smallpox  eruption  are  simu- 
lated. This  resemblance  quickly  disappears  and  the 
papule  becomes  surrounded  by  a  red  areola  of  small  si/e, 
the  whole  spot  not  exceeding  the  size  of  a  Hake  of  bran. 
These  sjjots  tend  to  group  themselves  into  crescentic 
shapes,  or  segments  of  circles,  the  general  distribution  of 
which  varies  considerably  in  intensity.  At  other  times 
the  spots  will  present  a  soft,  almost  uniformly  elevated 


surface  that  may  not  suggest  a  papular  eruption.  The}' 
have  an  irregular  outline  and  are  surrounded  by  normal, 
unaltered  skin,  except  where  the  eruption  becomes  con- 
fluent, as  upon  the  cheeks  in  ordinary  cases,  or  over  moro 
tlittused  areas  in  severe  ones,  or  at  the  site  of  some  pre- 
existing hypertemia,  as  that  from  the  irritation  of  a  sina- 
pism or  other  stimulating  application.  When  confluent 
the  eruption  shows  a  dusky  red  surface,  elevated,  and 
more  or  less  infiltrated. 

During  the  fifth  day  the  eruption  extends  along  the 
trunk  and  upper  extremities,  but  does  not  develop  upcm 
the  legs  until  the  sixth  day.  Here  it  is  usually  not  neailv 
so  intense  either  in  extent  or  in  coloration.  The  groups  of 
maculesare  much  less  numerous,  and  their  color  is  jialer. 
The  general  symptoms  will  have  continued  with  unabated 
vigor.  If  diarrhfva  have  not  already  been  present  during 
the  prodromal  stage,  it  is  now  very  apt  to  occur,  and  may 
prove  very  annoying.  The  temperature  remaius  uii- 
abated,  reaching  its  acme  at  the  height  of  the  eruption. 
The  catarrhal  symptoms  persist,  the  secretions  often  be- 
coming muco-purulent.  At  this  period  vesicles  the  size 
of  a  hemp  seed  may  appear  at  the  mucous  follicles  of  the 
buccal  cavity,  in  the  middle  of  a  macule  or  papule.  Sib- 
ilant, souorous,  and  subcrejiitant  rales  indicate  the  extent 
of  bronchitis  present.  The  maximal  temperature  is  at- 
tained from  the  end  of  the  fourth  to  the  sixth  day  of" 
the  disorder  (earlier  in  mild  cases  than  in  severe  ones), 
and  continues  for  from  one  and  a  half  to  two  days,  when 
there  is  a  sudden  dimiuutionof  fever  and  a  rapid  mitiga- 
tion of  all  the  symptoms. 

At  the  height  of  the  eruption,  the  finger  pressed  upon 
a  spot  causes  the  redness  to  disappear  and  to  be  rejilaced 
bj'  a  pale  yellow  color,  which  rapidly  gives  place  to  the 
returning  hypenemia.  With  the  reduction  of  temper- 
ature the  eru])tion  begins  to  pale,  and  by  the  eighth  day 
will  have  become  quite  indistinct,  and  the  swelling  of  the 
face  and  neck  will  have,  in  great  part,  di-sapj^eared.  With 
defervescence,  which  usually  begins  in  the  night,  the 
eruption  rapidly  fades,  first  in  those  parts  first  in\-aded, 
so  that  by  the  ninth  da^-  the  only  traces  to  be  found  are 
pale-yellow  spots,  which  will  not  entirely  disappear  upon 
pressure.  Occasionally,  when  the  eruption  is  at  its 
height,  a  number  of  tiny,  pin-point  vesicles  may  develop 
more  or  less  abundantly.  They  are  not  of  importance, 
and  commonly  depend  upon  excessive  temperature  of  the 
room  or  too  heavj-  bed-clothing.  At  other  times  the 
eruption  becomes  hemorrhagic  and  assumes  a  petechial 
character,  strongly  suggestive  of  the  exanthem  of  tyjihns- 
fever.  This  condition  is  usually  seen  upon  the  extremi- 
ties, but  may  involve  the  eruption  over  the  whole  body. 
The  spots  assume  a  more  livid  coloration,  and  are  not 
affected  by  pressure.  No  especial  significance  is  to  be 
attached  to  this  form  of  eruption,  the  cotu-se  being  favor- 
able, though  for  many  days  after  the  active  symptoms 
of  the  disease  have  ended  the  surface  remaius  mottled 
with  the  dark  spots.  As  the  intensity  of  the  eruption  is 
usually  proportionate  to  the  severity  of  the  fever,  in 
milder  cases  the  cutaneous  lesious  are  more  scattered  and 
of  less  vivid  coloration;  and  in  the  mildest  cases  fever, 
catarrh,  and  exanthem  may  be  hardly  appreciable,  the 
eruption  especially  being  pale,  scattered,  and  limited  al- 
most entirely  to  the  face,  neck,  and  superior  portion  of 
the  trunk. 

Throughout  the  attack  the  tongue  remaius  moist  and 
thinly  coated  with  a  whitish  ftu'.  This  coating  is  not 
stripped  off  as  in  scarlet  fever,  nor  does  the  tongue  be- 
come dry  and  brownish,  and  cracked  as  in  typhoid  fever, 
unless  complications  of  grave  character  supervene.  After 
defervescence,  it  soon  reacquires  its  normal  appearance. 
Even  at  the  height  of  the  eruption,  the  tongue  usually 
remains  red  at  its  borders.  General  enlargements  of  the 
lymphatic  glands  are  often  observed.  The  submaxillary 
and  anterior  cervical  glands  are  most  marked!}-  swollen. 
The  urine  is  reduced  in  quantity,  is  strongi}'  acid,  and  of 
high  specific  gravity.  Occasionally,  and  especially  early 
during  the  prodromal  stage,  retention  of  urine  may  be 
noted.  At  other  tinu'S  there  is  great  irritability  of  the  • 
bladder,  with  frequent  micturition  and  pain.     ^Ubumi- 
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uiiria  will  rarely  occur,  biit  may  almost  always  be  attrib- 
uted to  the  febrile  condition,  and  not  lo  speeitic  influence. 

The  eruption  is  most  characleristic  in  those  of  fair 
complexion,  though  it  always  retains  its  peculiar  feat- 
ures even  in  the  darker-  individuals  of  the  white  races. 
■In  dark-skinnetl  races,  however,  it  becomes  much  modi- 
lied,  principally,  of  course,  in  its  coloring.  In  negroes 
and  those  of  nii.xed  African  descent,  the  characteristic 
color  disappears  in  pro|)ortiou  to  the  intensity  of  the 
normal  cutaneous  pigmentation.  The  eruption.in  losing 
its  vividness,  seems  to  acquire  a  more  jironouuced  papu- 
lar character,  and  the  summits  of  the  tiny  papules  often 
appear,  by  contrast,  of  a  whitish,  translucent  color,  from 
the  exudation  into  tbem.  Through  the  black  skin  the 
hypera^mic  redness  will  be  obscurely  visible.  The  true 
nature  of  the  eruption  will  usually  be  recognized  w-ith- 
out  difficulty  by  its  distribution,  tiie  anlema  of  the  face, 
the  concomitant  fever  and  catarrhal  symptoms,  and  the 
eruption  upon  the  mucous  membrane. 

Starje  of  Decline. — Though  the  fever  and  eruption 
rapidl}'  disappear,  it  is  not  until  after  several  days  that 
the  catarrhal  symjitoms  sul.iside.  As  these  become  less 
urgent  the  appetite  gi'adualh'  returns,  the  various  func- 
tions become  restored,  the  strength  and  spirits  increase, 
and  the  patient,  though  feeble,  enters  upon  convales- 
cence. This  stage  of  decline  terminates  with  a  scanty 
desquamation.  This  begins  about  the  tenth  or  eleventh 
day,  and  after  mild  cases  may  be  almost  imperceptible. 
L'sually  it  appears,  especially  aljout  the  forehead  and 
cheeks,  as  an  exfoliation  of  fine,  branny,  epidermic 
scales,  quite  unlike  the  desquamation  of  scarlatina.  Af- 
ter a  few  days  it  is  completed,  and  health  becomes  re- 
.established.  Careful  search  is  often  necessary  to  detect 
this  desquamation  upon  the  body  and  limbs. 

Atypical  Course. — Very  many  cases  depart  from  the 
typical  course,  as  described,  in  one  or  more  resj^ects;  in- 
deed, the  general  characters  of  the  malady  maj'  be  irregu- 
lar. The  initiatory  symptoms  of  the  stage  of  invasion 
may  be  so  insignificant  as  entirel^v  to  escape  ob.servation, 
when  it  may  appear  that  the  erupticn  abruptly  ushers  in 
the  disease.  Cases  of  this  kind  are  not  very  uncommon. 
On  thej  other  hand,  the  stage  of  invasion  may  be  pro- 
longed until  the  sixth  or  seventh  da}'.  Here,  however, 
-appearances  are  apt  to  be  misleading,  as  in  cases  in  which 
the  specific  process  develops  during  an  attack  of  simple 
eoryza  or  bronchitis.  The  eruption  may  be  very  long 
delayed  by  pre-existing  internal  disorders  of  more  or  less 
gravity — pulmonary  phthisis,  acute  or  chronic  visceral 
inflammations,  etc. — when  the  whole  course  of  the  dis- 
ease is  apt  to  be  irregular.  The  stage  of  cru|ition  may 
even  be  wanting.  In  such  cases,  a  correct  diagnosis  de- 
pends rather  u]iou  etiological  considerations  tlain  upon 
specificity  of  symptoms;  occurring  sporadically,  these 
ttinnot  be  identitied.  But  it  occasionally  happens,  in 
families,  boarding-schools,  asjdums,  etc.,  where  measles 
prevails,  that  children  unprotected  by  a  previous  attack 
and  exposed  to  the  contagion,  in  due  time  develop  all  the 
S3'inptoms  of  measles  except  the  eruption,  and  upon  re- 
<-overy  remain  protected  from  future  attacks.  Such 
forms  are  designated  as  morbilU  sine  e.vantltemate. 
When,  on  the  other  hand,  the  eruption  occurs  without  a 
well-marked  or  recognized  catarrhal  stage,  and  without 
the  development  of  catarrhal  symptoms  during  its  course, 
similar  diagnostic  difficulties  arise,  and  one  is  only  justi- 
fied in  recognizing  morhiUi  sine  cutarrlto  in  the  presence 
of  unquestionable  e<mditions.  Indeed,  there  are  those 
who  claim  that  unless  catarrhal  symptoms  are  pre.seut,  a 
diagnosis  of  measles  cannot  be  maintained.  In  these 
forms  the  course  is  usually  mild.  Rareh',  a  very  inter- 
esting departure  from  a  typical  course  is  the  appearance 
of  a  rash  almost  sinmltaueously  with  the  outbreak  of  the 
stage  of  invasion.  This  is  usually  observed,  upon  the 
morning  of  the  second  day,  upon  the  cheeks,  forehead, 
temples,  neck,  etc.  At  first  it  is  like  the  ordinary  mea- 
sles rash  in  shape  and  distribution,  but  in  color  it  is  pale. 
AVith  the  mitigation  of  symptoms  that  occurs  by  the 
close  of  the  second  day,  it  ceases  to  develop,  and  may 
even    recede    partially  and    remain    as    pale,    pinkish 


blotches,  until  the  regular  rash  appears  and  supplants  it. 
Such  cases  present  generally  no  other  abnormality  of 
course.  Irregular  distribution  of  the  ra.sh  is  not  very 
infrequently  met  with.  It  may  invade  tiie  trunk  alone, 
or  maj'  spare  the  lower  extremities,  or  it  may  not  apju-ar 
in  the  order  described.  These  are  unimportant  niculifi- 
cations  and  of  themselves  add  no  gravity  to  the  prog- 
nosis. 

As  in  mild  cases  the  rash  may  be  pale,  scanty,  and  not 
well  developed,  so  in  severe  ones  it  may  be  confluent, 
brilliant,  and  abundant;  at  times  it  maybe  livid,  and  the 
patclies  ma\-  coalesce  into  more  or  less  extensive  areas  of 
eruption  over  the  trunk  and  limbs,  as  well  as  upon  the 
face.  These  patches  feel  elevated  and  infiltrated.  Here 
and  there  tracts  of  unaltered  skin  will  be  sharply  circum- 
scribed by  them.  Pressure  upon  these  dark,  livid  jiatches 
will  generally  cause  them  to  grow  pale;  but  there  may 
be  occasionally  observed  evidences  of  hemorrhagic  exu- 
dation in  the  increased  lividity  of  the  patches,  and  in  the 
fact  that  they  are  uninfluenced  bj'  pressure.  The  erup- 
tion may  assume  a  petechial  character  strongly  sugges- 
tive of  the  exauthemof  typhus  fever.  The  hemorrhagic 
spots  often  correspond  closely  to  the  eruptive  lesions  in 
configuration  and  extent,  and  remain  for  many  days  after 
the  activity  of  the  maladj-  is  passed.  This  condition  is 
developed  earlj-,  and  ma.y  involve  the  entire  area  of 
eruption.  It  cannot  be  assigned  to  any  recognizable 
cause,  and,  indeed,  is  not  of  serious  augury.  During 
convalescence  these  hemorrhagic  spots  slowly  undergo 
the  changes  of  extravasated  blood  pigment,  and  disap- 
[lear  within  a  week  or  two,  This  variety  should  not  be 
confounded  with  that  severe  and  extremely  fatal  form  of 
measles  known  as  "  black  measles,"  or  "malignant  hem- 
orrhagic measles,"  which  is  fortunately  veiy  rare,  and 
which  more  especially  attacks  persons  with  bad  hygienic 
surroundings,  such  as  soldiers  in  camps,  convicts,  chil- 
dren crowded  into  badly  constructed  asylums,  etc. ;  also 
those  exhausted  by  intemi>erance,  want,  exposure,  and 
similar  influences.  Here  all  the  symptoms  differ  from 
those  of  the  form  just  described,  in  which,  although  the 
petechial  character  of  the  eruption  is  marked,  there  is 
always  the  corresponding,  associated  intravascular  hy- 
peiUMuia  of  the  eruptive  lesions.  The.se  differ  altogether 
from  the  purplish  and  blackish  ecchymoses  of  malignant 
measles.  It  has  even  been  asserted  that  the  pigmentation 
in  them  is  not  due  to  extravasated  blood,  but  to  the  de- 
composition of  red  blood  cells  exuded  in  a  piu'ely  inflam- 
matory process.  In  malignant  or  "black  measles,"  the 
symptoms  of  profound  systemic  intoxication  are  associ- 
ated with  the  irregularl}' distributed  rash,  which  is  never 
perfectly  developed.  At  first  ajjpearing  possibl,v  in  the 
regular  way,  its  abnormal  course  is  soon  declared.  The 
eruption  ceases  to  develop,  and  the  lesions  already  pres- 
ent fade  away  or  change  into  ecchymotic  spots,  which 
may  correspond  to  the  size  of  the  primary  lesion  or  as- 
sume linear  or  irregular  shapes,  and  involve  larger  tracts 
of  skin.  These  ecchj-moses  are  most  abundant  and  larg- 
est upon  the  trunk  and  on  its  most  dependent  parts, 
though  they  may  appear  an^'where.  Signs  of  failure  of 
circulation,  quick  and  feeble  pulse,  coldness  and  lividity 
of  the  extremities,  delirium,  stupor,  and  snbsultus  tendi- 
num  develop.  Hemorrhages  may  occur  into  and  upon 
mucous  and  serous  membranes,  and  death  follow  early 
from  profound  toxamiia.  Malignant  measles  may  run  a 
very  rapid  course,  as  is  es])ecially  the  case  in  some  epi- 
demics.'' Convalescence,  however,  may  be  established, 
but  will  usually  prove  tedious. 

The  course  of  measles  may  be  made  abnormal  by  the 
existence  of  acute  or  chronic  disease  at  the  time  of  infec- 
tion. Here  much  alteration  in  the  features  of  the  exan- 
them  may  be  noted.  Tiie  ijrodromal  stage  may  lie  un- 
usually protracted,  or  the  eruption  may  be  imperfectly 
developed,  both  as  to  intensity  and  in  distribution  ;  or  the 
mucous  membrane  may  have  to  bear  the  brunt  of  the  at- 
tack; at  other  times  the  attack  seems  to  receive  a  sudden 
check.  The  eruption  fades,  and  is  succeeded  by  great 
pallor.  Such  sudden  arrest  is  usually  due  to  an  inter- 
current maladj',  and  will  be  more  suitably  considered 
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with  the  complications  of  measles.  It  has  already  been 
saiil  tliat  convulsions  occurring  at  the  outset  of  the  dis- 
ease are  not  especially  ominous.  If,  however,  they  oc- 
cur repeatedly,  or  dui'ing  the  later  stages  of  the  disease, 
tliey  are  of  grave  augury,  and  often  precede  or  accom- 
jiaiiy  complications  that  ma_y  lead  to  a  fatal  issue.  In 
rare"  instances  tlie  eruption  is  unduly  prolonged;  it  has 
heen  known  to  persist  as  late  as  thi>  tenth  day. 

Diagnosis. — Although  the  nature  of  the  disease  may 
very  often  be  conjectured  during  the  prodromal  stage, 
it  is  only  during  the  eruptive  stage  that  the  diagnosis 
(if  measles  can  be  definitely  determined.  See,  however, 
Koplik's  sign,  gtipi-n.  JNIeunier,  in  1898,  reported  that 
during  the  incubation  period  of  measles  there  was  con- 
stantly observed  a  loss  of  body  weight,  and  that  this  loss 
in  weight  was  quite  independent  of  any  other  cause.  In 
a  series  of  thirty  cases,  given  bj'  Meunier,  there  was  an 
average  loss  of  310  gm.  (about  ten  ounces),  the  maxi- 
mum being  700  gm.  (about  twenty-two  ounces),  and  the 
minimum  90  gm.  (nearly  three  ounces)  (Guz.  /lebd.  ile 
Med.  et  de  Cliinirr/ic,  1898,  p.  529).  In  tyiiica!  cases  tlie 
combination  of  fever,  eruption,  and  catarrh  of  the  mu- 
cous surfaces  affords  characteristic  and  easily  recogniza- 
ble features,  when  considered  along  with  the  history  and 
course  of  the  malady.  During  the  prodromal  stage  the 
symptoms  may  be  mistaken  for  those  of  simiile  coryza  or 
of  bronchial  cata.rrli.  Indeed,  they  are  often  identical 
with  these,  and  to  this  extent  can  cause  no  confusion. 
They  ma^'  be  suspected  to  depend  upon  the  contagion  of 
measles,  if  they  develop  in  one  who  is  known  to  have 
been  exposed  to  it,  or  if  during  the  second  or  third  da)' 
the  eruption  upon  the  soft  palate  is  observed.  If,  how- 
ever, the  fever  and  catarrh  persist  after  the  fourth  daj' 
without  an  eruption,  measles  may  be  excluded  nearly 
always.  Upon  the  appearance  of  the  erui)tion,  measles 
may  be  confounded  with  Rotlieln  or  German  measles, 
scarlatina,  tj'phus  fever,  and  in  its  earliest  stages  with 
varicella  and  vai'iola.  It  will  also  be  uecessaiy  to  ex- 
clude drug  eruptions,  such  as  those  from  copaiba,  qui- 
nine, etc.  The  diagnosis  between  measles  and  Rotheln 
]>resents  many  difficulties.  It  is  true  that  recent  writers 
describe  Rotheln  as  having  well-marked  characteristics; 
liut  it  must  be  observed  that  many  do  not  agree  as  to 
the  exact  liistorv  and  s^'iuptomatology  of  this  afl'ection. 
This  want  of  agreement  makes  it  difiicult  to  determine 
tlie  standard  of  Rotheln  for  comparison.  The  diagnosis 
nuist  rest  upon  a  general  consideration  of  all  the  symp- 
toms. In  R()theln  the  prodromal  stage  only  exception- 
ally exceeds  twenty-four  hours;  it  often  is  less  than 
twelve  hours.  In  many  cases  Rotheln  is  afebrile 
throughout,  and  in  most  cases  it  is  barely  febrile.  Upon 
this  point,  however,  tliere  is  no  consensus  of  opinion, 
some  authors  describing  epidemics  of  Riitheln  in  which 
fever  of  great  intensity  prevailed.'  C'headle  even  claims 
as  a  distinguishing  mark  of  the  affection  "a  higher  range 
of  temperature  and  its  longer  persistence  "  than  in  ordi- 
nary measles.*  The  catarrhal  symptoms  in  both  affec- 
tions differ  only  in  intensity.  The  faucial  mucous  mem- 
brane in  Rotheln  shows  a  diffused  redness  rather  than  the 
flecked  eruption  of  measles.  Enlargement  of  the  cervi- 
cal glands  has  been  noted  as  of  constant  occuiTence  in 
Rotheln,  but  it  is  likewise  very  often  observed  in  mea- 
sles. The  eruption  of  Rotlieln  is  pale  red,  rather  than 
dark  red,  as  in  measles,  while  the  patches  are  more  circu- 
lar and  less  discrete,  and  with  less  irregular  borders.  It 
is  also  more  rapid  in  its  course,  and  is  but  rarely  fol- 
lowed by  desquamation.  It  sliould  be  remembered,  how- 
ever, that  upon  no  symptoms  of  Rotheln,  as  distinct  from 
tho.se  of  measles,  have  writers  agreed,  and  that  no  case  of 
the  disease  presents  features  sharply  defined  from  those  of 
measles.  Up  to  the  present  time,  therefore,  one  is  not 
justified  in  diagnosticating  Rotheln  in  any  isolated  case, 
unless  the  patient  has  already  had  measles  or  has  been 
exposed  to  the  influence  of  a  prevailing  epidemic  of  the 
former  di.sease. 

Of  the  other  eruptive  fevers,  scarlatina  is  most  like 
measles.  Usually,  however,  the  diagnosis  is  easily 
made.     In  scarlet  fever  the  eruption  appears  by  the  sec- 


ond day.  The  fever  is  accompanied  bj'  sore  throat,  more 
or  less  severe,  with  intense  redness  of  the  faucial  mucous 
membrane.  The  eruption  is  of  a  bright  scarlet  color,  and 
more  regularly  diffused ;  the  papules  are  much  finer.  In 
well-marked  cases  there  is  a  uni\'ersal  redness.  In  mea- 
sles the  eruption  is  of  a  duskj'  red  and  arranged  in  cir- 
cumscribed patches  with  intervening  healthy  surfaces. 
At  times  the  measles  eruption  becomes  almost  universally 
confluent.  The  darker  coloration  is.  however,  still  main- 
tained, and  the  surface  is  distinctly  infiltrated  and  ele- 
vated, giving  to  the  hand  a  sensation  of  roughness. 
JNIoreover,  there  will  always  be  areas  of  less  intense 
eruption,  where  the  characferisfie  arrangement  may  be 
recognized.  Rarely,  scarlatina  develops  a  discrete  eruij- 
tion  closelj'  simulating  that  of  measles.  The  patches  will 
then  be  of  larger  superficial  area,  of  a  brighter  color,  and 
less  iufiltrated.  There  will  nearly  alwaj's  be  present  con- 
comifant  symptoms  that  should  dissipate  doubt.  After 
the  first  few  days  the  tongue,  in  scarlatina,  develops  the 
characteristic  strawberiy  appearance,  whereas  in  measles 
the  tongue  remains  coated  throughout.  The  eruption  of 
scarlatina  is  accompanied  by  a  more  or  less  intense  itch- 
ing, that  is  usually  absent  in  measles.  The  fever  of  scar- 
latina ])ersists  for  some  days  after  the  eruption  has  at- 
tained its  height,  while  in  measles  the  completion  of  the 
eruption  is  marked  liy  almost  immediate  defervescence. 
The  desquamation  of  scarlet  fever  is  composed  of  large, 
sometimes  of  enormous,  flakes  of  epidermis,  while  that  of 
measles  is  braun)'  and  not  abundant.  In  scarlatina  the 
faucial  mucous  membrane  is  inflamed,  sometimes  diph- 
theritic; in  measles  there  is  catarrh  of  the  whole  respi- 
ratory tract.  Finally,  measles  is  not  followed  by  drops_y 
and  nephritis,  which  are  so  often  observed  after  scarla- 
tina. 

During  the  first  twenty-four  hours  the  smallpox  erup- 
tion may  resemble  that  of  measles,  but  its  papular,  sliottj- 
character  soon  reveals  it.  Varicella,  or  chiclienpox,  may 
also  at  first  resemble  measles,  but  its  vesicular  eruption 
quicklj-  develops.  The  eruption  of  typhus  fever  is  often 
perplexingly  like  that  of  measles.  Doubt,  however,  is 
apt  to  arise  onl_y  when  the  former  affection  is  knovvn  to 
prevail,  or  where  the  conditions  favorable  to  its  develop- 
ment are  present.  The  typhus  eruption  is  especially  like 
that  of  measles  where  the  distribufinn  is  normal,  but 
where  extravasation  gives  a  petechial  character.  Such 
cases  of  measles  can  be  recognized  through  their  con- 
comitant symptoms.  Bronchial  catarrh  is  present  in 
both.  In  tyjihus  the  nasal  catarrh  is  absent,  as  is  also  the 
conjunctivitis,  though  the  eyes  may  be  injected.  The 
eruption  on  the  face  is  also  absent  or  scaiit_y.  The  course 
of  the  fever  is  also  different  in  the  two  affections,  the 
typhus  exanthema  not  appearing  until  the  .seventh  day. 

A  peculiar  eruption  following  the  ingestion  of  copaiba 
offers  points  of  great  similarity  to  that  of  measles, 
though  at  times  it  equally  resembles  that  of  smallpox. 
The  resemblance  is  heightened  b}'  the  catarrh  of  the 
conjunctival,  nasal,  faucial,  and  bronchial  mucous  mem- 
brane, and  by  the  existence  of  fever.  In  the  copaiba 
eruption  the  incubative  period  is  lacking,  and  the  rash, 
brighter  red  from  the  first,  while  exhibiting  many 
patches  indistinguishable  from  those  of  measles,  develops 
many  lenticular  papules  totally  dissimilar.  At  scattered 
points  vesicles  will  almost  always  be  observed.  Simple 
roseola  is  less  intensely  colored  and  is  more  fugacious 
than  measles;  it  is  without  prodromal  stage  or  catarrhal 
symptoms,  and  is  usuall}'  afebrile.  Moreover,  main- 
cases  of  what  was  formerly  called  roseola  must  now  be 
relegated  to  the  domain  of  Rotheln.  Erythematous 
eruptions  from  quinine  and  other  drugs  somewhat  re- 
semble the  measles  rash ;  but  they  differ  widely  in  most 
other  respects.  Erythema  papulatum  may  also  resem- 
ble measles,  but  its  seats  of  election,  the  face,  the  fore- 
arms, the  dorsal  surfaces  of  the  hands  and  of  the  feet, 
along  with  its  afebrile  course  and  general  history,  will 
serve  to  distinguish  it. 

CoMi'LiC-\TioNS. — The  course  of  measles  may  be  made 
irregular  by  complications;  or,  occurring  in  ijersons  al- 
ready suffering  from  other  diseases  measles  may  itself 
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become  the  complicating  affection.  Disorders  complicat- 
ing measles  may  be  simply  the  results  of  inteusilication 
of  niorhitl  processes  characteristic  of  the  disease,  or  they 
may  be  iiiterciirreut.  By  far  the  most  important  are 
tliose  involving  the  mucous  membranes.  "A  high  grade 
of  purulent  conjunctivitis  ma}'  develop,  and  even  false 
membranes  may  form  upon  the  lids.  True  diphtheritic 
inflammation  is  not  unknown.  Purulent  infiltration  of 
the  <'ornea  and  kerafomalacia  may  be  observed,  but  iritis 
occurs  only  secondarily."' '  Thomas  has  reported,  as  a 
sequela  of  measles,  paresis  of  accommodation  and.  in 
consequence  of  this,  strabismus.  Rarely,  tli<'  nasal  nui- 
cous  membrane  may  undergo  excessive  inflammation. 
Stomatitis  is  more  often  developed,  and  may  range  from 
ordinary  catarrh  to  ulcerative  and  even  gangrenous  in- 
flammation. True  cancrvm  oris,  or  noma,  is  more  apt  to 
occur  as  a  sequela.  In  stomatitis  the  mucovis  membrane 
becomes  highly  injected.  The  tongue  is  thickly  coated 
with  a  whitish  fur,  and  has  a  sodden  look.  The  gmns 
are  spongy  and  swollen,  and  often  bleeding  at  their  bor- 
ders. Superficial  ulcerations  appear  U]ion  the  buccal 
mucous  membrane,  and  aphflious  deposits  accunndate. 
Saliva  is  copiousl}'  discharged,  and  fetor  of  tlie  breath 
becomes  pronounced.  The  sulilingual  and  subma.xillary 
glaiuls  often  become  greatly  enlarged  and  tender.  Much 
distress  is  often  experienced,  and  mastication  becomes 
almost  imjiossible.  The  stomatitis  usually  outlasts  the 
measles  and  subsides  in  a  week  or  ten  days.  More  pro- 
found and  gangrenous  ulcerations  form  extreme  degrees 
of  these  inflammations.  Per  se  the  stomatitis  would  not 
be  of  much  account ;  but  it  is  of  great  importance  from 
the  fact  that  the  inflamed  mucous  membrane  ma}' become 
tlie  seat  of  secondary  infection,  notably  diphtheria.  The 
more  severe  grades  of  pharyngitis  only  rarely  complicate 
measles.  Diphthcritisfo'iciviii,  however,  is  not  very  un- 
common. It  usually  leads  to  a  fatal  termination.  Laryn- 
geal and  tracheal  symptoms  may  at  times  acquire  undue 
prominence,  usually  from  catarrhal  inflanmiation  of  a 
high  grade.  In  such  cases  the  voice,  cough,  and  respi- 
ration become  "  croupy. "  ffidema  of  the  glottis  has  been 
known  to  occur,  ancl  rarely  may  be  so  severe  as  to  ter- 
minate life  by  asphyxia.  True  laryngeal  diphtheria  is 
also  a  recognized  and  very  fatal  complication  of  measles. 
Bronchitis  can  be  considered  a  complication  only  when 
it  assumes  a  role  more  important  than  the  essential  dis- 
ease. Severe  bronchitis  is  quite  common,  and  very  often 
persists  for  some  time  after  the  eruption  has  disappeared. 
Serious  results  are  not  apt  to  ensue,  but  occasionally  it 
may  become  grave  more  or  less  rapidly,  or  become  sud- 
denly intensified  in  badly  nourished  children,  or  in  those 
not  properly  looked  after.  In  such  cases  the  fever  is  un- 
duly ]irolonged,  and  tlie  symptoms  become  tho.se  of  ordi- 
nary acute  bronchitis.  A  much  more  formidable  compli- 
cation is  capillary  bronchitis.  Usually  occurring  during 
the  decline  of  measles,  it  protracts  the  febrile  movement 
while  file  eruption  pursues  its  regular  course,  or,  as  more 
fi'equently  occurs,  prematurel}'  fades  with  more  or  less 
abruiilness:  the  life  of  the  patient  being  thrown  into  im- 
minent peril.  This  affection  is  most  dangerous,  both 
from  its  own  intensity  and  fi-om  its  tendency  to  develop 
atelectasis  pulmouum  and  catarrhal  or  lobular  pneumo- 
nia. Whether  arising  in  this  manner  or  not,  lobular 
pneumonia  is  the  most  common  of  the  graver  complica- 
tions of  measles,  and  is  responsible  for  the  greater  num- 
ber of  deaths  from  the  disease.*  It  occurs  mostly  in 
badly  nourished,  delicate  children,  and  in  tliose  who 
Iiave  been  unduly  exposed  during  the  attack.  Never- 
theless, pneumonia  often  develops,  in  consequence  of 
some  individual  predisposition,  in  those  whose  liygienic 
surroundings  are  perfect;  and  it  cannot  be  denied  that 
the  contagious  principle  at  times  exerts  a  special  mor- 
bific influence  upon  the  pulmonary  parenchyma,  as  is 
shown  in  the  greater  prevalence  of  complicating  pneu- 
monia in  some  epidemics  than  in  others.  Catarrhal 
pneumonia  may  appear  at  any  stage  of  measles,  in  pa- 

*  Pott  reported  as  causes  of  death  in  24  cases  :  pneumonia,  IT  times  : 
capillary  broQcbitls, 4  times;  croup, 3  times  (Jalirl).  f.  Heilk.,  vol.  xiv., 
p.  331). 


tients  of  any  age,  and  at  any  period  of  an  epidemic.  It 
is  more  apt  to  occur,  howevi'r.  in  those  under  five  years 
of  age.  in  children  of  poor  parents,  and  at  the  height  of 
an  epidemic.  Catarrhal  pneumonia,  comijlicafing  mea- 
sles, does  not  necessarily  gniatly  increase  the  gravity  of 
the  attack.  It  is  probably,  in  more  or  less  restricted 
extent,  a  very  common  concomitant  of  measles,  and  in 
many  cases  in  whicli  fever  is  i^rotracted  beyond  the  usual 
period,  with  persistence  of  symptoms  of  bronchitis, 
limited  areas  of  lobular  inflammation  are  present.  Tlie 
severity  of  the  attack  will  be  proportionate  to  the  sever- 
ity and  extent  of  the  pneumonia,  which  usually  invade' 
both  lungs  irregularl}',  beginning  at  the  bases.  There 
will  always  be  present  l5ronchitis,  the  symptoms  of 
which  are  so  prominent  that  the  pneumonic  symptoms 
may  be  very  obscure.  Crepitant  rales,  with  slight  dul- 
ness  and  bronchial  breathing,  may  nearly  always  be  de- 
tected during  the  attack.  Dyspnrea  is  often  deckled,  and 
there  is  greater  tendency  toward  cyamisis  than  in  lobar 
pneumonia.  The  sputa  are  generally  catarrhal  in  char- 
acter. The  inflammation  tends,  in  fa  voidable  cases,  to  ter- 
minate .slowly,  by  lysis,  possibly  only  after  several  weeks. 
When  catarrhal  pneumonia  is  tlie  only  complication,  most 
casesend  in  recovery;  but  when  it  is  but  oneof  a  number 
of  complications,  or  occurs  during  a  severe  and  abnormal 
attack  of  measles,  the  result  is  much  more  often  fatal. 
jNIany  cases  of  pulmonary  tuberculosis  after  measles  de- 
velop from  an  unresolved  catarrhal  pneumonia. 

Lobar  or  croupous  pneumonia  is  also  a  recognized 
complication  of  measles,  but  is  of  less  grave  import  than 
the  catarrhal  form.  It  occurs  aliriiptly.  is  not  necessarily 
associated  with  extensive  catarrh,  anil  presents  the  char- 
acteristic symptoms.  By  many  writers  acute  tuberculo- 
sis is  described  as  a  complication  of  measles.  It  should 
be  classed  among  its  .sequehe,  though  it  doubtless  very 
often  dates  back  to  the  beginning  of  the  attack.  The  in- 
testinal catarrh  that  often  becomes  developed  during 
measles  sometimes  becomes  intensified,  and  to  the  diar- 
rhoea there  are  added  the  symptoms  of  a  more  or  less 
severe  enteritis.  Bloody,  mucous  stools,  voided  with  te- 
nesmus and  the  other  signs  of  colitis,  will  at  times  be 
observed.  These  cases,  however,  usually  enrl  in  recov- 
ery. It  should  be  noted  that  in  many  of  these  cases  the 
rash  is  not  pronounced  and  SDiiietiines  fades,  while  the 
diarrhoea  is  very  severe;  so  that  a  diagnosis  of  diarrhoja 
is  often  made,  and  the  measles  overlooked.  Acute  ne- 
phritis may  also  be  a  direct  consequence  of  measles."* 
When  convulsions  apjiear  during  the  course  of  measles 
after  the  development  of  the  rash,  they  generally  mark 
the  supervention  of  some  grave  complication,  and  are 
thus  of  very  evil  augury.  The}'  may  accompany  pneu- 
monia, enteritis,  even  meningitis.  Inflammation  of  the 
middle  ear  of  a  catarrhal  character,  extending  from  the 
pharynx  along  the  Eustachian  tube,  may  occasion  tem- 
porary deafness;  or  it  may  be  intense,  with  severe  pain, 
and  followed  by  perforation  of  the  tympanum.  Perma- 
nent deafness  may,  but  usually  does  not,  result  from 
this.  Occasional  and  rare  complications  are  gangrene 
of  various  parts,  dropsy,  various  inflammations,  hemor- 
rhages, etc. 

A  much  controverted  question  is  that  of  the  coexistence 
of  measles  with  other  eruiitive  fevers.  Although  Hebra 
denied  the  simultaneous  presence  of  two  of  the  exanthe- 
mata, many  writers  make  positive  assertions  to  the  con- 
trary. Thomas"  says  "measles  can  appear  during  the 
course  of  variola,  scarlet  fever,  and  varicella,  and  rire 
versa,"  and  quotes  Laverani  as  claiming  that  mumps  at- 
tacked by  preference  patients  suffering  with  measles,  and 
Kesteren,  who  saw  a  girl  attacked  by  measles  while  suf- 
fering from  typhoid  fever.  Barthez  and  Rilliet  also 
assert  that  two  specific  eruptive  fevers  may  coexist. 
Blacke,'- Steiner.  Monti.  Korlier"  report  observations  of 
the  simultaneous  existence  of  measles  and  other  eruptive 
fevers,  viz.,  scarlet  fever,  variola,  and  varicella.  Trau- 
be.'^  Fischl.'^  Stiller,  Trechmeister,  and  others  report 
similar  cases.  There  is.  indeed,  no  reason  why  two  spe- 
cific morbid  priucijjles  may  not  exert  their  peculiar  path- 
ogenic influences  at  the  same  time  upon  an  individual. 
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An  abnormal  course  of  different  exanthemata,  however, 
may  be  characterized  by  features  of  anomalous  uature, 
4ind  various  lesions  due  to  simple  cutaneous  irritation 
may  conrplicate  the  eruptions.  Erythematous,  papular, 
vesicular,  and  pustular  lesions  ma}-  accompany  any  of 
these  fevers,  and  may  lead  to  errors  of  diagnosis.  It  is, 
therefore,  not  asiting  too  much  to  insist  that,  before  such 
coexistences  can  be  definitely  accepted,  the  evidence 
should  include  a  sufficient  number  of  cases  of  persons 
previously  unaffected  by  either  of  the  fevers  in  question, 
who  have  remained  free  from  infection  after  subsequent 
■exposure.  Examples  of  one  specific  eruptive  fever  fol- 
lowing another  in  near  succession  are  sometimes  observed ; 
thus.  Prior  had  a  patient  who  developed  scarlet  fever 
November  18th,  varicella  December  2d,  and  measles  De- 
<:ember  liith. 

Sequelae. — These  are  either  complications  persisting 
after  the  subsidence  of  the  exauthem,  or  they  develop 
in  consequence  of  some  predisposition  intensified  or 
■evoked  by  it.  The  power  of  resistance  of  the  S3-stem  is 
diminished  by  measles,  and,  under  these  circumstances, 
certain  external  influences  may  provoke  morbid  actions 
which,  under  more  favorable  conditions,  they  cannot. 
Thus,  any  affection  attacking  one  lately  recovered  from 
measles  must,  strictly  speaking,  be  called  a  sequela.  As 
far  as  possible,  however,  it  is  better  to  restrict  the  term 
to  those  disorders  in  which  the  parts  implicated  are  espe- 
cially involved  in  measles,  and  which  can  be  definitely  at- 
tributc^d  to  its  effects.  lu  this  sense,  nearh-  all  sequela; 
of  measles  nia_y  be  said  to  originate  in  the  mucous  mem- 
brane. Not  infrequently,  more  or  less  severe  clironic 
■coujimctivitis,  with  obstinate  blepharitis  and  liordeoli, 
follows  measles.  Keratitis  and  even  keratomalaeia,  and 
other  alterations  in  the  orbit,  may  be  occasionally  ob- 
■served.  Catarrh  of  the  middle  and  external  ear,  with 
sometimes  persistent  otorrhiea,  is  not  very  uuconmiou. 
These  catarrhal  inflammations  may  result  in  changes  that 
produce  more  or  less  complete  permanent  deafness.  Ca- 
tarrhal and  aphthous,  even  gangrenous,  stimiatitis  some- 
times follows  measles.  Whether  by  extension  of  these 
forms,  or  by  spontaneous  development,  that,  fortu- 
nately, rare  buccal  affection,  cancrum  oris,  or  iioiiin,  or 
gangrene  of  the  mouth,  has  measles  for  its  most  frequent 
exciting  cause  (excei5t,  perhaps,  mercurial  ptyalism). 
Its  course  is  usually  a  fatal  one.  Pharyngeal  and  laryn- 
geal catarrh  very  commonly  follow  in  the  wake  of 
measles.  Vsually,  they  are  of  brief  duration.  Ulcer- 
ative inflammations  of  "these  parts  sometimes  oceiu-,  and 
in  the  larynx  may  accompany  or  precede  pulmonary 
phthisis.  Bronchitis  is  the  most  common  sequela  of 
measles,  carried  over  from  the  hei.ght  of  the  attack.  Its 
course  is  for  the  most  part  in  the  direction  of  health,  but 
it  too  often  becomes  protracted,  and  leads  to  broncho- 
pneumonia and  pulmonary  phthisis.  Bri)Uchoi>neumo- 
nia  maj'  develop  after  the  effects  of  the  measles  seem  to 
have  disappeared,  a  slight  cause  serving  to  upset  tlie  bal- 
ance of  the  lung,  enfeebled  by  the  antecedent  attack. 
Croupous  or  lobar  pneumonia  may  be  similarly  devel- 
oped. Acute  miliary  tuberculosis  ma.y  follow  one  of  the 
affections  just  mentioned,  or,  developing  at  once,  may 
pursue  a  rapidh'  fatal  course.  It  is  resulting  jiueumo- 
nia,  catarrhal  and  croupous,  and  pidmonary  phthisis, 
thaf  make  measles  so  formitlaljle  a  disease,  and  a  high 
deatli-rate  in  this  disease  is  usually  to  be  referred  to  one 
or  other  of  these  complications  or  sequeUie.  Tubercu- 
lous disease  in  the  bronchial  and  mesenteric  glands  may 
indirectly  become  sequela;  of  measles,  the  latter  follow- 
ing tuberculosis  of  the  bowels.  Enterocolitis,  of  very 
severe  character,  may  sap  the  powers  of  life  or  greatly 
retard  convalescence. 

Jleasles  maj-  itself  complicate  other  diseases,  modify- 
ing and  being  modified  by  them.  The  coexistence  of  the 
acute  eruptive  fevers,  and  the  influence  of  a  pre-existing 
■disease  upon  the  course  of  measles,  have  already  been 
considered.  On  the  other  hand,  measles  undoubtedly 
modifies  the  course  of  other  diseases  upon  which  it  has 
■become  engrafted.  Barthez  and  Rilliet  have  shown  that 
a  noxious  influence  is  principallj'  exerted  over  affections 


that  are  most  frequently  met  with  as  true  complications 
of  measles.  This  disorder  occurring  during  an  attack  of 
bronchitis,  of  lobular  or  lobar  pneumonia,  or  of  pulmo- 
nary tuberculosis,  will  almost  invariably  intensify  tliem, 
tiie  yielding  inflammation  will  be  rekindled,  and  new  areas 
will  become  involved.  Recrudescence  of  tidjerele  will 
searcelv  fail  to  occur  in  tuberculous  patients,  and  in- 
flammations of  mucous  membranes  will  be  made  more 
active.  Some  other  affections,  however,  seem  to  become 
ameliorated  upon  the  supervention  of  measles.  This 
may  be  real  or  only  apparent.  In  the  latter  case  the 
original  disease  will  fade  away  during  the  attack,  to  re- 
turn in  full  vigor  after  its  disappearance.  Examples  of 
this  may  be  seen  in  various  cutaneous  disorders,  such  as 
eczema,  seborrhea.  psoria.sis,  etc.,  and  in  affections  of 
different  organs  of  the  bod}'.  It  has  been  asserted,  again, 
that  a  ntunber  of  diseases  may  be  radically  and  perma- 
nently removed  by  a  complicating  attack  of  measles. 
Barthez  and  Rilliet  have  seen  chorea,  epilepsy,  inconti- 
nence of  urine,  etc.,  disnpjiear  after  an  attack  of  mea- 
sles."    Thomas  has  also  had  a  similar  experience. 

RdapHcs  and  Rciiifecliiins. — There  may  be  very  rarely 
observed,  in  persons  who  have  entirely  recovered  from 
measles,  the  sudden  outbreak  of  an  eruption  exactly  like 
that  of  measles  in  configuration,  though  liardh"  ever  at- 
taining more  than  a  pale  red  coloration,  and  not  accom- 
panied by  tt'dema  of  the  skin  or  attaining  a  very  wide 
distribution.  Simultaneously,  there  will  be  very  slight 
fever  and  catarrhal  symptoms,  not  exceeding  slight  con- 
junctival Ijypera'mia  and  redness  of  the  upjier  air  ]ias- 
sages.  There  may  even  be  no  fever  at  all.  The  appetite 
maj'  not  be' affected,  and  the  sense  of  well-being  in  no 
wise  modified.  The  eruption  is  most  abundant  about  the 
face,  neck,  and  trunk,  but  may  invade  the  general  sur- 
face. It  is  exceedingly  fugacious,  hardly  lasting  more 
than  twenty-four  hours.  These  attacks  usually  occur 
within  a  few  weeks  after  the  original  seizure,*  and  cor- 
respond closely  to  the  descriptions  of  Rotheln,  as  given 
by  certain  writers.  It  is  difficult  to  regard  such  attacks 
as  other  than  relapses  of  measles.  True  reinfections, 
however,  certainly  do  occur  not  so  very  rarely.  Tru- 
jawsky  "  noted  14  cases  of  recurrent  measles  in  200  cases 
observed  by  him.self.  Six  of  these  were  in  children  less 
than  ten  years  old  ;  6  were  in  children  more  than  ten  years 
old;  2  were  in  adults.  The  intervals  between  the  attacks 
were  from  six  months  to  seven  years,  the  average  being 
three  years.  Kassowitz  has  also  reported  cases  of  rein- 
fection in  which  the  attacks  closely  resembled  Rotheln. 
They,  however,  could  be  traced  to  exposure  to  the  conta- 
gion of  measles,  and  themselves  communicated  measles 
to  others.  The  failure  to  appreciate  the  frequency  of 
relapses  and  recurrences  of  measles  is  undoubtedly  a 
fruitful  cause  of  error  and  discord  among  writers. 

Of  second  aitiicks.  as  distinct  from  recurrences,  Mai- 
zelis  has  gone  through  the  literature,  and  gleaned  only 
106  cases,  of  which  103  were  second  attacks,  and  3  rep- 
resented a  third  attack  (  Virchow's  Archiic,  cxxxvii.,  p. 
468). 

Etiology. — Measles  is  an  epidemic,  contagious  disease. 
All  races  of  men  are  liable  to  it.  The  sexes  are  affected 
in  almost  equal  proportion.!  Although  it  nearly  alwa}-s 
attacks  y'oung  persons,  those  of  ad\'anced  age  have  no 
immunity  be_yond  that  conferred  by  infection  in  earlier 
life.  Infants  of  tender  age  possess  an  immunity.  "  Jur- 
genssen  {Deiitschcs  Arcldnf.  klin.  Med.)  asserts  that  very 
young  infants  are  '  immune,'  and  cites  a  recent  series  of 
observations  of  41  exposed  to  measles.  All  over  six 
months  contracted  the  disease,  while  the  25  under  five 
mouths  were  not  affected  "  {Archires  of  Pediatrics,  1899, 
vol.  xvi..  p.  727).  This  immunity  is  not  absolute,  how- 
ever, and  a  number  of  writers  have  reported  observations 
of  measles  in  new  born  children.  Beyond  the  first  half- 
year  of  life  this  insusceptibility  rapidly  disappears,  and 

*  Tru.iawsky  records  six  such  cases,  in  which  the  intermission  was 
from  six  to  fourteen  da.vs,  with  a  medium  duration  of  eleven  and  flve- 
eiphths  days.  In  these  cases,  however,  the  second  attack  was  of 
equal  or  greater  severity  than  the  fli-st  one. 

+  Of  27(3  cases  noted  hy  Pott,  117  were  in  girls  and  129  io  boys. 
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after  the  second  year  nearly  all  who  are  exposed  to  the 
contagion  contract  the  disease.  It  is  remarkable,  how- 
ever. Uiat  a  few  persons  preserve  an  absolute  inimimity 
under  any  degree  of  exposure,  and  that  numbers  enjoy 
a  temporary  immunity,  escaping  many  exposvires  un- 
scathed, but  finally  3'ielding  to  the  infectious  influence. 
There  is  no  reason  to  suppose  that  measles  ever  arises 
spontaneousl_v.  It  is  essentially  contagious  and  is  usu- 
ally communicated  by  direct  exposure  To  the  emanations 
of  a  person  sick  of  the  disease,  or  through  actual  contact. 
The  danger  of  contagion  is  proportionate  to  the  propin- 
([uity  of  the  contaminating  influence,  being  greatest  in 
the  sick-room.  It  cannot  be  denied  that  measles  may  be 
spread  by  mediate  contagion.  In  sucli  cases  the  clothing 
probably  becomes  the  disseminating  agent.  Sticli  articles 
as  have  been  used  b}'  the  patient,  the  bed  linen,  even  those 
things  which  have  been  used  in  the  sick-room,  very  fye- 
quently  commiuiicate  the  disease.  The  discharges  from 
the  patients  are  not  above  suspicion  in  this  regard.  Ex- 
cept smallpox,  measles  is  probably  the  most  contagious 
of  the  exanthemata,  and  is  communicable  from  tlie  early 
prodromal  stage  until  desquamation  is  completed.  The 
infectious  properties  are  probabl_y  most  active  during  the 
prodromal  stiige.  The  great  difticulty  of  identifying 
measles  during  this  stage  in  great  measure  explains  the 
rapid  dissemination  of  the  disease  in  schools,  asylums, 
etc.  The  contagious  properties  continue  throughout  the 
stage  of  eruption,  but  speedily  diminish  with  it,  and 
probably  become  extinct  during  desquamation.  Girard 
declares  that  quarantine  is  no  longer  needed  after  the 
eleventh  day  of  the  disease.*  On  the  other  hand,  there 
are  those  who  consider  infection  possible  for  several 
weeks  after  the  disease  has  spent  itself. 

The  contagion  of  measles  exists  in  the  blood  "  and  in 
tears,  in  expired  air,  in  nasal  secretions,  in  sputa,  and  in 
epithelial  and  epidermic  .structures.  Many  efforts  have 
been  made  to  determine  its  exact  nature.  Its  power  of 
indefinite  increase  from  tlie  smallest  possible  beginnings 
seems  to  preclude  a  gaseous  or  liquid  origin,  and  all 
probabilities  favor  the  conception  of  a  >  living  organic 
substance,  a  contarjium  virum,  as  the  essential  cause  of 
measles.  In  1.SG3  Salisbviry  "  declared  tliat  a  peculiar 
fungus  found  in  straw  is  the  true  measles  germ  and 
he  claimed  to  have  produced  tlie  disease  by  inoculating 
unprotected  persons  with  this  fungus.  His  researches, 
though  important  as  among  the  first  in  the  now  widely 
worked  field  of  parasitic  patln)genesis,  have  never  been 
confirmed.  Coze  and  Feltz  -'"  and  Keating  '''^  found  micro- 
cocci in  the  blood,  and  liansome.  Braid  wood,  and  Vacher. 
in  the  lireath  of  patients  with  measles.  In  the  sputa 
(if  patients  with  measles  Eklund  detected  an  organism 
1..JU  in  diameter,  united  in  numbers  of  two,  three,  five, 
to  eight,  or  more,  to  form  chaplcls.  These  he  also  found 
in  blood  from  the  eruptive  lesions  and  in  the  urine.  He 
named  this  organism  torriht  innrlnlUtrvni.'-'-  A  Ijacillus 
has  also  been  foiuid  in  the  urine  in  measles  by  Lc  Bel. 
There  have  since  bi'en  numerous  reports  of  the  discovery 
•of  organisms  in  the  blood  and  secretions  of  measles 
patients;  Canon  and  Pielicke  found  a  bacillus,  and  Dohle 
Ijarasilic  protozoa,  which  were  supjiosed  to  be  the  spe- 
•cific  cau.se  of  measles.  Other  workers  have  made  other 
reports,  but  these  observations  have  differed  too  widely 
in  their  results  to  justify,  at  present,  any  conclusions  re- 
garding the  s]5eciHc  nature  of  the  contagious  principle  of 
mea.sles:  and  it  may  be  safely  said  that  up  to  the  present 
time  the  specific  organism  which  causes  mteasles  is  not 
known  to  us. 

Though  measles  may  be  communicated  through  inocu- 
lation of  blood,  tears,  saliva,  etc.,  ordinary  infection  prob- 
ably always  occurs  through  the  n\ucous  membrane  anil 
its  products,  particularly  that  of  the  respiratory  tract, 
the  e|iitlielia  serving  as  contagium  bearers. 

In  larger  cities  measles  is  probably  endemic.  In  small 
towns  and  in  rural  districts,  there  are  often  long  inter- 
vals during  which  it   is   not  observed.     It  displaj's  a 

*  Heltra  and  Mavr  and  Mnnrn  assert  tliat  epidermis  shed  dnrin^  tlie 
stadium  desquamationis  cannot  communifate  measles  by  inoculation. 
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pronounced  tendency  to  prevail  epidemically :  indeed, 
epidemics  recur  with  such  apparent  regularity,  that  a 
definite  periodicity  has  been  attributed  to  its  recurrences. 
Closer  observation,  however,  shows  that  no  such  perio- 
dicity exists,  and  that  the  extension  of  the  disease  depends 
upon  two  factors :  "  the  time  of  importation  of  the  morbid 
poison,  and  tlie  number  of  persons  su.sceptible  to  it."-' 
Epidemics  ajjpear  to  be  of  greater  severity  in  proportion 
to  the  infrequency  of  tlieir  occurrence.  Localities  where 
the  disease  does  not  prevail  during  prolonged  intervals 
are  .said  to  experience  its  most  intense  types.  A  high 
rate  of  mortality  is  observed  in  races  of  men  among 
whom  measles  prevails  for  the  first  time.  This  tendency 
has  been  supposed  to  be  due  to  the  action  of  the  conta- 
gious virus  operating  upon  thi;  bodies  of  those  who 
have  not  inherited  through  generations  some  capacity 
for  resistance  to  its  influence.  There  can  be  no  doubt 
that  different  epidemics  exhibit  different  types  of  sever- 
ity or  tendencies  toward  certain  modifications  or  compli- 
cations. The  causes  of  this  variability  remain  undiscov- 
ered. There  is  reason  to  believe  that  the  great  mortality 
following  measles  that  prevails  in  a  community  for  the 
first  time,  is  in  large  measure  due  to  the  ignorance  of  the 
proper  methods  of  treatment  and  general  management  of 
those  affected.  Just  as  bad  hygienic  conditions  surely 
increase  the  mortality  from  measles,  so  will  they  the 
more  readily  under  the  circumstances  now  referred  to. 
Accumulated  evidence  shows  that  even  where  the  death 
rate  is  at  the  higliesi,  the  disease  is  still  very  amenable 
to  proper  treatment.  Masterman  writes:  "At  the  begin- 
ning of  the  Brazilio-Paraguayan  war,  an  epidemic  of 
measles  swept  off  nearly  a  fifth  of  the  national  army  in 
three  months,  not  from  the  severity  of  the  disease,  for  I 
treated  about  fift}'  ca.ses  in  private  practice  without  los- 
ing one,  but  from  want  of  shelter  and  of  proper  fixid."  '^* 
Identical  results  were  obtained  under  similar  conditions 
in  the  Hudson's  Bay  Territory,  the  Fiji  Islands,  and  else- 
where. No  season  exhibits  any  special  influence  upon 
the  type  of  the  epidemic.  The  mortalitj-  of  winter  and 
that  of  summer  are  about  the  same,  but  tlie  disease  is 
undoubtedly  more  prevalent  during  the  colder  than  dur- 
ing the  ^varnier  months  (Hirsch).  In  warm  climates 
measles  pursues  a  course  equally  favorable  as  in  temper- 
ate regions,  though  there  is  a  greater  tendenc}'  toward 
intestinal  complications.  Local  conditions  of  soil  e.verf 
no  influence  in  the  etiology  of  the  disease.  The  existence, 
in  an  individual,  of  chronic  disease,  especially  of  the  re- 
spiratory mucous  membrane,  as  broucliitis,  pertussis,  or 
tuberculosis,  is  said  to  predispo.se  toward  attacks  of 
measles  (Mayr), 

JIoRBiD  An.\tomy.  — In  fatal  cases  of  measles  the  blood, 
after  death,  is  of  a  bluish  or  brownish-red  color,  and  is 
seldom  completely  coagulated.  "It  is  sometimes  thick 
and  tarry,  sometimes  tliin  and  of  a  cherry-red  color" 
(Mayr).  xYccording  to  JIayr,  the  eruption  of  measles  is 
characterized  bj  tlie  pouring  out  of  exudation  about  the 
mouths  of  the  hair  sacs  or  sebaceous  glands.  On  the 
other  hand,  G.  Simon  found  no  change  in  the  hair  sacs 
or  sebaceous  glands,  nor. even  in  the  cutaneous  papilla?. 
He  found  the  epidermis  not  separated  from  the  corium, 
but  slightly  swollen  over  the  papillse.'-'  Neumann'^" 
concludes  that  the  pathological  changes  in  the  skin  are 
almost  limited  to  the  glands  and  vessels.  In  the  super- 
ficial vascular  area  there  is  round-cell  proliferatiou  of  the 
vessel  walls,  and  especially  in  the  papillary  loops.  The 
vessels  themselves  are  dilated  and  liyper;emic.  The  se- 
baceous and  sweat  follicles  are  infiltrated  with  round 
cells.  Cell  infiltration  of  the  arrectores  piloriim  is  also 
observed.  The  cutis  proper  and  the  epidermis  are  al- 
most unaffected.  The  changes  in  the  mucous  mem- 
branes are  mostly  those  of  ordinary  catarrh.  Traube  has 
described  a  condition  of  the  lungs  observed  by  him  in  a 
number  of  children,  who  died  during  an  epidemic  of 
measles,  which  he  calls  "catarrhal  interstitial  pneumo- 
nia." In  these  the  changes  were  very  similar  to  those  of 
the  plithisis  of  adults,  though  the  lower  lobes  were  prin- 
cipall}'  affected,  and  tfie  process  was  at  most  only  eight 
weeks  old.     In  addition  to  evidences  of  catarrhal  pneu- 
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monia,  though  the  density  of  the  lung  could  not  be  attril)- 
uted  to  tilHug  of  the  alveoli,  many  capillaries  were 
empt}'.  This  condition  was  caused  by  a  cell  aecumu- 
latiou  between  the  capillary  wall  and  the  lung  ejiithelia. 
Traube  thought  that  these  cells  were  from  the  bronchial 
mucous  glands,  and  that  the  entire  process  was  an  ade- 
nitis of  these  glands. 

Progxosis. — Under  favorable  conditions  a  fatal  termi- 
nation of  uncomplicated  measles  is  most  rare.  Indeed, 
except  in  cases  of  malignant  or  "  black  ''  measles,  it  may 
be  said  never  to  occur.  Jleigs  and  Pepper  reported  not 
one  deatli  in  two  hundred  and  tifty-seven  cases.  The 
complications  of  measles  are,  however,  so  many,  and  of 
such  frequent  occurrence,  that  what  would  ordinal ily 
otherwise  be  quite  a  trivial  malady,  becomes  frequentlj- 
a  source  of  great  danger,  and  is  often  followed  by  death. 
It  is  thus  that  measles  presents  ciuite  a  formidable  death 
rate,  death  occurring  most  often  during  the  second  week 
— ^that  is,  after  the  course  of  normal  measles  would  have 
been  conijjleted.  The  rate  of  mortality  varies  within 
wide  limits.  Ranke.  in  Munich,  records  a  rate  of  l.T  per 
cent.  Of  844  cases  Pott  noted  a  niortalit}-  of  24,  or  3 
per  cent.  In  St.  Joseph's  Children's  Hospital,  in  Vien- 
na, observations,  extending  over  twent}'  years,  showed 
a  mortality  from  the  disease  of  8  per  cent.  On  the 
other  hand,  a  mortality  of  44  per  cent,  was  observed  in 
the  Hospice  des  Enlants  Assistes,  in  Paris,  during  the 
years  1882  to  1885.  In  an  epidemic  in  Sj'dney,  reported 
by  Carroll,  in  which  there  was  a  tendency  toward  malig- 
nance', 54  of  900  measles  cases  perished.  Fleischmann 
records  163  deaths  in  740  cases;  the  miniuuim  annual 
mortality  was  2.3  percent.,  the  maximum  rate  was  31 
per  cent.  His  cases  were  classitied  as  ft>llows:  Under 
one  year,  35  cases,  18  deaths,  51  per  cent. ;  from  one  to 
four  years,  355  cases,  123  deaths,  34  per  cent. :  from  five 
to  eight  years,  350  cases,  21  deaths,  6  percent.  Under 
five  years  there  were  390  cases  with  141  deaths,  or  36  jier 
cent.  Every  fifth  child  had  pueumonia.  Of  these,  66 
per  cent.  died.  This  high  rate  of  mortality  is  due  to  the 
bad  hygienic  surroundings  of  children  previous  to  their 
admission  to  hospital — conditions  favoring  the  develop- 
ment of  fatal  inflammations.  In  malignant  epidemics  a 
much  higher  death-rate  may  be  attained.  At  Li]ipe.  in 
Hungary,  in  1856,  50  per  cent,  of  those  attacked  suc- 
cumbed. In  some  epidemics  there  is  developed  a  greater 
tendenc_y  toward  dangerous  com jilicatious  than  in  others. 
The  prognosis  is  always  incomiiarably  more  favorable 
In  patients  whose  surroundings  accord  with  the  best  hy- 
gienic conditions.  It  has  already  been  shown  that  the 
high  death  rate  in  certain  races  and  localities  is  mainly 
attributable  to  want,  exposure,  foolhardiness,  and  not  to 
especial  malignity  of  the  epidemic.  The  great  mortality 
from  measles  in  camps  results  from  the  necessarily  ex- 
posed life  of  the  victims.  (See  article  on  Camp  Dis- 
eases, in  Vol.  II.)  Under  nearly  all  conditions  the  prog- 
nosis will  depend  upon  the  presence  or  absence  of  com- 
plications. Of  these  pneumonia  most  often  destroys 
life.  Lobar  ])neumonia.  it  is  true,  most  often  runs  a 
favorable  course,  but  catarrhal  pneumonia  is  of  much 
greater  gravity,  both  immediatelj-  and  remotely,  as  serv- 
ing to  initiate  the  processes  leading  to  pulmonary  tu- 
berculosis. The  extent  and  intensity  of  the  pulmonary 
inflammation  will  serve  as  an  index  to  the  gravity  of  the 
case.  Catarrhal  croup  is  usually  of  not  great  imjjor- 
tance.  unless  accompanied  by  o'dema  and  spasm  of  the 
glottis,  in  which  event  death  may  ensue  at  once.  Diph- 
theria, whether  attacking  the  laryngeal  and  tracheal  and 
pharyngeal  mucous  membrane,  or  any  other  portion  of 
the  respiratory  or  general  mucous  surface,  is  not  very 
uncommon,  and  usually  leads  to  a  fatal  issue.  Cf)nvul- 
sions  occurring  at  the  outset  of  the  attack  add  but  little 
gravity  to  the  case,  but  occurring  during  the  eruptive 
stage,  or  that  of  decline,  they  are  nio.st  ominous,  as  de- 
noting the  occurrence  of  dangerous  complications  that 
commonly  end  in  death.  The  development  of  gangrene 
or  of  tuberculosis  augiu's  unfavorably  f(.)r  the  patient, 
the  first  usually,  the  latter  always.  In  certain  cases,  and 
in  certain  epidemics,  there  is  a  tendency  toward  inflam- 


mation of  the  bowels.  This  may  develop  into  severe 
complications,  and  may  jirove  fatal.  The  persistence  of 
high  fever  be.voud  the  usual  period,  the  occurrence  of 
delirium,  of  great  rapidity  and  diftieultv  of  respiration,  of 
uncontrollable  diarrhcva,  and  of  convulsions,  the  sudden, 
premature  recession  of  the  rash,  copious  and  repeated  epi- 
staxis  — all  increase  the  gravity  of  the  situation.  Mea.sles 
occurring  in  a  person  already  suffering  from  a  serious 
disorder  is  very  apt  to  terminate  unfavorably.  In  deli- 
cate and  feeble  children,  especially  those  whose  respira- 
tory organs  are  feeble:  in  persons  exhausted  and  broken 
down  bj' exposure,  hunger,  insufficient  nourishment,  pro- 
longed marching,  etc.,  measles  may  prove  a  most  danger- 
ous malady.  Children  of  less  than  two  years  stand  in 
more  danger,  when  attacked,  than  those  of  greater  age. 
Adults  are  more  liable  to  fatal  complications  only  when 
their  conditions  of  life  are  especially  unfavorable.  Preg- 
nane}' is  said  to  add  greatly  to  the  dangers  of  measles, 
and  abortion  may  ensue.  This  statement  is  true  only  in 
a  limited  sense,  and  cannot  be  made  of  general  applica- 
tion. 

Tre.vt.men'T. — There  is  no  specific  treatment  for  mea- 
sles. Its  management  will  depend  upon  the  type  and 
the  inteusit}-  of  the  attack,  the  nature  and  character  of 
various  symptoms  and  complications,  the  condition  and 
surroundings  of  the  patient.  Very  little  need  be  done 
for  a  case  of  simple,  uneomiilicated  measles.  Most  eases 
will  do  very  well  without  any  medicinal  treatment  what- 
ever. Upon  the  apjiearanceof  jirodromal  sym])toms.  the 
child  should  be  confined  in  a  comfortable,  well-ventilated 
room,  free  from  draughts  and  dampness,  at  a  temper- 
ature ranging  from  69'  to  70°  F.  during  the  colder 
months.  Until  the  increasing  severity  of  the  symptoms 
destroys  the  desire  to  be  up  and  about,  the  little  patient 
need  not  be  kept  in  bed.  As  the  stage  of  eruption  ap- 
proaches, he  will  usually  become  so  uncomfortable  that 
he  makes  no  objection  to  confinement  in  bed.  During 
this  period,  a  warm  bath  may  allay  the  highlj'  irritable 
condition  of  the  nervous  system  so  often  observed.  It 
also  certainly  favors  the  evolution  of  the  eru])tion.  if 
given  toward  the  end  of  the  tliird  or  during  the  fourth 
day.  As  the  eruption  develops  most  copiously  about  a 
locality  where  active  hyperemia  has  been  artiticially  in- 
duced, as  b.y  a  sinapism,  so  the  general  cutaneous  hyper- 
temia  induced  by  a  hot  bath  will  facilitate  the  evolution 
of  the  general  eruption.  The  child  may  be  immersed  in 
a  bath  of  from  90  to  100'  F.  for  from  three  to  five  min- 
utes, and  when  removed  should  be  iuunediately  wrapped 
in  blankets,  when,  without  the  use  of  towels,  it  will  soon 
become  diy  enough  to  l)e  ilressed  in  its  night-dress. 
Warm  drinks  are,  in  the  -writer's  opinion,  a  very  useful 
agent  in  inducing  gentle  diaphoresis  and  in  promoting 
the  normal  development  of  the  eruption.  Of  these,  hot 
lemonade  and  flaxseed  tea  are  probably  the  most  satisfac- 
tory. Though  the  temperature  during  the  prodromal 
stage  may  already  reach  a  high  degree,  it  will  very  in- 
frequently be  necessary  to  employ  cold  bathing  or  other 
active  antipyretic  treatment  at  this  period,  or.  indeed,  at 
any  period  of  normal  measles.  In  ordinaiy  cases  the  use 
of  cold  water  externally,  while  probably  not  harmfid, 
does  not  otter  any  especial  advantages,  in  view  of  the 
usual  natural  tendency  toward  recovery.  Although  cold 
bathing  is  recommended  by  Thomas  and  others,  with  cold 
compresses  and  jjacks,  whenever  the  temperature  reaches 
103°  F.,  its  employment  can  be  considered  important  only 
in  ]ironoiniced  In'perii^-rexia,  a  rare  condition  in  measles. 
Should  there  be  insonmia,  restlessness,  or  iiremonitions 
of  convulsions,  one  of  the  bromides  will  prove  inval- 
uable. 

As  the  eruption  begins  to  appear,  all  active  medication 
may  in  most  cases  be  neglected.  Ordinary  vigilance  in 
controlling  the  movements  and  behavior  of  the  patient, 
the  administration  of  proper  food,  the  maintenance  of 
proper  ventilation  and  temperature,  will  be  all  that  is 
required  in  many  cases.  Very  often,  however,  certain 
symptoms  become  undulj'  prominent  and  call  for  allevi- 
ation. The  catarrhal  symptoms,  for  example,  may  lie 
distressing.     Bronchitis  may  be  severe  and  associated 
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with  inoie  or  less  troublesome  cough,  and  even  with  the 
sijjns  of  spasmodic  croup.  An  expectorant,  with  or  with- 
out a  Ijromiilc.  will  here  prove  of  great  assistance.  Tar- 
tar emetic,  which  might  otherwise  be  most  serviceable,  is 
here  inadmissible  on  account  of  the  diarrha^a  so  fre- 
quently present,  which  it  might  tend  to  aggiavate. 
Squill,  ipecac,  senega,  in  various  combination,  in  the 
ordinary  pojiular  cough  syrups,  maj'  be  given  with  or 
witliout  small  doses  of  opium.  The  vouuting.  wliich  is 
sometimes  very  annoying,  may  often  be  relieved  by  drop 
doses  of  dilute  hydrocyanic  acid,  by  crushed  ice,  by 
small  quantities  of  brandy  or  champagne,  or  by  any  of 
the  agents  usually  employed  to  control  nausea  and  vom- 
iting; or  it  will  often  quickly  subside  spontaneously,  if 
the  stomach  be  allowed  to  remain  at  rest  until  the  desire 
for  food  lias  returned.  The  use  of  jjurgatives  should  be 
avoided,  if  possible,  as,  from  the  habitual  tendeuc}'  tow- 
ard diarrhcea  in  measles,  this  may  be  suddenly  aroused 
anil  become  troublesome.  When  decided  constipation  is 
present,  it  is  better  to  use  enemata  or  the  milder  laxatives 
and  purgatives,  such  as  castor  oil,  rhubarb,  or  magnesia. 
When  the  eruption  prematurely  recedes,  as  from  the  oc- 
currence of  grave  complications,  it  is  useless  to  attempt 
to  effect  relief  by  efforts  to  recall  it.  Attention  should 
lie  concentrated  u]ion  the  intercurrent  maladj'.  Epi- 
staxis  is  not  apt  to  produce  alarming  consequences.  The 
application  of  ice  to  the  nose  under  these  circumstances 
is  not  advisalile.  Compression  of  the  facial  and  nasal  ar- 
teries will  often  control  the  hemorrhage.  Remedies  ordi- 
narilj'  intlueucing  epistaxis — ergot,  turpentine,  sulphuric 
acid — and  the  various  apjiropriate  external  applications 
must  be  employed.  The  diet  should  be  of  tlie  .simplest 
character.  Indeed,  during  the  first  few  days,  anorexia 
is  so  complete  that  all  nourishment  is  refused.  Since  the 
course  of  the  disease  covers  only  a  few  days,  this  is  of 
small  imiiortauce,  and  the  patient  may  be  spared  the  im- 
portunities of  over-auxious  mothers  and  nurses.  Milk, 
alone  or  with  lime  water,  will  often  be  acceptable,  and 
may  be  given  to  the  exclusion  of  everything  else.  Ma- 
lignant measles  will  require  the  energetic  administration 
of  alcohol,  carbonate  of  anunonia,  and  other  stimulants. 
Under  the  use  of  such  remedies  a  not  insignificant  pro- 
portion of  these  cases  will  recover. 

Complications  originating  in  the  respiratory  apparatus 
call  for  special  treatment.  Croup,  whether  catarrhal 
or  diphthefitic,  requires  the  same  treatment  as  when 
primary.  Capillary  bronchitis,  catarrhal  and  lobar 
pneumonia,  should  l)e  treated  in  the  ordinary  manner, 
but  with  especial  reference  to  their  debilitating  con- 
sequences as  complications.  Counter-irritation  and 
warmth  must  be  applied  to  the  chest.  Tlie  oiled-silk 
jacket  here  serves  an  excellent  purpose.  Poultices, 
when  properly  applied  over  the  affected  lung,  serve  ad- 
mirably, but  "the  dangers  from  improper  management, 
the  tendency  to  dampen  the  clothing  and  chill  the  surface 
when  unskilfully  used,  ma.v  well  deter  one  from  their  use. 
Expectorants  containing  the  chloride  and  carbonate  of 
ammonia,  quinine,  and  such  agents  should  now  be  em- 
pliiyed.  and  es|iriial  attention  paid  to  the  diet,  since  the 
illness  will  now  be  protracted  beyond  the  usual  period. 
DiarrlKca  does  not  often  call  for  interference,  as  it  will 
nearly  always  spontaneously  cease  after  a  day  or  two. 
A  dose  or  two  of  opium,  with  subnitrate  of  bismuth,  or 
a  few  gi-ains  of  Dover's  powder,  or  some  droits  of  cam- 
phorated tincture  of  opium,  will,  in  nearly  all  cases, 
prove  effective.  Catarrhal  affections  of  the  eye  and  ear 
require  some  attention.  For  most  casfs  the  simple  exclu- 
sion of  light,  or  an  eye  wash  of  tepid  water  or  milk,  is 
all  that  is  required.  "More  .severe  inflammation  requires 
especial  treatment  in  accordance  with  its  intensity.  If 
the  eyelids  adhere,  they  must  be  separated  by  bathing  in 
warm  water  and  anointing  with  cold  cream.  The  more 
severe  disorders  of  the  eye  demand  more  energetic  and 
sjiecial  treatment.  Aural  inflammations  spread  from  the 
buccal  and  nasal  cavities,  and  often  excite  violent  car- 
ache,  which  must  be  combated  with  warm  opiated  instil- 
lations through  the  external  auditory  canal.  Atropine  fre- 
quently acts'charmingly  in  this  condition,  administeied 


in  two-  or  three-drop  instillations  of  a  two-  or  four- per- 
cent, solution.  In  the  more  severe  cases  of  inflammation 
of  the  middle  ear  it  will  be  found  necessary  freely  to 
incise  the  membrana  tyinpani.  Hyperpyrexia  will"  not 
occur  in  nncomplicatetl  measles.  When  it  occurs  it 
should  be  treated  ujion  general  principles.  Great  relief 
is  often  afforded  patients  affected  with  measles  by  inunc- 
tions of  camphorated  oil,  cold  cream,  or  other  fatty  sub- 
stance. Milton  has  highly  extolled  tliis  method  of  treat- 
ment. 

The  patient  should  be  kept  in  bed  until  all  fever  has 
subsided,  and  should  not  be  permitted  to  leave  his  room 
until  the  disappearance  of  all  symptoms,  normal  or  ab- 
normal. During  convalescence  appropriate  tonics,  fer- 
ruginous and  otherwise,  will  jirove  valuable.  Cod-liver 
oil  shoidd  be  administered  to  weakly  persons  or  those 
who  continue  to  have  weak  lungs  after  the  attack. 

PnopnYL.\xis. — Measles  is  so  intensely  contagious  that 
nearly  all  persons  are  attacked  by  it  before  adolescence. 
Unfortunate  results  so  often  follow  the  disease,  how- 
ever, that  no  one  is  ju.stified  in  not  placing  improtected 
persons  beyond  its'influence.  With  measles  the  difficulty 
of  accomplishing  this  is  especially  great,  since  it  is  al- 
ready intensely  contagious  during  the  prodromal  stage, 
when  accurate  diagnosis  is  often  impossible.  A  person 
with  measles  should  be  separated  from  those  who  are 
unprotected,  in  a  room  into  which  only  the  attendants 
should  be  allowed  to  enter.  Comnnmication  with  the 
rest  of  the  household  should  be  as  restricted  as  possible. 
All  soiled  linen  should  be  soaked  in  disinfecting  watery 
solutions  and  boiled  separately.  During  the  eruptive 
period  the  contagion  will  be  much  less  disseminated  if 
the  whole  surface  of  the  body  be  systematically  oiled 
once  or  twice  daily.  Isolation  must  be  practised  imtil 
all  symptoms  have  subsided.  Recent  investigations  make 
it  very  doubtful  whether  the  disease  can  be  communicated 
during  desquamation.  Some  writers  assert  that  a  month 
should  elapse  before  the  patient  be  permitted  to  mingle 
with  unprotected  persons.  Others  (Girard)  claim  tliat 
quarantine  is  not  necessary  after  the  eleventh  da}'  of  the 
disease.  A  hot  bath  administered  at  this  tiuie  will  re- 
move nearly  all  desquamated  epidermis,  and  along  with 
it  the  contagious  principle.  Inoculation  with  the  con- 
tagion-bearing particles  from  patients  with  measles  has 
heretofore  always  educed  unmodified  measles,  but  it  is 
not  impossible  that  procedures  may  ultimately  be  discov- 
ered wliereby  prophylactic  measures  similar  to  those  em- 
ployed against  smallpox,  b}-  inoculation,  may  be  made 
available.  J.  E.  Atkinson. 

Revised  by  R.  J.  E.  Scott. 
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MEAT  INSPECTION.— Since  the  flesh  of  different 
quadrupeds,  birds,  and  fishes  constitutes  an  important 
part  of  the  food  supply  of  man,  the  importance  of  requir- 
ing that  it  should  be  furnished  for  this  purpose  in  a  sound 
and  healthy  condition  is  sufiiciently  apparent.  For  this 
purpose  a  system  of  inspection  is  necessary,  in  order  that 
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liealtliy  animals  may  be  selected  for  slaughter,  and  that, 
after  beiug  killed,  "the  meal  may  be  submitted  to  such 
further  iuspectiou  as  may  be  deemed  necessary. 

While  the  inspection  of  meat  is  often  conducted  under 
the  supervision  of  a  sanitary  authorit}',  or  by  some  other 
department,  this  inspection  is  usually  entrusted  to  a  dif- 
ferent set  of  officials  from  those  who  are  charged  witli 
the  duty  of  inspecting  other  articles  of  food.  All  flesh 
foods,  whether  of  meat,  fowl,  or  tish.  are  rapidly  perish- 
able, and  require  diU'erent  methods  of  inspection  from 
those  which  apply  to  groceries  and  articles  which  dete- 
riorate slowly. 

21ie  Slaughter  of  AnimaU. — The  occupation  of  killing 
animals,  dressing  the  meat,  and  preparing  it  for  food 
should  be  under  careful  regulation,  in  order,  first,  that 
proper  animals  be  selected  for  slaugliter ;  mcoml.  that  the 
slaughtering  be  performed  in  a  humane  and  proper  man- 
ner, and  so  tliat  the  food  shall  be  in  a  clean  and  whole- 
some condition;  and  tliird,  that  the  business  may  not  be- 
come a  nuisance  to  the  neighborhood,  as  it  is  very  liable 
to  become  under  careless  methods  of  operation. 

In  small  towns  and  in  rural  districts  such  work  is  usu- 
ally done  in  private  establishments,  but  in  the  neighbor- 
hood of  large  cities  and  in  densely  settled  districts  it 
is  desirable  that  it  may  be  permitted  only  in  one  large 
establishment  in  which  the  sevei'al  firms  or  individual 
butchers  may  work  together,  under  the  best  sanitary 
regulations.  Such  an  establishment  is  usually  situated 
as  a  matter  of  convenience  near  a  line  of  railway,  where 
the  cattle,  sheep,  and  hogs  may  be  received  into  yards, 
pens,  or  enclosures,  to  await  the  time  of  slaughter.  By 
this  means  the  work  of  supervision  may  be  readily 
performed  under  a  competent  authority.  The  cleanly 
and  careful  methods  conducted  at  the  great  abattoirs 
of  Berlin,  Paris,  JIunich,  and  other  European  cities  are 
in  strong  contrast  with  the  old  methods  of  work  once 
conducted  in  the  private  establishments  of  the  same 
cities. 

Laws  and  regulations  relating  to  the  slaughtering  of 
animals  have  existed  for  centuries.  From  the  days  of 
Closes  down  to  the  present,  different  nations  have  main- 
tained systems  of  slaughtering  and  meat  inspection  of 
g'reater  or  less  efficiency. 

In  England  during  the  reign  of  Henry  VIII.,  slaugh- 
tering was  forbidden  in  walled  cities,  and  in  France  as 
early  as  1570  slaughtering  was  limited  to  places  outside 
the  city  limits,  and  in  the  neighborhood  of  water-courses. 
15}'  a  law  of  1815  slaughter-houses  in  France  could  be 
<'stablished  only  at  a  certain  distance  from  dwellings  in 
]ilaces  of  more  than  ten  thousand  inhabitants,  and  by  a 
later  law  of  1838  tBis  requirement  was  extended  to  all 
<ities.  The  five  model  slaughter-houses  of  Paris  erected 
about  1807  were  replaced  by  a  central  establishment  in 
1867. 

At  present  all  meat,  whether  sold  in  slaughter-houses, 
markets,  or  butcher  shops,  in  Paris  must  be  submitted  to 
inspection.  The  same  obligation  is  in  force  for  the  offal 
ami  the  products  of  manufacture.  This  inspection  must 
be  made  in  every  shop  at  least  twice  a  month.  The  in- 
spectors of  meat  are  also  entrusted  with  the  examination 
of  poultry,  game,  and  fish. 

A  large  number  of  private  slaughter-houses  were  built 
in  the  suburbs  of  Paris  in  consequence  of  these  vigorous 
measures  enforced  in  the  city.  These  have  been  placed 
vinder  the  supervision  of  ten  special  inspectors  since  1883. 
Their  jurisdiction  extends  over  the  whole  of  the  depart- 
ment of  the  Seine  (Palmberg). 

In  several  foreign  countiies,  according  to  Schwarz  in 
liis  work  on  public  slaughter-houses,  there  is  as  yet  no 
obligatory  meat  inspection  b_v  public  officials. 

In  Russia  imtil  1883  there  was  no  public  slaugliter- 
liouse.  In  that  year  one  was  established  at  St.  Peters- 
burg, and  in  1894  there  were  still  only  ten  in  the  whole 
empire.  Those  of  Warsaw  are  owned  by  ju-ivate  citi- 
zens. 

Schwarz  enumerates  a  list  of  five  hundred  and  seventy- 
three  municipalities  in  the  German  empire  in  each  of 
which  provision  is  made  for  an  establishment  for  slaugh- 


tering animals.  The  population  of  these,  according  to 
the  last  census,  varied  from  as  low  as  one  thousand  or 
even  less  to  one  and  one-half  millions  in  Berlin. 

Inspection  of  Meat  in.  England. — The  Public  Health  Act 
of  1875  provides  as  follows: 

"  116.  Any  medical  officer  of  health  or  inspector  of  nui- 
stances  ma\-  at  all  reasonable  times  inspect  and  examine 
any  animal,  carcass,  meat,  poultry,  game,  flesh,  fish, 
fruit,  vegetables,  corn,  bread,  flour,  or  milk  exposed  for 
sale,  or  deposited  in  any  place  for  the  purpose  of  sale,  or 
of  preparation  for  sale,  and  intended  for  the  food  of  man, 
the  proof  that  the  same  was  not  exposed  or  deposited  for 
any  such  purpose,  or  was  not  intended  for  the  food  of 
man,  resting  with  the  party  charged;  and  if  any  such 
animal,  carcass,  meat,  poultry,  game,  flesh,  fish,  fruit, 
vegetables,  corn,  bread,  flour,  or  milk  appears  to  such 
medical  officer  or  inspector  to  be  diseased  or  unsound  or 
unwholesome,  or  unfit  for  the  food  of  man,  he  may  seize 
and  carry  away  the  same  himself  or  by  an  assistant,  in 
order  to  have  the  same  dealt  with  by  a  justice. 

"  117.  If  it  appears  to  the  justice  that  any  animal,  car- 
cass, meat,  poidtry,  game,  flesh,  fish,  fruit,  vegetables, 
corn,  bread,  flour,  or  nnlk  so  seized  is  diseased,  or  un- 
sound or  unwholesome  or  imfit  for  the  food  of  man,  he 
shall  condemn  the  same,  and  order  it  to  be  destroyed,  or 
so  disposed  of  as  to  prevent  it  from  being  exposed  for 
sale,  or  used  for  the  food  of  man;  and  the  person  to 
whom  the  same  belongs,  or  did  belong  at  the  time  of  ex- 
posure for  sale,  or  in  whose  possession  or  on  whose  prem- 
ises the  same  was  foimd,  shall  be  liable  to  a  penalty  not 
exceeding  £20,  for  every  animal,  carcass,  or  fish,  or  piece 
of  meat,  flesh,  or  fish  or  an}-  |U}ultry  or  game,  or  for  the 
parcel  of  fruit,  vegetables,  corn,  bread,  or  Hour,  or  for 
the  milk  so  condemned,  or  at  the  discretion  of  the  jus- 
tice, without  the  infliction  of  a  fine,  to  imprisonment  for 
a  term  of  not  more  than  three  months. 

"The  justice  who,  imder  this  section,  is  empowered 
to  convict  the  offender,  may  be  either  the  justice  who 
may  have  ordereil  the  article  to  be  disposed  of  or  de- 
stroyed, or  any  other  justice  having  jurisdiction  in  the 
place." 

Section  118  imposes  a  penalty  of  £5  upon  any  one  who 
obstructs  or  hinders  an  officer,  in  the  performance  of  the 
foregoing  duties. 

Section  119  provides  for  granting  a  search  warrant  to 
enable  an  officer  to  seize  and  carrj' away  any.  of  these 
articles  that  may  be  concealed,  with  a  further  penalty  of 
£20  for  obstruction. 

Oermany. — The  Gennan  meat  laws  contain  in  brief  the 
following  provisions: 

1.  Common  decrees  relating  to  the  Inti'oduction  of  re- 
qinrements  as  to  slaughtering. 

3.  Regulations  for  the  examination  of  cattle  slaugh- 
tered in  slaughter-houses. 

3.  Police  regulations  relating  to  the  use  of  citj' slaugh- 
ter-houses. 

4.  Police  regulations  relative  to  the  examination  of 
pork  for  trichinse. 

5.  Regidations  for  the  examination  of  fresh  meat 
brought  in  from  abroad. 

6.  Police  regulations  relative  to  the  sale  of  inferior 
meat  at  the  "  Freibank. " 

7.  Regulations  as  to  the  sale  of  horse-flesh. 

These  laws,  regulations,  and  ordinances  are  too  lengthy 
and  minute  to  be  quoted  in  full.  They  consist  of  a  series 
of  enactments  extending  from  1850  to  the  present.  The 
laws  relating  to  pork  inspection  have  been  the  subject 
of  more  discussion  than  any  other  topic,  since  they  were, 
for  many  years,  aimed  at  the  exclusion  of  American  pork. 
That  of  1880  prohibited  the  importation  of  American 
sau.sage  and  chopped  meat,  and  that  of  1883  excluded  all 
American  pork.  By  a  later  circular  of  1891  American 
pork  was  again  admitted  to  Germany.  Notwithstanding 
the  large  army  of  inspectors  of  pork  maintained  in  Ger- 
many tbere  were  reported  in  that  coimtry  6,329  cases  of 
trichinosis  among  its  population  from  1881  to  1898,  and 
318  of  these  proved  fatal,  and  these  were  all  due  to  the 
eating  of  German  jjork.     On  the  other  hand,  according 
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to  Dr.  Stiles,*  "a  compilation  of  all  the  evidence  fails  to 
show  that  a  single  case  of  trichinosis  has  been  traced  to 
the  200,000.000  pounds  of  American  pork  e.xported  to 
Germany  in  the  tiscal  years  1892-9S."  These  were  tlie 
years  in  which  American  pork  was  admitted  to  that 
country.  The  unusual  prevalence  of  trichinosis  among 
the  German  population  is  dueto  the  extremely  unsanitary 
custom,  .so  common  in  that  country,  of  eating" raw  or  half- 
cooked  pork.  ham.  or  sausages. 

Aimtriii. — The  sale  of  the  tJesh  of  uninspected  animals 
is  puni.shahle  by  law.  Inspection  is  performed  by  spe- 
cial olticials  who  superintend  the  slaughter  of  animals 
whose  tiesh  is  exposed  for  sale.  These  animals  are  ex- 
amineil  before  and  after  slaughter.  Those  which  come 
from  a  distance  are  placed  under  inspection  fcu'  ten  days 
before  they  are  killed.  A  special  course  of  instruction  is 
provided  for  inspectors  of  meat  in  the  veterinary  scliools. 

.Sirei/eii. — In  Sweden,  or  at  least  in  Stockholm,  bureaus 
for  meat  inspection  exist  under  the  charge  of  veterinary 
surgeons.  Inspection  is  not  compulsory  except  for 
pork.  Tradesmen  find  it  to  their  advantage  to  have 
their  meat  inspected,  since  such  meat  connnands  a  higher 
jirice.  If  trichina?  are  found  in  pork  upon  examination, 
the  meat  is  confiscated  and  destroyed. 

In  1,SG6  a  demand  arose  for  tlie  improvement  of  the 
modes  of  slaughtering  in  the  town  of  Brighton,  then  a 
suburb  of  Boston,  where  most  of  tlie  meat  supply  of  the 
city  was  prepared  for  the  market.  A  large  number  of 
butchers  conducted  tlieir  work  in  separate  establishments, 
and.  as  usuall}-  happens  under  such  conditions,  many  of 
them  proved  to  be  extremely  otlensive  to  the  surround- 
ing neighborhood.  Dr.  H.  G.  Clark,  in  a  report  to  the 
selectmen  of  Brighton,  condemned  the  methods  of  slaugh- 
ter in  the  strongest  terms  and  said :  ''  Any  description  of 
tlie  slaughterhouses  must  fall  far  short  of  the  perfectly 
disgusting  reality,  which  can  only  be  appreciated  by  a 
personal  inspection." 

I'pon  the  organization  of  the  State  Board  of  Health  in 
18G9  the  board  took  up  the  subject  in  earnest,  and  rec- 
ommeniled  the  construction  of  an  abattoir  with  the  fol- 
lowing requirements: 

1 .  A  pavement  of  stone,  or  of  some  material  impervious 
to  blood. 

2.  An  abundant  supplj'  of  water. 

3.  Complete  drainage. 

4.  Vats  for  the  '"  rendering  "  of  fat  and  offal  on  the  spot, 
before  putrefaction  can  attack  them. 

0.  The  means  for  converting  blood  into  blood  albumen. 
It  was  also  claimed  that  the  sanitary  advantages  of 

such  a  system  would  be : 

1.  The  removal  of  existing  offensive  odors. 

2.  The  removal  of  slaughter-house  pork  from  the 
markets. 

3.  The  ready  inspection  of  meat,  thus  insuring  the  re- 
jection of  that  -which  is  unfit  for  food. 

The  following  economic  advantages  were  also  claimed: 

1.  Diminished  liability  of  having  meat  spoiled  by  ex- 
posure to  the  emanations  from  the  putrid  pig- pens. 

2.  The  value  of  the  blood,  which  would  be  saved  and 
utilized. 

3.  The  savings  which  must  alwaj's  accompany  order, 
sj'stem,  the  division  of  labor,  the  avoidance  of  transpor- 
tation, and  the  doing  any  business  on  a  large  scale. 

4.  The  greatly  increased  value  of  land  in  the  neighbor- 
hood of  existing  slaughter-houses. 

Exiierience  has  shown  that  all  these  claims  have  been 
fully  realized.  The  result  of  the  agitation  was  the  en- 
actment of  a  law  in  1870  providing  for  the  incorporation 
of  an  organization  for  the  construction  of  an  abattoir, 
and  requiring  that  all  persons  conducting  the  business  of 
sliuightering  within  certain  prescribed  limits  (within  six 
miles  of  Faneuil  Hall  Jlarket  in  Boston)  should  carrv  on 
such  business  upon  the  premises  of  the  abattoir. 

A  further  movement  in  the  following  year  secured  the 

*  "Trichinosis  in  Germany."  Department  of  Agriculture,  Wasbiue- 
ton,  1901. 


enactment  of  a  general  law  regulating  the  business  of 
slaughtering  and  other  noxious  and  offensive  trades 
throughout  the  State.  Under  this  law  of  1871  action 
was  taken  against  twenty-three  parties,  resulting  in  the 
promulgation  of  orders  requiring  seventeen  of  tliese  par- 
ties to  "  cease  and  desist  "  from  the  business  of  slaughter- 
ing, rendering,  etc.,  or  to  discontinue  certain  processes  of 
work. 

The  Brighton  abattoir  was  completed  in  June,  1873, 
and  during  the  following  six  months  14,194  cattle,  3,700 
calves,  and  150,000  sheep  had  been  slaughtered  in  it,  or 
about  one-half  of  the  meat  supply  of  Boston  for  that 
length  of  time.* 

Modes  of  Slaughter. — The  principal  modes  of  slaughter 
are  practically  two  in  number. 

1.  The  stunning  of  the  animal,  or  rendering  it  in.scn- 
sible  either  by  a  blow  on  the  head  with  an  iron  hammer, 
by  driving  a  bolt  into  the  brain,  or  by  shooting  through 
the  forehead. 

2.  Direct  bleeding  by  severing  the  carotids,  and  other 
blood-vessels  of  the  neck  (the  so-called  .Jewish  mode). 

The  different  societies  for  the  prevention  of  cruelty  to 
animals  advocate  the  former.  Dr.  Denibo  recommends 
the  latter,  claiming  that  death  ensues  in  three  to  tive  sec- 
onds.f  He  also  states  that  the  quantity  of  blood  remain- 
ing in  the  meat  by  the  former  method  increases  its  weight 
to  the  butcher's  advantage  and  the  consumer's  loss.  "A 
government  that  has  to  victual  an  army  of  a  half  million 
men  would  be  cheated  by  its  contractors  to  the  extent  of 
§125,000  per  year." 

ilei(t  Jnspectioii.—'The  principal  kinds  of  meat  eaten  by 
mankind  are  the  meat  of  cattle,  sheep,  swine,  poultry, 
and  '\\ild  game.  The  importance  of  meat  as  an  article  of 
food  is  due  to  the  relatively  large  quantity  and  easily  di- 
gestible form  of  the  albumen  which  it  contains.  In  addi- 
tion it  also  has  fat  and  salts,  but  has  no  carbohydrates. 
The  good  quality,  savory  taste,  and  nutritive  value  of 
meat  depend  on  tlie  class  of  animal,  age,  sex,  and  kind  of 
feeding,  as  well  as  on  the  part  of  the  body  from  which  it 
is  taken.  That  of  young  animals  is  usually  soft,  tender, 
and  liglit  red  in  color.  That  of  older  animals  is  poorer 
in  fat.  tough,  and  darker  in  color.  By  certain  kinds  of 
fodder  the  proportion  of  fat  is  increased,  and  the  water 
in  the  meat  is  reduced.  The  flesh  of  calves  and  fowls 
(usually  called  "  white  meat  ")as  well  as  venison  and  ten- 
der, lean  beef,  are  easily  digested,  while  other  kinds  of 
meat  are  digested  with  greater  difficulty,  especially  very 
fat  and  sinewy  meat.  The  heart,  tongue,  liver,  kidneys, 
and  brains  are  digested  without  great  difficulty. 

The  eating  of  those  portions  or  organs  of  animals  which 
are  specially  subject  to  disease,  such  as  the  lungs  of  cat- 
tle and  the  fattened  and  diseased  livers  of  geese,  should 
be  condemned. 

Ohjeets  of  Meat  Inspection. — The  chief  objects  of  meat 
inspection  are  the  exclusion  of  meat  which  is  unfit  for 
food,  on  account;  (1)  of  the  presence  of  diseases  danger- 
ous to  man,  and  (2)  on  account  of  decay,  putridity,  or 
such  causes  as  maj'  render  it  unfit  for  food, 

Kvam illation  of  Meat.  Color. — The  normal  color  of 
sound  flesh  varies  with  its  origin,  ranging  from  white,  as 
in  many  fish,  to  dark-jjurijle  as  in  horse  flesh. 

Abnormal  Colorations.  Melanosis. — Sometimes  this  is 
only  local.  The  black  pigment  is  probably  a  derivative 
of  hfemoglobin.  In  Germany  such  meat  is  sold  at  a  low 
price. 

White  Flesli. — This  is  found  normally  in  certain  ani- 
mals. Sometimes  the  flesh  of  a  cow  or  ox  does  not  ac- 
quire the  usual  amount  of  hiemoglobiu,  and  has  the  ap- 
pearance of  veal.  White  flesh  is  occasionally  found  in 
certain  diseases,  such  as  the  ana'inia  of  drops}',  and  is 
probablj'  cau.sed  by  insufficient  oxidation  of  the  blood. 

Yellow  flesh  is  sometimes  due  to  certain  colored  foods, 
and  in  disease  maj'  be  caused  by  absorption  of  bile. 

Dark  Purple. — 'This  color  may  indicate  that  the  animal 
has  suffered  from  acute  fever,  and  has  been  met  in  ani- 


*  Fifth  repoit.  of  the  State  Board  of  Health  of  Massachusetts,  p.  1.55. 
t "  The  Jewish  Method  of  Slaughter,"  London,  1894,  p.  4. 
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mals  which  have  tlicd  of  rinderpest  and  tuberculosis.  It 
may  also  be  due  to  insufficieut  bleeding  after  death  in 
aniinals  which  have  died  fnim  natural  causes. 

Dark  lialdinhBroirn. — This  colijr  is  due  to  imperfect 
oxidation  of  the  blood,  and  is  seen  in  animals  which  have 
been  drowned,  or  suffocated  in  smoke.  It  is  also  occa- 
gi(mally  seen  in  the  flesh  of  overdriven  or  hunted  ani- 
mals. 

Crrefii  or  Violet. — This  color  is  due  to  the  beginning  of 
putrefaction,  or  to  the  diffusion  of  vegetable  coloring 
matter  through  the  walls  of  the  stomach  after  death. 

The  Consistency  of  Mint. — The  consistency  of  tlesh  food 
is  an  iude.v  of  its  soundness.  Good  meat  is  tirm,  while 
unsound  meat  is  usuallv  flabby  and  exudes  moisture. 
Coarse-grained  meat  which  cannot  be  cut  evenly  is  infe- 
rior to  tine-grained  meat. 

Lehmann  has  devised  an  ingenious  apparatus  fordeter- 
mining  the  degree  of  toughness  of  meat  (Zeiischrift 
Fleisc/i-  II .  mich-Hy;/..  1898,  viii.,  p.  32).  It  consists  of 
a  balance  with  arms  of  different  lengths,  the  shorter 
being  made  on  the  plan  of  a  pair  of  scissors  with  one 
fi-xed  blade.  The  weights  are  placed  in  the  pan  of  the 
longer  arm,  and  the  force  required  to  cut  through  a  layer 
of  the  meat  1  cm.  thick  is  expressed  in  grams.  By 
this  means  Lehmann  ffiund  that  the  skin  muscle  of  beef 
is  two  and  one-half  times  as  tough  as  the  flllet.  Flesh 
which  contains  much  collagenous  tissue  becomes  more 
tender  on  boiling,  while  meat  wliich  contains  but  little 
remains  about  the  same  as  before  boiling. 

Lehmann  obtained  the  following  results: 

Force  Required  for  Divisio.v  Expressed  in  Grams. 


Raw. 

Boiled. 

Fillet  of  beef      

a3.4 
236.4 
104 

43 

33 

40 
7 

84.0 

88.8 

88 

8 

6.6 

KidnevK 

at 

2.4 

The  Odor  of  Meat. — Aside  from  ordinary  rough  inspec- 
tion by  the  sense  of  smell,  which  is  much  more  acutely 
developed  in  some  persons  than  in  others,  the  odor  may 
also  be  observed  by  boiling  fragments  of  flesh  with 
water,  and  also  by  mixing  the  flesh  with  dilute  sulphuric 
acid,  distilling  about  one-fourth  of  the  liquid,  and  noting 
the  smell  of  the  distillate ;  it  may  be : 

1.  The  normal  odor,  characteristic  of  t)ie  animal. 

2.  The  characteri-stic  odor  intensified,  as  in  the  case  of 
uncastrated  male  animals.  This  is  more  marked  with  the 
flesh  of  the  he-goat  and  boar  than  with  that  of  the  ram 
and  bull. 

3.  An  abnormal  odor  due  to  the  substances  eaten  by 
the  animal. 

4.  An  odor  due  to  chemical  alteration  or  decomposition, 
as,  for  example,  that  of  the  volatile  products  formed  dur- 
ing the  putrefaction  of  flesh. 

5.  An  odor  of  foreign  substances,  chloride  of  lime, 
carbolic  acid,  etc. 

The  DiseasesoJ  Animals  Used  as  Food. — Animals  should 
be  inspected  within  twenty-four  hours  before  slaughter. 
The  principal  diseases  for  which  the  inspecting  otticer 
should  watch  are: 

Among  cattle.  1.  Pleuropneumonia;  this  disease  is  not 
easil}-  recognized  at  first.  The  temperature  soon  lises  to 
104'  or  105'  F.  and  the  animal  refuses  fooil.  A  short, 
dry  cough  develops  and  the  breathing  becomes  labored 
and  painful. 

2.  Cattle  plague  (Rinderpest).  Recognized  by  early 
prostration,  shivering,  discharge  from  nose,  eyes  and 
mouth,  cessation  of  rumination,  abdominal  pain  and 
scouring. 

3.  Anthrax.  This  may  be  general  or  localized.  If 
boils,  pustules,  or  carbuncles  form  they  are  recognized  at 
once.  The  peculiar  organism  of  anthrax  may  be  detected 
in  the  blood. 


4.  Tuberculosis.  This  disease  has  attracted  more  atten- 
tion than  any  other,  but  the  ipiestion  whether  it  may  be 
transmitted  from  animals  to  man  does  not  yet  appear  to 
be  fully  settled.  In  cattle  it  ma_y  be  acute  or  clironic. 
At  first  there  may  be  no  emaciation  nor  diminution  of  the 
milk;  later,  emaciation  supervenes,  and  there  are  loss  of 
appetite,  shortness  of  breath,  and  cough,  and  these  be- 
come intensified. 

Three  roj'al  commissions  have  reported  in  England 
upon  the  subject  of  bovine  tuberculosis,  those  of  1890, 
189.5,  and  1898.  The  conclusions  of  the  latter  commission 
(1898),  so  far  as  meat  is  concerned,  were  as  follows: 

"  We  recommend  that  the  Local  Government  Board  be 
empowered  to  issue  instructions  from  time  to  time  for  the 
guidance  of  meat  inspectors,  prescribing  the  degree  of 
tuberculous  disease  which,  in  the  opinion  of  the  board, 
should  cause  a  carcass,  or  jjart  thereof,  to  be  seized. 

'■  Pending  the  issue  of  such  instructions,  we  are  of  the 
opinion  that  the  following  principles  should  be  observed 
in  the  inspection  of  tuberculous  carcasses  of  cattle: 


"  (7.  When  there  is  miliary  tu- 
berculosis of  both  lungs. 

"b.  When  tuberculous  lesions 
are  present  on  the  pleura  and 
peritoneum. 

"c.  When  tuberculous  lesions 
are  present  in  the  muscular  sys- 
tem, or  in  the  lymphatic  glands, 
embedded  in  or  between  the 
muscles. 

"  d.  When  tuberculous  lesions 
exist  in  any  part  of  an  emaciated 
carcass. 

"  a.  When  the  lesions  are  con- 
fined to  the  lungs,  and  the  tho- 
racic lymphatic  glands. 

"b.  When  the  lesious  are  con- 
fined to  the  liver. 

"c  When  the  lesions  are  con- 
fined to  the  pharyngeal  lym- 
phatic glands. 

"  f?.  When  the  lesions  are  con- 
fined to  any  combination  of  the 
foregoing,  but  are  collectively 
small  in  extent. 


The  entire  carcass 
and  all  the  organs 
may  be  seized. 


The  carcass,  if 
otherwise  healthy, 
shall  not  be  con- 
-  demned.  but  every 
part  of  it  containing 
tuberculous  lesions 
shall  be  seized. 


"  In  view  of  the  greater  tendenc)'  to  generalization  of 
tuberculosis  of  the  pig,  we  consider  that  the  presence  of 
tubercular  deposit  in  any  degree  should  involve  seizure 
of  the  wliole  carcass  and  of  the  organs.  In  respect  of 
foreign  dead  meat,  .seizure  sliall  ensue  in  eveiy  case 
where  the  pleura  have  been  '  stripped.'  " 

•5.  Actinomycosis.  Attacks  by  preference  the  lower 
jaw  and  tongue,  also  the  lungs  and  bones.  It  leads  to 
general  malnutrition  and  is  sometimes  fatal. 

6.  Tcras  Cattle  Fercr.  In  this  disease  tliere  is  intense 
fever  with  a  temperature  of  from  10.5'  to  110  F.,  with 
great  weakness  and  prostration.  The  ears  and  head  droop, 
the  hind  legs  are  advanced  under  the  body,  giving  the 
animal  a  characteristic  attitude.  The  urine  becomes 
deep  Colored,  like  undiluted  venous  blood.  The  liver 
and  spleen  are  congested  and  enlarged,  tlie  kidneys  also 
are  congested  and  show  numerous  blood  extravasations. 

Sheep.  In  addition  to  the  foregoing  diseases  sheep  are 
subject  to  splenic  apoplexv,  or  "braxy."  The  meat  in 
this  disease  is  dark  and  sometimes  dropsical,  and  the 
weight  of  the  spleen  is  increased,  often  to  double  its 
normal  weight.  Wlien  attai'ked  the  animal  staggers, 
stretches  out  its  head,  and  breathes  rapidly. 

Sheep})o.r  is  known  Ijy  the  higli  fever,  es|.)ecially  in  the 
pustular  stage,  by  the  flea-bitten  appearance  of  the  skin 
in  the  early  stage,  and  by  the  rapid  appearance  of  nod- 
ules or  vesicles. 

Lirer  Jtnl-es  are  large  parasites,  an  inch  or  more  in 
length,  and  about  three-eighths  of  an  inch  wide,  which  are 
found  in  the  bile  ducts  of  the  liver,  occasioning  the  dis- 
ease known  as  the  "rot."    The  principal  symptoms  are 
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sluggishness,  followed  by  ■svasting  and  pallor  of  the  niu- 
coiis'nu'nibiaue,  dianiKuu,  yellowness  of  the  eyes,  falling 
of  the  hair,  and  dropsical  swellings. 

Sin'ii,-.  The  principal  parasitic  diseases  of  the  hog 
which  unlit  the  meat  for  use  as  food  are  the  "measles" 
and  trichinosis.  The  former  is  known  b_v  the  appearance 
of  sjnal],  egg-shaped  bladders  about  one-quarter  of  an 
inch  iu  length  containing  the  larva'  known  as  cysticcrci, 
which  when  eaten  uncooked  or  nearlj'  raw  l)econie  tape- 
worms in  humau  beings.  In  live  hogs  these  little  bladders 
may  occasionally  be  seen  beneath  the  tongue,  or  in  the 
loose  folds  near  the  tail.  Perroucito  found  that  a  temper- 
ature of  50  C.  (123°  F.)  maiutained  fora  minute  or  more 
destroyed  the  vitality  of  cysticerci. 

Ti-i('/ii>iosi!<.  Trichina;  are  found  chiefly  in  the  muscu- 
lar tissue,  though  occasionally  iu  the  fat  of  swine.  They 
are  usually  most  abundant  in  the  pillarsot  the  diaphragm. 
With  a  low  magnifying  pi  iwer  iiwy  may  be  easily  detected 
iu  a  thin  shaving  of  infected  pork,  either  encysted  and 
coiled  up  in  the  cyst  or  free  and  living.  Swine  affected 
with  this  disease  do  not  necessarily  present  noticeable 
svmptiims  during  life.  E.xaminatious  made  by  the  State 
Board  of  Health  of  ilas.sachusetts  showed  that  swine  fed 
upon  city  olfal,  or  garbage,  and  especially  upon  the  en- 
trails of  infected  animals,  were  far  more  subject  to  tlie 
disease  than  those  which  are  fed  upon  healthy  food 
(grain,  vegetables,  or  cooked  food). 
"This  disease  has  assumed  an  international  importance, 
as  shown  in  a  receutlj'  published  pampldet  of  tlie  United 
States  Department  of  Agriculture  entitled  "Trichinosis 
iu  Germany." 

The  danger  to  man  lies  in  the  eating  of  raw  or  iniper- 
fectlv  Clinked  pork,  ham,  bacnn.  sausages,  or  nther  meat 
of  swine,  and  consequently  the  thorough  cooking  of  such 
meat  will  prevent  its  occurrence. 

Jior;  diokra.  Animals  affected  with  this  disease  ha\e 
fever,  shivering,  unwillingness  to  move,  loss  of  appetite, 
a  temperature  of  106°  to  107°  F.  They  ajjpear  stupid 
and  dull,  and  hide  iu  the  litter.  The  bowels  may  at  first 
be  constipated,  but  later  tliere  is  usually  a  liipiid  and  fetid 
diarrho-a,  exhausting  and  persistent.  There  is  rapid  loss 
(if  tlesli.  The  animal  grows  weak,  stands  with  arched 
back  and  abdomen  drawn  up,  and  walks  with  tottering 
gait. 

llnrse  Flesh.  A  law  was  enacted  in  England  in  1889 
which  detines  horse  flesh  to  be  such  flesli  cooked  or  un- 
cooked, alone  or  mi.xed  with  other  substances,  and  in- 
cludes the  flesh  of  asses  and  mules.  This  act  ]u-ovides 
that  the  flesh  of  horses,  asses,  or  mules  must  not  be  sold 
or  kept  for  sale  as  human  food,  except  in  a  shoji  or  stall 
over  which  is  placed  conspicuously,  in  legible  cliaracters 
fmir  inches  long,  a  statement  that  horse  flesh  is  sold  there. 
It  also  proliibits  the  sale  of  horse  flesh  for  human  food  to 
any  purchaser  asking  for  otlicr  meat,  or  for  a  compound 
article  not  usually  made  of  horse  flesh. 

There  is  no  evidence  that  sound,  healthy  horse  flesh  is 
less  wholesome  than  that  of  beef. 

The  I'w  of  Prescn-dtiirs. — For  the  purpose  of  preserv- 
ing fresh  meat,  flsh,  canned  meats,  hams,  and  sausages 
vai-ious  cheiuical  agents  are  employed,  and  the  tendency 
to  use  these  substances  aiipears  to  be  increasing.  Various 
opinions  are  expressed  as  to  the  propriety  of  using  such 
agents  as  salic3'lic  and  boric  acid  and  formaldehyde. 
Although  the  harm  arising  from  the  constant  use  of  such 
substances  may  be  less  than  tliat  which  might  arise  from 
using  meat  in  a  state  of  incipient  putrefaction,  the  possi- 
liility  still  remains  of  iuirniful  ert'eet  to  the  consumer  from 
the  i'rcqiient  use  of  preservatives  in  meat  and  other  kinds 
of  food.  The  substances  in  most  common  use  for  this 
purpose  are  boric  acid  and  borax,  salicylic  acid,  sul- 
phites, and  formalin.  Tlie  following  are  the  recommenda- 
tions of  the  recent  British  Parliamentary  Commission 
upon  this  subject.  This  report  was  made  to  Parliament 
in  1901: 

1.  Tliat  the  use  of  formaldehyde  or  formalin,  or  prep- 
arations thereof,  in  food  nr  drinks,  be  absnlutely  prohib- 
ited, and  tliat  salicylic  aciil  be  not  usi-d  in  a  greater 
proportion  than  one  grain  per  pint  in  liquid  food,  aud 


one  grain  per  pound  in  solid  food.     Its  presence  in  all 
cases  to  be  declared. 

2.  That  tlie  use  of  any  preservative  or  coloring  matter 
whatever  in  milk  offered  for  sale  in  the  United  Kingdom 
be  constituted  an  offence  under  the  Sale  of  Food  and 
Drug  Acts. 

3.  That  the  only  preservative  which  it  shall  be  lawful 
to  use  in  cream  lie  boric  acid  or  mixtures  of  boric  acid 
and  borax,  and  in  amount  not  exceeding  0.25  percent., 
expressed  as  boric  acid,  the  amount  of  such  preservative 
to  be  notified  upon  the  vessel  bj-  a  label. 

4.  That  the  only  preservative  to  be  used  in  butter  and 
margarin  be  boric  acid  or  mixtures  of  boric  acid  and 
borax,  to  be  used  in  proportions  not  exceeding  0.5  per 
cent.,  expressed  as  boric  acid. 

5.  That  in  the  case  of  all  dietetic  preparations  intended 
for  the  use  of  invalids  or  infants  chemical  preservatives 
of  all  kinds  be  prohibited. 

6.  That  tlie  use  of  copper  salts  in  the  so-called  green- 
ing of  jireserved  foods  be  jirohibited. 

7.  Tliat  means  be  provided,  either  by  the  establishment 
of  a  separate  court  of  reference,  or  by  the  imposition  of 
more  direct  obligation  on  the  Local  Government  Board, 
to  exercise  supervision  over  the  use  of  preservatives  and 
coloring  matters  in  foods,  and  to  prepare  schedules  of 
such  as  may  be  considered  inimical  to  the  public  health. 

Samuel  W.  Abbott. 
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MEDIASTINUM,  DISEASES  OF  THE.— The  mediasti- 
num is  a  space  left  in  the  median  portion  of  the  chest  by 
the  non-ajiproximation  of  the  pleura' ;  it  is  bounded  in 
front  by  the  sternum,  behind  by  the  vertebral  column, 
and  on  "either  side  by  the  pleural  surfaces.  It  luay  be 
divided  into  two  parts,  the  anterior  mediastinum,  includ- 
ing the  space  in  front  ot  the  pericardium  and  trachea, 
and  the  posterior  mediastinum,  including  the  space  behind 
these.  The  structures  found  in  the  anterior  mediasti- 
num are:  the  heart  surrounded  by  the  pericardium,  the 
ascending  aorta  and  the  lower  parts  of  its  branches,  the 
lower  jiart  of  the  superior  vena  cava,  the  greater  a/ygos 
vein,  the  innominate  veins,  the  pulmonary  artery  divid- 
ing into  its  two  branches,  the  rigiit  aud  left  pulmonary 
Veins,  the  bifurcation  of  the  trachea  and  the  two  bronchi, 
the  iilirenic  nerves,  the  anterior  mediastinal  lymph 
glands,  the  bronchial  lymph  glands,  anil,  in  early  life,  the 
thymus  gland. 

The  posterior  mediastinum  contains:  the  descending 
aorta,  the  greater  and  lesser  azygos  veins,  tlie  pneumo- 
gastric  and  splanchnic  nerves,  the  oesophagus,  the  thoracic 
duct,  and  the  posterior  mediastinal  lymph  glands.  In 
considering  the  diseases  of  the  mediastinum,  however, 
the  heart  and  pericardium  are  not  included,  uor  are  the 
trachea,  bronchi,  a^soiihagus,  blood-vessels,  and  nerves, 
except  so  far  as  tliey  are  .secondarily  involved.  The 
structures  iu  this  region  which  chiefly  concern  us  are  the 
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thj'raus  gland,  and  tlic  lympli  glands  and  vessels  wliich 
are  subject  to  degenerative  cluinges,  infection,  hyper- 
plasia, heraorrliage,  and  tmnor  formation. 

Thymus  Gl.vnd. — This  is  an  organ  of  intra-uterine  life 
and  childhood,  reacliiiig  its  greatest  development  during 
tlic  second  year  aiul  fromtluit  time  on  undergoing  a  slow 
atropliy  and  fatty  degeneration  until  it  is  finally  trans- 
posed into  a  mass  of  fat,  tlie  so-called  "  thymic  fat  organ  " 
( Waldeyer).  The  thymus  ari.ses  from  the  i-ntodermal  layer 
of  the  third  gill  cletis.  each  of  Avhich  sends  down  a  tulni- 
lar  prolongation  of  epithelial  cells  on  one  side  of  the  tra- 
chea :  these  tiibes  (which  have  a  narrow  lumen  and  a  thick 
epithelial  covering)  then  approach  each  other  and  coalesce 
in  front  of  the  trachea  to  form  a  solid  flat  organ.  Fi-oni 
the  mesoderm  a  vascular  stroma  grows  into  the  epithelial 
mass,  dividing  it  into  lobes  and  lobules,  and  forming  a 
capsule  around  it.  Small,  round  connective-tissue  cells 
accumulate  within  the  stroma  and  form  follicles  of  lym- 
phoid tissue,  increasing  at  the  expense  of  the  epithelial 
cells,  whicli  are  linall3-  i-educed  to  scattered  islands  of 
concentrically  arranged  squamous  cells — the  so-called 
Hassall's  corpuscles.  These  corpuscles  persist  and  may 
even  be  found  after  involution  of  the  organ,  in  the 
thymic  fat.  Involution  takes  place  by  disappearance  of 
the  lymphoid  cells  and  their  replacement  by  epithelial 
cells  derived  aiipan'Utly  from  tlie  endothelium  of  the 
perivascular  lymph  spaces,  which  become  tilled  with  fat. 
The  thymic  fat  organ  containing  Ha.ssall's corpuscles  can. 
be  found  even  in  old  age.  It  is  important  to  remember 
that  the  capsule  of  the  thymus  gland  is  rich  in  lymph 
glands. 

The  thymus  grows  rapidly  during  intra-iiteriue  life, 
attaining  its  greatest  dimensions  between  the  first  and 
second  years  of  infancy.  At  this  time  it  consists  of  two 
flat  lobes  joined  by  delicate  vascular  connective  tissue: 
it  is  soft  and  pinkish  and  has  an  abundant  milky  white 
secretion,  which  has  often  been  mistaken  for  pus.  Lying 
directlj"  upon  the  ti'achea,  it  extends  from  1  cm.  above  the 
sterninn  down  to  the  lower  border  of  the  fourth  costal 
cartilage,  being  in  relation  above  with  the  thyroid  gland 
and  below  with  the  pericardium,  the  arch  of  the  aoi'ta. 
the  ]iulmonary  artery,  t  he  superior  vena  cava,  ami  both  in- 
nominate veins,  with  all  of  which  it  is  connected  \>y  deli- 
cate bands  of  fibrous  tissue  rich  in  lym|ih  glands.  As  to 
the  pliysiology  of  this  organ,  whether  it  is  concerned  in 
blood  formation  or  in  the  development  of  bone  or  of  the 
nervous  system,  we  know  practically  notliing,  and  extir- 
pation experimentally  performed  upon  animals  has  as  yet 
thrown  no  light  on  the  (luestion. 

The  dimensions  of  the  thymus  gland  are  very  variable 
even  within  normal  limitations,  and  this  fact  has  given 
rise  to  great  confusion  as  to  what  .size  the  gland  must  at- 
tain in  order  to  be  regarded  as  abnormal.  Friedleben's 
classical  Avork  ("  Di(!  Physiologic  der  Thymusdrlise," 
Frankfort  a.  M.,  1S,5S)  remains  to  this  day  the  source  of 
most  of  oiu'  knowledge  on  this  subject.  Hci'e  are  liis 
statistics  as  to  the  weight  of  the  gland  at  diiferent  ages; 
Three  to  five  months  intrauterine  life,  0.3  gm.  ;  six  to 
seven  months  intra  uti'rine  life,  2.4  gm.  ;  eight  months 
intrauterine  life,  8.4  gm.  ;  at  term  (measuring  6  by  4 
cm.),  14.3  gm.  ;  one  to  nine  months  after  birth  (this  is 
the  period  of  greatest  secretory  activity),  20.7  gm;  ninth 
month  to  second  year,  37,3  gm.  ;  second  year  to  tifteenlh 
year,  27.0  gm. ;  fifteenth  year  to  twenty-fifth  A'ear,  22.1 
gm. ;  twenty -fifth  year  to  thirty-lifth  year,  3.1  gm. 

As  can  be  seen  by  these  figures  the  atrophj'  of  the 
th_ym\is  is  not  neai'ly  so  rapid  as  is  usually  supposed,  lie- 
ginning  practically  after  the  twentieth  year  instead  of  at 
puberty,  as  is  so  often  stated.  Vierordt,  for  instance,  gives 
the  weiglit  at  birth  as  24  gm.,  reaching  2(3  gni.  at  the  end 
of  the  second  year  and  remaining  at  this  weight  until 
puberty,  when  atrophy  begins  and  is  complete  by  tlie 
twentieth  year.  But  the  figures  given  liy  Fn'cdlebeu, 
depending  as  they  do  upon  au  enormous  number  of  ex- 
aminations, are  generally  accepted.  Individual  vari- 
ations in  si/e  undoubtedly  occur,  and  the  nutrition  of  the 
child  is  a  very  im|iortant  factor,  as  the  thymus  is  inva- 
riably atrophied  in  marantic  children  ;  indeed  Seydel  con- 


siders this  atrophj'  the  most  indisputable  proof  of  death 
from  inanition. 

This  variability  in  size  makes  it  a  matter  of  much  dilii- 
culty  to  decide  in  a  given  case  whether,  in  the  absence 
of  other  jiathological  findings,  a  th}'mus  gland  exceeding 
the  average  in  size  may  be  regarded  as  the  cause  of  death. 
The  so-called  "asthma  th}-micum"is  absolutely  denied 
by  some  authorities,  by  others  regarded  as  a  not  verj-  un- 
e<iminon  cause  of  death  in  childhood,  and  a  rare  cause  in 
advdt  life.  Statistics  founded  on  the  eases  reported  prior 
to  Friedleben's  work  prove  little  and  many  cases  since  his 
1  hue  are  open  to  objections ;  but  even  after  a  most  .scare  h- 
ing  review  there  remain  a  number  of  indisputable  in- 
stances of  sudden  death,  from  strangulation,  of  healthy 
infants  and  children  in  whom  the  autopsy  revealed  no 
abnormality  except  a  much  enharged  thymus  gland. 
Such  are  the  four  cases  reported  by  Pott,  in  which  all  the 
jjatients  died  with  symptoms  of  suffocation  within  two 
minutes  after  the  attempt  of  the  physician  to  insert  a 
spatula  into  the  mouth  ;  the  two  cases  of  Grawitz ;  the 
case  of  C!lar,  who  after  performing  tracheotomy  on  achild, 
was  unable  to  insert  the  tube  because  of  the  narrowing  of 
the  trachea  from  pressui-e  of  an  enlarged  thymus. 

Granting  that  the  enlargement  of  this  gland  may  cause 
death  by  suffocation,  it  remains  to  be  explained  how  such 
a  res\dt  is  l)rought  about.  A  direct  mechanical  cumpres- 
sion  of  the  trachea,  evidenced  by  a  flattening  perceptible 
after  death,  has  been  shown  only  in  the  cases  of  Somma, 
of  Beuecke,  and  of  Baracli.  Jlore  probable  seems  com- 
pression of  the  thin-walled,  collapsible  superior  vena 
cava  with  its  branches,  which  might  be  gradually  com- 
lircssed  for  some  time  without  giving  rise  to  symptoms. 
Ha.sse  gives  this  ex])l;uiation. 

Anotiier  possibility  is  pressure  on  the  recurrentes  or 
vagi,  in  which  case  asthma  thymicum  would  be  spasma 
glottidis  set  up  reflexly  from  the  thymus.  All  of  these 
explanations  are  open  to  the  objection  of  not  accounting 
for  the  suddenness  of  the  symptoms.  The  puzzling  fact 
is  that  death  takes  place  apparently  by  suffocation  within 
a  few  moments.  If  the  large  thymus  is  the  cause,  then  it 
acts  quite  difl'erently  from  other  tumors  by  inducing,  not 
a  gradually  increasing  dyspniva,  but  a  spasma  gdottidis. 
Pott  endeavors  to  explain  it  as  due  to  a  sudden  bending^ 
back  of  the  child's  head,  increasing  the  pressui-e ;  but  in 
that  case  the  child's  instinct  would  be  sufficient  to  cause 
it  to  right  the  position  of  the  head  at  once.  More  jilausi- 
ble,  but  still  unproved,  is  the  theory  of  gradually  increas- 
ing enlargement  which  finally  reaches  the  fatal  jioint,  an 
enlargement  which  would  seem  not  improbable  ir.  rachi- 
tic or  lymphatic  children,  but  would  be  hard  to  explain 
in  the  healthy;  or  it  may  be  that  the  thymus  is  subject 
to  great  vascular  engorgement  and  that  the  increase  in 
size  to  the  point  of  fatal  compression  is  actually  as  sud- 
den as  are  the  residting  symptoms,  the  contraction  of  the 
vessels  after  death  ijreventing  the  condition  from  being 
recognized.  Jacobi  considers  this  possible.  Unfortu- 
nately for  this  theory  the  thj^raus  is  not  a  very  vascular 
organ. 

Cohnheim  first  pointed  out  the  fact  that  most  of  the 
children  who  die  of  spasma  glottidis  are  rachitic.  He 
reiiiirted  one  such  case,  in  a  rachitic  child  with  one  lung 
partially  atelectatic  as  a  result  of  the  pressure  of  a  large 
thynuis.  The  relation  between  spasma  glottidis  and 
rachitis  lias  been  emphasized  by  Jacobi  also,  but  he  is 
inclined  to  attribute  death  in  these  cases  not  to  direct 
pressure  but  to  the  cerebral  and  meningeal  hypera'mia 
and  elfusion  resulting  from  the  rachitis.  In  proof  of  this 
he  points  out  the  increase  of  thymic  asthma  in  this  coun- 
try as  coincident  with  the  increase  of  rachitic  children  bil- 
lowing the  enormous  immigration  from  the  poor,  ill- 
nourished  classes  of  Europe.  He  is  able  to  account  in 
this  way  for  all  the  cases  of  death  from  laryngismus 
stridulus  whieii  have  come  under  h'.-j  notice,  except  one 
in  which  the  thymus  weighed  410  gm.  and  extended  from 
the  thyroid  gland  down  to  and  covering  the  pericar- 
dium. 

Persistent  thymus  gland  in  middle  life  and  old  age  has 
been  given  as  a  possible  cause  of  death  in  some  obscure 
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cases,  but  in  most  of  these  other  possible  causes  were  not 
eiimiufited.  Among  the  least  doubtful  inav  be  mentioned 
those  of  Bruce  (1S6T).  Jacobi  (1»S3),  ancrGUick  (189-1). 
Comijlete  absence  of  the  Ibymus  was  tirst  observed  by 
Bischoff  in  a  still-born  child  otherwise  perfectly  normai; 
later  on.  four  cases  were  reported  by  Friedleben.  It  is 
commonly  absent  in  monstrosities,  especiallj"  anenccpha- 
lie  monsters. 

lutlammation  of  the  thymus,  with  or  without  pus  for- 
mation, is  not  common  and  many  of  the  instances  of  thy- 
mic abscesses  in  the  literature  may  have  been  simply 
normal  glands,  the  milky  secretion  of  which  was  mis- 
taken for  pus.  Undoubted  cases  are  those  of  Wittich. 
Hcuuig.  Demme.  and  Piirkhardt;  that  of  the  last-named 
was  a  thymic  abscess  which  broke  into  the  trachea. 
Jacobi  found  changes  in  the  thymus  in  two  cases  of 
di))htheria.  changes  which  from  his  description  were 
evidently  focal  necroses.  Simple  intlammation  by  ex- 
ten-iiion  from  a  j.ilcurisy  or  iK.'ricarditis  has  l)een"  also 
found.  Small  hemorrhages  are  often  found  in  the 
thymus  gland  in  health}-  children  who  have  died  during 
or  shortly  after  delivery.  Friedleben  reports  one  case  of 
c-xtensive  hemorrhage  in  the  thymus  and  elsewhere,  the 
child  dying  suddenl}'  while  asleep,  without  .spasm.  3Ial- 
nutiition  was  marked  in  this  case.  Peau's  case  was  one 
of  purpura  ha^morrhagica  in  an  eleven-year-old  child :  the 
thymus  was  very  large  and  soft,  resembling  the  spleen, 
and  fidl  of  hemorrhages.  Hollmann  thinks  that  this  was 
probably  a  lymphoma  with  hemorrhages. 

Cysts  in  the  thymus  have  been  described  and  have  been 
accounted  for  by  a'dema,  by  softening  of  blood  clots,  or 
b\'  softening  of  gummata.  Tuberculosis  is  not  rare,  but 
is  usually  secondary  to  tuberculosis  of  the  bronchial 
glands,  although  Demme  has  reported  a  large  tubercu- 
lous thymus  in  a  child  of  si.v  weeks  with  no  tuberculosis 
in  an3'  other  organ.  Syphilis  of  the  thvmus  gives  rise  to 
various  lesions:  to  foci  of  s\ipp\u'ation  (Dubois,  Wells, 
Haufsted,  Mervis),  or  cysts  (Jacobi,  Hoffman),  or  syphi- 
litic endarteritis  with  iuduratiou  (Flirth,  Jacobi),  or 
gumma  (Jacobi). 

Tumors  of  the  tliymus  will  be  described  in  the  section 
on  mediastinal  tumors  in  general. 

DrSE.\SES     OF     TFIE      BltoNCIIIAI,     AND      MeDIASTIKAT, 

Glands. — Barct_y's  division  of  the  bronchial  glands  ("De 
I'adenopathie  tracheobronchique,"  TW-se  de  Paris,  IST,")), 
which  is  very  generally  accepted,  is  the  following: 

1.  Right  pretrachcobronchial  group  in  relation  with 
tlie  superior  vena  cava,  the  arch  of  the  aorta,  vagi,  tra- 
chea, and  right  bronchus. 

O.  Left  pretraclieobronchial  group,  at  the  angle  of  the 
bifurcation  of  the  trachea  and  along  the  left  bronchus. 
This  is  less  large  and  important  than  the  right  group. 

8  Intertrachcobronchial  group  in  the  space  below  the 
bifurcation  of  the  trachea  between  the  main  bronchi, 

4,  Peribronchial  group,  accompanying  the  bronchi. 

In  addition  there  is  the  small  group  of  anterior  media- 
stinal glands  in  the  areolar  tissue  in  front  of  the  pericar- 
dium and  the  posterior  mediastinal  glands,  which  run  in 
a  chain  in  the  posterior  mediastinum  parallel  with  the 
o?sophagus. 

Simple,  non-infectious  hyperplasia  of  the  bronchial 
glands  has  been  described  l)y  Thomas  and  by  Bicdert. 
The  symptoms  are  the  same  as  in  tuberculous  infection 
of  these  glands,  and  the  authors  in  question  base  their 
belief  in  the  non-infectious  nature  of  the  process  on  the 
apparent  recovery  of  their  cases.  On  the  other  hand, 
many  authorities  believe  that  all  enlargements  of  the 
bronchial  lymph  glands  arc  tuberculous;  others  distin- 
guish a  purely  sui)]uirative  form  whicli  may  end  in  reso- 
lution or  in  abscess  formation,  but  which  is  not  primarily 
or  secondarily  tuberculous.  In  every  case  of  bronchitis 
the  glands  are  probabl_y  involved  in  the  inflammation,  but 
usually  this  subsides:  if,  however,  if  goes  on  to  enlar.ae- 
ment  of  the  gland  by  chronic  productive  inflammation  we 
have  the  symptoms  due  to  pressure  or  contraction,  which 
will  be  considered  uudei'  tfiberculous  glands,  ileasles, 
grippe,  pneumonia,  whooping-cough  may  give  rise  to 
such  hyperplasia:  indeed,  Mussy  believes  that  the  press- 


ure of  these  enlarged  glands  is  the  true  anatomical  cause 
of  the  attacks  of  coughing  in  whooping-cough.  Aside 
from  the  possibilitj-  of  chronic  hyperplasia  there  is  that 
of  abscess  formation,  and  it  may  be  that  certain  media- 
stinal abscesses  of  unknown  origin  have  formed  in  this^ 
way.  On  the  other  hand,  healing  may  take  place  with 
contraction  which  may  compress  or  form  diverticula  in 
the  neighboring  structures,  as  the  bronchi,  pleura?,  peri- 
cardium, or  a?sophagus.  Such  contracted  glands  are  usu- 
ally deeply  pigmented  from  accumulations  of  coal  dust, 
and  it  is  suggested  that  the  presence  of  large  quantities 
of  this  dust  may  in  itself  be  sutlicicnt  to  cause  the  growth 
of  connective  tissue  with  contraction. 

Tuberculosis  is  undoubtedly  responsible  for  the  great 
majority  of  cases  of  enlargement  of  the  bronchial  glands. 
It  may  appear  either  in  the  acute  miliary  form,  "giving 
rise  to  no  clinical  symiitoms,  or  in  the  caseating  form.  It 
was  long  supposed  to  be  secondarj-  to  pulmonary  tuber- 
culosis, but  the  opinion  has  been  steadil}'  .gaining  ground 
that  the  glands  in  children  are  more  apt  to  be  the  seat  of 
primary  infection  than  of  secondary.  Biedert,  in  1884, 
collected  84  cases  of  primary  bronchial-gland  tuberculo- 
sis in  children  as  against  three  secondary  to  pulmonary 
or  vertebral  tuberculosis.  Not  only  this,  but  the  bron- 
chial glands  may  show  tuberculosis  in  the  absence  of 
any  other  focus  of  infection.  Steiuer  and  Neuretter 
found  tuberculous  bronchial  ,glands  in  375  out  of  30"3 
children,  and  in  31?  of  these  there  were  no  other  tubercu- 
lous organs.  The  bacilli  in  such  cases  enter  by  the  re- 
spirator}' ti'act  and  follow,  according  to  AVeigert.  the 
route  taken  by  the  coal  dust,  lodging  in  the  bronchial 
glands,  as  is  evidenced  by  the  frequency  of  tuberculosis 
in  these  glands  compared  to  the  mesenteric.  Berthelot 
foimd  the  proportion  to  be  as  20  to  1. 

Tuberculous  infection  in  these  glands  may  remain  la- 
tent for  long  periods  of  time  and  indeed  may  never  give 
rise  to  demonstrable  lesions.  The  inoculation  experi- 
ments of  Loomis  showed  that  si.x  out  of  lifteen  persons 
dying  of  acute  infectious  diseases,  and  in  whom  no  tuber- 
culous lesions  were  found  post  mortem,  had  living  tubercle 
bacilli  in  their  bronchial  l}-mphatic  glands.  Loomis'  work 
is  open  to  criticism  as  he  used  no  control  animals :  but  the 
same  cannot  be  said  of  Pizzini.  who  used  all  possible  pre- 
cautions and  yet  succeeded  in  proving  the  presence  of 
tubercle  bacilli  in  the  bronchial  glands  of  forty-two  per 
cent,  of  healthy  non-tuberculous  adults  dying  from  acci- 
dent, suicide,  or  acute  infectious  diseases.  According  to- 
Weigert,  this  latency  of  the  germs  is  to  be  explained  by 
closure  of  the  outgoing  lymphatics;  according  to  others, 
by  the  slight  tendency  to  caseation  in  the  bronchial 
glands  which  are  already  iibrous  and  pigmented. 

An  appreciable  amoiuit  of  enliirgement  may  be  fotmd 
post  mortem,  although  no  symptoms  were  observed  dur- 
ing life;  but  usuallj-  there  are  symptoms  of  contraction, 
or  pressure  or  inflammation.  The  tvdjerculous  glands 
may  become  adherent  to  the  bronchi,  a^sophagus,  peri- 
cardium, or  large  vessels,  and  may  open  luid  discharge 
into  these,  as  in  a  case  reiwrted  b_v  Powell  in  which  a  .scar 
was  formed  at  the  site  of  a  perforation  of  the  trachea:  or 
they  may  cause  comju-ession,  as  in  Pitt's  case  of  enlarged 
and  caseated  posterior  mediastinal  glands  which  com- 
]iressed  the  trachea  and  right  bronchus,  Parker,  Gulli- 
ver, Goodhart  all  report  cases  of  sudden  death  from  dysp- 
na'a  caused  by  the  rupture  of  a  caseous  gland  into  the 
trachea  or  into  a  bronchus;  Jlalsin,  Coupland,  and  Gee 
report  death  from  dysjmcea  caused  by  compression  of 
trachea  or  bronchus.  More  rarely  rujiture  is  into  the 
mediastinum.  Secondary  infection  from  these  glands 
involves  the  lungs,  the  ])leura\  pericardium,  and  perhaps 
most  commonly  the  meninges. 

The  symptoms  of  tuberculosis  of  the  bronchial  glands 
with  enlargement  and  cheesy  degeneration  are:  vague 
])ain  which  is  apt  to  be  at  the  level  of  the  fourth  dorssal 
vertebra  on  one  side  or  both  with  tenderness  on  jiressure. 
Rarely  the  pain  is  substernal  ("pain  in  the  stomach"). 
Or  there  may  be  simply  a  feeling  of  pressure  without 
actual  pain.  The  cough  is  paroxysmal,  like  that  of 
whooping-cough,  but  dUTers  from  it  in  its  non-infectious 
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nature  and  its  unlimited  duration  and  obstinate  recur- 
rence. It  is  perliaps  caused  by  irritation  of  tlie  recurrent 
laryngeal  nerve,  but  more  probaljly  by  pressure  on  the 
trachea  especially  at  its  bifurcation,  a  point  of  very  sen- 
sitive refle.v.  Dyspnoea  may  be  so  extreme  as  to  sug- 
gest involvement  of  the  vagus.  Dysphagia  is  apt  to 
be  slight  and  is  often  considered  hysterical,  especially 
as  nothing  is  revealed  b)-  examination  with  tlie  sound. 
It  may  disappear  after  rupture  or  contraction  of  the 
glands. 

Compression  of  the  large  vessels  is  shown  by  the  fre- 
quent nose-bleeds,  by  the  prominence  of  the  vessels  of  the 
face,  neck,  and  thorax,  by  clubbed  lingers,  and  rarely  by 
cedema.  Sputum  is  often  not  present  at  all ;  when  present 
it  may  be  purely  catarrhal  or  oedematous  with  streaks  of 
blood.  Jlichaei  saw  a  fatal  hemorrhage  which  proved  to 
have  come  from  the  rupture  of  a  caseous  gland  into  a 
blood-vessel  and  a  bronchus  simultaneouslv.  The  voice 
is  apt  to  be  weak  or  hoarse,  and  in  extreme  cases  there  is 
complete  aphonia  from  pressure  on  the  recurrent  lar3'n- 
geal  nerves.  Vomiting  is  probably  due  to  pressure  on 
the  vagi. 

Inspection  reveals  signs  of  venous  stasis  in  the  promi- 
nent veins  of  the  thorax  and  neck,  possibly  even  of  the 
face ;  rarely  a  fulness  (jr  a  diminished  expansion  of  one  side. 
Palpation  reveals  enlarged  cervical  glands,  especially 
those  which  can  be  felt  on  deep  pressure  in  the  supra- 
sternal notch,  when  the  head  is  bent  forward;  also  a  cer- 
tain rigidity  of  the  trachea  in  inspiration  and  expiration 
or  perhapc  a  one-sided  displacement  of  the  trachea.  Vo- 
cal fremitus  may  be  increased  over  certain  areas  of  the 
chest.  No  chan.ges  may  be  detected  on  percussion,  but 
in  a  minority  of  cases  a  iliminished  resonance  may  be  de- 
tected between  the  shoulder  blades  extending  from  the 
second  to  the  sixth  dorsal  vertebra,  usually  more  marked 
on  the  right  side  as  the  glands  on  tliis  side  are  larger  and 
more  numerous  than  on  the  left.  Occasioually  this 
diminished  resonance  is  found  over  the  same  area  ante- 
riorl}'.  Arnoux  considers  dulness  under  the  right  sterno- 
clavicular articulation  an  important  sign.  On  auscul- 
tation over  the  interscaindar  space  a  rough  blowing 
respiratory  sound,  with  much  prolonged  expiration,  may 
be  detected.  There  may  be  a  decided  diffeience  in  the 
sounds  ou  the  two  sides. 

The  diagnosis  of  bronchial-gland  tubercidosis  is  not 
difficidt  in  children,  in  whom  such  an  affection  is  i_|uite 
common,  but  its  rarity  among  adidts  makes  mistakes  in 
diagnosis  more  frequent  here.  Symptoms  of  (esophageal 
narrowing  in  tuberculous  adidts  with  palpable  cervical 
glands  would  make  such  a  diagnosis  probable;  but  one 
woidd  be  obliged  to  rule  out  mediastinal  tumors,  syphi- 
lis, and  linig  carcinoma  or  sarcoma. 

The  treatment,  to  be  successful,  must  as  a  usual  thing 
include  a  complete  change  of  surroundings,  and  prolonged 
residence  in  the  open  air  in  a  favorable  climate.  Prob- 
ablj'  the  choice  of  a  favorable  climate  resolves  itself  into 
one  in  which  out-of-door  life  is  possible,  whether  this  is 
on  the  seashore  or  in  the  mountains.  Bathing,  gentle 
massage,  inimctions  with  oleaginous  media,  as  lanolin, 
or  even  cod-liver  oil,  cold  compresses  at  night,  and  tepid 
sponging  in  the  morning,  are  recommended  as  general 
treatment.  Internally,  cod-liver  oil  still  holds  its  place  as 
the  remedy  par  excellence  in  such  cases,  although  arsenic, 
the  phosphates,  hypophosphites,  and  glycerin  have  been 
recommended. 

Tumors  of  the  lymph  glands  lead  us  to  the  consider- 
ation of  mediastinal  tumors  in  general. 

Tf.MOUS. — The  structures  in  the  mediastinum  which 
may  be  starting-places  for  new  growths  are  the  thymus 
gland,  the  thyroid  gland  with  its  occasional  accessory 
thyroids,  the  lymph  glands,  and  the  connective  tissue. 
Such  tumors  as  originate  in  the  viscera  or  serous  mem- 
branes in  this  region  are,  strictly  speaking,  not  included 
among  mediastinal  tumors,  although  in  the  later  stages 
of  their  development  they  may  come  to  lie  in  the  media- 
stinmn,  and  it  may  be  impossible  to  determine  their  true 
origin. 

Benign  growths  of  the  mediastinum  are  not  common. 


Lipomata  growing  from  the  subpleural  fat  have  been 
I'ejiorted  (Hare,  Kronleiu,  Gussenbaum).  Large  libro- 
mala,  usually  under  the  sternum  and  compressing  the 
trachea,  have  been  foimd  in  five  instances  (see  Hare's 
article  ou  "Affections  of  the  Mediastinum,"  Phila.,  1889. 

The  most  interesting  as  well  as  the  most  numerous,  to 
judge  from  the  reported  cases,  are  the  dermoid  cysts,  the 
earliest  report  of  which  was  made  in  1827.  Christian 
lias  collected  forty  cases  since  that  date.  These  tumors 
are  usually  soft,  tluctualing,  sometimes  pulsating,  either 
from  their  own  rich  vascular  supply,  or,  what  is  more 
probable,  from  transmitted  aortic  pidsations.  They  are 
apt  to  lie  under  the  clavicle  on  one  side  or  on  both  sides 
of  the  sternum,  and  are  almost  invariably  diagnosed  at 
first  as  aortic  aneurism.  The  contents  of  the  cysts  are 
sebum,  atheromatous  debris,  hair,  squamous  epithelium, 
sometimes  teeth,  fat,  cartilage,  and  bone.  Waldeyer  de- 
scribes one  which  was  as  large  as  a  child's  head,  and  yie- 
duncuhited,  its  pedicle  consisting  of  veins,  arteries,  and 
thyroid  tissue,  ilarchand's  cvst  contained  fat,  and  bodies 
resembling  Hassall's  corpuscles.  Three  of  the  forty 
cases  of  Christian  showed  evidences  of  malignancy. 
These  tumors  are  usually  benign  in  character,  but  from 
their  situation  necessarily  dangerous,  as  rupture  maj-  take 
place  into  the  pericardial  sac,  into  the  pleural  cavity, 
into  the  left  lung,  into  a  bronchus,  causing  aspiration 
pneumonia,  or  into  the  aorta  with  fatal  hemorrhage.  On 
the  other  hand,  dermoid  cysts  of  the  mediastinum  are 
operable  and  their  removal  is  a  perfectly  justifiable  sur- 
gical procedure.  The  importance  of  diagnosis  between 
these  benign  tumors  ou  the  one  hand  and  malignant  tu- 
mors or  aneurism  on  the  other  becomes  therefore  very 
great. 

The  points  to  be  emphasized  in  such  a  diagnosis  are : 
the  slow  growth  of  the  tinnor  and  the  absence  of  ca- 
chexia, which  rule  out  malignant  growths  and  metasta- 
ses; the  fact  that  characteristic  symptoms  of  aneurism 
are  either  absent  or  when  found  are  not  proportioned  to 
the  duration  of  the  disease,  nor  do  they  progressively  in- 
crease, as  would  be  expected  iu  aneurism.  In  some  cases 
(20  per  cent,  of  all,  according  to  Christian)  the  diagnosis 
has  been  made  from  the  presence  of  hair  in  the  sputum. 

Simple  cysts  have  been  found  in  the  mediastinum,  and 
Marfan  has  collected  four  cases  of  echinococcus  cysts. 

Another  form  of  benign  tumor  of  the  mediastinum  has 
its  origin  in  the  thyroid  gland  proper  or  iu  an  acces.sory 
thyroid.  Wuhrmann  finds  in  the  literature  ninety-one 
such  tumors.  sevent\'-five  of  them  benign,  sixteen  malig- 
nant. The  thyroid  is  occasionally  situated  much  more 
deeply  than  usual,  lying  behind  the  sternum  with  its 
lobes  between  the  trachea  and  the  a'SO|ihagus,  while  acces- 
sory thyroids  may  be  found  anywhere  within  the  space 
bounded  above  by  the  base  of  the  tongue,  below  by  the 
arch  of  the  aorta,  laterally  b.v  the  large  vessels  of  the 
neck,  and  posteriori}'  by  the  spinal  column.  It  is  there- 
fore possible  to  find  adenomata,  carciuomata,  or  sarco- 
mata of  thyroid  origin  behind  the  clavicles,  or  behind  the 
sternum,  compressing  the  trachea  or  still  deeper.  Osier 
found  an  adenoma  in  the  pleura.  They  may  be  quite 
isolated  or  connected  with  one  or  both  lobes  of  the  gland, 
or  attached  to  it  by  a  cord-like  pedicle.  Dittrich  reported 
a  substernal  "endothoracic  struma"  the  size  of  a  man's 
head,  which  had  compressed  all  of  the  right  lung. 

As  in  the  case  of  dermoid  cysts  the  diagnosis  is  at  once 
difficult  and  extremely  important,  for  the  great  majority 
of  these  thyroid  tumors  are  benign  and  operable.  Braun 
removed  one  from  a  woman  fifty-eight  years  old.  Those 
cases  in  which  the  tumor  is  palpable,  and  especially  those 
in  which  a  cord  can  be  felt  running  to  the  region  of  the 
thyroid,  or  in  which  absence  of  one  or  both  lobes  of  the 
gland  can  be  made  out,  are  not  so  difficult  to  recognize, 
but  some  of  the  deeper-seated  ones  are  not  palpable 
at  all.  Birch-Hirschfeld  found  such  a  one  at  an  autopsy 
on  a  wouian  who  was  supposed  to  liave  suffered  fi'om  a 
severe  cardiac  neurosis. 

The  most  imjiortant  and  by  far  the  most  numerous 
tumors  of  the  mediastinum  are  those  which  arise  in  the 
lymphatic  glands.     Of  these  some  are  described  as  be- 
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nign  and  are  designated  lymphoma  or  lympliadenonia : 
others  are  nialignaut  and  are  variously  named  lympho- 
Siireoma.  malignant  lymphoma,  Touud-celled  sarcoma, 
Iibni-s;ircoma,  alveolar  sarcoma.  The  confusion  which 
exists  in  our  text-books  on  the  subject  of  lymphatic 
tumors,  general  and  localized,  cannot  be  cleared  up  at 
this  time,  for  our  knowledge  of  the  relation  of  such  tu- 
mors to  diseases  of  the  blood-building  organs  is  as  yet  too 
vague,  and  it  is  impossible  to  draw  a  shar])  line  between 
the  so-called  hyperplasias  with  and  without  blood 
changes,  and  the  neoplasms  proper.  Perhaps  the  sim- 
plest classitication  which  can  be  made  is  that  which 
places  imder  one  head  the  geueial  hyperplasia  of  lym- 
phatic glands,  liver  and  spleen  (leuka'inie  and  pscudoleu- 
k;emic  enlargement),  and  under  the  other  the  localized  en- 
largements, or  tumors,  dividing  them  further  into  benign 
and  malignant.  Under  the  head  of  benign  tumors  of  tlie 
lymjih  glands  we  have  the  lymphoma  or  lymphadenoma, 
a  IcH'alized,  benign  enlargement  of  one  or  more  lymphatic 
glands,  distinguished  on  the  one  hand  from  l\-m]ihos;irco- 
nia  b}'  its  non-malignancy,  on  the  other  from  leuka>mic 
and  pseudoleuksmic  lymphomata  bj'  its  circumscribed 
character,  and  the  absence  of  leukitmia  or  aua-mia  and  of 
characteristic  enlargement  of  spleen  and  liver. 

The  malignant  lymphatic  tumors  have  been  variously 
designated  as  lymphosiircoma,  malignant  Ij-mphoma, 
round-celled  sarcoma,  libro-sarcoma,  alveolar  sarcoma, 
olilmacher  is  inclined  to  make  no  distinction  between 
the  different  sarcomata  which  ari.se  in  Ij-mphatic  tissue. 
On  the  other  hand,  Kuudrat  thinks  there  is  an  essential 
difference  between  l^-mpho-sareoma  and  other  forms  of 
sarcoma.  Accoiding  to  him  lymphosarcoma  has  a  char- 
acteristic mode  of  increase  and  invasion.  It  is  enor- 
mously infiltrating  and  insinuates  it.s(;lf  into  the  spaces 
between  organs  and  vessels,  gradually  fusing  them  into 
(iiie  mass  but  not  causing  rupture  as  do  mo.st  malignant 
growths.  It  spreads  not  only  by  intiltraling  the  sur- 
rounding structures  but  by  involving  the  other  lymph 
glands,  and  instead  of  forming  nodular  metastases  in  the 
parenchymatous  oigansit  forms  its  metastases  by  prefer- 
ence in  the  solitary  follicles  of  the  intestinal  tract.  Fi- 
Viro-sarcoma  may  have  the  same  situation  as  lym]iho-sar- 
coma,  b\it  is  not  so  infiltrating,  does  not  attain  such  an 
enormous  size,  and  forms  metastases  in  the  usual  places. 

We  may,  therefore,  consider  that  the  primary  tumors 
arising  from  the  mediastinal  lymph  glands  are  lymphoma, 
lympiio-sarcoma,  and  perhaps  libro-sarcoma,  or  round- 
cir  spindle-celled  sarcoma,  although  these  last  might  be 
regarded  as  arising,  not  in  the  lymph  glands,  but  in  the 
ordinary  connective  tissue.  The  same  would  be  true  of 
the  rare  cases  of  endothelioma  and  alveolar  sarcoma.  Pri- 
mary carcinoma  of  the  lymph  glands,  often  si)oken  of  in 
the  older  literature,  is  now  regarded  as  a  misnomer. 

The  lymphatic  tumors  of  the  mediastinum  are  usually 
soft,  creamy  tumors  with  thiu-wallcd  vessels,  growing 
rather  rapidly,  but  on  the  whole  not  so  rapidly  as  do  the 
majority  of  malignant  tumors,  or  as  do  the  lymplmtic 
tumors  of  leukaemia;  and  sometimes  they  are  of  veiy 
slow  growth.  The  cells  break  through  the  capsule  of 
the  gland  and  infiltrate  the  surrounding  tissues,  grad- 
ually fusing  them  into  a  large  mass,  from  which  crab- 
like prolongations  resembling  carcinoma  can  be  seen  ex- 
tending stiil  farther.  Colossal  tumors  are  formed,  lai-ger 
than  those  formed  by  any  other  variety  of  sarcoma,  and 
involving  all  of  the  structures  in  the  mediastinum.  Kun- 
drat  reports  a  large  tumor  in  a  woman  of  sixty,  which 
had  so  completely  filled  the  left  lung  as  to  occlude  the 
bronchus  and  reduce  the  lung  to  islands  of  collapsed  pig- 
mented tissue.  Such  a  tumor  has  been  known  to  invnlve 
the  sternum  and  the  vertebral  column,  reaching  the 
meninges  through  the  intervertebral-  foramina.  Rupt- 
ure ot"  vessels  is  rare,  compression  with  thrombosis  is 
the  more  usual  result  (Kundrat).  The  tumor  is  rare  iu 
childhood,  appears  between  the  twenty-fifth  and  fifty- 
fifth  years,  is  twice  as  frequent  in  men  as  in  women,  and 
seems  to  attack  the  strong  and  well-developed  by  prefer- 
ence. It  is  singidar  that  very  few  show  signs  of  previous 
tuberculosis  of  the  lungs  or  of  the  remaining   lymph 


glands.  Metastases,  as  already  stated,  are  found  in  the 
intestinal  tract,  more  rarely  in  the  liver,  spleen,  and  kid- 
ney, where  they  tend  to  be  veiy  infiltrating,  but  are  not 
accompanietl  bj-  the  general  enlargement  of  the  organs  in 
question  which  occurs  iu  leuka-mia  and  pseudoleukaemia. 

The  histology  of  these  tumors  is  very  simple,  and  we 
cannot,  on  the  grounds  of  microscopical  structure,  draw 
any  line  between  the  many  varieties  which  have  been 
distinguished  macroscopicall.y  and  clinicalh'.  The^'  all 
consist  of  small  round  cells,  held  together  by  a  vaiying 
amount  of  reticular  connective  tissue,  and  enclo.sed  in 
a  capsule  which  cannot  be  stripped  off  without  tearing 
off  some  of  the  tissue.  Giant  cells  and  spindle  cells  are 
not  often  seen,  (^ysts  may  form,  thus  rendering  the 
tumor  very  soft,  or  there  may  be  enough  fibrous  reticu- 
lum to  make  it  hard. 

Secondary  tumors  of  the  mediastinum  appear  in  the 
lymph  glands  almost  exclusively,  and  may  be  cither  epi- 
thelial or  sarcomatous :  the  former  are  secondary  to  car- 
cinoma of  the  mammary  gland,  of  the  lungs,  and  very 
seldom  of  the  gall  bladder,  kidney,  or  stomach.  It  is  re- 
markable that  the  bronchial  glands  proper  often  escape 
in  cancer  of  the  a'sophagus.  and  sometimes  in  carcinoma 
of  the  lung,  although  iu  other  ca.ses  these  may  be  the 
onl_y  glands  involved,  as  in  a  case  of  Powell's  in  which  a 
carcinoma  of  the  head  of  the  pancreas  formed  metastases 
in  the  bronchial  glands  alone.  Secondary  sarcoma  is  not 
so  common,  but  it  has  been  found  following  sarcoma  of 
bones  of  the  upper  extremities. 

The  symptoms  are  those  which  are  common  to  all 
malignant  tumors  and  those  which  are  caused  by  pressure 
upon  the  contents  of  the  mediastinum.  Subjective  sen- 
sations are  at  the  earliest  stages  limited  to  a  feeling  of 
pressure  and  fulness  usually  referred  to  the  neck,  and 
palpitation  of  the  heart,  but  no  pain.  Intercostal  neu- 
ralgia is  not  at  all  typical.  The  temperature  varies; 
there  may  be  irregular  fever  for  many  months,  though  it 
is  difficult  to  understand  what  .should  cause  it  in  an  un- 
complicated case.  The  position  assumed  bj'  the  patient 
is  not  characteristic,  being  now  with  the  head  thrown 
back,  now  with  the  head  bent  forward;  again,  it  may  be 
kneeling  with  the  head  on  the  crossed  arms.  As  these 
positions  are  assumed  to  relieve  the  dyspuaa,  the}-  are 
assumed  only  in  the  later  stages  when  the  tumor  has  at- 
tained such  dimensions  as  to  cause  prcssiue.  This  il_ysp- 
noea  is  variously  explained  as  being  caused  b_y  pressure 
on  the  trachea,  bronchi,  and  recurrent  laryngeal  nerves, 
and  on  the  veins  of  heart  or  lungs.  It  ma}'  be  impossible 
to  decide  just  which  is  involved  in  a  given  case,  }-et  there 
are  certain  signs  which  aicl  in  the  iliagnosis.  Pressure 
on  the  veins  would  cause  cyanosis,  on  the  heart  wo\dd 
alter  the  puhse  rate  and  strength,  and  on  the  recurrent 
laryngeal  nerves  would  cause  laming  and  partial  closure 
of  the  glottis.  Characteristically  the  dyspncea  of  medi- 
astinal tumors  is  of  long  duration  and  unintermittent ; 
but  in  some  cases,  as  a  result  of  raising  of  the  blood 
Ijressure  in  a  very  vascular  tumor,  or  from  accumulation 
of  the  secretion  in  the  narrowed  trachea,  it  de\'elops  sud- 
denly and  is  fatal.  Irritation  of  the  vagus  is  probably 
responsible  for  the  coiigli,  vomiting,  iialpitation,  re- 
gurgitation of  food,  and  girdle  sensation  observed  in 
some  cases ;  irritation  of  the  S3'mpathetic  for  the  dilata- 
tion of  the  pupil  on  the  affected  side.  In  a  case  of 
Demme's  there  was  complete  destruction  of  this  nerve 
with  contraction  of  the  pupil.  Irritation  of  the  phrenic 
nerve  (very  rare)  causes  severe  neuralgia  and  singultus, 
but  strangeh'  enough  no  dyspnoea.  Pressure  on  the  aorta 
causes  a  difference  in  the  radial  or  carotid  pidses  of  the 
two  sides.  Compression  of  the  oesophagus  Is  quite  com- 
mon. 

i/(«;)fc<io«.— Enlarged  veins  anteriorly  or  posteriorly; 
oedema  of  the  neck  and  slioidder.  or  arm,  or  over  the 
sternum;  but  this  cedema  is  apt  to  appear  early  in  the 
disease  and  then  disappear  even  when  tlie  venous  stasis 
persists.  There  is  sometimes  a  fulness  visible  on  the 
affected  side;  pulsation  has  been  observed  transmitted 
from  heart  or  aorta  or  from  the  vascularity  of  the  tumor 
itself,  as  in  LetuUe's  right-sided  tumor,  which  he  describes 
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as  resembling  a  "  second  heart  on  the  right  side."  Some- 
times tlie  growth  may  be  felt  in  the  suprasternal  notch. 

Peirussion. — Dulness  according  to  size  and  position, 
usually  behind  in  the  interscapular  space,  or  in  front  on 
both  sides  of  the  sternum,  but  always  with  characteris- 
ticall,\"  irregular  outlines.  Letulle  thinks  there  is  some- 
times a  t.vmpauitic  resonance  over  posterior  mediastinal 
tumors  which  push  forward  tlie  lung.  The  heart  dul- 
ness may  be  displaced. 

Auscultation  shows  the'same  signs  as  in  tuberculosis 
of  the  glands,  and  is  valuable  not  only  in  revealing  press- 
ure on  the  bronchi  and  lungs,  but  also  negatively  in 
helping  to  make  the  diagnosis  between  mediastinal  tu- 
mors and  an(mrism,  although  in  some  cases  pressure  on 
the  aorta  may  give  rise  to  a  systolic  sound  very  like  the 
aueurisnial  bruit. 

Other  conditions  which  must  be  thought  of  in  diagnos- 
ing these  tumors  are:  syphilis  Avith  enlargement  of  the 
glands  and  ulceration  and  cicatrization  of  the  trachea 
(Lazarus);  malignant  tumors  of  the  lung  and  pleura, 
which,  however,  do  not  attain  the  enormous  size  of  me- 
diastinal tumors,  cause  metastases  in  the  ])arenchymatous 
organs,  and  do  not  cause  such  marked  s\'mptoms  of  ve- 
no\is  stasis;  phthisis,  in  which  case  the  sputum  would  be 
diagnostic;  tuberculo.sis  of  the  glands,  which  in  adults  is 
usuall.v  attended  with  tuberculosis  in  some  other  organs, 
and  iu  children  is  conunon,  while  mediastinal  tumor  is 
rare;  and.  most  important  of  all,  benign  tumors  which 
are  operable.  In  this  last  case  the  long  continuance 
without  marked  increase  of  the  symptoms  is  the  cliief 
aid  to  diagnosis,  except  when  a  connection  witli  the  thy- 
roid gland  can  be  made  out. 

The  treatment  of  tumors  in  the  mediastinum  is  possible 
onlj'  in  the  cases  which  are  fit  for  operation  ;  in  all  other.s 
we  can  only  seek  to  relieve  the  s_ym]itoms.  Leeches  ap- 
plied to  the  suprastei-nal  notch  or  large  sinapisms  to  the 
chest  will  sometimes  relieve  the  dyspna^i.  The  physi- 
cian is  often  driven  to  trj'  tracheotom}'  to  relieve  this 
most  distressing  symptom,  but  this  is  useless,  the  com- 
jjression  being  too  far  down,  and  the  insertion  of  a  cannula 
being  apt  to  set  up  dangerous  inflammation,  even  press- 
ure gangrene.  In  the  last  stages  jiain  may  be  so  great 
as  to  defy  opiates,  but  it  may  partially  yield  to  the  ap- 
plication of  a  large  ice-bag  to  the  chest  or  to  the  constant 
electric  curivut  with  large  flat  electrodes.  Hoifman  got 
tenipr>rary  relief  in  one  very  obstinate  case  by  injecting 
carbolic  acid  into  the  tumor.  All  varieties  of  counter- 
irritation  have  been  tried,  from  wet  and  dry  cupping  to 
Biiiinsclieidlismus,  but  without  encouraging  results. 

Medi.\stinitis. — Inflammations  of  the  mediastinum 
may  be  described  as  traumatic,  extension,  metastatic. 
The  first  class  is  caused  by  external  wounds  or  injuries 
from  foreign  bodies  in  the  (esophagus,  instances  of  which 
are  not  infrequent,  judgingfrom  Hare'sstatistics.  Those 
which  belong  to  the  second  class  are  the  most  common, 
and  ma)'  be  nonsuppurative,  suppurative,  or  tubercu- 
lous. The  non-suppurative  are  secondary  to  pericarditis 
or  pleuritis.  Hare  has  collected  sixteen  sucli  cases. 
Suppurative  inflauunation  may  extc.'nd  from  the  neck 
along  the  large  vessels,  or  from  the  larynx  and  Trachea, 
or  from  the  oesophagus,  or  from  suppurating  retro- 
pharyngeal glands  in  children,  or  from  suppuration  in 
the  limgs  or  thymus  or  bronchial  glands. 

Tuberculous  inflauunation  extends  from  the  vertebrre 
or  lymph  glands,  and  is  generally  suppurative  also. 
Metastatic  mediastinitis  has  been  found  in  typhoid  fever 
and  erysipelas,  and  in  a  few  instances  of  acute  articular 
rheumatism,  pneumonia,  and  smallpox.  It  is  much  more 
common  in  men  than  in  women ;  the  proportion,  accord- 
ing to  Hare,  being  as  flftv-cight  to  seven. 

Mediastinal  abscesses  are  apt  to  force  their  way  through 
to  the  siu'face  of  the  chest,  btit  they  have  been  known  to 
break  into  the  trachea,  (I'.sophagus,  jileural  cavity,  peri- 
cardial Siic,  left  ventricle,  and  aorta. 

The  sj'niptonis  areas  follows:  throbbing  pain  in  the 
chest  and  back,  increasing  until  the  ab.scess  is  formed  or 
until  it  evacuates;  a  feeling  of  heat  and  fulness;  fever, 
chills,  sweating,  and  rapid  pulse.      Symptoms  of  com- 


pression resemble  those  in  tumors.  Phj-sical  signs  are 
usually  absent  imtil  the  abscess  is  fully  enough  devel- 
oped to  give  .s.ymjitoins  of  compression  and  suppuration, 
ffidema  over  the  sterniun  is  a  valuable  diagnostic  point; 
the  ra])id  course  of  the  disease  is  also  important. 

Treatment  consists  in  opening  and  draining  the  abscess, 
sometimes  by  resection  of  a  part  of  the  sternum.  Heyfelder 
reviews  twenty-five  cases  of  resection  with  fifteen  recov- 
eries. Hemorrhage  and  emphysema  of  the  mediastinum 
have  been  rejiorted  following  wounds  of  the  chest.  (Esoph- 
agus, or  trachea.  The  latter  is  usually  not  fatal,  even 
when  the  tissues  of  the  neck  and  chest  are  filled  with  air. 
Knistern  reports  an  interesting  case  in  which  the  heart 
soimds  were  completely  obliterated  and  a  tympanitic 
resonance  was  heard  over  the  heart  dulness  and  over  the 
upper  part  of  the  liver;  but  the  air  was  rapidly  absorbed 
and  a  complete  recovery  followed. 

Verv  little  is  known  of  s.yphilis  of  the  mediastinum. 
It  appears  to  be  usuall.y  regarded  as  an  extension  from 
gummata  of  the  sternum  or  ribs.  Weber  had  a  case  of 
gumma  of  the  inner  surface  of  the  sternum  with  enlarge- 
ment of  the  mediastinal  glands.  These  large  masses  give 
rise  to  .s.ymi^toms  like  those  of  tumors,  and  their  true 
nature  is  revealed  onlj'  at  autopsj'.        Alice  Hamilton. 
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MEDICAL  LAKE.— Spokane  County,  Washington. 

Post-Office. — Medical  Lake.     Hotels. 

Access. — Via  Central  Washington  branch  of  the  North- 
ern Pacific  Railroad  to  Cheney  ;  thence  eight  miles  north- 
west to  lake. 

This  remarkable  bodj'  of  water  is  about  a  mile  and 
a  half  in  length  by  one-half  mile  in  width.  It  is  lo- 
cated on  an  elevated  plateau,  and  is  surrounded  bj-  an 
evergreen  border  of  pine,  fir,  and  tamarack.  There  are 
four  good  hotels  on  the  lake,  commodious  bathhouses, 
splendid  drives,  delightful  camping  places,  and  an  abun- 
dance of  fish  in  the  neighboring  lakes.  The  East  Wash- 
ington Hospital  for  the  Insane  is  also  located  here.  The 
waters  of  the  Medical  Lake  were  analyzed  by  G.  A. 
Mariner  in  1833,  with  the  following  result: 

O.VE  United  States  Gallon  Contains: 
Solids.  Grains. 

Sodium  carbonate G3M 

Lithium Trace. 

Ma^esium  carbonate 23 

Iron  caTlioiiate .-53 

Calcium  <'aibi.nate 18 

Sodium  chiniid,. 16.37 

Potassium  rill. .ride 9.24 

Aluuiiuuiu  ...xiiie .18 

SodUlin  Mifta>ilicate 10.63 

Potassium  sulphate Trace. 

8.>diuHi  lull. .rate Trace. 

Organic  iiiatl.-r -55 

Total 101.45 

The  water  has  excellent  properties  as  an  antacid,  laxa- 
tive, and  diuretic.  It  is  used  cominereiall.v.  The  evap- 
orated salts  icsulting  from  distillation  are  also  packed 
and  .shipped  to  different  sections  of  the  country.  It  is 
.said  that  an  excellent  ciualit}-  of  soap  is  prepared  from 
the  residue.  James  K.  Crook. 

MEDICATING,  MODES  OF  .—Medicines  act  only  by 
coming  into  a(  tual  contact  with  thy  part  primarily  to 
be  impressed,  and  the  various  modex  of  medicating,  so 
called,  are  simply  different  methods  for  securing  such 
contact,  varying  according  to  circumstances.  Modes  of 
medicating  fall  naturally  into  two  categories,  namely, 
first,  modes  of  direct  medication  of  surface  parts  imme- 
diately accessible  to  local  application;   and,  secondly, 
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modes  of  medicating  internal  parts  accessible  only 
tlirougli  tlie  avenue  of  the  blood.  Medication  liy  any  of 
tlie  nu-thods  of  the  first  category  is  commonly  spoken  of 
as  hciil  medication  ;  and  by  any  of  the  modes  of  the  sec- 
ond categorj'  as  general  medication.  But  concerning 
this  plirase  "general  medication,''  the  point  must  be 
noted  tliat.  although  in  one  sense  medicating  by  the 
avenue  of  the  blood  is  always  "general,''  for  the  reason 
that  the  medicine  necessarily  goes  wherever  the  blood 
circulates,  yet  the  therapeutic  application  is  in  many  in- 
stances as  purely  local  as  if  the  drug  had  been  locally 
applied  from  without.  Tlius,  for  instance,  copaiba, 
swallowed,  circulates  generally  with  the  blood,  in  which 
its  virtues  become  dissolved,  but  yet  the  main  influence 
of  the  drug  and  the  entire  therapeutic  purpose  thereof 
are  commonly  upon  the  surface  of  the  urethral  mucous 
membrane,  with  which  the  medicine  comes  into  contact 
by  excretion  by  the  kidneys,  dissolved  in  the  urine. 

I.  .Modes  of  Medicating  by  Direct  Application. — 
In  medicating  the  skin,  the  following  points  are  to  be 
noted;  First,  although  the  skin  is  comparatively  insensi- 
tive and  nou-absorbent  and  so  will  bear  stronger  applica- 
tions than  will  mucous  membranes,  yet  tliere  are  man)' 
substances  that  will  severely  irritate  even  the  sound  skin, 
and  manj-  others  that  can  be  absorbetl  by  the  skin  in  suf- 
ficient quantity  to  produce  constitutional  etfects;  sec- 
oudli/,  different  parts  of  the  skin  ditfer  greatlj-  in 
sensitiveness,  thin  parts  being  more  sensitive  than  thick, 
and,  similarlj-,  individual  skins  will  vary  in  tenderness, 
thin  and  tiue-te-\tured  skins  being  more  sensitive  than 
the  coarse  and  thick.  Also,  of  coui'se,  a  clean  skiu  is 
more  readily  affected  than  is  a  long-unwashed  and  dirty 
one.  The  third  point  is,  that  in  the  medication  of  hairy 
portions  of  skin,  the  effect  will  be  far  more  thorough  if 
the  hair  be  shaved,  or  at  least  cut  short,  before  tlie  ap- 
plication is  made.  FonrtJdy,  it  is  to  be  remembered  that 
the  skin,  as  a  whole,  constitutes  an  organ  whose  func- 
tions it  will  not  do  wholly  to  suppress.  The  persistent 
■covering  of  the  entire  skin  with  matters  impervious  to 
the  air  is  therefore  fraught  with  mischief,  and  even  dan- 
ger. 

Besides  the  skin,  themticons membranes  present  surfaces 
more  or  less  accessible  for  direct  medication.  Here,  far 
more  than  in  the  case  of  the  skin,  is  to  be  found  a  great 
difference  in  sensitiveness  in  dilferent  parts.  According 
to  locality,  therefore,  applications  intended  for  nuicous 
membranes  must  vary  widelj'  in  strength.  The  least 
sensitive  mucous  membranes  are  those  of  the  alimentary 
canal,  and  of  the  female  generative  organs;  the  nriddling 
sensitive  are  those  of  the  conjunctira,  the  air  passages  be- 
j'ond  the  huynx,  the  middle  ear,  the  loirer  portion  of  the 
nasal  carity,  and  the  urethra  ;  while  the  extremely  sensitive 
.are  tlie  mucous  surfaces,  respectively,  of  the  carnea,  the 
upper  portion  of  the  nasal  carity,  and  the  larynx.  Another 
point  is  the  very  different  degree  of  accessibility  of  mu- 
cous membranes.  Some  mucous  membranes,  as  for  in- 
stance tliat  of  the  mouth,  are  as  easily  accessible  as  the 
skin  itself,  while  others,  such  as  that  of  the  bladder,  can 
be  reached  only  by  special  instrumental  appliances.  The 
practical  points  concerned  in  medicating  tlie  different 
mucous  membranes  are  as  follows: 

Medication  of  the  Gonjunctira. — The  conjunctiva  is  di- 
rectly accessible,  and  medicaments  can  be  applied  in  solu- 
tion, in  ointment,  in  powder,  or.  as  in  tlie  case  of  nitrate 
of  silver,  by  a  touch  of  the  solid  substance.  The  only 
technical  point  in  medicating  the  conjunctiva  is  thor- 
oughly to  e.\pose  the  retrotarsal  fold  for  the  application, 
when,  as  happens  in  the  majority  of  cases  in  conjunctival 
affections,  tlie  point  of  greatest  intensity  of  the  disease  is 
situated  exactly  in  that  locahty.  To  this  end  the  patient 
should  be  directed  to  cast  the  eyes  strongly  downward, 
while  the  surgeon  draws  the  everted  upper  lid  upward 
and  backward.  Another  caution  well  to  note  in  this 
place  is  to  avoid  any  application  of  a  salt  of  lead,  if  there 
be  any  loss  of  the  epithelium  of  the  cornea,  wliether  by 
an  ulcer  or  an  abrasion.  This,  because  upon  any  exposed 
surface  of  corneal  tissue  proper,  the  application  of  a  lead 
solution  will  determine  an  indelible,  white  opacity. 


Medication  of  the  JVnsnZ  Carity. — The  loicer  portion  of 
the  nasal  cavity  may  be  medicated  by  the  snutHng  up  of 
dry  powders  or  of  solutions — a  very  imjjerfect  measure 
in  either  case.  More  tliorougli  is  the  blowing  in  of  pow- 
ilers  b)'  a  blast  from  a  rubber  ba.g,  or  the  injection  of 
solutions.  But,  as  regards  the  latter  procedure,  the 
danger  must  be  remembered  of  the  injected  fluid  passing 
up  the  Eustachian  tube  to  the  middle  ear,  with,  possibly, 
disastrous  consequences.  Direct  injection  from  the  an- 
terior nares,  and  the  so-called  nasal  douche,  where  the  in- 
jected fluid  enters  one  nostril  and,  passing  around,  escapes 
anteriorly  by  the  other,  are  measures  nowadays  very 
justly  condemned  by  the  majority  of  practitioners.  The 
safest  means  of  flushing  the  nasal  cavity  with  a  .solution 
is  by  the  posterior  nasal  syringe,  but  even  this  measure 
is  accused  of  occasionally  producing  middle-ear  inflam- 
mation. Atomized  spray,  driven  into  the  nose  from  be- 
fore or  behind,  is,  naturally,  far  safer  than  solutions  in 
bulk.  To  medicate  the  upper  portion  of  the  nasal  cavity, 
the  same  means  are  available  as  just  described,  with  the 
same  inherent  dangers;  the  only  point  to  note  being  that 
this  same  upper  portion  of  the  Schneiderian  membrane  is 
very  much  more  sensitive  on  the  one  hand,  and  dirticult 
of  access  on  the  other,  than  the  lower.  It  is  often  doubt- 
ful whether  insufflations  or  injections,  whether  of  solu- 
tions in  bulk  or  of  spray,  reach  the  upper  regions  of  the 
nasal  cavity  at  all.  The  mucous  cavities,  respectively, 
of  the  ethmoid  and  sphenoid  bones,  the  frontal  sinuses, 
and  the  antrum  are  practically  inaccessible  to  direct  med- 
ication. 

Medication  of  the  Eustachian  Tube  and  Middle  Ear.— 
In  cases  of  perforation  of  the  ear  drum  the  middle  ear  is 
accessible  to  injections  through  the  external  auditory 
canal,  but  otherwise  can  be  reached  only  by  injections  or 
insufflations  through  the  Eustachian-  catheter,  a  specially 
shaped  catheter  introduced  through  the  nostril  so  as  just 
to  engage  the  opening  of  tlie  Eustachian  tube.  Concern- 
ing medication  through  the  Eustachian  catheter,  the  only 
points  proper  to  note  in  this  article  are  that,  in  the  fir.st 
place,  the  manipulation  of  the  catheter  itself  requires 
technical  knowledge  and  skill,  and  in  the  second  that 
the  mucous  surfaces  tmder  consideration  are  very  sensi- 
tive to  irritation,  so  that  mischief  instead  of  benefit  may 
easily  result  from  over-zealous  practice  of  direct  medica- 
tion. 

Medication  of  the  Mouth  and  Pharynx. — The  mouth  may 
be  medicated  by  mouth-waslies,  by  troches,  or  by  direct 
localized  apphcation  at  the  hands  of  the  surge-on  in  any 
of  the  ordinary  ways.  The  pharynx  is  medicated  by  ap- 
plications of  spray,  by  injections  by  means  of  the  poste- 
i-ior  nasal  syringe,  or  by  solutions  exactly  applied  by  a 
mop  attached  to  a  properly  shaped  handle  introduced 
through  the  mouth.  Strong  applications  are  l>est  made 
by  the  latter  method,  since  sprays  and  injections  may, 
undesirably,  find  their  way  into  tlie  larynx  or  into  the 
posterior  nares.  Gargling  is  fairly  efficacious  for  medi- 
cating parts  anterior  to  the  faucial  arch,  but  is  of  little 
avail  for  aft'ecting  the  phalangeal  region. 

Medication  of  the  Larynx. — The  larynx  is  medicated  by 
the  inhalation  of  vapors  or  of  solutions  in  spray,  or,  at 
the  hands  of  the  surgeon,  b_y  local  touch  by  means  of 
special  probangs  applied  with  the  help  of  a  view  in  the 
laryngoscope.  Technical  training  and  a  delicate  hand 
are  necessary  in  laryngeal  manipulation,  and  the  extreme 
sensitiveness  of  the  mucous  membrane  of  the  larj-nx  to 
irritant  applications  must  ever  be  borne  in  mind. 

Medication  rf  the  Respiratory  Mucous  Membrane  beyond 
the  Larynx. — The  air  passages  beyond  the  larynx  can  be 
medicated  directly  only  by  inhalation.  'Vapors  and  solu- 
tions in  spray  can  be  inhaled  with  a  view  to  medicinal 
effect,  but  the  vapors  must  be  such  as  are  non-irritant, 
and  as  regards  sprays,  the  whole  diift  of  exact  observa- 
tion tends  to  strengthen  the  belief  that  fluids  inhaled  in 
spray  never  penetrate  bej'ond  the  larger  bronchial  tubes. 

Medication  of  the  Bladder  and  Urethra. — The  urethra  is 
accessible  by  injections,  by  medicated  "bougies"  of  ca- 
cao butter,  and  by  the  sound,  smeared  with  the  medica- 
ment in  ointment  or  in  any  pasty  condition.     The  bladder 
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is  reached  onh'  by  injection  tlirougli  tl;e  f-atheter.  Tlie 
mucous  membranes  cf  these  localities  belong  to  the  sensi- 
tive class,  and  tlie  introduction  of  fluids  or  instruments 
not germ-sterilizedinU)  uietlu'a  or  bladder  may  determine 
cj'stitis.  What  is  practically  a  lucal  medication  of  the 
urinary  mucous  membrane  is  afforded  by  the  action  of 
such  medicines  as  buchu,  cubeb,  and  cojiaiba,  when 
taken  by  swallowing.  Tlie  active  principle  of  such 
drugs  is  excreted,  possibly  more  or  less  changed,  by  the 
lddne\'.  and  so,  being  dissolved  in  the  urine,  makes  a 
local  impression  upon  the  mucoiis  membrane  ijf  tlie  uri- 
narj-  tract. 

Medication  of  the  Female  Genital  Mucous  Membrane. — 
The  vagina  can  be  reached  by  medicated  sui)i)Ositories, 
by  injection,  or.  its  surface  being  exposed  by  a  speculum, 
by  brush  or  probang  at  the  liands  of  the  surgeon.  As  a 
considerable  volume  of  fluid  is  required  for  a  thorough 
vaginal  injection,  the  "fountain"  syringe  is  here  pecul- 
iarly convenient.  A  fountain  sj'ringe  is  simply  a  good- 
sized  rubber  bag  with  a  long  tube  leading  from  its  lowest 
point.  The  bag  is  filled  with  the  injection  fluidandhung 
upon  the  wall  at  a  height  of  three  feet  or  more  from 
the  level  of  the  part  to  receive  the  injecticm,  whereupon 
gravity  determines  a  steady  and  strong  flow.  The  force 
of  the  stream  is  regulated  by  the  height  at  which  the  bag 
is  Imng.  The  rubber  tube  is  fitted  with  the  necessary 
nozzle  and  also  with  a  simple  form  of  clamp  to  shut  oil 
the  flow.  The  uterus  is  accessible  to  special  instrumen- 
tal appliances,  including  means  for  making  injections; 
but,  as  regards  the  injecting  of  this  organ,  it  must 
never  be  forgotten  that  there  is  an  open  communication 
through  the  Fallopian  tubes  between  the  cavity  of  the 
uterus  and  the  general  peritoneal  sac.  Peritonitis  and 
death  have  more  than  once  resulted  from  a  uterine  in- 
jection. 

Medication  of  the  Mucovs  Membrane  of  the  Alimentary 
Canal. — The  mucous  membrane  of  the  stotnach  is,  of 
course,  easiest  reached  by  administration  of  a  drug  by 
swallowing;  otherwise  by  use  of  the  stomach  pump.  A 
stomach  pump  is  a  good-sized  syringe  with  a  doulile 
nozzle  end  fitted  with  a  two-wa\'  stopcock  appliance. 
From  the  nozzle  end  two  tubes  make  off  at  right  angles, 
whereof  one  goes  into  the  stomach  and  the  other  into  a 
basin.  By  proper  manipulation  of  the  two-way  cock, 
fluid  may  be  drawn  up  from  the  basin  and  thereupon 
discharged  into  the  stomach,  or  vice  versa.  The  mucous 
surface  of  the  small  intestine  is  practicall}'  accessible  to 
direct  medication  only  b_y  administration  of  the  drug  by 
swallowing;  but  that  of  the  large  intestine,  and  most  es- 
pecially of  the  rectum,  can  be  reached  also  by  anal  injec- 
tion, or  in  the  case  of  the  rectum,  also  by  suppository. 
A  rectal  injection  intended  for  local  medication  should 
be  small  in  bulk — not  over  two  fluidounces;  should  be 
blood-warm,  and  should  be  sloicli/  administered.  The 
rectum  should  first  be  washed  out  by  injections  of  plain 
water.  In  practising  a  rectal  injection,  the  points  should 
be  observed  to  have  the  nozzle  of  the  syringe  warm  and 
inell  greased,  and  to  direct  the  same,  after  the  sphincter 
has  been  passed,  upward  and  backtrard.  to  conform  to  the 
lay  of  the  rectum  in  the  concavity  of  the  sacrum.  In 
the  case  of  children  crying  during  the  operation,  the 
further  point  should  be  oljserved  to  force  entrance  dur- 
ing inspiratifin  only,  when  the  abdominal  tension  is  re- 
laxed, merel_v  holding  ground,  without  attemjiting  to 
advance,  during  the  strained  expiration.  On  withilraw- 
ing  the  nozzle  after  the  injection  has  been  finished,  a  lit- 
tle firm  pressure  with  the  fingers  or  a  towel  end  should 
be  made  upon  the  aiuis  until  all  reflex  quivering  of  the 
sphincter  shall  have  subsided. 

In  the  medication  of  mucous  membranes  the  use  of 
solutions  iu  condition  of  t^irag  has  several  times  been 
mentioned.  A  fine  spraj',  for  medicinal  purposes,  is  got- 
ten by  the  well-known  so-called  atomizers.  An  atomizer 
is,  in  essence,  a  very  simple  contrivance.  A  tube  leading 
up  from  a  vessel  of  fluid  ends  in  a  capillary  orifice.  Close 
to  this  orifice,  and  at  right  angles  iu  direction,  is  .set  a 
similar  caiiillary  orifice  of  a  second  tube  leading  from 
some  arrangement  for  delivering  a  blast — as  of  air  from 


a  rubber  b\db  squeezed  by  hand,  or  of  steam  from  a 
small  boiler  set  over  an  alcohol  lamp.  Such  blast,  then, 
liy  its  close  forcible  passage  immediately  across  the  fine 
orifice  of  the  first  tube,  sucks  out  the  air  from  such  tube, 
and.  of  course,  also  the  fluid,  which  at  once  rises  up  the 
tube  from  the  reservoir  in  which  the  tube  is  set,  follow- 
ing the  exhaustion  of  the  air.  But  now,  no  sooner  does 
a  drop  of  fluid  present  itself  at  the  capillary  orifice  of  the 
tube  through  which  it  is  drawn  than,  by  the  same  blast 
that  has  sucked  it  up,  such  drop  is  immediatel}'  and  lit- 
erally blown  to  atoms — dispersed,  that  is,  in  exquisitely 
fine  spray.  In  different  atomizers  different  arrange- 
ments of  the  two  related  orifices  obtain,  but  the  finest 
spraj'  is  always  to  be  found  where  the  device  is  the  orig- 
inal and  simple  one  of  having  two  very  fine  orifices  accu- 
rately and  closely  set  at  right  angles  to  each  other.  The 
driring  blast  is  ordinarily  obtained  by  hand  pressure  on 
a  rubber  air  sphere  connected  with  the  atomizer  proper 
by  a  rubber  tube.  Such  "hand  atomizers"  also  com- 
monly have  a  second  air  sphere  let  into  the  rubber  con- 
necting tube  between  the  terminal  bulb  and  the  atomiz- 
ing apparatus.  This  second  chanilier.  bj'  its  elastic 
distention,  keeps  up  an  air  pressure  during  the  iutcrmit- 
tence  of  the  play  of  the  bulb  directly  compressed,  and 
so  a  jicrfectly  steady  blast  can  be  secured  indefinitely. 
Should  a  momentary  blast  onl}'  be  wanted,  the  same  can 
be  oljtained  by  direct  compression  of  the  middle  reser- 
voir bulb  instead  of  the  terminal  one.  Steam  atomizers, 
where  the  driving  blast  is  steam  from  a  small  boiler,  are 
particularly  applicable  for  inhalations  of  spray,  or  for 
the  delivery  of  spray  of  an  "antiseptic  "  solution  during 
surgical  operation.s — in  short,  for  all  such  occasions  as 
require  a  prolonged  atomization  too  tiresome  to  be  main- 
tained by  use  of  the  hand  apparatus. 

II.  Modes  op  SIedk  atixg  TuitorGn  the  Avenue  of 
THE  Bi.oOD. — As  already  stated,  the  onlj' way  to  medi- 
cate parts  out  of  direct  reach  is  to  put  the  medicine  into 
the  general  vascular  circulation.  Nothing  is  easier,  but 
now  the  point  obtains  that  hiralization  of  the  medi- 
cation is  impossible.  The  medicine  will  necessarily  be 
diffused  throughout  the  whole  vohune  of  the  blood,  and 
so  will  go  to  all  parts  alike  where  blood  circulates.  Ac- 
cordiugl}',  in  general  medication,  the  point  always  has 
to  be  considered  whether  the  expected  benefit  to  tlie  or- 
gan or  function  to  be  treated  maj'  not  perhaps  be  more 
than  counterbalanced  by  derangement  produced  else- 
where. In  view  of  this  point  the  standard  rule  obtains 
always  to  select  that  medicine  which  will  accomplish  a 
maximum  of  the  effect  sought  with  a  minimum  of  by- 
derangement. 

For  the  introduction  of  a  medicine  into  the  circula- 
tion there  are  several  means,  as  follows :  The  easiest  and 
altogether  most  natural  one  is,  of  course,  to  give  the 
medicine  bg  siralloiring.  whereupon  absorption  of  the 
medicine  into  the  blood  occurs  by  the  same  avenues  as 
in  the  case  of  the  products  of  digestion.  And  an  inherent 
advantage  of  this  method  is  that,  to  a  considerable  extent 
the  stomach  will  assume  the  functions  of  a  pharmaceu- 
tical laboratory,  and  extract  the  active  ingredients  of 
drugs  administered  in  more  or  less  crude  condition.  But 
despite  these  various  advantages,  there  may  arise  cir- 
cumstances making  it  unadvisable,  or  dangerous,  or  fu- 
tile, to  give  medicine  b_v  the  stomach.  Thus.  First,  a 
medicine  given  by  swallowing  may  greatl\'  derange  the 
function  of  the  stomach  itself — destroying  appetite,  up 
setting  digestion,  cr  even  provoking  nausea  and  vomiting 
— when  the  same  dose,  given  by  tlie  rectum  or  injected 
subcutaneously,  might  be  borne  without  any  substantial 
derangement;  secondli/.  the  giving  of  anything  by  swal- 
lowing may  be  debarred  by  the  fact  of  a  corrosive  poison- 
ing of  the  stomach,  or  of  a  stricture  of  the  oesophagus; 
and  thirdly,  such  administration  might  be  useless,  or 
worse  than  useless,  because  of  absorption  being  in  abey- 
ance through  narcotic  poisoning,  or  through  general  col- 
lapse from  an)'  ciiuse;  fonrthlg,  the  very  chemical  ac- 
tivity of  the  gastric  juices,  so  serviceable  to  extract 
certain  active  iirinciples  from  crude  piejiarations,  may 
yet  affect  certain  others  injuriously ;  JjJM/^,  the  pres- 
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ence  of  food  in  tlie  stomach  may,  in  certain  cases,  seri- 
ously delay  or  impede  absorption  of  the  medieine. 

Besides  the  stomach  the  rectum' is  more  or  less  avail- 
alile  as  au  avenue  of  approach  to  the  circulation.  The 
rectum,  however,  has  not  the  chemical  power  of  the 
stomach  to  extract,  in  soluble  form,  active  principles 
from  crude  drugs.  Hence,  in  aiming  to  medicate  the 
system  by  the  rectum,  it  is  always  advisable  to  use  a 
form  of  medicine  wherein  the  active  principle  is  either 
already  in  aqueous  solution,  or  is  at  least  in  such  state 
as  to  lie  capable  of  dissolving  directly  in  the  fluids  natu- 
rally to  be  found  in  the  rectal  cavity.  Another  special 
point  is  to  give  by  the  rectum  about  twice  the  dose  of 
any  given  medicine  that  would  be  administered  by  the 
mouth. 

Still  another  natural  avenue  of  approach  to  the  circu- 
lation is  afforded  by  the  ItDiys.  Absorption  bj-  the  lungs 
is  speedy  and  thorough ;  but  obviously  the  use  of  this 
avenue  is  limited,  since  only  medicines  that  are  at  once 
roliitHe  and  not  unduly  irn'tKiit  ca.n  be  introduced  to  the 
circulation  through  the  lungs. 

Ne.\t,  it  is  possible  to  introduce  medicines  to  the  blood 
through  the  avenue  of  the  s/,'iii.  and  that,  too,  in  a  vari- 
ety of  ways.  Of  these  ways  the  simplest  is  merely  to 
lay  upon  the  skin  cloths  wetted  with  a  fiuid  medicine, 
trusting  to  direct  absorption  of  the  medicated  solution 
through  the  tissue  of  the  skin.  With  some  medicines, 
under  such  circumstances,  absorption  unquestionably 
occurs:  but  at  best  the  methoil  is  so  crude,  and  the  re- 
sults are  so  uncertain,  that  the  procedure  is  not  to  be  com- 
mended. The  next  mctliod  is  by  so-called /;"n/c?«()« — 
the  r\dibing  into  the  skin  of  the  medicine  in  condition  of 
ointment  or  oily  solution.  By  this  means,  with  certain 
drugs,  certain,  thorough,  and  rapid  absorption  is  ef- 
fected, so  that  inunction  is  an  established  and  valued 
method  of  accomplishing  con.stitutional  medication.  The 
only  drawbacks  to  the  method  are  the  tedionsness  of  the 
application,  and  the  occasional  soreness  of  the  skin  that 
may  result  from  a  repetition  of  inunction  upon  an  iden- 
tical skin  area.  A  third  method  is  fuikigiitioii,  wherein 
a  volatilizable  medicine  is  sublimed  in  presence  of  aque- 
ous vapor,  and  made  to  condense  upon  the  skin.  Under 
the  conditions  of  such  procedure,  ab.sorption  is  as  rapid 
and  thorough  as  in  the  case  of  inunction,  and  fumigation 
is,  indeed,  an  alternate  method  to  inimction.  Obviously, 
however,  but  a  limited  number  of  drugs  are  capable  of 
application  by  fumigation,  and.  practically,  the  method 
is  confined  to  the  administration  of  mercury.  (For  de- 
tails of  the  method  see  3Iercurous  Chloride,  under  Mer- 
cury.) A  fourth  method  is  by  the  procedure  of  raising 
a  small  blister,  and  then,  e.xjiosing  the  raw  surface  under 
the  bleb,  applying  to  the  same  tlie  medicine  in  concen- 
trated condition.  This  method,  called  the  endermatic, 
is  rapid  and  certain,  but  is  painful  and  barbarous,  and 
has  practically  been  sxipplanted  by  the  fifth  and  last 
method,  that,  namely,  of  injecting  the  medicine,  in  solu- 
tion, by  a  small  syringe,  into  the  subcutaneous  connec- 
tive tissue — the  well-known  and  popular  hypodermatic 
method.  By  the  hypodermatic  method  absorption  is 
pre-eminently  rapid,  thorough,  and  certain  —  all  im- 
pediments of  varying  gastric  conditions  on  the  one 
hand,  or  of  nervous  ones  on  the  other,  being  void — and 
also,  often,  the  mediciual  impression  is  more  radical 
than  wlien  the  same  drug  is  given  in  other  ways.  There 
are  two  drawbacks  to  the  method, /re?,  that  it  can  only 
be  used  in  the  case  of  medicines  that  are,  at  once,  fairly 
Tion-irritiiitt,  soluble  in  bland  menstrua,  and  effective  in, 
small  ddse;  and,  secondly,  that  the  injection  requires  the 
technical  skill  of  the  physician  himself,  or  of  a  trained 
nurse.  (For  details  of  the  hypodermatic  method,  see 
Hypodermatic  Medication.) 

Lastly,  medicines  can  be  introduced  into  the  circula- 
tion by  direct  intravenous  injection.  In  the  case  of  active 
medicines  this  procedure  is  so  dangerous  as  to  be  unjus- 
tifiable, but  for  the  passive  purpose  of  increasing  the  vol- 
ume of  the  circulating  fluid  in  order  to  arouse  the  heart 
in  collapse,  it  is  safe  and  serviceable.  Milk,  defibrinated 
blood,   desiccated  blood  redissolved,  and  "indifferent" 


saline  solutions,  are  the  substances  commonly  injected. 
(For  details  of  the  method  see  Transfusion.) 

Edward  Curtis. 

MEDICINES.  FORMS  OF.— Under  this  title  will  be 
di.scu^,sed  the  cla.ss  characteristics  of  the  various  kinds  of 
medicinal  preparations,  so  far  as  thej-  immediately  con- 
cern the  physician.  For  convenience  of  reference,  the 
different  forms  of  medicines  will  be  taken  up  in  alpha- 
betical order,  and  it  will  lie  understood  that,  in  matters 
of  pharmacopo'ial  authority,  the  standard  followed  is 
that  of  the  United  States  Pharmacopceia,  Seventh  Re- 
vision (Revision  of  1890). 

Abstract  (Latin  Abstractum,  unofficial).  By  this  term 
there  was  formerlj-  designated  a  preparation,  in  dry 
powder,  of  a  vegetable  drug,  of  twice  the  medicinal 
strength,  weight  for  weight,  of  the  crude  drug.  An  ex- 
tract was  first  made,  which  was  then  brought  to  standard 
strength  bj'  the  addition  of  sugar  of  milk.  The  class  of 
abstracts  was  dismi.ssediu  the  1890  revision  of  the  United 
States  Pharmacopeia. 

Bolus  (Latin,  Bolus  :  unofficial). — By  a  bolus  is  under- 
stood to  mean  a  mass  of  a  medicinal  substance  larger 
than  a  pill,  which  is  yet  to  be  swallowed  whole  after  the 
manner  of  pills.  Such  form  of  administration  of  a  med- 
icine is  so  obvioush'  objectionable  that  nowada^-s  the 
"  bolus  "  is  rarely  used. 

Bougie  (Latin,  Bongia ;  unofficial). — A  bougie  is  an 
eloug.ated  plug  of  cacao  butter  for  insertion  into  the  ure- 
thra or  the  uterus.  The  necessary  medicament  is  incor- 
porated into  the  substance  of  the  bougie  which  melts  in 
the  natural  warmth  of  the  part. 

Cer.\te  (Latin,  Ceratum). — A  cerate  is  a  preparation 
whose  basis  is  an  admixture  of  a  fatty  and  a  waxy  body 
or  bodies,  so  proportioned  that  the  product  shall  be  of 
fairly  lirm  consistence,  and  of  a  melting  point  above  that 
of  the  temperature  of  the  skin.  A  cerate  thus  maintains 
the  consistency  of  a  soft  solid  when  applied  to  the  skin, 
and  is  intended  to  serve  as  a  permanent  dressing,  being 
used  spread  upon  a  backing  of  muslin  or  kid.  The  prep- 
aration of  the  United  States  Pharmacopoeia  whose  official 
title  is  the  simple  word  Ceratum,  Cerate,  is  a  non-medi- 
cated simple  mixture  of  white  wax  and  lard,  in  the  pro- 
portion of  thirty  parts  of  the  former  to  seventy  jiarts  of 
the  latter.  Including  this  preparation,  six  cerates  are 
official  in  the  United  States  Pharmacopoeia. 

CoKFECTioN  (Latin,  Confectio). — A  confection  is  a  ma- 
terial of  the  quality  and  composition  of  soft  confection- 
ery, intended  as  a  pleasant  menstruum  for  active  medi- 
cines. Two  confections  onh'  are  official  in  the  LTnited 
States  Pharmacopa?ia — one,  a  confection  of  rose,  simply 
rose-flavored  confectioner}-,  suitable  for  extemjioraneous 
medication,  !i.n(i.X\ieoXheYa.confection  of  senna,  a  confection 
feebly  medicated  with  tlie  drug  .senna.  Confections  are, 
of  course,  intended  to  be  eaten,  and  are  therefore  appro- 
priate for  .such  medicines  only  as  do  not  taste  unduly 
liad.  Confections  are  objectionable,  generally,  because 
of  the  large  amount  of  saccharine  matter  that  the}'  con- 
tain. 

Decoction  (Latin,  Decoctum). — When  a  crude  vege- 
table drug  is  actually  boiled  in  water  for  a  greater  or  less 
time,  tiie  resulting  aqueous  solution  of  such  principles 
as  the  boiling  water  will  have  extracted  is  termed  a  decoc- 
tion. The  process  of  decoction  is  suitable  to  such  drugs 
only  as  do  not  have  their  active  principle  or  principles- 
either  decomposed  or  dissipated  by  the  heat  of  boiling; 
but  even  in  the  case  of  decoctions  of  appropriate  drugs, 
the  preparation  will  spoil  by  keeping,  unless,  indeed,  the 
original  drug  contain  some  antiseptic  substance.  Medi- 
cinally, decoctions  are  objectionable  because  bulky,  ill- 
tasting,  and  necessarily  containing  other  constituents  of 
the  original  drug  substance  than  the  active  principle. 
The  United  States  Pharmacopoeia  ordains  two  specific 
decoctions,  namely,  decoction  of  cetraria  and  compound 
decoction  of  sarsaparilla,  and  also  a  general  formula  for 
the  making  of  decoctions  of  any  drugs  extemporaneously 
prescribed.  Such  general  formula  is  as  follows:  "'An 
ordinary  decoction,  the  strength  of  which  is  not  directed 
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by  the  physician,  nor  specified  by  the  Phaimacopceia,  shall 
be  prepared  by  the  following  formula:  take  of  the  sub- 
stance, coarsely  comniiuuted,  50  gm. ;  water  a  suflicieut 
iiuantity  to  make  1,000  c.c.  Put  the  substance  into  a  suit- 
able vessel  provided  with  a  cover,  pour  upon  it  1,000  c.c. 
of  cold  water,  cover  it  well,  and  boil  for  fifteen  minutes. 
Then  let  it  cool  to  about  40'  C.  (104°  F.),  express,  strain 
the  expressed  liquid,  and  pass  enough  cold  water  through 
the  strainer  to  make  the  product  measure  1,000  c.c.  Cau- 
tion.— The  strength  of  decoctions  of  energetic  or  power- 
ful substances  should  be  specially  prescribed  by  the 
physician"  (U.  S.  P.).  The  average  dose  of  a  decoction 
prepared  by  the  above  formula  is  from  one  to  two  Huid- 
•ounces. 

Disc  (Latin,  Discus;  unofficial). — A  disc,  as  a  form  of 
medicine,  means  a  small  gelatin  scale  of  microscopical 
thickness,  impregnated  with  some  medicinal  substance, 
generally  a  salt  of  an  alkaloid.  Such  medicated  discs 
are  especially  devised  as  a  couvenient  means  of  applying 
accurately  apportioned,  minute  quantities  of  mydriatic 
■or  myotic  alkaloidal  salts  lo  the  conjunctiva.  When  so 
used  the  disc  is  lifted  by  the  touch  of  a  moistened,  fine 
•camel'shair  pencil,  and  .gently  laid  on  the  inner  surface 
of  the  lower  li<l,  whereupon  tlie  gelatin  of  the  disc  is 
speedily  liquefied  by  the  warmth  and  moisture  of  the 
mucous  membrane,  so  setting  free  the  contained  charge 
of  medicament. 

Elixir  (Latin,  Eli.dr). — The  elixir  of  modern  phar- 
mac3'  is  a  prejiaratinn  consisting  of  diluted  alcohol, 
sweetened  and  aromatized,  and  containing,  in  weak 
charge,  in  solution,  some  medicinal  substance  or  sub- 
stances. The  L'nited  Stat  es  Pharmacopeia  makes  official 
&  so  called  aromatic  elixir,  intended  as  a  simple,  pleasantly 
flavored  elixir  basis,  to  be  medicated  by  the  prescriber 
at  pleasure.  This  official  elixir,  like  the  majority  of 
proprietary  elixirs,  is  no  less  than  twenty-five  per  cent, 
strength  of  alcohol — a  fact  seriousl}'  to  be  borne  in  mind 
in  relation  to  the  tablespoouful  doses  in  which  eli.xirs  are 
commonly  designated  to  be  prescribed. 

E.MULSiON  (Latin,  Einuhinn). — An  emnlsioii  is  a  fluid 
mixture  consisting  of  a  fatty  body  diffused  in  a  state  of 
fine  mechanical  subdivision  through  a  more  or  less  viscid 
watery  menstruum.  Milk  is  a  natural  example  of  an 
•emulsion.  Emulsions  constitute  a  serviceable  form  in 
which  to  administer  fixed  oils  whose  do.se  is  considerable 
— such  as  castor  oil  and  cod-liver  oil — for  the  double  rea- 
son that,  in  such  condition,  the  oil  is  less  apt  to  nauseate, 
and  also  permits  of  having  its  taste  quite  perfectly  dis- 
guised. The  agents  most  commoni}'  used  to  emulsify 
fixed  oils  are  gum  arable  and  yolk  of  egg.  Of  these 
cmulsifiers  gum  arable  is  the  more  generally  serviceable; 
emulsions  made  with  egg  yolk  being  not  so  ready  to 
form,  and  also,  after  making,  being  more  prone  to  spoil. 
Gum  tragacanth  also  may  be  used,  but  gives  inferior  re- 
sults; and  alkaline  solutions,  often  quoted  as  emulsifiers, 
work  with  oils  a  cliemical  change — sapouification — in- 
stead of  the  purely  mechanical  suljdivision  properly  un- 
derstood as  emidsificiition.  To  emulsify  with  gum  ara- 
ble, a  thick  mucilage  is  first  made  with  a  quantity  of  the 
gum  equal  to  one-half  the  weight  of  the  quantity  of  oil 
to  be  emulsified,  and  to  this  mucilage  the  oil  is  gradually 
added  with  thorough  trituration,  one  portion  of  oil  not 
being  added  until  the  previous  one  has  been  fully  emul- 
sified. After  cmulsificatiou  the  product  may  be  diluted 
with  an  a<jueous  menstruum,  in  quantity  up  to  from 
eight  to  ten  times  the  volume  of  oil  represented  in  the 
emulsion.  When  yolk  of  egg  is  to  be  used,  it  should  be 
taken  in  the  proportion  of  one  yolk  to  each  fluidounce 
of  oil.  Volatile  oils  in  considerable  quantity  are  best 
emulsified  by  first  mixing  with  two  or  three  volumes  of 
a  bland  fixed  oil,  and  then  emulsifying  the  mixture  as  in 
the  case  of  a  simple  fixed  oil.  Mixtures  of  resins  and  of 
balsams  in  fine  mechanical  subdivision  in  viscid  menstrua 
are  also  sometimes  called  emulsions.  Such  emulsions 
may  be  procured  by  the  use  of  the  same  emulsifiers  and 
method  as  above  described.  Oum  resins  may  be  emul- 
sified by  trituration  with  water  alone,  the  gum  of  the 
gum  resin  serving  to  make  the  necessary  mucilage  for 
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emulsitication.  Pour  emulsions  are  official  in  the  United 
States  Pharmacopttia. 

ExTi{.\CT  (Latin,  Extraetum). — The  word  extract,  un- 
qualified, expresses  a  preparation  of  solid  or  semi-solid 
consistence,  made  from  a  crude  vegetable  drug  by  one 
or  other  of  the  following  processes.  In  b_v  far  the  ma- 
jority of  instances — indeetl,  in  the  United  States  Phar- 
macopa?ia,  in  all  instances  but  one  of  official  extracts — 
the  crude  drug  is  acted  upon  by  a  solvent,  generally 
alcohol  or  alcohol  diluted,  and  tiie  resulting  solution  i3 
evaporated  down  to  the  proper  consistence.  In  the  otlier 
case,  exemplified  in  the  United  States  Pharmacopana  by 
the  single  instance  of  extract  of  taraxacum,  the  drug  in 
the  fresh  state,  bruised  in  a  mortar  with  the  addition  of  a 
little  water,  until  reduced  to  a  pulp,  is  subjected  to  ex- 
pression, and  the  expressed  juice,  strained,  is  then  evapo- 
rated to  a  pilular  consistence.  Extracts  are  of  varying 
consistence,  some  being  sutlicieutly  hard  to  admit  of  pul- 
verization, while  others — and,  indeed,  the  majority — are 
semi-solid  in  consistence,  and  of  just  the  right  degree  of 
stickiness  to  permit  of  ready  rolling  into  pills.  Extracts 
are,  for  this  latter  reason,  ver}'  commonly  prescribed  in 
pill  form,  and  extracts  of  indifferent  drugs,  such  as  gen- 
tian, are  much  use  as  pilular  excipients  for  dry  powilers. 
Extracts,  especially  those — such  as  extract  of  taraxacum 
— which  are  made  by  expression  of  the  fresh  drug,  are 
apt  to  be  uncertain  in  strength. 

Fluid  E.xtract  (Latin,  Extraetum  Fluiditm).  —  The 
fluid  extracts  of  the  United  States  Pharmacopoeia  are  pre- 
parations made  by  first  extracting  a  vegetable  drug  with 
alcohol  or  diluted  alcohol,  then  concentrating  tlie  result- 
ing alcoholic  solution  by  evaporation,  and,  unless  the 
product  be  self-preserving,  finally  fortifying  the  same 
against  decomposition  by  the  addition  of  some  appropri- 
ate preservative,  generally  glj'cerin.  A  further  feature  of 
the  L'nited  States  fluid  extracts  is  the  imique  one  of  a  fixed 
equivalent  proportion  between  volume  of  product  and 
weight  of  crude  drug  taken  for  the  extracting,  the  cipiiv- 
alence  being  that  between  the  units  of  volume  and  of 
weight  of  the  metric  sj'stem — so  that,  in  short,  each  euhic 
centimetre  of  fluid  extract  represents  the  virtues  of  one 
gram  of  crude  drug.  Fluid  extracts  constitute  a  valu- 
able class  of  medicinal  forms,  by  reason  of  their  concen- 
tration and  keeping  powers. 

Glyceuite  (Latin,  ty/i/firitum).  — In  the  United  States 
Pharmacopa-ia  the  tilh  g/i/rerite  is  given  to  a  Huid  pre- 
paration of  which  glycerin  is  the  basis.  Six  glycerites 
are  official. 

HoNEV  (Latin,  Mel). — There  is  but  a  single  medicated 
"  honey  "  in  the  United  States  Pharmacopaua,  namely, 
honey  of  rose,  a  preparation  consisting  of  clarified  honey 
mixed  with  a  little  of  the  fluid  extract  of  rose. 

Infusion  (Latin.  Infusum). — An  infusion  is  a  fluid 
preparation  maile  by  steeping  a  crude  vegetable  drug 
in  water,  cold  or  hot,  and  straining  the  juoduct.  Infu- 
sions, or  "teas,"  as  they  are  often  called,  are  bulky,  are 
generally  ill-tasting,  and  also  prone  to  decomposition. 
Exce])t  in  the  case  of  a  few  special  infusions,  viz.,  the 
infusions,  respectively,  of  cincJwna,  digitalis,  irild  clarry, 
and  compound  infusion  of  senna,  the  IJnited  States  Phar- 
macopoeia contents  itself  with  giving  a  general  formula 
for  the  making  of  infusions,  leaving  the  prescriber  thus 
at  liberty  to  order  an  infusion  of  any  appropriate  drug  he 
may  please  In  such  general  formula  the  quantity  of 
.50  gm.  of  crude  drug,  in  coarse  powder,  is  directed  to 
be  treated  with  1,000  c.c.  of  boiling  water,  and  the  mixt- 
ure to  be  set  aside  in  a  covered  vessel  for  half  an  hoiu'. 
The  infusion  is  then  to  be  strained,  and  enough  water  to 
be  passed  through  the  strainer  to  make  the  product 
finally  measure  1,000  c.c.  The  Pharmacopoeia  enjoins 
the  caution  concerning  infusions  that  "the  strength  of 
infusions  of  energetic  or  powerful  substances  shoulil  be 
specially  prescribed  by  the  physician."  Of  infusions 
generally,  the  average  dose  is  from  one  to  two  fiuid- 
ounces,  but  in  the  case  of  infusions  of  powerful  drugs, 
as,  for  instance,  infusion  of  digitalis,  the  dose  may  be 
very  mucli  less. 

Juice  (Latin,  Succus;  unoflicial).  — In  pharmaceutical 


t 


i. 


REFERE^X'E  HA>{DBOOK  OP  THE  MEDICAL  SCIENCES. 


ITledU-iucH. 


DOinenclature  the  term  Juice  signifies  a  preparation  con- 
sisting; of  the  expressed  juice  of  a  fresh  vcgetal)Ie  drug, 
to  whicli  euouglj  alcoliol  lias  beeti  added  to  preserve  from 
decomposition.  Two  sueli  "juices"  were  made  otlieial 
in  tlie  United  States  PhaniuicopaMa  of  18T0,  but  were  dis- 
missed in  tlie  revision  for  ISSO.  "Juices"  are  faulty 
preparations  by  reason  of  uncertainty  of  strength. 

Liniment  (Latin,  Linimentum)._ — A  Uitiinent  is  a  fluid 
or  semifluid  preparation  intended  for  rubbing  upon  the 
.skin.  The  limimeuts  of  the  United  States  Pharmacopoeia 
are  so  incongruous  as  to  present  no  class  features  for 
general  discussion. 

iL\ss  (Latin,  Massfi). — A  mass  in  pharmacy  signifies  a 
pill  mass,  and  is  applied,  in  the  nomenclature  of  the 
Ignited  States  Pharmacopoeia,  to  the  instances  of  pill 
masses  where  no  subdivision  into  pills  of  definite  weight 
is  ordained.  Such  instances  are  three  in  number  (mass 
of  copaiba,  mass  of  carbonate  of  iron,  and  mass  of 
mercury). 

JIiXTURE  (Latin,  Mistura). — In  the  United  States  Phar- 
macopeia the  title  mixture  applies  to  man}'  incongruous 
mixtures  affording.//«('r?  preparations.  The  word  is  prop- 
erlv  restricted  to  such  preparations  as  rejjresent  an  in- 
soluble substance  in  powder  mechanically  suspended  in 
a  viscid  fluid  menstruum.  Such  condition  of  suspension 
is  often  a  convenient  one  for  extemporaneous  prescrip- 
tion of  powders.  In  so  prescribing,  the  necessaiy  vis- 
cidity is  to  be  obtained  by  the  use  of  a  mucilage,  or  of 
syruji,  or  glycerin,  ordered  in  the  proportion  of  from  one 
part  to  one,  to  one  ]iart  to  three,  of  watery  basis.  In 
such  viscid  menstrua  five  per  cent,  of  powdered  exti'acfs, 
or  twenty  per  cent,  of  light  vegetable  powders,  may  be 
ordered  to  be  suspended.  Heavy  metallic  (jowders,  as  a 
rule,  should  not  be  prescribed  in  mechanical  suspension. 

iIi'CiL.\GE  (Latin,  Mucilago). — A  mucilage  is  the  well- 
known  viscid  product  that  results  from  treating  a  gum 
with  water,  hot  or  cold,  as  the  case  may  be.  Some  mu- 
cilages are  perfect,  and  others  but  partial,  solutions. 
Four  mucilages  are  official  in  the  United  States  Phar- 
macopa?ia.  They  are  all  simply  bland  viscid  prepara- 
tions, devoid  of  medicinal  activit)'. 

OiNT-MENT  (Latin,  Uiigucntuiu). — An  Tftutment  is  a 
preparation  of  fatty  qualify  whose  melting-point  is  so 
low  that  the  substance  liquefies,  partially  or  wholly,  at 
the  temperature  of  the  bod_y.  Ointments  are  intended 
for  appHcaliou  to  the  skin,  either  for  purposes  of  local 
dressing  or  to  medicate  constitutionally  by  the  method 
of  inunction.  The  common  liases  for  ointments  are  lard, 
either  plain  or  beuzoinated;  lard  with  a  small  admixture 
of  ica.r,  or  the  well-known  substance  taseline  ("  petrola- 
tum "  of  the  United  States  Pharmacopoeia).  Under  the 
simple  title  Unguentum,  Ointment,  the  United  States  Phar- 
macopteia  makes  official  a  mixture  of  lard,  four  parts,  and 
wax,  one  part.  Such  "ointment"  is  convenient,  both  as 
a  simple  ointment  itself,  or  as  a  simple  basis  for  extempo- 
raneously medicated  ointments.  A  number  of  medicated 
ointments  are  ofticial  in  the  L'nited  States  Pharmaco- 
poeia, of  which  the  basis,  in  the  majority  of  instances,  is 
beuzoinated  lard.  For  this,  however,  theprescriberma)', 
at  pleasure,  direct  vaseline  to  be  substituted. 

Oi.EATE  (Latin.  Oleatiim). — In  the  United  States  Phar- 
macopojia  the  title  Oleatum,  "Oleate."  is  applied  to  three 
preparations,  the  "  oleates, "  respectively,  of  mercury,  zinc, 
and  the  alkaloid  veratrine.  These  preparations  consist  of 
the  oleates  of  the  respective  bases,  dissolved  in  an  excess 
of  oleic  acid.  Besides  these  preparations,  however,  the 
oleates  of  many  other  bases,  metallic  and  alkaloidal,  are 
offered  by  pharmaceutical  manufacturers,  and  are  con- 
siderablj-  used  in  medicine.  Of  these  unotticial  prepara- 
tions .some,  like  the  official  so-called  "oleates,"  are  solu- 
tions of  oleates  in  excess  of  oleic  acid :  while  others,  such 
as  the  forms  of  oleate  of  zinc  and  of  lead  in  common  use, 
consist  simply  of  the  chemically  pure  olenles  themselves. 
Preparations  consisting  of  oleates  in  solution  in  excess  of 
oleic  acid,  are  oily  fluids  or  soft  unguents ;  while  some 
pure  metallic  oleates,  such  as  those  of  zinc  and  of  lead, 
are  dry  pulverulent  bodies  of  a  smooth,  soapy  feel. 
Oleates  owe  their  medicinal  use  to  the  fact  that  they  per- 
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meate  animal  tissue  with  unu.sual  facility,  after  the  man- 
ner of  oleic  acid,  and  so  arc  at  once  elegant  and  effica- 
cious for  skin  medication.  It  is  also  commoidy  held 
that,  upon  inunction,  oleates  readily  jiass  through  the 
skin,  enter  the  general  circulation,  and  so  affect  the  sys- 
tem at  large,  both  pronqitly  and  thoroughly.  Some 
doubt,  however,  is  thrown  upon  this  alleged  faculty,  by 
the  failure  of  some  clinicians  to  obtain  mercurializalion 
by  inunction  with  oleate  of  mercury — and  that.  too.  in 
the  case  of  individuals  who,  upon  trial,  were  found  to  be 
affected  readily  b.y  ordinaiy  mercurial  ointment, ' 

Oleoresix  (Latin,  Oleoresiim). — The  olenresins  of  the 
L'nited  States  Pharraacopa'ia  are  prejiarations  made  by 
extracting  with  ether  certain  drugs  whose  medicinal 
activities  reside  jointly  in  oily  and  resinous  constituents. 
After  extraction  tlie  ether  is  evaporated  and  theoleorcsin 
thereupon  obtained  in  concentrated  condition.  The 
pliarmacopo'ial  oleoresius  are  thick  fluids  of  concentrated 
medicinal  strength.  They  are  administered  in  capsule  or 
emulsion. 

Paper  (Latin,  Charta). — Two  medicated  papers  are 
official  in  the  United  States  Pharmacopa-ia,  viz.,  a  paper 
oimustiird,  for  local  application,  and  a  \Ki\wr  {it jxjtassium 
nitrate,  for  burning  in  order  to  get  nitre  fumes  for  in- 
halation. 

Pills  (Latin,  PHhUv). — The  pill  is  a  favorite  form  for 
the  administration  of  medicines,  since  in  such  form  are 
combined  the  advantages  of  permanence,  portability,  ex- 
actitude of  dosage,  convenience  of  a<lministratioii,  and 
concealment  of  bad  taste.  The  only  drawbacks  of  the 
pill  are  comparative  slowness  of  action  as  compared  with 
powders  or  solutions,  and  the  fact  that  many  persons — ■ 
all  little  children,  namely,  and  also  some  adults — cannot 
swallow  pills.  The  pill  form  is  appropriate  for  any  solid 
medicine  which  is  not  corrosive  or  deliquescent,  and 
whose  dose  is  within  the  weight  of  a  few  grains;  and 
may  even  be  employed  in  the  case  of  certain  fluids  of 
small  dosage  such  as  crotou  <iil.  In  order  to  be  within 
bounds  in  the  matter  of  size,  pills,  it  composed  of  light 
substances,  such  as  vegetable  powders,  should  never  ex- 
ceed, individually,  the  weight  of  30  cgm.  (gr.  v.),  nor,  if 
made  up  of  heavy  matters,  such  as  metallic  powders,  the 
individual  weight  of  from  40  to  4.5  cgm.  (from  gr.  vi.- 
vij.).  And  pills  are  of  most  convenic^it  size  which  do 
not  weigh  more  than  half  such  stated  quantities.  The 
proper  excipients  for  pills  will  vary  according  to  the  na- 
ture of  the  basis  ingredient  of  the  pill.  Sticky  regetuble 
f.i'Or/ffe  need  no  excipient ;  such  substances,  indeed,  con- 
stitute themselves  excellent  excipients  for  heavy  pow- 
ders. Soft  gum  resins  also  require  no  excipient,  although 
in  making  such  material  into  pills  the  addition  of  a  few 
drops  of  alcohol  may  be  necessary  to  reduce  hardness. 
Substances,  fluid  or  semifluid,  acquire  the  proper  consist- 
ency by  admixture  with  some  indifferent  dry  powder, 
sucii  as  pulverized  starch  or  gum  arable.  Ptiirders.  if 
heavy,  are  best  treated  by  incorporation  in  some  indif- 
ferent sticky  vegetable  extract,  or  in  confection  of  rose; 
or,  if  liglit,  by  admixture  of  some  viscid  fluid,  such  as 
glycerin,  syrup,  or  honey.  Mucilage  is  uusuitalile  for 
such  purpose  because  of  its  tendency  to  make  the  pill 
mass  unduly  hard  when  dry.  For  resinous  and  fatty 
bodies,  soap  makes  a  convenient  excipient.  In  the  pre- 
scription of  extemporaneous  pills  it  is  commonly  not 
necessaiy  for  the  physician  to  specify  the  excipient — the 
selection  of  the  appropriate  substance  being  regarded  as 
the  function  of  the  pharmacist.  After  being  made,  pills 
are  variously  coated.  Shaking  with  an  indifferent  dry 
powder,  such  as  lycopodium  or  licjuoiice  powdei',  is  tiie 
simplest  procedure  in  such  line,  and  suffices  to  prevent  the 
pills  from  cohering,  but  does  not  conceal  taste.  For  the 
latter  purpose,  if  the  pills  have  been  freshly  made,  a  con- 
venient operation  is  the  shaking  of  the  pills  in  a  box  with 
silver  or  gold  foil.  By  this  manipulation  the  pills  be- 
come covered  witli  bits  of  foil  which  adhere  fast  enough 
to  conceal  taste  duiing  tlie  act  of  swallowing,  but  which 
break  away  readily  thereafter  and  so  do  not  interfere 
with  the  solution  of  the  pill  in  the  stomach.  By  special 
processes,  also,   pills  made  by  the  wholesale  are  given 
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coatings  of  gelatin,  sugar,  or  otiier  analogous  material. 
Such  coatings  necessarih"  delay  the  .solution  of  the  pill 
substance  b}-  the  time  required  for  their  own  solution. 
A  special  make  of  pill  is  what  is  called  the  coinpressed 
pill,  wherein  a  light  vegetable  powder  is  made  into  pill 
form  by  meclianical  pressure,  without  the  use  of  any 
e.xcipient.  Such  pills  n>a3'  be  so  hard  as  to  he  soluble 
with  dhliculty.  The  writer  has  known  quinine  pills  of 
this  make  to  be  vomited,  almost  intact,  several  hours 
after  swallowing.  For  the  (idiiiviisti-ntton  of  pills,  it 
suttices,  with  the  majority  of  persons  old  enough  to  take 
pills  at  all,  to  put  the  pill,  naked,  upon  the  back  of  the 
tongue,  and  thereupon  take  a  gul])  uf  water.  If,  how- 
ever, there  be  difHculty  in  swallowing  under  such  condi- 
tions, the  pill  may  be  put  in  the  middle  of  a  pulpy  ma.ss, 
such  as  preserve  or  apple  scrapings,  and  so  oll'ered  for 
deglutition.  Or,  a  metlio:!  whicli  tlie  writer  has  found 
to  succeed  when  all  others  fail,  is  to  take  a  grape  wliose 
pulp  will  slip  readily  out  of  the  skin,  dig  out  the  seeds, 
put  the  pill  iu  their  place,  and  then  give  the  grape  to 
be  swallowed  in  the  manner  couuuou  to  most  persons — 
namely,  to  be  taken  by  popping  tlie  juilp  from  the  skin 
into  the  moutli,  and  boiling  w-ifhout  chewing. 

Quite  a  number  of  pills  of  special  couiposition  are  offi- 
cial in  the  United  States  Pharmacopana.  In  the  majority 
of  instances  of  these  preparations,  the  Pharmacopa'ia 
establishes  tlie  weight  for  the  individual  pills  as  well  as 
the  constitution  of  the  mass.  Such  oflicial  pills  are  then 
entitled  Pilulie,  Pills.  In  three  instances,  however,  the 
compo.sition  of  the  pill  mass  is  alone  directed,  iu  which 
case  the  preparation  is  entitled  Mussu,  Mass  (see  3Iitss, 
above). 

Pl-\steii  (Latin,  Einplastrnm). — In  pharraacopoMal 
parlance  the  word  ]>laster  signities  a  kind  of  .stuff,  in- 
tended for  spreading  upon  a  backing  for  tlie  making  of 
(I  pliister.  in  the  ordinary  sense  of  the  phrase.  JIaterials 
fit  for  plasters  are  such  as  are  hard  at  ordinary  tempera- 
tui-es,  but  soften  readily  and  become  sticky  upon  gentle 
warming.  Lead  plusti-r,  so-called — an  indifl'ercut  sub- 
stance of  just  this  quality — is  the  most  common  excipient 
for  jilasters.  By  their  very  nature,  iilasters  can  e.xert 
only  the  feeblest  possible  medicinal  inlluence,  and  really 
act  by  gentle  counter  irritation  with  e.xclusion  of  air  and 
with  mechanical  support.  For  service,  plasters  are 
spread  uiion  a  backing  of  sheepskin  or  of  cloth,  and, 
according  to  quality,  may  or  may  not  require  artificial 
softening  by  a  gentle  heat  before  application.  The  ma- 
jority of  |)lasters  are  not  affected  bj-  water,  and  hence, 
for  removal,  reqvure  stripping  off  by  force.  A  corner 
should  first  be  loosened,  by  action  of  a  few  drops  of  oil 
of  turpentine,  if  hard  to  start,  and  then  the  plaster 
quickly  stripped  by  a  backward  ]iull  pai'allel  to  the 
trend  of  the  jiart.  Hairy  areas  of  skin  should  be  shaved 
before  a  plaster  is  applied,  by  which  procedure  the  pain 
of  stripping  in  greatly  lessened.  Plasters  are  prescribed 
b.y  dimension  in  inches,  not  by  weight,  and  are  dispensed, 
ready  spread,  for  use. 

Poultice  (Latin,  Oitaplnsma;  unofficial). — A  pmiUiee 
is  a  mass  of  soft,  water-moist  material  intended  for  local 
application.  In  the  great  majoiity  of  instances  such 
material  is  designed  to  be  perfectly  bland,  the  purpose 
being  simply  to  maintain  an  application  of  warmth  and 
moisture.  The  notable  exception  to  such  kind  of  poul- 
tice is  the  Mustard  poultice.  The  commonest  poultices 
are  as  follows:  1.  Flannels,  or  picked  lint,  wrung  out  in 
very  hot  water,  and  applied  under  some  water-proof 
covering.  Such  material  is  cleanly,  convenient,  and 
light,  but  not  over-smooth,  and  of  liltle  power  to  retain 
heat.  2.  Flaxseed  meal  and  hot  water.  This  poultice 
keeps  its  heat  well,  but  is  heavy  and  irritating.  3.  Stale 
bread  ri'dxed  to  a  pulp  with  lift  water  or  mit/c.  The  bread 
poultice  is  light  and  soft,  but  rapidly  loses  heat  and 
easily  turns  sour.  4.  Teant,  flour,  and  irater,  art  to 
^^rise"  lual  applied  diirinr/  fermentation,  a  convenient  and 
smooth  mateiial.  5.  Powdered  slippery  elm  and  hot  water. 
This  material  makes  a  particularly  light,  smooth,  and 
unctuous  poultice,  well  adapted  for  application  to  very 
tender  parts.     Poultices    of    flaxseed    or    slippery  elm 


should  be  mixed  by  stirring  the  dry  material,  in  powder, 
into  a  bowl  of  boiling-hot  water,  until  a  mass  of  proper 
consistence  is  obtained, instead  of  pouring  the  water  upon 
a  bowlful  of  the  powder,  as  is  sometimes  improperly 
done.  Poultices  should  always  be  abundantly  titiek  and 
big  ;  should  be  hut,  and  should  be  renewed  often  enough 
to  maintain  a  continuous  hot  impression.  If  the  neces- 
.sary  thickness  make  tjie  mass  too  heavy,  tlie  poultice 
may  be  made  comparatively  thin,  and  then  be  covered 
with  a  thick  layer  of  cotton  batting.  To  maintain  a 
pi'olonged  heat.eflect,  the  ])oultice  mass  should  be  made 
with  water  actually  boiling  when  poured  from  the 
kettle;  should  then  rapidly  be  sewed  up  in  a  flannel 
bag  previously  warmed,  and  then  such  bag  should  be 
wrapped  around,  several-fold,  with  a  long  flannel  strip 
also  previously  warmed.  A  poultice  so  made  w  ill  make 
and  maintaiu  for  a  long  time  a  strongly  hot  impres.siou 
(Brunton).  No  poultices  are  oflicial  in  the  United  States 
Phaimacopttua. 

PowDEU  (Latin,  Piilris). — Jledicines  are  often  pre- 
scribed to  be  dispensed,  and  also  to  be  administered,  in 
the  condition  of  jiowder.  Furthermore,  the  L'nited  States 
Pharmacopa'ia  establishes  certain  powders  of  special  com- 
position as  official  preparations.  Medicines  fit  for  admin- 
istration iu  the  condition  of  powder  are  ordiuaril}'  such  as 
are  neither  oily  on  the  one  hand  nor  delitjuescent  on  the 
other,  and  are  neither  corrosive,  bad-tasting,  nor  bulky 
in  dose.  So  far  as  bad  taste  is  concerned,  however,  this 
feature  can  be  neutralized  more  or  less  completely  by 
mixing  the  dose  with  mola.sses,  honey,  or  syrup,  or  by 
enclosing  it  in  a  pulp  of  apple  scraping,  or,  lietter  yet, 
for  such  patients  as  are  old  enough  to  swallow  whole  a 
bolus,  by  encasing  the  powder  iu  a  so-called  eapsnie  or 
wafer.  The  ca/Ls-nles  designed  for  such  purpose  are  com- 
monly made  of  jujube  paste  or  some  similar  material, 
and  consist  of  a  cylindrical  chamber,  made  in  two  pieces, 
each  open  at  one  end,  of  which  pieces  one  closely  fits  into 
the  other,  telescope  fashion.  These  capsules  are  made  of 
several  sizes,  of  capacities  to  hold  from  two  to  four  or 
five  grains  of  a  light  vegetable  powder,  dry,  or — if  moist- 
ened so  as  to  pack  closer — ten  grains.  Wei/e?'S  a.re  of  two 
forms.  One  Style  consists  of  two  watch-glass  shaped 
bodies,  whose  edges,  upon  moistening,  will  cohere,  leav- 
ing a  centi'al  space  for  enclijsure  of  the  powder.  The 
charged  water  is  dipped  for  au  instant  into  water, 
whereby  its  surface  becomes  soft  and  sli]ipery,  who;  it 
is  to  be  swallow'ed  immediately  whole  with  a  sip  of  water. 
The  other  style  consists  of  a  single  large,  thin,  circular 
sheet  of  wafer  material.  Such  sheet,  dipped  into  water, 
becomes  flexible,  and  in  such  condition  is  used  as  a  literal 
wrap  for  the  dose  of  powder. 

REsrN  (Latin,  Ee-tina). — In  the  United  States  Pharma- 
copana there  are  a  few  preparations  bearing  the  title  of 
resin  of  the  respective  drug  from  which  they  are  made. 
The.se  preparations  are  obtained  by  exhausting  the  crude 
drug  with  alcohol,  and  then  precipitating  the  resulting 
tincture  by  the  addition  of  wafer.  Tlie  precipitated 
matter,  in  these  cases,  is  an  impure  mixture  of  resinous 
principles. 

Solution  (Latin,  Liquor). — As  a  title  for  preparations 
official  in  the  United  States  Pharmacopteia,  the  word  solu- 
tion is  applied  to  such  solutions  of  medicinal  principles  as 
do  not  belong  to  some  technically  named  class.  Concern- 
ing aqueous  solutions  in  general,  two  points  present  them- 
selves for  regard:  first,  the  fact  that  many  substances — 
even  salts,  and  notably  salts  of  the  so-called  "organic" 
acids,  citric,  tartaric,  acetic,  and  lactic — which  may  keep 
indefiniteh'  in  the  dry  condition,  will  3'et  spoil  quite 
rea<lily  in  simple  aqueous  solution;  and  secondli/,  the  fact 
that  substances  soluble  in  water  dissolve  therein  to  very 
different  degrees.  In  the  revision  of  the  United  States 
Pharmacopa'ia  for  1880  the  sotuhilities  of  the  several 
oflicial  chemicals  were  very  carefuU}-  redetermined. 

Spirit  (Latin,  Spiritus). — In  the  case  of  drugs  contain- 
ing active  principles  at  once  volatile  and  soluble  in  alcohol, 
the  pharmacy  of  former  days  obtained  alcoholic  solutions 
of  such  principles  by  distilling  the  crude  drug  with  alco- 
hol.    Such  distillates  were  called  spirits  of  the  respec- 
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live  drugs  from  which  tlie^-  were  obtained,  aud  the  prin- 
cipal drugs  SI)  treated  for  tlie  obtaiuiug  of  "spirits"  were 
those  wiiose  activities  resided  iu  a  culitlile  or  so-called  es- 
senliul  oil.  Alcoholic  solutions  of  volatile  oils  are  still 
official  under  the  title  of  spirits — constituting,  indeed  the 
great  majority  of  olHcial  so-called  "spirits";  but  such 
spirits  are  now  obtained  by  direct  solution  of  the  previ- 
ously extracted  volatile  oil  in  alcohol  instead  of  by  distil- 
lation of  the  crude  drug.  Such  "spirits"  of  the  present 
United  States  Pharmacopa'ia  are  solutions  of  the  volatile 
oils  of  the  more  fragrant  so-called  "aromaties,"  aud  con- 
stitute a  fairly  distinct  class  of  medicinal  preparations. 
The  same  are  often  called  essences,  as,  for  instance,  so- 
called  essence  of  pepperiniiit,  and  are,  as  a  class  strong  prep- 
arations of  their  kind,  whose  dose  ranges  from  a  few 
drops  only  to  not  more  than  a  teaspoonful.  Besides  such 
spirits  of  "the  aromatic  herbs,  the  United  States  Pharmaco- 
poeia entitles  as  "spirits"  tlie  alcoholic  solutions,  respec- 
tively, of  citmjiluyr,  of  certain  volatile  ethereal  bodies,  such 
as  ether,  chloroform,  nitrous  ether,  etc.:  of  ammonia,  of 
phosphorus,  of  nitroijlycerin,  and  also  the  two  distilled 
liquors  brandy  and  whiskey.  All  so-called  "spirits," 
being  solutions  iu  alcohol  of  sufficient  coucentration,  are 
self-preservative  against  decomposition. 

SuPPOsiTOHY  (Latin,  Siippositoriuni). — In  common  par- 
lance the  word  siijipusitory  means  a  properly  shaped  plug 
of  medicated  material,  intended  for  insertiou  into  the 
rectum,  urethra,  or  vagina,  with  the  design  of  having 
this  plug,  after  insertion,  liquefy  b}'  the  warmth  of  the 
part,  and  so  set  free  a  contained  medicament.  By  cus- 
tom, however,  a  urethral  or  a  taginal  suppository  is, 
respectively,  so  designated  spcciflcall}-,  and  the  word 
"suppositoiy,"  unqualified,  is  held  to  refer  to  a  ;•«•<«?  sup- 
po.sitory  only.  The  United  States  Pharmacopoeia,  under 
the  title  Su/ipositoria,  .Suppositories,  gives  a  general  direc- 
tion only  for  the  making  of  a  plug  intended  for  use  as  a 
rectal  suppositoiy,  leaving  it  to  the  prescriber  to  order  the 
active  ingredient  to  be  incorporated  with  the  same.  By 
such  pharmacopoeial  direction,  the  puppositor}'  is  made 
up,  in  substance,  of  oilof  theobroma  C  cacao  butter  "),  and 
weighs  "about  1  gm."  in  the  case  of  rectal  and  ure- 
thral suppositories,  and  "about  3  gm."  iu  the  case  of 
vaginal  suppositories.  The  special  medicament  is  to  be 
mixed  with  tlie  oil  of  theobroma,  melted  by  heat,  and 
the  mixture  then  run  into  elongated  cylindrical,  conical 
or  globular  moulds,  according  to  the  kind  of  suppository. 
Oil  of  theobroma  is  specially  adapted  for  a  suppository 
basis,  since  it  is  at  once  bland,  hard  at  ordinary  tempera- 
tures but  readily  liquefied  by  the  temperature  of  the 
body,  becau.se  it  combines  the  qualities  of  medicinal 
Inertness  and  hardness  at  ordinary  temperatures  with 
ready  capability  of  liquefaction  at  the  temperature  of 
the  rectal  cavity.  In  the  administratiou  of  a  rectal  sup- 
pository the  points  should  be  observed  to  clean  out  the 
rectum  before  insertion,  and,  in  the  inserting,  to  push 
the  suppository  well  past  the  sphincter. 

Syrvp  (Latin,  Syrupus). — The  title  syrup  is  given  to 
such  fiuid  preparations  of  aqueous  basis  as  contain  in  so- 
lution notable  amounts  of  sugar,  the  purpose  of  the  su- 
gar being  either  to  flavor  or  to  preserve  the  preparation. 
The  official  "  .syrups  "  of  the  United  States  Pharinacopu?ia 
are  quite  incongruous.  S^-rups  prepared  from  rer/etable 
drugs  are.  as  a  class,  of  comparative!}-  feeble  medicinal 
power,  and  are  prone  to  decomposition  by  fermentation, 
but,  as  an  ofl'set,  are  comparatively  pleasant  of  taste. 
Quite  a  number  of  vegetable  "syrups,"  indeed,  have  no 
other  purpose  than  to  serve  as  flavoring  ingredients.  As 
such  maj' be  enumerated  the  pharmacopreial  "syrup," 
simply  so  called — an  aiiueoiis  solution  of  cane-sugar  of 
specific  gravity  1.31T,  and  the  "syrups,"  respectively,  of 
citric  acid,  aluiond,  orange,  orange  jloicers,  wild  cherry, 
rose,  raspberry,  tolu,  and  ginger.  In  prescription  a  flavor- 
ing syrup  should,  as  a  rule,  not  exceed  one-half  the  vol- 
ume of  the  prescribed  mixture. 

Tablet  (unofficial). — Recent  pharmacy  supplies,  un- 
der the  name  of  tablet,  a  solid  disc  of  small,  convenient 
.size,  made  of  .some  material  at  once  soluble  in  water  and 
medicinally  indifferent;    which   disc  is,  in  the  making. 


duly  charged  with  a  specified  dose  quantity  of  some  ac- 
tive medicinal  substance.  These  so-called  tablets  are  spe- 
cially convenient  for  use  in  hypodermatic  medication,  a 
single  tablet  containing  an  exact  dose  of  the  medicine  to 
be  used.  For  administratiou  by  such  method,  a  tablet 
is  taken  and  dissolved  in  a  few  minims  of  water  in  a 
spoon,  and  then  the  whole  of  the  extemporaneous  solu- 
tion so  made  is  drawn  up  into  the  syringe  and  injected. 
Another  form  of  tablet  is  the  compressed  tablet,  consisting 
simply  of  the  medicine  itself,  in  powder,  made  into  tablet 
form  "by  powerful  pressure.  According  to  the  nature  of 
the  meilicine  and  its  solubilities,  compressed  tablets  may 
be  swallowed  whole,  like  pills,  or  allowed  to  disintegrate 
in  the  mouth,  or  be  dissolved  and  taken  iu  potion. 

Tincture  (Latin  Tinctura). — The  word  tinctureii\\\A\es. 
pre-eminently  to  the  fluid  preparations  that  result  from 
treating  vegetable  drugs  with  alcohol  strong  or  diluted. 
Since  alcohol  is  a  potent  solvent  of  organic  coloring  sub- 
stances, such  tinctures  are,  in  the  majority  of  instances, 
darkly  c/nor-d,  whence  the  name.  Tinctures  of  vegetable 
antl  animal  drugs  form  a  well-defined  class,  presenting 
the  following  characteristics:  1.  They  are  comparatively 
strong,  from  the  fact  that  alcohol  is,  generally,  a  power- 
ful solvent  of  medicinal  principles.  Hence  the  dose  of  an 
organic  tincture  rarely  exceeds  a  teaspoonful,  and  may  be 
but  a  very  few  drops  only,  3.  They  keep  irell,  because 
of  the  preservative  effect  of  the  alcohol  which  is  their 
basis.  3.  They  taste  less  disagreeable  than  watery  prepa- 
rations of  the  same  drug.  4.  Because  of  their  alcohol 
basis,  tinctures  deliver  in  much  smaller  drojis  than  aque- 
ous preparations — a  point  to  be  remembered  in  prescrib- 
ing the  dose  of  a  tincture  in  drops.  5.  Such  tinctures  as 
contain  resinous  bodies,  as,  for  instance,  tincture  of 
myrrh,  will  precipitate  on  admixture  with  water.  Be- 
sides the  more  common  tinctures  of  vegetable  drugs,  the 
United  States  Pharmaeopceia  establishes,  under  the  title  of 
tincture,  alcoholic  solutions,  respectively,  of  chloride  of 
iron,  and  of  iodine.  The  same  authority,  in  its  revision  for 
1880,  established  a  general  formula  for  the  making  of 
preparations  entitled  Tinctures  of  Fresh  Herbs,  Tinctiir<e 
Herbaruni  liecentium.  The  formula  provides  for  the 
steeping  of  one  part  of  a  fresh  herb  in  two  of  alcohol. 
This  pliarmacopa'ial  provision  is  to  meet  those  cases 
in  which  a  tincture  is  desired  of  a  vegetable  drug  whose 
active  principle  may  volatilize  or  undergo  chemical 
change  through  the  "drying  of  the  drug  substance.  A 
disadvantage  of  these  tinctures  of  fresh  herbs  is  that  the 
strength  of  any  given  sample  is  indeterminate,  because  of 
the  variable  ainoimt  of  water  which  difterent  samples 
of  the  same  herb,  when  in  the  fresh  condition,  may 
contain. 

Trituration  (Latin,  Trituratio). — The  United  States 
Pharmacopa'ia  of  1880  established  under  the  title  tritura- 
tion any  mixture  of  one  part  of  a  powdered  drug  with 
nine  parts  of  sugar  of  milk.  Triturations  are  convenient 
to  meet  the  case  of  powerful  drugs  of  small  dose,  when  ad- 
ministration in  condition  of  powder  is  desired.  The  dose 
of  a  trituration  of  a  given  drug  is,  self-evidently.  ten  times 
the  quantity  of  the  undiluted  powdered  drug  itself.  Of 
drugs  likely  to  be  prescribed  in  trituration,  the  dose  of 
trituration  can  commonly  be  taken  dry  upon  the  tongue 
and  swallowed  with  the  help  of  a  gulp  of  water,  all  with- 
out undue  disagreeable  taste.  From  the  hardness  of  the 
particles  of  sugar  of  milk,  the  drug  substance,  in  a  well- 
made  trituration,  comes  to  be  very  finely  subdivided  dur- 
ing the  process  of  making,  and  so  is  in  a  condition  fit 
for  speedy  solution,  and  hence  absorption,  when  swal- 
lowed. Triturations  are,  therefore,  apt  to  be  quicker  of 
medicinal  action  than  other  solid  forms  of  medicines. 

Troche  (Latin,  Trochiscus). — The  troche  or  lozenge  is  a 
well-known  disc-shaped  preparation,  consisting  of  an  in- 
ert basis  impregnated  with  a  proper  charge  of  some  medi- 
cinal substance,  and  intended  for  slow  solution  in  the 
mouth,  commonly  for  the  purpose  of  medicating  directly 
the  raucous  surface  of  the  mouth  or  pharynx.  Since 
slowness  of  solution  is  here  an  obvious  desideratum,  tra- 
gacantlt  is  the  material  commonly  taken  for  the  basis  of 
troches.     Troches  are,  generally,  weakly  medicated  and 
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pleasantly  flavored.     A  number  of  ti'oches  are  official  in 
the  United  States  Pbarniacopieia. 

Vinegar  (Latin,  Aectiim). —  Vinegars  were  formerly 
preparations  made  by  e.xtractiug  the  virtues  of  a  vegeta- 
ble drug  with  iriim/ar.  but  now,  though  the  old  title  of 
the  preparation  is  retained,  diluted  acetic  acid  is  used  in- 
stead of  vinegar  for  the  making.  Vinegars  do  not  keep 
so  well  as  tinctures,  and  are  rather  superfluous  prepara- 
tions. 

Water  (Latin,  Aqna). — Medicated  "waters"  were 
oiigiually  the  preparations  resulting  from  distilling 
■water  from  an  herb  containing  an  aromatic  volatile  oil, 
■wlience  the  common  name  distilled  ?(V(te;'.«  applied  to  such 
preparations.  Aqueous  solutions  of  volatile  oils  still  con- 
stitute the  majority  of  medicated  waters  so  called,  but 
nowadays,  most  commonly,  the  oil  previously  e.xti'acted 
is  dissolved  directly  in  the  water,  in  place  of  the  cruder 
process  of  distillation.  The  aromatic  waters  form  a  well- 
defined  class  of  drugs,  characterized  especially  by  the 
feebleness  of  their  medicinal  activity,  due  to  the  very 
slight  .solubility  of  volatile  oils  in  water.  Hence  the 
dose  of  an  aromatic  water  is  commonly  at  least  a  table- 
spoonful,  and  many  of  such  waters  are  only  of  .service 
as  pleasantly  flavored  aqueous  bases  for  extemporane- 
ously jjresci-ilied  fluid  mixtures.  The  aromatic  waters 
of  the  United  States  Pharmacopceia  are  those,  severally, 
oi  bitter  almond,  anise,  orange  flowers,  cinnamon,  fennel, 
peppermint,  spearmint,  and  rose.  Besides  these  aromatic 
Axatcrs,  the  United  Stales  Pharmacopeia  establishes  under 
the  title  waters,  aqueous  soluli(jns,  respectively  of  cam- 
phor,  creosote,  ammonia,  chloroform,  hi/drogen  dioxide,  and 
^'/(fon'Hs^substances,  it  may  be  noted,  all  I'olatile,  like 
the  aromatic  oils. 

"WixE  (Latin,  Vinum). — Medicated  wines  consist  of  a 
medicine  in  solution  in  white  wine,  or  of  a  tincture  of  a 
vegetable  drug  diluted  with  white  wine,  predicated 
wines  are  of  comparatively  poor  keeping  qualities,  and, 
generally  speaking,  are  not  very  eligible  preparations. 

Edward  Curtis. 

'  Stelwagou :  American  Journal  of  the  Medical  Science.^,  October, 
1885. 

MEL/ENA  NEONATORUM.     See  BaimophiUa. 
MELANIN.     See  Voloring  Matters,  Animal. 
MELANOMA.     See  Sarcoma. 
MELANOSIS.     See  Addison's  Disease,  and  Sarcoma. 

MELROSE  SPRING.— Blount  County,  Tennessee. 

Post-Office.  — Marj- ville.    Hotel  (.seventy-five  guests). 

Access. — From  Knoxville  via  Southern  Railroad 
(Knoxville  and  Augusta  branch)  to  Maryville,  thence 
eight  miles  bj'  stage  to  springs.  This  resort  is  located 
among  the  picturesque  mountains,  at  an  elevation  of 
l..")00  feet  above  the  sea-level.  It  is  kept  open  from 
May  1.5th  to  the  end  of  October.  The  springs  are  four  in 
number.  No.  1  being  known  as  the  "Chalybeate,"  and 
No.  2  as  the  "Yellow  Sulphur,"  while  the  last  two  are 
freestone  springs,  with  no  special  medicinal  properties. 
No  analysis  has  been  made,  but  the  chalybeate  water  is 
said  to  be  one  of  the  best  and  strongest  in  the  State.  In 
addition  to  its  internal  use,  it  is  used  locally  for  its  as- 
tringent effects.  James  K.  Crook. 

MENIERE'S  DISEASE.     See  Auditory  Nerve,  etc. 

MENINGITIS.    See  Brain :  Simple  3feningitis. 

MENOPAUSE.     See  Change  of  Life. 

MENORRHAGIA. — This  term  signifies  an  excessive  loss 
of  blood  at  the  time  of  the  monthly  period.  The  blood 
may  l)e  discharged  fi'om  the  uterus  alone,  or  it  may  pi'o- 
cced  from  one  of  the  other  openings  of  the  liody,  from 
tlie  mouth,  no.se.  or  anus,  or  it  may  appear  upon  tiie  skin 
in  till'  form  of  numerous  spots  or  petecliite  which  may  be 
no  larger  than  a  pin's  head  or  may  be  as  large  as  a  five- 
cent  ijiece.     This  latter  variety  is  soinetiiues  known  as 


ncarions  menstruation,  which  seems  to  me  a  bad  term,  and 
I  have  substituted  tlie  term  atopomenorrhiea  (liroTor,  out 
of  place,  i-iifvoq,  by  the  month,  monthl3-,  poiu  a  flowing  or 
discharge,  from  puv  to  flow). 

This  form  of  hemorrhage  has  many  elements  in  com- 
mon with  that  which  is  known  as  metrorrhagia,  and  the 
reader  is  referred  to  the  article  under  that  heading  for  a 
comparison  of  the  two  conditions. 

The  simplest  or  typical  form  of  menorrhagia  is  that 
w^hioh  occurs  merely  as  an  exaggerated  form  of  the  cus- 
tomary monthlj'  flow.  It  also  occurs  as  ah  occasional 
accompaniment  of  the  menopause  or  the  impending 
menopause,  as  the  result  of  disease  of  the  endometrium, 
as  the  result  of  displacement  of  the  uterus,  as  the  result 
of  pregnancy,  as  the  result  of  neoplasms  of  the  uterus,  as 
the  result  of  acute  or  chronic  general  disease,  and  as  the 
result  of  change  of  residence. 

In  all  these  varieties  of  menorrhagia  we  must  remem- 
ber that  the  underlying  cause  is  the  disturbance  of  an 
exceedingly  sensitive  function  wliich  is  characterized  by 
the  monthly  recurrence  of  congestion  of  the  pelvic  circu 
lation  with  a  decided  increase  in  the  tension  of  the  blood- 
vessels. 

1.  In  the  simplest  form  of  menorrhagia  we  may  have 
a  great  increase  in  the  quantit_y  of  blood  lost  during 
the  usual  number  of  daj-s  of  menstruation,  or  the  du- 
ration of  the  flow  may  exceed  the  usual  number  of  days, 
the  quantity  lost  on  each  daj'  not  being  much  greater 
than  is  customary  during  an  average  menstruation.  It 
may  be  unaccompanied  with  pain,  its  principal  symp- 
toms being  the  annoyance  attending  the  prolonged  use 
of  I  he  napkin  and  the  weakness  from  an  excessive  loss  of 
blood.  Tlie  cause  for  this  irregularity  may  be  cntirel}' 
obscure,  it  may  be  a  peculiarity  of  an  individual  or  fam- 
il}',  and  it  may  be  impossible  to  trace  it  to  any  disease, 
either  local  or  general.  It  may  be  continued  for  months 
and  years,  and  it  maj'  make  noap])arent  inroads  upon  the 
patient's  health,  if  she  is  of  a  robust  constitution,  or  it 
may  result  in  constant  auamia  and  weakness.  It  does 
not  seem  to  me  wise  to  allow  such  a  condition  to  continue, 
and  it  has  always  been  my  practice  to  advise  that  meas- 
ures be  taken  to  remedj'  it. 

The  treatment  of  this  condition  is  not  usually  difficult. 
An  examination  of  the  patient  should  be  made  in  the 
dorsal  position;  a  bivalve  speculum  having  been  intro- 
duced into  the  vagina,  the  condition  of  the  portio  vagi- 
nalis is  determined  by  ocular  inspection.  If  the  os  is 
eroded  and  granular  and  the  lips  are  everted,  this  may  be 
the  source  of  the  trouble  and  is  to  be  remedied  by  the 
operation  of  trachelorrhaphj'.  A  probe  or  a  small  dull 
curette  should  then  be  introduced  into  the  uterus  and 
gently  drawn  over  evx-ry  portion  of  the  endometrium. 
If  the  latter  is  unduly  soft  or  if  bleeding  is  excited  a  cu- 
rettage will  be  indicated.  If  none  of  these  symptoms 
is  present  and  there  is  no  evidence  of  disea.se  in  the 
uterine  appendages,  I  have  usually  found  it  good  prac- 
tice to  make  applications  of  Churchill's  tincture  of  iodine 
or  a  strong  solution  of  nitrate  of  silver  to  the  interior  of 
the  uterus  two  or  three  times  a  week,  except  dui'ing  the 
menstrual  period.  Such  treatment  may  be  necessary  for 
a  period  of  two  or  three  mouths.  If  the  patient  is  very 
amemic,  it  will  sometimes  be  found  useful  to  plug  the 
uterine  canal  during  menstruation,  thus  checking  the 
flow  mechanically.  The  patient  should  be  kept  in  bed 
during  the  pei'iod  of  menstruation  and  a  tonic  of  some 
approved  ))repaiation  of  iron,  or  strychnine,  or  cinchona 
administered  until  the  strength  is  restored. 

2.  In  the  menorrhagia  which  occurs  during  or  jnst  he- 
fore  the  menopause  we  usually  have  a  decided  hypertro- 
phy of  the  endometrium,  and  this  may  be  the  case  whether 
the  menstruation  continues  after  monthly  intervals  or 
after  longer  and  irregular  ones.  The  hemorrhage  in  such 
cases  is  often  profuse  and  alarming,  and  it  is  neither  good 
practice  nor  common  sense  to  dismiss  the  matter  w^ith  the 
opinion  that  it  is  tlie  change  of  life  and  that  therefore  mie 
must  wait  until  it  is  over.  The  condition  of  the  endome- 
trium must  be  determined  by  careful  examination.  Asa 
rule  the  operation  of  curettage  with  the  sharp  curette 
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■will  be  indicated,  and  this  must  be  repeated  should  the 
hemorrhages  recur,  as  they  not  infrequently  do  after  the 
lapse  of  six  months  or  a  year:  It  is  a  useless  waste  of 
time  to  treat  such  cases  by  the  internal  administration  of 
drugs,  anil  the  application  of  astringent  or  caustic  sub- 
stances to  the  endometrium  is  only  a  trifle  better. 

3.  Menon-hagia  from  Disease  of  the  Endometrium. — This 
is  in  distinction,  of  course,  from  the  conditions  which 
luive  lieen  described,  for  the  endometrium  may  be  the 
seat  of  disease  apart  from  the  menopause,  and  there  are 
many  conditions  which  may  cause  such  disease.  One  of 
the  most  frequent  of  such  causes  is  gonorrhfea,  by  which 
au  acute  or  a  clironic  inflammation  may  be  produced. 
The  inflammation  of  the  endometrium  is  but  an  incident 
in  the  history  of  the  disea.sc,  for  when  that  tissue  has  been 
invaded  other  tissues  have  alread}'  been  attacked.  It  is 
not  pertinent  to  this  article  to  refer  to  the  other  symp- 
toms, the  excessive  bleeding  with  the  monthly  flow  alone 
concerns  us.  The  menorrhagia  may  be  present  with 
only  one  monthly  sickness,  or  it  may  lie  repeated  with  an 
indeflnite  number  of  them,  especially  if  tlie  infectious 
elements  of  the  disease  progress  to  tlie  uterine  appen- 
dages and  the  peritoneum.  Also  when  the  appendages 
are  alTected  with  other  diseases  of  an  inflammator_v  na- 
ture the  endometrium  may  be  inflamed  and  menorrhagia 
be  one  of  the  consequences.  Such  inflammations  are 
usually,  perhaps  always,  of  an  infective  character,  and 
though  the  infection  usually  progresses  from  the  endome- 
trium to  the  appendages,  the  menorrhagia  appearing  after 
the  appendages  have  become  diseased,  it  may  also  pro- 
ceed from  the  o]iposite  direction,  inflammation  passing 
from  the  peritoneum  to  the  appendages,  and  thence  to 
the  entlometrium,  and  menorrhagia  resulting.  The  hem- 
orrhage in  such  cases  may  be  of  long  duration  ;  it  usually 
ceases  if  the  diseased  appendages  are  removed,  and  it 
may  continue  for  many  months  it  such  an  operation  is  not 
performed.  Curettage  of  the  endometrium  in  such  cases 
is  onlv  a  palliative  measure,  the  hemorrhage  recurring  for 
as  long  a  time  as  disttirbance  in  the  appenilages  persists. 
MeuoiThagia  also  results  when  the  endometrium  is  dis- 
eased as  the  consequence  of  masturbation  or  excessive 
sexual  intercourse.  Prostitutes  are  especially  subject  to 
this  form  of  hemorrhage,  although  it  is  a  fact  that  in  sucli 
cases  the  uterine  appendages  are  usually  the  seat  of  gou- 
orrhceal  disease. 

4.  ^[cllon■ha(J^n  diie  to  Bisphiceme/H  of  the  ZTterus. — 
This  condition  arises  from  adistiu-bancc  of  the  pelvic  cir- 
culation caused  by  the  unnatural  relations  resulting  from 
the  displacement,  stasis  and  overfilling  of  the  veins  being 
noteworthy  sj'mptoms.  It  is  luinecessary  to  say  that 
menorrhagia  does  not  occur  with  all  cases  of  displace- 
ment. The  only  variety  with  which  it  is  at  all  frequent 
is  the  retrodisplacemeiit.  Witli  retroversion  it  is  less 
common  than  with  retroflexion.  The  more  complete  the 
retroflexion  the  greater  the  disturbance  of  the  circulation 
and  the  more  probable  the  occurrence  of  menorrhagia. 
Hypertrophy  of  the  endometrium  frequently  results,  and 
it  is  not  unusual  that  the  pliysician  is  obliged  to  resort  to 
curettage  in  order  to  afford  the  patient  the  desired  relief. 
This  relief,  however,  is  apt  to  be  only  temporary.  The 
only  permanent  relief  is  that  which  follows  secure  re- 
placement of  the  organ  by  operative  procedure  with  con- 
sequent restoration  of  the  normal  conditions  of  the  cir- 
culation. 

5.  Menorrhagia  Resulting  from  or  coexisting  with  Preg- 
■nnncy. — It  is  not  an  unusual  occurrence  that  a  monthly 
loss  of  blood  should  persist  during  a  portion  of  the  period 
of  pregnancy,  or  even  during  the  entire  period.  This 
phenomenon  has  been  explained  by  the  assumption  that 
in  these  particular  instances  the  uterus  has  kept  up  the 
menstrual  habit.  Wliile  this  explauatiou  may  occasion- 
ally be  a  valid  one,  it  is  more  reasonable  to  believe  that 
in  such  cases  the  endometrium,  especially  that  of  the 
cervix,  is  diseased  or  at  any  rate  is  so  greatly  congested 
that  it  finds  relief  in  this  manner.  There  is  also  the 
heiuorrhage  which  arises  with  the  vicious  implantation  of 
the  placenta,  known  as  placenta  pnevia,  whicli  occurs 
during  the  later  months  of  pregnane}',  but  which  may 


deceive  one  by  its  occurrence  at  the  time  when  menstrua- 
tion was  expected  to  make  its  appearance.  It  is  needless 
to  say  that  in  all  these  cases  a  careful  examination  must 
be  made,  and  if  will  usually  be  desirable  to  tampon  the 
vagina  to  check  the  bleeding.  The  uterus  should  not  be 
tamponed  except  as  a  last  resort,  for  it  will  result  in  the 
dilatation  of  the  soft  uterine  ti.ssues,  the  production  of 
contractions,  and  the  expulsion  of  the  uterine  contents. 

6.  Menorrhagia  due  to  Seoplasms  of  tht  Uterus  or  of  the 
Abdominal  Viscera. — A  number  of  conditions  produce  this 
form  of  menorrhagia :  myomata  of  the  uterus,  especially 
the  submucous  and  intramural  varieties :  carcinoma  of  the 
uterus,  especially  that  form  which  first  invades  thecorpus ; 
sarcoma  of  the  uterus,  tuberculosis  of  the  peritoneum, 
carcinoma  of  the  intestine,  or  of  any  of  the  abdominal  vis- 
cera. The  i-esult  in  all  these  cases  is  a  highly  congested 
condition  of  the  uterus  with  more  or  less  hj'pertrophy  of 
the  endometriiun,  and  the  monthly  period  is  character- 
ized by  an  excessive  loss  of  blood.  The  bleeding  maj' 
not  be  limited  to  this  periodical  function,  but  may  recur 
at  irregular  intervals,  being  then  denominated  metror- 
rhagia. The  treatment  for  this  condition  is  at  best  onl}' 
palliative.  Curettage  of  the  endometrium  may  check 
the  bleeding  for  a  time,  but  it  will  soon  recur.  The  I'e- 
moval  of  the  source  of  the  trouble  will  alone  produce 
radical  results.  "With  the  benign  diseases  such  an  opera- 
tion is  most  desirable ;  with  the  malignant  diseases,  espe- 
cially those  in  which  great  areas  of  tissue  are  involved, 
a  radical  removal  is  usually  impossible. 

7.  Menorrhagia  from  some  Acute  or  Chronic  General 
Diseiwe,  including  the  Nervous  Diseases. — In  the  case  of 
some  of  the  general  diseases  the  menses  are  unaffected. 
Even  in  the  severe  forms  of  paralysis  we  often  see  little 
variation  from  the  normal.  In  hysteria,  on  the  other 
hand,  the  uterus  may  be  congested,  and  it  is  also  likely 
to  be  so  in  acute  and  chronic  diseases  of  the  kidneys,  liver, 
peritoneum,  etc.,  in  ansemia,  tuberculosis,  and  S3'philis, 
and  probably  in  certain  cases  of  continued  fever  or  of  in- 
termittent fever. 

The  treatment  consists  mainly  in  the  treatment  of  the 
underlj'ing  cause.  Occasionally  curettage  or  the  tampon- 
ade of  the  vagina  will  be  efficacious,  but  such  treatment 
fails  to  strike  at  the  root  of  the  disease. 

8.  Menorrhagia  from  Change  of  Residence. — This  im- 
plies, of  course,  a  change  in  the  blood  tension  such  as  re- 
sults when  one  removes  to  an  altitude  several  thousand 
feet  higher  than  that  to  which  one  is  accustomed.  Hem- 
orrhage of  this  variety  is  usually  not  alarming  and 
subsides  when  the  equilibrium  of  forces  has  been  re-estab- 
li.shed,  i.e..  when  the  patient  becomes  habituated  to  the 
new  conditions.  There  is  scarcely  any  occasion  for  treat- 
ment in  such  cases  or  for  comment  upon  that  phase  of 
the  subject.  Finally,  a  few  words  should  be  .said  con- 
cerning the  vicious  hemorrhage  which  occurs  in  unusual 
or  unaccustomed  parts  of  the  body  (atopomenorrha'a), 
either  coincidentlj'  with  the  monthly  hemorrhage  or  ia 
place  of  it.  The  fundamental  consideration,  of  course, 
is  that  during  menstruation  there  is  an  increase  in  the 
blood  pressure.  If,  for  any  reason,  the  resistance  in  the 
uterine  vessels  is  too  great  to  permit  adequate  relief  for 
this  pressure,  the  blood  current  will  necessarily  be  di- 
verted to  other  parts  where  the  resistance  is  less.  Such  a 
part  may  be  the  mucous  membrane  of  the  anus,  the 
stomach,  the  nose,  or  the  mouth,  or  the  blood  may  tran- 
sude through  the  capillaries  of  the  skin.  The  loss  of 
blood  in  such  cases  may  be  considerable  and  always  calls 
for  an  examination  of  the  uterus.  It  maj'  be  that  no 
anatomical  fault  in  the  uterus  can  be  discovered,  or  there 
may  be  a  flexion  in  the  organ  which  can  be  relieved  by 
appropriate  measures.  In  some  cases  s\ich  a  diseased  con- 
dition of  the  blood  or  of  the  blood-vessels  exists  that  the 
hemorrhage  can  be  attributed  to  this  cause,  its  occurrence 
during  menstruation  being  only  incidental. 

Andrew  F.  Currier. 

MENSES,  RETENTION  OF  THE.— The  menstrual 
flow,  menstruation,  or  the  menses,  signifies  the  discharge 
from  the  uterus  of  blood,  epithelium,  and  mucus,  an  oc- 
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currence  which  takes  places  normally  in  every  woman 
during  the  child-bearing  period,  that  is,  from  puberty 
imtil  the  menopause,  unless  there  is  .some  bar  or  hindrance 
which  prevents  such  an  occurrence.  •  The  expression 
"  retention  of  the  meuses  "  indicates  or  implies  tliat  there 
is  an  attempt  on  the  j)art  of  nature  to  accomplish  this 
function,  but  that  it  is  rendered  ineffective  from  one  cause 
or  another. 

It  is  necessar)'  to  differentiate  this  condition  from  thit 
in  which  the  menses  fail  to  ajipear,  the  blood  failing  to 
flow  from  the  uterus  by  reason  of  some  cause,  physiolog- 
ical or  pathological,  which  jirevents  such  an  occurrence. 
Such  a  condition  is  known  as  ameuorrhaa.  An  example 
of  the  physiological  absence  of  menstruation  is  to  be 
foiuid  in  pregnancy.  Should  menstruation  lake  place 
during  pregnancy  it  would  be  abnormal  and  would  re- 
quire investigation  to  ascertain  its  cause.  An  example 
of  the  pathological  absence  of  menstruation  exists  in  the 
wasting  diseases,  such  as  tuberculosis,  in  which  the  body 
has  no  blood  to  spare,  nature  taking  this  means  of  cutting 
off  one  of  the  avenues  by  which  vital  force  is  dissipated. 

AVhen  there  is  true  retention  of  the  menstrual  blood 
nature  is  endeavoring  to  perform  her  usual  function,  but  a 
hindrance  is  offered  and  the  design  of  nature  is  thwarted. 
The  causes  of  this  condition  are  few  iu  ntunber  and  are 
perfectl_y  well  known.  They  are  entirely  of  a  mechani- 
cal nature.  They  may  be  located  at  the  vulva,  within 
the  vagina,  at  the  os  uteri,  or  within  the  uterine  canal. 
The  obstruction  may  be  comiilete  or  partial ;  that  is,  tlie 
avenue  of  exit  for  the  blood  ma}'  be  entirely  closed  so  that 
not  a  drop  of  blood  will  escape,  or  a  slight  opening  may 
be  present  so  that  when  the  tension  and  pressure  are 
sufficiently  great  a  small  quantity  of  blood  will  find  its 
way  out,  the  greater  portion,  liowever,  being  retained 
within  the  vagina  or  uterus  or  both. 

At  the  vulva  the  obstruction  consists  iu  an  impervious 
condition  of  the  hymen,  whicli  may  be  thick  and  fleshy 
or  thin  and  membranous.  ^Vhen  the  accumulation  of 
blood  within  the  vagina  and  uterus  is  considerable,  the 
pressure  upon  the  hymen  is  usually  sufficient  to  convert 
it  into  a  thin  membrane  and  it  may  even  bulge-outward 
from  the  vulva.  In  some  cases  it  may  ruiJture,  thus  ef- 
fecting a  spontaneous  cure  for  the  condition. 

The  obstruction  may  also  be  at  some  point  within  the 
vagina.  It  ma_v  be  iu  the  form  of  a  membranous  septum 
crossing  the  vagina  from  side  to  side,  or  diagonally  from 
the  OS  uteri  to  the  vulva.  Such  septa  are  due  to  faults 
of  development  during  the  fa'tal  period  of  existence  and 
are  of  quite  rare  occurrence.  An  obstruction  of  this  char- 
acter might  cause  either  complete  or  partial  retention  of 
the  menstrual  blood.  Obstruction  in  the  vagina  might  also 
be  due  to  the  presence  of  a  fibroid  tumor  proceeding  from 
the  uterus  and  gradually  filling  the  entire  vagina.  Such 
an  obstruction  is  as  effectual  a  plug  to  the  escape  of  flu- 
ids from  the  uterus  and  vagina  as  is  a  cork  in  a  bottle.  It 
is  (]uite  possible  in  such  cases  for  the  blood  to  be  shed  by 
the  uteriue  mucous  membrane,  but  it  is  quite  impossible 
for  it  to  get  out.  The  fibroid  tvmiors  or  polypi  in  ques- 
tion are  prone  to  spring  from  the  lower  jiortion  of  the 
uterus,  or  even  from  the  cervical  canal,  so  that  quite  a 
cavity  may  remain  aliove  their  origin  for  the  accumula- 
tion of  menstrual  lilood.  The  obstruction  maj'  also  be 
at  the  OS  uteri  or  within  the  uterine  canal.  That  which 
is  within  the  uterine  canal  has  already  been  alluded  to  in 
referring  to  the  fibroid  tumors  which  may  fill  the  vagiua. 

Of  course,  it  is  quite  possible  that  the  tumor  may  not 
encroach  upon  the  vagina  to  a  great  extent.  It  may  fill 
the  lower  portion  of  the  uterine  canal,  and  may  include 
the  cervical  canal,  iu  either  ca.se  preventing  the  exit  of 
menstrual  blood ;  or  the  blood  may  escape  slowly  and 
with  difficult}',  more  or  less  of  it  remaining  above  the 
tumor  in  the  cavity  of  the  uterus.  The  uterus  may  also 
be  effectually  plugged  by  the  presence  of  a  membranous 
tissue  over  the  os  uteri,  the  blood  accumulating  within 
the  uterine  cavity  and  possibly  regurgitating  into  the 
Fallopian  lubes  and  peritoneal  cavity.  F'inally,  the  ob- 
struction may  consist  of  a  complete  absence  of  the  vagina, 
the  development  of  the  genital  organs  having  been  de- 


fective in  this  respect,  though  in  all  other  particulars 
they  may  be  normal.  In  such  cases  there  is  no  possible 
means  of  escape  for  the  menstrual  blood,  and  it  must  ac- 
cunudate  within  the  cavity  of  the  uterus. 

Clinical  History. — In  any  case  of  obstruction  from 
such  causes  as  have  been  mentioned  the  ordinary  symp- 
toms wiiich  accompany  menstruation,  called  menstrual 
molimina,  apart  from  tlie  discharge  of  blood,  are  usually 
present.  Such  symptoms  are  backache,  bearing-down 
pain,  headache,  etc.,  and  they  may  occur  with  as  great 
regularity  as  iu  ordinary  menstruation.  As  the  quantity 
of  blood  increases,  the  pain  in  the  abdomen  and  pelvis 
ma}'  be  very  severe,  and  it  is  quite  possible  that  perito- 
nitis may  residt  either  from  the  blood  which  finds  its  way 
into  the  peritoneal  cavity  or  from  some  injury  which 
may  be  received  from  without.  The  vagina  may  become 
greatly  distended,  and  the  uterus  may  become  enlarged 
so  that  a  very  ijereejitible  abdominal  tiunor  is  present. 
I  have  seen  a  uterine  tumor  of  this  variety  which  ex- 
tended to  the  umbilicus.  Nausea,  vomiting,  and  consti- 
pation are  also  symptoms  which  are  pronounced  and 
troublest)me;  the  bladder  may  become  irritable  and  the 
desire  to  pass  urine  may  be  persistent  and  annoying. 
Except  for  the  possibility  of  peritonitis  the  general  health 
is  seldom  greatly  disturbed,  and  during  the  intervals  be- 
tween the  recurring  attempts  at  menstruation  the  patient 
may  be  in  a  very  fair  .state  of  health.  It  is  hardly  neces- 
sary to  say  that  this  condition  usually  occurs  in  very 
young  women.  Should  it  occur  in  those  who  have  borne 
children  (I  have  seen  one  such  case),  it  is  usually  due  to 
an  injury  received  during  parturition,  the  uterus  or  vagina 
being  sealed  as  the  result  of  the  ensuing  infiammatiou. 

Tre.vtmext. — There  is  but  one  successful  mode  of 
treating  this  condition,  apart  from  the  very  rare  sponta- 
neous cure  which  may  result  from  the  ruptvue  of  the 
offending  obstruction,  and  that  consists  in  freely  opening 
the  tissues  which  have  caused  the  obstruction  and  evac- 
uating the  retained  fluid. 

The  patient  should  be  placed  in  the  lithotomy  position 
with  the  hips  raised  three  or  four  inches  higher  than  the 
remainder  of  the  body.  The  pubes  should  be  shaved  and 
thoroughly  scrubbed  with  a  1  to  5,000  bichloride-of mer- 
cury solution,  alcohol  being  then  jioured  liberally  over  the 
entire  surface.  If  the  obstruction  is  at  the  vulva,  it  is 
then  pierced  with  a  trocar  and  the  retained  Huid  .slowly 
drawn  otT  through  a  cannula.  The  vulvar  orifice  is  then 
dilated  with  a  steel  dilator,  a  double-current  catheter  is 
introduced  into  the  uterus,  and  both  this  cavity  and  the 
uterus  and  vagina  are  irrigated  with  a  hot  1  to  5,000  liichlo- 
ride-of-mercury  solution,  the  irrigation  being  continued 
until  (he  water  returns  perfectly  clear.  A  strip  of  five- 
per-ceut.  iodoform  gauze  is  then  introduced  into  the  ute- 
rus as  a  drain,  but  nut  as  n  tiimpon,  and  another  into  the 
vagina.  This  must  be  renewed  daily  luitil  all  discharge 
has  ceased.  The  patient  must  be  kept  quiet  iu  bed  for 
at  least  a  week,  for  not  until  this  jieriod  of  time  has 
elapsed  will  the  dangers  of  sepsis  and  peritonitis  have 
passed.  The  bowels  should  be  opened  daily,  an  enema 
of  half  au  ounce  of  sulphate  of  magnesia  in  a  pint  of  hot 
water  being  used  if  necessary.  If  the  membranous  ob- 
struction is  within  the  vagina  or  at  theos  uteri,  the  treat- 
ment should  be  the  same  as  when  it  is  at  the  vulva. 

If  the  obstruction  consists  of  a  tumor  iu  the  vagina  or 
uterus,  the  spot  from  which  it  originates  must  be  reached, 
the  tumor  removed,  and  the  uterus  and  vagina  irrigated 
as  already  described. 

If  the  tumor  fills  the  vagina,  it  may  be  necessary  to 
deliver  it  with  obstetric  forceps  before  the  pedicle  can  be 
reached.  It  may  also  be  necessary  to  divide  the  cervix 
on  either  side  iu  order  to  get  at  the  pedicle.  The  pedicle 
may  be  cut  with  strong  scissors  or  with  the  thermocau- 
tery. It  may  also  be  removed  with  the  wire  ecraseur. 
The  conditions  in  a  given  ease  will  govern  the  mode  of 
removal.  If  the  cervix  has  been  divided,  a  suitable  num- 
ber of  interrupted  chromicized  catgut  sutures  must  be 
used  to  close  the  wounds  after  the  tumor  has  been  re- 
moved. In  the  rare  cases  in  which  there  is  congenital 
absence  of  the  vagina  or  in  which  the  vagina  has  become 
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cl(i.scd  as  the  result  of  an  inflammatory  process,  the  tissues 
must  be  torn  or  cut  until  tlie  uterus  is  reached  when  the 
latter  may  be  opened  with  a  trocar,  or,  if  possible,  with  a 
steel  dilator.  It  is  very  iniportant  in  doing  such  an  oper- 
ation that  a  tiuger  l)e  con^^tantly  kept  in  the  rectum  as 
a  guide  to  the  jiroper  direction  of  the  knife  or  scissors. 
AVith  tlie  improved  metliods  of  operating-  which  are  now 
in  vogue  sucli  operations  can  be  performed  with  a  inini- 
nuim  of  danger,  whcieas  in  former  years  the  danger  of 
septic  infection  and  even  of  fatal  peritonitis  was  consid- 
erable. Andrew  F.  Currier. 

MENSTRUATION.— IxTitonrcTORY. — The  period  dur- 
ing wjiich  a  gii  1  passes  from  childhood  to  young  woman- 
hood is  a  comparatively  extended  one,  and  brings  about 
many  changes.  Accmding  to  recent  literature  the  term 
pnhtrty  is  given  to  the  initial  period  of  development  of 
the  reproductive  organs,  while  to  the  whole  term,  from 
llie  beginning  to  the  completion  of  the  reproductive  func- 
tion, is  ap]ilicd  the  broader  term,  adolescenee. 

The  changes  whieli  take  place  during  puberty  are 
marked  by  both  external  and  internal  manifestations;  bj' 
botij  physical  and  menial  development.  The  outer 
pnj'sical  signs  are  the  swelling  of  the  breasts,  the  widen- 
ing of  the  jielvis,  the  enlargement  of  the  thighs,  and  the 
growth  of  hair  upon  tlic  jiubes.  The  mental  develop- 
ment is  characterized  by  the  desire  for  change,  the  long- 
ing to  accomplish  something,  the  oncoming  of  doubts, 
and  the  general  assertion  of  individuality.  The  inner 
pl.,\'sical  change  consists  in  the  growth  and  development 
of  the  two  organs  essential  to  woman,  namely,  the  ovary 
and  the  uterus.  With  this  de\'elopment  come  the  fimc- 
tions  of  ovulation  and  menstriiation. 

OvuL.\TiON. — Under  ovulation  let  us  consider  the  phe- 
nomena which  take  place  in  the  ovar}'  and  which  inchide 
the  maturing  of  the  ovum,  the  bursting  of  the  vesicle 
which  contains  it,  and  the  departure  and  migration  of  the 
ovum. 

The  Graafian  vesicles,  wliich  until  puberty  form  a  uni- 
form, smooth  layer  in  the  ovary,  begin  with  the  develop- 
ment of  this  organ  to  assume  a  different  appearance. 
Instead  of  growing  uniformly  as  before,  a  few  of  the 
vesicles  make  a  much  more  rapid  growth  than  the  others, 
and  finally  one  becomes  even  more  active  tlian  these  and 
develops  luitil  it  readies  the  size  of  a  hazelnut  and  has 
forced  itself  through  the  ovigenetic  layer  to  the  epithelial 
surface.  With  the  distention  of  the  vesicle  the  walls 
become  thinner  and  finally  burst,  liberating  the  ovum 
which  is  forced  into  the  [lavilion  of  the  Fallopian  tube. 
The  tulie  being  aiiplied  to  the  vesicle  at  the  moment  of 
its  bursting,  the  ovum  when  expelled  cntcis  the  jiavilion 
and  is  carried  by  the  tube  to  the  uterus  by  a  continuous 
current  of  serous  fluid  set  up  by  the  cilia  which  line  the 
tube  and  bj'  the  peristaltic  contractions  of  the  tube  itself. 
If  tor  any  reason  the  ovum  when  e.xpelled  does  not  enter 
the  pavilion,  it  enters  the  abdominal  cavity  and  is  lost; 
or,  if  fertilized,  it  may  cause  extra-uterine  pregnancy. 
The  iourney  from  the  pavilion  of  the  Fallopian  tube  to 
the  uterus  occupies  from  twelve  to  fifteen  days.  Ovula- 
tion may  or  may  not  be  coincident  with  menstruation; 
while  it  is  usually  so.  instances  of  intermenstrual  ovula- 
tion are  not  unknown.  However,  ovulation  begins  with 
puberty  and  ends  with  the  menopause,  being  probably 
suspended  during  pregnancy  and  lactation,  although  the 
not  infreiiuent  cases  of  ]ii-egnancy  occurring  dining  lacta- 
tion would  seem  to  disprove  the  latter.  The  two  ovaries 
supply  the  ova  alternately,  excepting  in  occasional  in- 
stances when  one  ovary  may  furnish  several  successively. 
Although  ovulation  is  spontaneous  and  results  from  a 
congestion  in  the  Graafian  follicles,  it  may  be  affected 
and  augmented  by  the  ]iresence  of  the  male  and  may  be 
precipitated  by  copulation. 

Men'stru.\tion  —, Menstruation  is  a  periodic  discharge 
of  blood  from  the  uterus  and  Fallopian  tubes.  It  is  pe- 
riodic, occurring  eveiy  twenty-eight  daj's  (or,  according 
to  Dubois  and  C  ourty,  thirty  days),  and  lasting  only  dur- 
ing the  term  of  a  woman's  sexual  activity,  i.e.,  from 
puberty  to  the  menopause. 


The  child-bearing  period  may  be  divided  into  men- 
strual cycles,  each  of  which  is  subdivided  into  periods 
each  occupying  a  given  portion  of  the  cycle  and  each 
following  tiie  otherin  regular  seijuence.  Marshall  names 
these  stages  the  constructive,  destructive,  reparative,  and 
quiescent  stages. 

1.  The  Constructive  Stage.  During  this  stage  the 
uterus  is  prepared  for  the  reception  of  the  ovum  by  a 
swelling  of  the  mucous  membrane.  This  swelling  is 
cau.sed  b_y  a  growth  of  the  connective  tissue  and  a  filling 
up  of  the  veins  and  capillaries  with  blood.  Just  why 
the  mucous  membrane  swells  in  this  way  is  not  known, 
but  the  swelling  is  so  marked  that  it  doubles  or  trebles 
the  thickness  of  the  membrane.  Then  by  a  diapedesis 
through  the  capillaries,  perhajis  assisted  by  a  bursting  of 
the  capillary  walls,  blodd  passes  into  the  connective-tis- 
sue spaces  below  the  muco.sa.  The  mucous  membrane 
becomes  thick,  swollen,  dark  in  color,  and  verj'  soft,  and 
the  uterine  glands  are  lengthened.  The  superficial  layer 
remains  for  the  most  part  intact.  A  fatty  degeneration 
of  the  epithelium  follows  the  diapedesis  and  with  the 
bursting  of  the  capillaries  the  blood  and  epithelial  cells 
pass  out.  This  stage  occupies  about  a  week,  and  when 
conception  does  not  occur  is  followed  by  the  second 
stage. 

2.  The  Destructive  Stage.  This  stage  is  the  result  of 
the  active  changes  of  the  constructive  period.  During 
this  time  the  degenerated  material  is  carried  off  and 
brings  about  the  menstrual  flow.  After  five  days  the 
third  stage  follows. 

3.  The  Reparative  Stage.  Now  sets  in  the  reparation 
of  tissue  broken  down  by  the  previous  stages.  This  is 
done  by  a  jjrocess  of  growth  from  below  and  continues 
for  about  four  daj'S. 

4.  The  Quiescent  Stage.  This  is  the  period  of  rest  oc- 
cupying the  remaining  twelve  or  fourteen  days  of  the 
cycle. 

The  Theory  of  Menstruation. — Just  what  causes  the 
phenomenon  of  menstruation  is  not  definitely  decided, 
but  that  thei'e  is  a  positive  relation  between  ovulation  and 
menstruation  can  scarcely  be  doubted.  Sigismund.  Lij- 
wenhardt,  and  Reichert  believed  that  menstruation  oc- 
curred because  the  ovum  just  previously  discharged  had 
not  been  impregnated  and,  therefore,  the  uterine  mucosa 
could  not  continue  its  development;  instead,  it  under- 
went degeneration,  accompanied  by  bleeding  from  the 
mucosa.  Hirst  attributes  menstruation  to  a  nervous  in- 
fluence proceeding  from  the  sympathetic  ganglia  in  the 
lower  abd'imen  stimulating  and  congesting  the  sexual 
organs.  Jewett  names  ovulation  as  the  cause  of  men- 
struatiim.  Pfluger  considers  that  the  "constant  growth 
of  the  ovarian  cells  and  the  consequent  swelling  of  the 
ovary  subject  the  ovarian  nerve  fibres,  and  through 
them  the  spinal  cord,  to  a  constant  slight  stimulation. 
Through  the  summation  of  the  stimuli  within  the  cord 
a  reflex  dilatation  of  the  vessels  in  the  genital  organs  is 
produced ;  the  excessive  blood  supply  leads  in  turn  to  a 
tumefaction  of  the  uterus  and  frequently  to  the  ripening 
of  a  Graafian  follicle.  Bleeding  follows,  and  at  the  same 
time,  or  slightly  later,  the  rupture  of  the  follicle  occurs. 
The  menstrual  flow  and  ovulation  are  therefore  two 
phenomena  conditioned  by  the  same  cause,  namely,  the 
menstrual  congestion,  yet  either  may  occur  without  the 
other."  >Iost  recent  writers  agree  that  ovulation  and 
menstruation  are  in  the  main  independent  and  may  or 
may  not  occur  .simultaneously;  that  the  growth  of  the 
uterus  and  its  muco-sa  is  a  preparation  for  the  reception 
of  the  fertilized  ovum.  If  an  ovum  is  fertilized  and 
carried  to  the  uterus,  it  attaches  itself  to  the  inner  wall, 
usually  near  the  fundus;  pregnancy  follows  and  the  mu- 
cosa is  not  shed.  If,  however,  fertilization  is  not  ac- 
complished, the  decidua  is  shed  as  the  decidua  men- 
.strualis  in  the  menstruation  which  follows. 

Inasmuch  as  the  uterus  during  the  constructive  stage 
is  best  prepared  to  receive  the  ovum,  it  cannot  be  for  the 
ovum  discharged  at  the  time  of  the  accompanying  men- 
struation, as  it  requires  at  least  a  week  for  the  passage  of 
the  ovum  from  the  ovary  to  the  uterus.     Marshall  and 
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others  coucludf  that  in(.'ustruatioii  relates  to  an  oviiiu 
discharged  from  tlie  Graatiaa  follicle  at  the  preceding 
period  ratlier  than  lo  that  of  the  same  period. 

First  Appearance  of  Meii.ilrii<iliiin. — Tlie  catamenial 
flow  is  not  in  general  of  sudden  appearance,  but  is  pref- 
aced by  a  monthlj' swelling  and  tenderness  of  the  breasts, 
a  feeling  of  general  lassitude  and  lieadache,  usually  ac- 
com|ianird  by  a  while  mucous  discharge.  The  actual 
establishment  of  menstruation  may  not  tal^e  place  for 
several  monllis  after  the  tirst  symptoms  and  may  even 
then  be  irregidar,  appearing  one  month  and  failing  for 
several,  then  reappearing.  This  is  not  abnormal.  After 
the  thorough  establishment  of  the  function,  its  failure  lo 
occur  niarUs  either  pregnancy  or  a  pathological  condi- 
tion. 

The  symptoms  preliminary  to  menstruation  ma}'  be 
observed  as  early  as  tlie  tenth  year  of  age,  and  the  menses 
proper  may  a])pear  between  the  ages  of  twelve  and  si.\- 
teen, — the  average  age  being  fourteen  j'cars.  It  is  not 
unusual,  however,  to  lind  cases  of  earlier  menstruation  or 
to  find  it  delayed  to  the  twentieth  or  even  to  the  twenty- 
fifth  year, 

Tlie  time  of  the  first  appearance  of  the  menstrual  flow 
is  influenced  by  race,  climate,  social  conditions,  and  he- 
reditary and  individual  peculiarities.  In  general,  girls  in 
warm  climates  menstruate  earlier  than  those  in  cold  cli- 
mates, and  those  of  the  city  earlier  than  girls  of  tlie  coun- 
try; wliile  laboring  women  menstruate  earlier  in  life 
than  women  of  the  leisure  class.  Any  condition  which 
e.xcites  the  genital  instinct  hastens  the  time  of  menstrua- 
tion. Hirst  states  that  in  Hungary,  the  three  races — 
Slavonic,  Magyar,  and  Jewish  races — living  in  the  same 
climate,  menstruate  at  respectively  sixteen,  fifteen,  and 
thirteen  years  of  age.  T)ie  girls  of  Laiiland  menstruate 
at  eighteen,  while  in  those  of  Egypt  the  function  is  estab- 
lished at  the  age  of  ten  years. 

Menmrual  Sumptoms. — Menstruation  is  accompanied 
bj'  certain  local  and  reflex  symptoms.  For  one  or  two 
days  previous  to  menstruation  the  individual  feels  a  spe- 
cial sensitiveness  and  nervous  excitation  accompanied 
by  headache  and  a  general  feeling  of  fulness  in  tlie  ab- 
domen, all  of  which  symptoms  ai'e  I'elieved  by  the  begin- 
ning of  the  flow. 

Owing  to  the  iucrea,sed  weight  of  the  uterus  and  its 
congested  condition,  a  feeling  of  weight  and  pressure  is 
experienced  in  the  pelvic  region  during  the  flow.  Dur- 
ing the  first  few  days  of  the  period  women  are  likely  to 
be  nervously  sensitive  to  noise  and  worry,  and  predis- 
posed to  mental  depression.  Women  of  h_ysterical  or 
epileptic  tendency  are  liable  to  outbreaks  at  this  time 
if  at  no  other.  The  skin  shows  a  greater  degree  of 
pigmentation,  noticeable  in  the  discoloration  about  the 
eyes  and  blotches  upon  the  face.  Tlie  skin  also  becomes 
congested  and  may  break  out  into  pimples  and  fever 
sores. 

A  not  infrequent  accompaniment  of  the  catamenial 
flow  is  turgesceuce  of  the  breasts,  swelling  of  the  thyroid 
and  parotid  glands  and  tonsils.  There  is  indeed  a  pi'o- 
found  physiological  change  of  which  the  uterine  condi- 
tion seems  to  be  but  a  part.  Accoitling  to  Hirst  the  tem- 
perature is  higher  by  O.n"  C,  while  the  observations  of 
Giles  seem  to  indicate  that  the  maximum  temperature  is 
attained  two  days  before  menstruation,  followed  by  a 
sudden  drop  on  the  ilay  preceding  the  flow, 

Chiiracter  of  the  Dhehiirge. — There  are  three  distinct 
stages  of  the  flow  during  each  of  which  the  character  of 
the  flow  shows  certain  pecidiarities.  The  first  discharge 
is  composed  of  blood  largely  mixed  with  mucus,  whicli 
gives  it  a  slimy  consistence.  It  contains  also  epithelial 
cells  from  the  broken-down  membrane  of  the  uterus  and 
tube,  together  with  a  glandular  discharge,  and  possesses  a 
strongodor.  Duringfhe.secoud  stage liie  blood  is  almost 
pure,  being  brighter  in  color  and  very  slightly  slimy.  The 
third  stage  is  marked  by  the  smaller  number  of  blood 
globules,  the  reappearance  of  mucu.s,  and  the  absence  of 
epithelial  cells.  Occasionally  a  woman  will  have  a  dis- 
charge of  almost  puie  blood  following  the  third  stage, 
but  this  is  unusual. 


Menstrual  blood  is  alkaline  in  reaction,  dark  in  color, 
and  should  not  clot. 

Quantity  ami  Duration  of  Discharge. — It  is  difficult  to 
ineasure  accurately  the  anioiuit  of  fluid  discharged  dur- 
ing the  menses.  It  is  estimated  variously  b}'  dilierent 
authorities  at  from  four  to  six  ounces;  from  tliree  to 
eighteen  ounces ;  and  from  four  to  eight  ounces.  From 
these  varying  quantities  it  is  .safe  to  conclude  that  the 
average  monthly  discharge  is  from  five  to  six  ounces. 
The  quantity  is  more  usually  measured  by  physicians  liy 
the  number  of  napkins,  more  than  thi-ee  uapkius  a  day 
being  cou.sidered  excessive, 

Tliere  is  considerable  variation  in  the  duration  of  the 
flow.  In  some  women  it  does  not  exceeil  two  days,  in 
others  four,  while  in  a  large  number  it  lasts  five,  six,  or 
even  seven  days.  Ordinarily  it  lasts  from  three  to  six 
days,  vaiying  with  the  individual.  The  greatest  amount 
of  blood  is  lost  during  the  first  three  days,  the  quantity 
then  gradually  decreasing  until  it  ceases  entirely. 

Cessation  of  Dischnri/e. — The  period  of  menstruation 
extends  over  about  thirty  years,  varying  greatly  in  indi- 
viduals. As  the  age  of  puberty  maj'  be  any  time  from 
ten  to  twent3%  so  the  menopause  may  be  any  time  from 
thirty  to  eighty.  These  are,  however,  extreme  figures, 
the  average  being  between  forty-five  and  fift}-.  Women 
who  menstruate  early  aie  likely  to  reach  their  climacteric 
late;  while  those  who  mature  late  will  probably  cease  lo 
menstruate  early.  The  cessation,  like  the  establishment 
of  menstruation,  is  in  general  a  gradual  change.  The 
first  symptom  of  the  menopause  is  an  irregularity  of  the 
flow.  It  may  cease  for  a  few  months  and  be  followed 
by  several  months  of  regularity,  when  it  may  again 
cease.  The  irregularity  of  the  occurrence  of  the  men- 
strual flow  may  extend  over  six,  nine,  or  twelve  months 
until  the  final  cessation.  There  is  also  usually  an  irreg- 
ularity in  the  duration  of  the  periods  and  in  the  quantity 
of  the  menstrual  discharge  at  the  diiferent  periods.  The 
most  marked  syni]itonis  of  the  menopause  are  the  accom- 
panying congestion  of  other  than  the  genital  organs, 
namely,  the  head,  liver,  and  lungs.  Women  complain  of 
dizziness,  flashes  of  heat,  and  mental  depression.  The 
sexual  life  seems  to  be  especially  active  just  before  the 
cessation  of  the  menstrual  flow,  and  it  is  not  uncommon 
for  women  who  have  not  conceived  for  years  to  become 
pregnant  at  this  time. 

With  the  cessation  of  the  flow  there  is  an  atrophy  of 
the  genital  organs.  First  the  ovary,  then  the  uterus  de- 
creases in  size  and  atrophies,  sometimes  disappearing  en- 
tirely. The  labia  majora  lose  their  fulness,  the  hair  of 
the  pubes  turns  wliite  and  lulls,  the  breasts  shrivel,  and 
the  individual  lo.ses  tliose  physical  characteristics  whicli 
are  es.sentially  feminine. 

It  is  possible  for  menstruation  to  be  regular  through  an 
entire  pregnane}',  but  this  is  very  unusual. 

Comparatice  Physiology. — For  years  it  was  thought  that 
the  menstrual  function  was  one  peculiar  to  the  human 
female  and  that  its  counterpart  did  not  exist  in  the  lower 
animal  world.  So  long  as  this  hyjiothesis  was  accepted, 
it  was  ditlicult  to  account  for  this  function  in  women, 
Allimportajit  observations  along  this  line  in  recent  years 
point  1()  the  fact  that  menstruation  is  but  the  analogue 
of  "  rut  "  or  "  heat "  in  the  female  of  the  lower  animals. 
With  this  difficulty  settled,  there  is  no  more  mystery 
regarding  the  necessity  for  this  function,  and  we  have 
to  deal  simply  with  a  highly  developed  reproductive 
phenomenon  inherited  from  the  remote  ancestors  of 
man. 

In  the  lower  animals  in  their  native  state  there  are  cer- 
tain breeding  seasons  specially  favorable  lo  reproduction, 
the  season  varying  with  the  latitude.  Domestication  has 
made  man}'  changes  in  the  sexual  habits  of  the  lower  ani- 
mals, which  now  have  more  frequent  periods  of  repro- 
ductive activity.  The  lower  the  animal  in  the  scale  of 
life,  the  fewer  arc  the  points  of  resemblance  between  the 
■"heat"  and  menstruation,  and  conversel.v,  the  higher  in 
rank  the  more  numerous  are  the  likenesses  between  the 
two.  In  the  domestic  monkey,  cow,  mare,  buffalo,  zebni, 
and  hippopotamus,  if  impregnation  be  prevented,   the 
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licriods  of  "  heat "  occur  with  regularity,  at  intervals  of 
four  weeks.  During  these  periods  the  auiiuiils  show 
a  nervous  excitability,  a  swelling  of  the  genital  organs, 
a  desire  for  copulation,  and  a  uterine  discharge.  Tliis 
discharge  is  scanty,  contains  mucus  and  bl<)o<l,  and  the 
proportion  of  blood  increases  as  the  scale  of  animal  life 
is  ascended. 

In  dogs  the  phenomenon  is  quite  similar  to  that  of  the 
human  female.  There  is  the  same  congestion  of  the  ute- 
rine nuicous  membrane  and  the  same  rupture  of  the  capil- 
laries, but  it  is  thought  that  the  epithelium  is  not  actu- 
ally shed.  In  monkeys  the  process  is  still  more  like  the 
human  menstruation.  Heape.  in  his  observations  upon 
monkeys,  has  found  that  some  monkeys  menstruate  dur- 
ing the  non-breeding  period.  He  calls  attention  also  to 
tlie  fact  that  in  far  northern  countries  women  do  not 
menstruate  during  the  winter  months. 

It  has  also  been  shown  that  while  there  is  now  no  spe- 
cial lireeding  season  among  human  lieings,  there  is  still  in 
general  a  greater  tendeucj'  to  fecundity  in  the  spring. 
According  to  statistics  the  largest  uinnber  of  human 
liirths  falls  in  February  following  conceptions  in  May 
and  J>uie.  The  largest  niuuber  of  conceptions  in  Swe- 
den occur  in  June;  in  Holland  and  France  they  occur  in 
j\Iay  and  June;  while  in  Greece  the  greatest  number  of 
conceptions  falls  in  April. 

As  we  travel  south  the  spring  is  earlier  and  the  great- 
est number  of  conceptions  is  also  earlier. 

The  large  ammmt  of  blood  in  the  menstrual  flow  has 
been  accounted  for  in  part  by  social  and  marital  condi- 
tii  !ns  and  largely  by  the  erect  position  assumed  by  the 
human  species. 

The  Itelation.  of  Menstruation  to  Lactation. — During 
the  congestive  period  of  menstruation,  a  cliange  is  noticed 
in  the  mammary  glands  of  many  nulliparous  women. 
The  nipple  becomes  erected  and  congested,  secreting  a 
yellowish  discharge,  the  area  surrounding  theareole  dark- 
ens and  the  veins  become  prominent.  Frequently  the 
condition  is  scarcely  if  at  all  to  be  distinguished  from  that 
of  the  breasts  of  pregnant  women  during  the  first  three 
months. 

Jlenstrnation  is  usually  re-established  in  primipane 
about  the  si.xth  month  after  deliver}-.  During  the  .second 
lactation  it  reappears  about  the  eighth  or  twelfth  month, 
and  during  the  third  or  fourth  lactation  menstruation 
seldom  occurs.  The  recurrence  of  menstruation  does  not 
necessiirily  suggest  a  cessation  of  nursing,  although  the 
equality  of  the  milk  is  sometimes  impaired. 

Jmnnette  Winter  Hall. 

MENTHIODOL  is  a  mixture  of  four  parts  of  menthol 
with  one  of  iodol,  fused  together  and  moulded  into  cones 
and  sticks.  It  is  rubbed  over  a  neuralgic  area,  or  on  the 
forehead  for  headache.  11'.  .-1.  BastcOo. 

MENTHOL.— (CoH.sOH).  A  .stearopten  (having  the 
clianuiers  of  a  secondarj'  alcohol)  obtained  from  the 
ollicial  oil  of  peppermint,  or  from  Japanese  or  Chinese 
oil  of  peppermint  (from  Mentha  arrensis  De  C,  vars.  pi- 
perasrens  and  ijlalirata  Holmes).  It  is  separated  from 
these  oils  lij'  the  action  of  cold.  The  enormous  extent  to 
which  this  substance  hijs  been  adulterated  renders  atten- 
tion to  the  following  official  description  a  matter  of  im- 
portance. 

Colorless,  acicular.  or  prismatic  crystals,  having  a 
stiong  and  jnire  odor  of  peppermint,  and  a  warm,  aro- 
matic taste,  followed  by  a  sensation  of  cold,  when  air  is 
drawn  into  the  moutli. 

"Menthol  is  only  slightly  soluble  in  water,  but  imparts 
to  the  latter  its  odor  "and"  taste.  It  is  freely  soluble  in 
alcohol,  ether,  chloroform,  carbon  disulphide,  or  glacial 
acetic  acid. 

It  melts  at  43°  C.  (109.4°  F.)  to  a  color'.e.ss  liquid,  boils 
at  ill  C.  (413.6°  P.),  and  volatilizes  slowly  at  the  ordi- 
nary temperature. 

When  it  is  triturated  with  about  an  equal  weight  of 
camphor,  thymol,  or  chloral  hydrate,  the  mixture  be- 
comes liquid. 


Its  alcoholic  solution  is  neutral  to  litmus  paper,  and 
deviates  polarized  light  to  the  left. 

If  a  little  menthol  be  heated  in  an  open  capsule,  cm  a 
water-bath,  it  should  gradually  volatilize  without  leav- 
ing any  residue  (absence  of  leaj',  paraffin,  or  inorrjanio 
srihatttneeii). 

If  a  few  crystals  of  menthol  he  dissolved  in  1  c.c.  of 
glacial  acetic  acid,  and  then  three  dropsof  stdphuric  acid 
and  one  drop  of  nitric  acid  be  added,  no  green  color  should 
be  jn-oduced  (absence  of  thyiiml). 

Jlost  of  the  menthol  of  conunerce  is  the  Japanese  vari- 
ety. The  surface  is  usuall}'  moistened  with  retained  oil. 
When  brought  in  contact  with  the  tissues  it  acts  as  a  local 
vascular  stinuilant  and  produces  a  sensation  of  heat  and 
burning.  When  its  application  is  jn-olonged,  it  deadens 
the  sensibility  of  the  nerve  terminals  and  acts  as  an  an- 
testhetic.  This  local  effect  may  be  vcrj-  marked  but  it 
does  not  produce  any  corrosive  action.  When  adminis- 
tered internally  it  is  a  diffusible  stimulant,  increasing  the 
vascularity  and  tone  of  the  nuicous  membrane.  Its  stim- 
ulant action  extends  to  the  general  circidation,  increasing 
the  force  of  the  heart's  action  and  improving  the  vascu- 
lar tension.  Menthol  is  also  an  active  antiseptic,  but  is 
not  available  for  ordinary  use  on  account  of  its  insolubil- 
ity in  water. 

As  a  local  application  meutliol  is  of  service  in  neural- 
gia, myalgia,  pruritus,  and  otlier  painful  afl'ections.  It 
ma\-  be  applied  in  its  pure  state  in  the  form  of  cones;  or 
as  an  ethereal  or  alcoholic  solution,  in  strength  varying 
from  ten  to  fifty  percent.  Its  combinations  with  other 
analgesics,  as  chloral  and  camphor,  are  very  valuable  for 
all  superficial  neiu'algias. 

It  is  rarely  administered  internally  except  for  its  local 
stimidatiug  and  antiseptic  action  upon  the  stomach  and 
intestines.  It  has  been  given  for  atonic  conditions  ac- 
companied by  much  flatulence.  As  an  anti-emetic  it 
has  been  recommended  particularly  in  the  vomiting  of 
pregnanes.  The  dose  for  internal  use  is  from  half  a  grain 
to  three  grains,  which  may  be  administered  in  cachets,  or 
in  solution  in  oil  or  spirits.  The  following  combinations 
forma  permanent  mixture:  menthol,  3  ij.;  alcohol,  §  i. ; 
glycerin,   3  i. ;  syrup,   3  i. 

Menthol  has  received  nuich  attention  in  the  treatment 
of  nas;d  and  ]>ulmi:inary  atrections.  on  accovmt  of  its  local 
action.  A  few  crystals  warmed  in  a  vessel  may  be  in- 
haled, or  a  few  drops  of  a  concentrated  solution  may  be 
evaporated  and  inhaled.  Eucalyptol,  thymol,  resorcin, 
and  many  similar  drugs  may  be  combined.  As  it  vapo- 
rizes at  109'  F.  it  is  easily  employed  by  means  of  an  in- 
lialer  placed  in  hot  water.  Solutions  in  oi!  or  ether  may 
be  applied  diiectlj'  to  the  mucous  membrane  of  the  nose 
or  throat.  In  this  waj'  it  has  been  recommended  in  hay 
fever  and  in  laryngeal  phthisis.  A  five-  or  ten-percent, 
solution  should  be  commenced  with.  In  pulmonary 
phthisis  its  intratracheal  use  has  been  adopted,  one 
drachm  of  a  ten-  or  twelve-per-cent.  solution  in  oil  being 
introduced  into  the  trachea  twice  daily.  Its  application 
has  also  been  advised  in  the  treatment  of  diphtlieria. 

Beaumont  Small. 

MENTHOL-IODOL  is  iodol  containing  one  per  cent,  of 
menthol.  IF.  A.  Bastedo. 

MENTHOPHENOL  is  a  thick,  transparent  fluid  made 
by  triturating  one  part  of  phenol  with  three  parts  of 
menthol.  It  is  an  antiseptic,  and  locally  somewhat  anses- 
thetic  to  ulcers  and  burns,  and  has  been  used  as  a  counter- 
irritant.  Fifteen  drops  in  a  glass  of  warm  water  makes 
an  antiseptic  wet  dressing  or  mouth  wash. 

ir.  A.  Banted 0. 

MENTONE  (MENTONi,  FRANCE.— Of  the  famed  win- 
ter health  resorts  of  the  beautiful  Westei-n  Riviera,  Men- 
tone  is  ])erhaps  the  most  typical  as  well  as  one  of  the 
most  attractive.  It  is  five  miles  east  of  Monaco  and  fif- 
teen (by  rail)  from  Nice.  Like  all  the  Riviera  resorts, 
Ment(me  consists  of  a  narrow  striji  of  land  on  the  coast 
shut  in  by  encircling  mountains,  rising  higher  and  higher 
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as  they  recede  from  the  sea.  It  occupies  the  projecting 
central  point  of  a  sshallow  bay  formed  by  Cap  S.  Jlar- 
tin,  on  the  west,  and  Caji  de  la  ilurtola,  or  Jlortola  Point, 
on  the  east.  "From  cape  to  cape  this  bay  is  about  four 
miles  across,  and  has  a  southeasterly  aspect. "  The  pro- 
jecting ridge  upon  which  the  town  is  built  divides  this 
bay  into  two  lesser  bays,  the  east,  which  is  the  smaller, 
and  the  west.  The  climatic  characteristics  of  these  two 
jiortions  of  Jlcntone,  tlie  east  and  the  west  liays,  differ 
materiall.v,  princijiall}'  on  account  of  the  jiosition  of  the 
nioimtains.  In  the  eastern  bay  poi'tion  the  mountains 
and  hills  come  veiy  close  to  the  shore,  leaving  scarcely 
any  room  for  the  town,  which  "consists  of  little  more 
than  a  road  and  a  row  of  houses  and  hotels  squeezed  iu 
between  the  base  of  the  mountains  and  the  seashore." 
Moreover,  tliere  are  no  considerable  vallej's,  bringing 
cool  air  down  from  the  moimtains,  as  is  the  case  iu  the 
western  bay  portion.  In  consequence  of  this  topograph- 
ical difference  the  temperature  of  the  east  bay  is  se^'eral 
degrees  higher  than  tliat  of  the  western  bay.  In  this 
latter  portion  the  mount;nn  wall  is  al)0ut  three  miles  dis- 
tant from  the  town,  permitting  a  greater  extent  inland 
for  the  houses.  There  are  also  spurs  running  down  to 
the  coast  at  right  angles  to  the  mountains  forming  val- 
leys, of  which  there  are  three  principal  ones.  From  this 
it  follows  that  the  shelter  is  less  perfect,  there  is  more 
wind,  and  tlie  temperature  is  lower  than  in  the  cast  bay. 
"Mentone's  capabilities  as  a  health  station  are  not  a  little 
augmented  by  this  provision  of  two  varieties,  two  modi- 
fications, of  tlie  Riviera  climate  within  a  radius  of  less 
than  a  mile;  and  a  knowledge  of  the  points  of  contrast 
between  these  east  and  west  ba.y  climates  is  necessary  iu 
selecting  the  place  of  residence  for  an  invalid. 

In  the  side  valleys,   before  mentioned,  grow  lu.xuri- 
antly  the  orange  and  lemon,  interspersed  with  tigs,  olives. 


trict  are  the  two  great  resorts  for  visitors,  the  "  Prome- 
nade du  Midi  "  skirting  the  sea,  and  the  "  Jardiu  Public." 
Here  from  eleven  to  two  o'clock  the  invalids  and  their 
friends  take  their  sun  and  air  bath,  fanned  by  the  luitl- 
day  sea  breeze  which  frequently  blows.  The"  old  town 
in  the  cast  bay  is  picturesque  with  its  winding  and  nar- 
row streets.  "The  Slentonian  amphitheatre  is  virtually 
a  great  natural  hothouse;  the  east  bay  is  the  warmer 
half  of  the  hothouse;  the  eastern  portion  of  the  east  bay, 
the  district  called  Les  Cures,  is  the  warmest  corner  of  all  " 
(Richards'!.  The  population  of  Mcntone  is  94,000,  large- 
ly augmented  by  the  winter  visitors.  There  are  abun- 
dant and  e.vcellent  accommodations  of  varying  prices, 
though  as  a  rule  tlie  Riviera  is  rather  e.\]>ensivc.  The 
drainage  is  very  gooil,  and,  so  far  as  the  writer's  experi- 
ence goes,  so  is  the  water  supply.  All  the  visitor's  and 
invalid's  wants  can  be  well  supplied  atMentone;  there 
are  good  shops,  good  doctors  and  dentists,  and  several 
English  churches.  The  excursions  about  Mentone  are 
most  attractive  and  varied,  and  can  be  made  either  by 
carriage  or  afoot.  "The  best  walks  and  drives  are  those 
along  the  coast  extending  from  Cape  St.  Martin  to  the 
Italian  frontier."  Mentone  can  be  reached  from  London 
in  twenty-eight  hours,  and  from  Paris  in  nineteen  and  a 
half. 

The  characteristics  of  the  Mentone  winter  climate  are 
thus  summai'ized  by  Dr.  Bennet,  wlio  spent  many  years 
there:  "Absence  of  frost,  prevalence  of  northerly  winds, 
moderate  dryness  of  tlie  atmosphere,  complete  absence 
of  fog,  paucity  of  raiuj-  days,  clearness  and  blueness  of 
sky,  general  heat  and  brilliancy  of  sun,  cool  night  tem- 
perature, a  bracing  coolness  of  the  atmosphere  generall}', 
and  a  mean  difference  of  12.8°  F.  only  between  the  day 
maximum  and  the  night  minimum." 

The  meteorological  table,  on  the  following  page,  from 
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and  many  Other  trees  aud  shrubs  of  asemitrojiieal  nature. 
The  time  to  see  nature  in  her  most  luxuriant  garb  is  un- 
fortunately when  the  "season  "  is  over,  in  the  late  spring 
and  early  sununer.  The  writer,  on  a  visit  in  June  to  this 
place,  found  a  deserted  village  so  far  as  visitors  were  con- 
cerned, but  nature  at  her  best,  resplendent  in  Hie  beau- 
ties of  a  semitroi)ical  vegetation.     In  the  west-bay  dis- 
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the  article  on  Mentone  by  Dr.  Ricliards  in  the  former  edi- 
tion of  the  H.VNDBOOK  gives  various  climatic  data. 

The  average  teinjierature  at  Mentone.  from  October  to 
Ma}'  inclusive,  is  5.5.5°  F.  In  the  east  bay  it  is  56.25° 
P.;"  in  the  west  bay  it  is  54.86°  F.  Tlie  absolute  mini- 
mum temperature  at  Mentone  during  ten  consecutive 
winters,  according  to  Dr.  Yeo  ("  Climate  and  Health  Re- 
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Meteorological  Table  of  Monthly  JIeans  fob  Mentone.     (Fkom  Sparks'  "Riviera.") 


Authority  and  Number  of  Years. 


b^ 

t 

C8 

a 

£ 

1 

4fl.2 

50.3 

51.5 

58.6 

49.05 

48.63 

50.71 

56.69 

49.9 

.50.6 

5.3.9 

.58.7 

5-M 

57.39 

59.38 

65.25 

40.63 

39.69 

42.03 

47.97 

10..5 

11.4 

11.8 

12.5 

30.03 

29.86 

29.71 

30.01 

TiM 

70.0t 

74.0+ 

74.0+ 

1.2428 

1.45§ 

3.698 

3.3938 

3.17 

3.36 

6.83 

6.8 

.03 

.31 

.33 

.09 

5.1 

5.66 

9.55 

9M 

7.9 

5.5 

6.1 

7.3 

17.3 

16.3 

17.7 

1.5.3 

14.8 

15.0 

12.7 

15.0 

19.0 

20.0 

18.0 

13.0 

8.0 

13.0 

Menu  tetTiperatiire  iif  West  Bay.  Freeman,  1863-66 

Mi'Mii  ttiii|»TMtciiv  i.f  West  Bay,  Andrews,  1873-78 

Mi'iiii  ieiiii"-i;ituiv  nf  East  Bay,  Farina  and  Ca.stillou,  1861-77 

Mean  Maxima,  Aniin-w.s  1873-78 

MfUli  liiininia,  .VlullfU's.  1873-78 

Jlcan  ilailv  rauL'i',  Fjii-man,  1863-68 

Barniiieirr,  Fift'iiian.  Isi>3-65 

Relative  liuiiiiilily.  Frtvluau 

Rainfall.  Kreeiiiaii  ami  Andrews,  1863-66  and  1873-78 

Higliest  fall  iii  t-aeh  muntli  (eorre^ponding  period) 

Lowest  fall  in  eai  h  month  (ci >rresponding  period) 

Rainv  davs  (c inesni indinir  period) 

Rainv  davs.  la-  Urea,  isr.l^iu 

Very  line  davs.  la-  lliva.  1851-60 

Verv  mil'  davs.  FriTmari  and  Stiege,  1863-68,  and  Sparks,  1875-78  ... 

Calm  days,  StieKe,  1863  68 

Windy  days,  Stiege,  1863-68 


57.3 

54.1 

55.3 

61.91 

46.38 
9.9 

39.91 

75.0* 
3.738 
6.94 
1.05 

10.1 
9.4 

15.4 

15.0 

22.0 
8,0 


.51.7 

49.68 

50.55 

.58,01 

41.51 

9.3 
30.06 
72.0* 

3.4758 

7.93 
.13 

7.25 

5.9 
19.5 
15.6 
2.3.0 

8.0 


63.1 
65.76 


2.371 

3.9 

1.68 
11.0 

9.3 
15.4 


*Two  years. 


+  Three  years. 


{  Five  years. 


§  Eight  years. 


1  Four  years. 


sorts")  was  2.5.5°  F.  and  tlie  ab.solute  maximum  77°  F. 
TliL"  meaii  daily  range  of  temperature  was  foimd  to  be 
least  in  December.  9.2',  and  greatest  in  April,  12.5°. 
The  average  rainfall  from  October  to  May  inclusive  is 
25.1)1  inches;  but  if  October  and  jMay  are  omitted,  it  is 
■only  17.87  inches  for  the  remaining  si.\  months.  The  cor- 
resiionding  number  of  raiiiy  days  is  G3.8,  October  and 
May  included,  and  45.15  excluding  these  months.  Janu- 
ary and  February  have  the  smallest  amount  of  rainfall 
and  the  fewest  rainy  days.  October  is  the  wettest 
month.  "The  average  numlier  of  very  fine  days  for 
the  six  winter  months,  from  November  to  April  inclusive, 
seems  to  be  about  94.5,  rather  more  than  fifteen  in  each 
month  "  (Dr.  Yeo).  Tlie  number  of  fine  days  for  the  year 
— days  on  which  the  sun  shines  without  clouds — is  314; 
the  number  of  days  ou  which  the  sun  shiues  with  clouds 
is  45,  and  the  number  of  days  on  which  the  sim  does  not 
shine,  but  which  are  without  rain,  is  24.  The  relative 
humidity  for  the  year  is  between  70  and  72  per  cent.,  a 
little  higher  than  that  of  the  other  Riviera  resorts,  caused 
by  the  absence  of  the  diy  land  wiuds  which  are  shut  off 
liy  the  neighboring  elevations.  In  regard  to  the  winds, 
the  Ijete  noir  of  all  the  Riviera  resorts,  Mentone  enjoys 
greater  immunit}'  from  them  than  any  other  spot  on  this 
coast,  owing  to  its  better  protection.  The  northwest 
wind,  or  mistral,  is  less  common  than  at  some  other  (loints 
on  the  Riviera,  and  when  it  occurs  it  is  most  felt  on  the 
west  bay;  while  the  east  bay  is  scarcely  touched  bj'  it. 
Although  the  prevailing  winter  winds  are  from  the  north, 
such  is  the  protection  from  the  mountains  round  about 
Mentone  that  they  are  not  felt  there,  and  do  not  touch  the 
Mediterranean  until  a  point  is  reached  several  miles  out 
from  shore.  "Of  other  winds,"  says  Burney  Yeo,  "the 
east  wind  is  felt  chiefly  along  the  shore,  and  shelter  from 
this  wind  can  always  be  obtained  in  the  walks  and  drives 
along  the  valle_ys  behind  tlie  west  bay.  South,  south- 
west, and  southeast  winds,  all  coming  across  the  sea,  have 
free  access  to  Jlentone,  but  tliese  are  not,  as  a  rule,  cold 
winds,  although  they  may  blow  at  times  with  consider- 
able violence.  From  the  north  wind  it  is  completely  pro- 
tected." "  In  October  and  the  early  inirt  of  November," 
says  Dr.  Beunet,  quoted  by  Richards,  "southwest  wiuds 
prevail,  bringing  the  heavy  autumnal  rains.  Then  the 
north  winds  gain  the  upper  hand,  and  usually,  but  with 
occasional  temporary  exceptions,  reign  tintil  the  spring 
months.  March  and  April.  At  this  ejioch  the  southwest- 
erly and  southeasterly  winds  seem  to  have  the  ascen- 
dancy, giving  rise  to  the  gales  and  rains  of  March."  In 
conciusion  Dr.  Richards  remarks  that  there  is  always 
wind  enough  for  health,  seldom  enough  to  cause  discom- 
fort; and  that  upon  the  occasions  when  too  strong  or  too 
chilly  a  wind  is  felt  along  the  shore  line,  it  may  be  al- 
ways escaped  by  the  invalid  who  will  take  shelter  in  some 
one  of  the  torrent  valleys  opening  into  the  west  bay. 


"  For  those,"  says  Dr.  Yeo.  "  who  es]ieciallj-  desire  warmth 
and  shelter,  and  a  (juite  indolent  life,  with  plenty  of  sun- 
shine, and  sun  heat,  and  who  like  to  live  close  to  the  sea, 
there  is  the  inilil  and  sedative  climate  of  the  east  bay." 
"For  those,  on  tlie  other  hand,"  he  continues,  "who  find 
an  advantage  from  a  more  bracing  air,  who  like  to  have 
the  sun  heat  tempered  b_v  cooling  winds,  who  cannot  feel 
at  ease  without  '  ample  space  and  room  enough  '  to  wan- 
der free  over  hill  and  vallej',  or  who  are  irritated  by  the 
monotonous  beat  of  the  tideless  sea  against  the  shore, — 
for  those  there  is  the  west  bay  with  hotels  and  villas, 
some  on  the  seashore,  some  a  little  removed  from  it, 
some  .  .  .  far  removed  from  the  sea  and  high  up  on  the 
hillside." 

The  class  of  cases  for  which  the  climate  of  Jlentone 
can  be  recommended  comprises  those  who  rerjuire  a 
warm,  sunny  atmosphere,  and  who  dn  best  in  mild  winter 
weather;  the  aged,  weak,  sickl_y  childi'cu,  scrofula,  lar- 
yngeal diseases,  chronic  bronchitis,  gouty  and  rheumatic 
affections,  aua;mia,  convalescence  from  acute  disease,  and 
some  favorable  formsof  pulmonary  tuberculosis,  although 
in  the  writer's  opinion,  as  expressed  in  the  article  upon 
Cannes  in  this  Handbook,  the  climate  of  the  Riviera  is 
not  the  most  favorable  one  for  the  arrest  or  cure  of  this 
disease,  notwithstanding  the  conviction  of  Dr.  Bennet 
uttered  twenty-five  or  thirly  j'ears  ago,  "that  there  is  a 
greater  probability  of  the  disease  (consumption)  being 
arrested,  of  life  being  prolonged,  and  even  of  a  cure  being 
eventually  effected  if  the  patient  can  winter  in  the  south 
than  if  he  remains  all  winter  in  the  north  of  Europe." 
Since  this  was  written,  however,  the  experience  at  Davos 
and  at  the  various  sanatoria  in  Germany  seems  to  have 
conclusively  demonstrated  that  the  systematic  use  of 
pure  cool  air  in  elevated  regions  pi'oduces  better  results 
than  mere  warm  moist  air  at  sea-level.  In  either  case, 
however,  as  Dr.  Bennet  himself  sa3'S,  climate  is  not  alone 
to  be  relied  on,  but  the  patient  must  lie  under  constant 
and  judicious  medical  management.  When  such  medi- 
cal supervision  is  available,  and  particularly  if  it  is  ex- 
ercisecl  in  a  sanatorium,  almost  any  climate  which  affoi'ds 
pure  air  and  plenty  of  sunshine  may  prove  beneficial  to 
the  patient.  It  is  said,  however,  that  the  climate  of 
Mentone  is  not  suited  to  certain  nervous  maladies  such 
as  epilepsy,  neuralgia,  and  the  violent  forms  of  hysteria. 

At  Usorbio,  near  Mentone.  is  a  winter  sanatorium, 
opened  in  October,  1900.  It  has  fifty-three  rooms  for 
patients,  and  tuberculous  subjects  of  various  nationalities 
are  treated  there.  Edward  0.  Otis. 
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MERAN  is  situated  in  the  Austrian  Tyrol,  about  forty- 
five  miles  south  of  Innsbruck  and  twelve  miles  north  of 
Botzen.  in  a  well-sheltered  valley,  at  an  elevation  of 
about  1. 100  feet  above  the  level  of  "the  sea.  It  is  reached 
from  London,  via  Innsbruck-Botzen.  in  forty-four  hours. 
The  population  is  3,000,  and  the  number  of  visitors  is 
10.000. 

:Meran  is  a  health  resort  of  a  threefold  character,  and 
has  three  distinct  seasons,  which,  combined,  embrace 
nearly  the  entire  year,  with  the  i)o.ssible  exception  of  the 
mid-summer,  when  the  weather  is  sometimes  excessively 
hot.  The  three  varieties  of  treatment  practised  here  may 
with  advantage  be  considered  separately. 

A  Winter  Health  Kesoht. — The  town  of  Meran, 
with  the  neighboring  villages  of  Obermais,  LTntermais, 
and  Gratschriies  in  the  beautiful  Etsehthal,  well  pro- 
tected from  the  north,  east,  and  west,  and  exposed  only 
to  the  southei-ly  winds.  The  mean  annual  temperature 
is  about  .54°  F."  It  is  colder  hei-e  in  winter  than  it  is  in 
most  of  the  health  resorts  of  Southei-n  Europe,  but  the 
place  has  the  advantage  of  a  veiy  ecpiable  temperature, 
and  of  a  very  unusual  number  of  clear  or  clomlless  days. 
Although  frost  and  snow  are  not  unknown,  the  cold  is 
never  intense  nor  of  long  continuance,  and  there  is  a 
great  deal  of  warm  sunshine.  The  valley  is  so  well  pro- 
tected from  the  cold  winds  that  the  invalids  and  other 
visitors  are  able  to  take  exercise  in  the  open  air  nearly 
every  day.  The  air,  in  addition  to  being  mild  and  of  an 
equable  temperature,  is  very  dry,  and  the  rainfall  is  com- 
paratively slight,  there  being  an  average  of  only  eleven 
rain}-  days  during  the  winter.  The  following  table, 
arranged  rom  lignres  given  by  Knatithe,  in  the  article 
on  lleran  in  "E'ulenbiirg's  RealEucyclopadie,"  shows 
the  average  temperature  for  the  fall  and  winter  months. 
These  temperatures  are  not  given  as  strictly  accurate,  but 
they  will  serve  to  indicate  appioximately  the  winter 
climate  of  this  resort. 


September 

October 

November 

December 

January  

February  

March 


Morning. 


58.3° 

51.8 

37.2 

30 

29 

.30 

39.6 


F. 


Noon. 


).8°  F. 


45.7 

3T.3 

36 

40 

54.3 


Evening. 


54.4' 
57.4 
37.4 
29 

29 

34.7 

45.5 


F. 


Vegetation  begins  again  in  February,  and  the  winter, 
strict!}-  sjieaking^  is  limited  to  the  three  months  of  No- 
vember, December,  and  January,  November  being  the 
only  one  in  which  the  weather  is  at  all  apt  to  be  dis- 
agreeable. 

By  reason  of  the  climatic  advantages  just  enumerated, 
— viz.,  a  rather  cool,  bracing  atmospheie  combined  with 
equability  of  temperatur<',  plenty  of  warm  simshine,  and 
absence  of  moistui-e — Meran  is  frequented  during  the  win- 
ter by  numbers  of  invalids  sull'ering  from  clironic  catar- 
rhal affections,  especially  those  accompanied  by  proftise 
mucous  expectoration  from  the  respiratory  passages.  As 
a  further  indication  it  may  be  mentioned  that  invalids  of 
this  class  who  seem  to  derive  the  greatest  benefit  from  a 
stay  at  this  resort  are  those  of  a  scrofulous  diathesis,  and 
of  a  languid  or  even  lazy  disposition.  Persons  suffering 
from  pulmonary  phthisis  in  its  early  stages  are  often 
mucli  benefited  by  a  winter  at  Mei'aii,  but  a  residence 
licie  is  sjiid  to  be  conti'aindicatcd  for  those  in  whom  the 
tuljerculotis  process  has  advanced  to  softening  and  bieak- 
ing  down  of  the  lung  tissue,  with  the  formation  of  cavi- 
ties. People  of  an  excitable,  nervous  temperament,  who 
are  suffei-iiig  from  insomnia  and  nervous  tension  caused 
by  overwork,  anxiety,  or  excesses  of  any  kind,  often  ex- 
perience a  great  amelioratiou  of  their  condition  during  a 


few  weeks  or  months  spent  in  the  mild,  dry,  equable  cli- 
mate of  this  valley.  The  winter  season  extends  from  the 
first  of  November,  the  end  of  the  grape-cure,  to  the  first 
of  April,  tlie  beginning  of  the  whey-cure  season. 

The  Whey  Cire. — Whey  is  made  from  cows'  and 
goats'  milk  chiefly.  It  consists  of  the  serum  of  the  milk 
remaining  after  the  separation  of  the  fat  and  casein,  and 
is  little  more  than  a  watery  solution  of  sugar  of  milk  and 
of  various  salts,  chiefly  chlorides  and  phosphates  of  so- 
dium and  potassium.  It  is  made  by  adding  rennet  to 
milk  warmed  to  a  proper  temperature,  and  precipitating 
the  suspended  casein  by  the  addition  of  a  small  amount 
of  albumen.  The  whey  used  at  Meran  is  prepared  at  a 
neighboring  village,  and  brought  thence,  every  morning, 
in  bottles  kept  in  warm  water  (from  97°  to  100'  F.)  so  as 
to  pieveut  the  temperature  of  the  whey  from  falling 
below  tlie  prescribed  degree  during  its  trausportal.  The 
whey  is  dispensed  in  a  large  building  which  resembles  the 
Trinkhalle  or  jiump-room  of  a  German  S])a.  The  usual 
time  for  drinking  the  whey  is  from  six  to  eight  o'clock  in 
the  morning.  A  large  glass  is  taken  about  once  in  fifteen 
minutes  until  from  four  to  seven  have  been  consumed, 
the  drinkers  meanwhile  walking  about  slowly.  About 
an  hour  after  the  last  glass  has  been  drunk,  alight  break- 
fast, consisting  usually  only  of  coffee  and  a  roll,  is  taken. 
No  acids  nor  uncooked  food  are  allowed  during  the  whey 
treatment,  and  milk,  butter,  and  cheese  arc  also  forbid- 
den. These  raw-milk  products  are  stricken  from  the 
dietary,  because  they  contain  precisely  the  ingredients  of 
the  milk  whicli  have  been  abstracted  in  the  production  of 
the  whey,  and  it  is  regarded  as  irrational  to  give  with 
one  hand  what  has  been  taken  away  with  the  other. 
The  whey  is  taken  pure,  or  it  is  mixed  ("'cut,"  as  it  is 
called)  with  some  mineral  water,  or  tlie  expressed  juices 
of  certain  herbs  are  added. 

The  HEiiB-,iriCE  C'cre. — This  is  a  mode  of  treatment 
practised  at  many  health  resorts  on  the  Continent,  espe- 
cially in  various  parts  of  Germany  and  Austiia.  The 
"juices  of  various  herbs,  usually  wild  plants  growing  in 
the  neighborhood,  are  extracted  from  the  fresh  plant  by 
pressure,  without  the  aid  of  water,  and  are  then  drimk 
by  the  patient.  The  juice  of  one  herb  alone  is  taken,  or 
those  of  several  herbs  are  mixed  together  and  prescribed, 
according  to  the  supposed  indications  of  the  individual 
case.  The  following  are  some  of  the  plants  from  which 
the  juice  is  expressed  and  drunk,  witli  their  alleged  thera- 
peutic properties:  Acliilka  millefoUinn.  milfoil  or  yar- 
row— a  remedy  which  has  been  used  in  flatulent  dyspep- 
sia, and  also  by  the  Italian  peasants  in  intermittent  fever. 
AUiura  mtirum,  garlic;  diuretic,  diaphoretic,  expecto- 
rant, and  alleged  also  to  be  emmenagogue.  Apirim  petro- 
seliiuim,  parsley;  diuretic  and  aperient.  Canhimine 
praieiisiii,  meadow  cress;  said  to  possess  antisjjasmodic 
properties.  Fmn/irid  offlciiiah's,  called  also  llerba  mel- 
iiiic/iofifiiffii,  fumitory;  has  a  popular  reputation  in  the 
treatment  of  eczema  and  various  other  skin  affections. 
Gleehama  Jiedtracea,  ground  ivy;  expectorant  and  tonic. 
Leontodon  ttira.raeum,  dandelion;  diuretic,  aperient,  and 
an  hepatic  tonic.  Mcitynnthes  trifoliata,  water  trefoil; 
lias  an  intensely  bitter  taste,  is  tonic,  diuretic,  and  cathar- 
tic. Tumiliigo' farfant,  coltsfoot;  expectorant  and  de- 
mulcent, a  popular  remedy  in  coughs.  Yerchieu  heeea- 
bunr/a,  water  speedwell;  supposed  to  be  alterative  and 
tonic.  Many  other  plants  are  also  used,  each  locality- 
drawing  upon  the  flora  of  its  own  neighborhood. 

At  Jleran  the  most  commonly  used  herbs  are  the  dan- 
delion, water  trefoil,  speedwell,  and  cress.  The  juices 
are  usually  prescribed  in  conjunction  with  the  whey 
treatment."  The  whey  is  taken  in  the  morning,  in  tlie 
manner  described,  and  in  the  evening,  between  five  and 
seven  o'clock,  from  half  an  ounce  to  two  ounces  of  herb 
juice  are  drunk.  At  the  beginning  of  a  course  of  whey 
and  herb-juice  treatment,  the  patients  are  made  to  rest 
most  of  the  time,  but  after  a  week  or  so  they  begin  to  exer- 
cise according  to  a  fixed  daily  routine,  often  counting  the 
steps  taken,  as  is  the  custom"  in  so  many  establishments 
of  this  kind. 

Patients  suffering  from  chronic  gastritis,  certain  forms 
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of  dyspepsia,  hepatic  congestions,  ausmia,  aud  clilorosis, 
arc  not  infrequently  greatly  benetited  by  the  fine  climate, 
and  by  the  regular  mode  of  living  enjoined  upon  those 
who  submit  themselves  to  the  whey  cure.  Patients  with 
respiratory  catarrhs  or  incipient  phthisis,  who  have 
passed  the  winter  at  Meran,  often  remain  in  the  spring 
lo  take  a  course  of  the  whey  treatment.  The  si'ason  for 
the  whey  cure  extends  from  the  tirstof  April  to  the  mid- 
dle of  June,  although  by  some  it  is  extended  through  the 
summer,  until  tlie  grape-cure  season  begins. 

The  Guape  Ctre  formerly  enjoyed  a  greater  reputa- 
tion as  an  efficient  therapeutical  measure  than  it  does  at 
present,  but  it  is  nevertheless  still  employed  to  a  consid- 
erable e.vfent.  Grape  juice  contains  a  varying  propor- 
tion of  grape  sugar,  vegetable  albumen,  and  a  number 
of  organic  acids  existing  alone  or  in  combination  with 
inorganic  bases.  The  immediate  effects  of  the  ingestion 
of  a  large  quantity  of  grapes  are  a  little  lightness  of  the 
head  and  slight  d_vspeptic  symptoms,  followed  soon  by 
rather  active  movement  of  the  bowels  and  increased  di- 
uresis. This  action  on  the  bowels  tends  to  reduce  the 
blood  tension  in  the  internal  organs,  especially  those  in 
close  anatomical  relation  to  the  intestinal  tract. 

At  jNIeran  the  grapes  are  eaten  in  the  vineyards  or  in 
the  large  building,  resembling  an  ordinary  German  Triuk- 
halle,  where,  earlier  in  the  season,  the  w-hey  is  drunk. 
The  daily  dose  of  grapes  is  from  two  to  four  pounds  in 
the  morning,  before  breakfast,  and  about  one  pound 
after  each  of  the  two  principal  meals.  The  season  ex- 
tends from  the  first  of  (September  to  about  the  end  of 
October. 

The  grape  cure  is  reconuneuded  in  the  treatment  of 
habitual  constipation,  liemorrhoids,  passive  congestion  of 
the  abdominal  viscera,  some  forms  of  chronic  diarrhoea 
and  dysentery,  cardiac  troubles,  gout,  chronic  bronchitis, 
and  even  commencing  pulmonary  tuberculosis.  Those 
who  intend  to  pa.ss  the  winter  at  Meran,  because  of 
threatened  or  beginning  lung  troubles,  are  often  advised 
to  go  there  a  little  before  the  regular  winter  season  be- 
gins, in  order  to  take  a  course  of  the  grape  cure. 

In  addition  to  the  therapeutic  methods  of  which  men- 
tion has  just  been  made,  Russian  baths  and  mud-baths 
are  much  used,  and  fresh  milk  or  kumj'ss  is  employed 
to  a  considerable  extent  throughout  the  year.  There  are 
also  electiic  baths,  massage,  the  Terrain  Kur,  and  the 
compressed-air  treatment  by  the  use  of  pneumatic  air 
chambers. 

Meran  is  a  most  attiactive  place  for  the  ordinary  tour- 
ist in  search  of  pleasure,  as  well  as  for  the  invalid  seek- 
ing health.  It  lies  in  a  beautiful  valley,  and  in  the 
neighborhood  manj-  agreeable  walks  may  be  taken  to 
points  afffprding  a  view  of  picturesque  scenery,  or  to  the 
numerous  castles,  many  of  them  in  ruins,  for  which  this 
part  of  the  T3-rol  is  famous.  A  large  dike,  erected  to  pro- 
tect the  town  from  the  destructive  inundations  which,  in 
former  times,  not  infrequently  caused  serioiis  damage  to 
proi)ert_v  and  loss  of  life,  is  the  favorite  promenade  for 
the  inhabitants  and  visitors.  The  hotels  and  boarding- 
houses  in  Meran  are  numerous,  and  are,  as  a  rule,  clean 
and  well  kept,  while  the  cost  of  living  is  not  verj-  high. 
At  the  casino  may  be  found  newspapers  from  all  the  lead- 
ing countries.  There  are  numerous  churches,  and  per- 
sonsof  the  Catholic.  Protestant,  or  Hebrew  faith  will  find 
opportunities  to  worship  according  to  their  own  belief; 
there  are,  also,  services  for  the  accommodation  of  Eng- 
lish-speaking Protestants.  There  are  many  competent 
resident  phj'sicians  in  the  place. 

[From  the  first  edition  of  the  H.a-Ndbook — revised  by 
Edininl  0.  Otis.] 

MERCURIALIS.    See  EtipIim-biaeecE. 

MERCURY. — I.  Gener.m-  Medicinal  Properties  of 
Compounds  of  MERCURy. — All  mercurials  capable  of 
gaining  entrance  into  the  circulation  are  competent  for  a 
certain  peculiar  influence  over  nutrition,  as  follows:  In 
small  dosage  the  tendency  is,  as  in  the  case  of  iron,  to 
increase  the  quantity  of  haemoglobin  present  in  the  blood 


— an  effect  trifling  in  the  ease  of  a  person  in  good  health, 
but  distinctly  marked  in  an  anaemic  syphilitic  patient. 
In  the  syphilitic,  furthermore,  mercury  tends  to  shorten 
the  couise  and  lessen  the  severit}'  of  the  eruptions  and 
inflammations  due  to  the  disease.  In  large  dosage,  or  in 
too  rapidly  pushed  small  dosage,  the  effects  beconie  dele- 
terious. The  albumin  anil  fibrin  (if  tlie  blood  are  les.sened 
in  amount,  coagulability  is  inqjuired,  and  degeneration 
and  absorption  of  tissue,  aud  inllanunation  of  certain 
glands  and  other  structures  follow.  These  phenomena, 
constituting  general  mercurial  poisoning,  may  lead  to 
long-continued  impairment  of  health,  or  even  to  death. 
In  the  medicinal  induction  of  tlie  constitutional  mercurial 
influence,  or  iiiercurializatkin,  as  it  is  conunonly  called, 
it  may  be  necessary,  for  the  gaining  of  the  full  Ihcrapcu- 
tic  benefit,  to  push  the  dosage  until  the  verge  of  jioison- 
ing  be  reached,  but  never  further.  The  synqitonis  of 
incipient  mercurial  poisoning  thus  become  of  clinical  im- 
portance, and  are  as  follows,  taking  their  charactei-  from 
the  fact  that  the  salivary  glands  and  buccal  structures 
are  peculiarly  obnoxious  to  the  poison :  Subjerlin/i/.  there 
are  noticed  a  metallic  taste  in  the  mouth,  and  a  little  sore- 
ness in  the  .sockets  of  the  teeth  on  bringing  the  jaws 
sharply  together.  Object i rel y .  the  gums  are  observed  to 
suffer  from  a  slight  inflammation,  of  which  the  signs  are, 
first,  but  very  transiently  (often  escaping  notice  alto- 
gether), an  unnaturally  white  appearance  from  unduly 
rapid  proliferation  of  epitlieliiun.  Thisaspect  soon  gives 
way  to  the  classical  picture  of  red,  swollen,  and  spongy 
gums,  and  along  with  the  development  of  this  condition 
begin  an  increased  flow  of  saliva  and  a  httle  tenderness, 
perhaps  even  swelling,  of  the  parotid  glands.  Simulta- 
neously, there  may  be  a  deranged  stomach,  relaxed  bow- 
els, and  general  mild  malaise  with  a  trifle  of  fever,  and 
unnatural  susceptibility  to  "catching  cold."  All  these 
symptoms  disappear  readily  aud  completely  on  stopping 
the  medication.  Beyond  tiiem,  the  effects  belong  wholly 
to  the  category  of  the  poisonous,  for  the  discussion  of 
which  see  the  following  article. 

An  important  point  of  obvious  clinical  bearing  is  that 
in  childhood  ages — and  the  younger  the  more  imukeil^ 
the  symptoms  of  incipient  poisoning  differ  from  the  jiict- 
ure  just  given  in  that  the  salivary  apparatus  is  compar- 
atively insensible  to  the  mercurial  irritation.  In  other 
words,  children  are  not  easily  mlivated  in  the  strict  ety- 
mological meaning  of  the  word.  But  while  this  is  liter- 
ally so,  it  does  not  follow,  and  in  point  of  fact  is  not  true, 
that  children  are  not  proportionately  as  much  Uund-pdi- 
soned  by  mercury  as  are  adults.  Rash  over-mercurializ- 
ing of  children,  because  of  the  false  security  drawn  from 
the  non-appearance  of  salivation,  may  therefore  lead  to 
disastrous  effects. 

The  deranging  effect  of  mercury,  as  thus  sketched, 
upon  the  human  organism,  is  but  a  single  exemplifica- 
tion of  a  general  tendency  which  the  metal  has  to  poison 
all  living  things,  animal  or  vegetable,  high  or  low  in  the 
organic  scale,  alike.  Few  poisons,  indeed,  are  so  univer- 
sally and  so  intenselj-  obnoxious  to  life  generally  as  is 
mercury.  To  the  low  organisms  especially,  that  "are  as- 
sociated with  the  processes  of  putrefaction  and  fermen- 
tation, mercury  is  powerfully  poisonous,  and  the  soluble 
mercurial  preparations  are  therefore  highly  antiseptic. 

For  discussion  of  the  absmytion  and  diminaUon  of  mer- 
cury, see  article  on  Mercury,  Poisoning  by. 

As  regards  locnl  effects  there  is  great  difference  among 
the  individual  mercurials.  In  general  tlie  iiui-ciiric  com- 
pounds are  more  or  less  decidedly  irritant,  though  not  as- 
tringent; while  the  merci/rons  conqjounds  and  the  prep- 
arations containing  mercur}-  in  the  metallic  state,  are 
either  quite  bland  or  only  mildly  irritant.  In  the  ali- 
mentary canal,  all  mercurials  show  a  decided  tendency 
to  relax  the  bowels,  which,  with  the  large  doses  possible 
with  the  milder  mercurials,  may  develop  into  full  purg- 
ing. In  s\ich  case  the  stool  are  mucous  in  quality,  and 
are  notable  for  the  considerable  amount  of  bile  which  they 
contain.  By  the  very  virtue  of  this  purgative  effect  a 
mercurial  purgative  dose  is  itself  hurried  along  the  intes- 
tines and  discharged  per  anum  before  time  has  sufficed 
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for  absorption.  The  mild  insoluble  mercurials  are  thus 
possible  of  application  as  simple  la.xatives  or  cathartics. 
The  irritant  merciiiials,  taken  internally,  even  in  small 
medicinal  dosage,  have  an  annoying  tendencj-  to  irritate 
the  stomach  as  well  as  the  bowels,  an<l  loss  of  appetite, 
with  epigastric  uneasiness  and  tenderness,  and  perhaps 
nausea,  often  follow  so  quickly  the  beginning  of  a  course 
of  a  mercuric  salt  that  the  medication  has  to  be  discon- 
tinued or  changed.  In  large  doses  the  mcrturie  com- 
poiuids  are  powerful  irritant  poisons — the  more  soluble 
ones,  such  as  corrosive  sublimate,  even  intensely  so. 
Death  may  follow  in  the  case  of  poisoning  by  tlie  latter 
compound,  by  sheer  inilation,  before  the  mineral  has 
time  to  work  any  specific  constitutional  mercurial  effect 
{see  article  Mercury,  Poisoning  by). 

Therapeviiriilly ,  niercin'ials  are  of  manifold  application. 
ConstiUitionalhj,  general  niercui'ialization  is  wellnigh 
universally  applied  in  the  treatment  of  syphilis,  and  in 
older  times,  more  tlian  now.  was  used  in  the  treatment 
of  other  cachexia;  also.  Locally,  in  the  alimentary  canal 
mercui'ials  are  used  to  check  vomiting,  to  jiurge  and  to 
correct  digestive  disorders,  even  of  incongruous  kinds. 
ExUrncilly.  parasites,  vegetable  and  animal,  can  be  de- 
stroyed, ulcers  and  sores  coaxed  to  healing,  and  eruptions 
(especially  if  syphilitic)  to  disappearance,  and  wounds 
successfully  treated  on  so-called  "  antiseptic  "  or  "  aseptic  " 
principles. 

II.  Tub  PnEPAn.\TTONs  of  Mercury  Used  in  Medi- 
CIKE. — The  compounds  of  mercury  affording  mercurial 
medicines,  otlicial  in  the  United  States  Pharmacopa'ia, 
are  as  follows: 

1,  Mercury  Uncombiiied.  Jletallic  mercury,  in  bulk; 
metallic  mercurj-,  in  fine  subdivision,  liy  trituration  with 
an  excipicnt. 

2,  MercuroKS  Compounds.  Chloride  {Subchlm-ide,  Pro- 
tochloride,  Mild  Chloride,  Calomel):  Iodide  {Protiodide, 
Yellow  Iodide,  Oreeii  Iodide).  Also,  extempoi-aneously 
formed  by  a  certain  prescription  of  niercurous  chloride, 
niercurous  oxide  {Black  O.ride,  Proto.ride.  Siibo.ride). 

3,  Mercuric  Compounds,  Oxide,  in  crystalline  scales 
(Bini)xide.  Penaide,  Red  0.ride,  Red  Precipitate);  Oxide, 
in  amorphous  powder  {Biuo-ride,  Peroxide,  Yellow  Oxide) ; 
Chloride  {Bichloride,  Perchloride,  Corrosive  Chloride,  Cor- 
Tosi re  Sublimate,  Utiblimate);  Iodide (Biniodide,  Periodide, 
Red  Iodide);  Cyanide  (Bicycinide);  Basic  Sulphate  (Sub- 
sulphate,  Yellow  Sulphate,  7'urpeth  Mineral);  Nitrate; 
Oleate;  Animonio-chloride  (Ammoniated  Mercury,  Mliite 
Precipitate). 

Mercury  JJncomhined. — Mercury  in  bulk  is  ordinarily 
not  affected  by  any  of  the  fluids  of  the  skin  or  digestive 
tract,  and  so  is  without  medicinal  effect.  Its  only  thera- 
peusis  is  to  overcome  mechanically  au  intestinal  obstruc- 
tion, which  it  lias  in  some  cases  succeeded  in  doing.  For 
such  purpose,  from  a  few  ounces  to  a  pound  or  two  of 
the  metal  is  to  be  swallowed  at  a  draught.  Rarely,  con- 
stitutional effects  have  followed  such  administration,  but 
generally  the  metal  passes  down  the  alimentary  canal 
unchanged. 

Mercurj'  in  fine  subdivision  —  "extinguished" — by 
thorough  trituration  \\ith  some  excipient,  acts,  gener- 
ally, like  the  mercurous  compounds,  producing  specific 
mercurial  effects,  local  and  constitutional.  Undoubtedl}', 
therefore,  the  metal  in  these  trituration  preparations  is 
changed  into  some  soluble  mercurial  salt  by  the  juices  of 
the  |iart  to  which  it  is  aiijilied,  but  the  nature  of  the  re- 
action is  very  obscure.  The  trituration  preparations  of 
the  United  States  Pharmacopa>ia  are  as  follows; 

Miissii  llydravfiyri :  Mass  of  Mercmy,  "Blue  Mass," 
"Blue  Pill."  Jtetallic  mercury  is  triturated  with  honey 
of  n)se  and  glycerin  rmtil  "  extinguished  " ;  licpiorice  and 
marsliniallnw  rodls  indue  proportion  are  tlien  iidded,  and 
the  whole  is  ag:iin  subjected  to  trituration  "  until  globules 
of  mercury  are  no  longer  visible  under  a  lens  magnifj'- 
ing  at  least  ten  diameters"  (U.  S.  P.).  The  product  is 
a  dull  indigo-colored  pill  mass,  containing  at  least  thirty- 
three  per  cent,  of  mercurj'.  No  weight  of  individual 
pills,  be  it  observed,  is  directed  by  the  United  States 
Pharmacopa'ia.     Blue  mass  is  used  only  for  internal 


medication,  and  behaves  like  calomel  in  milder  degree. 

In  single  large  dose  it  is  mildly  laxative,  producing 
bilious  .stools;  in  small  repeated  dose  it  affects  the  sys- 
tem at  large,  mercurializing  promptly  and  efficiently, 
but  yet  wit!i  a  tendency  to  relax  the  bowels.  Thera- 
peutically, bine  mass  is  applieii  to  correct  disorders  of 
the  alimentary  apparatus,  or  to  mercurialize  generall)', 
in  treatment  of  sj'philis.  For  the  former  purpose  a  sin- 
gle dose  is  given,  generally  at  night,  ranging  from 
O.yO  to  1  or  even  L.'JO  gm.  (from  gr.  v.-xv.  or  xx.). 
If  the  smaller  of  these  quantities  be  prescribed,  a  brisk 
purge  is  commonly  ordered  to  be  taken  the  following 
morning  on  rising,  to  insure  the  discharge  of  the  mercu- 
rial from  the  bowel;  but  if  the  larger  doses  be  given,  the 
blue  mass  may  "work  itself  off'"  by  its  laxative  power 
in  such  quantities.  To  mercurialize  by  means  of  lilue 
mass,  from  0.30  to  0.60  gm.  (gr.  v.-x.)  of  the  medicine 
should  be  a  day's  allowance,  broken  \\\)  into  at  least  three 
doses,  equidistant  in  time;  the  administration  being  con- 
tinued either  until  the  therapeutic  point  is  gained,  or 
until  the  forerunning  symptoms  of  salivation  warn  to 
stop.  Should  the  bowels  become  unduly  relaxed,  0.01 
gm.  (gr.  \)  of  opium  .should  be  added  to  each  pill.  Blue 
mass  is  prescribed  in  pill  form,  three  grains  to  each  pill, 
ordinarily. 

Bydrargi/rum  cum  Cretd,  Merciu-y  with  Chalk,  "Gray 
Powder."  Mercury  is  shaken  with  clarified  honej',  in  a 
strong  bottle,  until  globules  of  mercury  are  no  longer 
visible  under  a  magnifying  powder  of  foiu'  diameters. 
The  ]iroduet  is  then  triturated  with  a  tliick  cream  of  pre- 
pared chalk  rubbed  witli  water,  and  the  whole  then  dried 
and  reduced  to  a  uniform  powder.  The  resulting  prepa- 
ration is  a  smooth,  light  graj'  powder  containing  thirtj'- 
eight  per  cent,  of  mercury.  Being  practically  all  metal- 
lic mercury  and  chalk,  it  is  insohible  in  water.  Mercury 
with  chalk  is  naturalh'  very  mild,  yet  in  some  samples 
causes  irritation,  an  effect  "that  nuiy  possibly  be  due  to 
contamination  with  arsenic  or  antimony,  but  which  prob- 
ably is  more  commonly  caused  lij'  the  slow  conversion 
of  a  portion  of  the  mercury  into  mercuric  oxide.  Tills 
contamination  with  mercuric  oxide  may  be  detected  by 
treating  a  portion  of  powder  with  dilute  hydrochloric 
acid,  and  adding  .stannous  chloride  to  the  resulting  clear 
solution.  If  mercuric  oxide  be  present  a  black  precipi- 
tate falls.  And  for  safety's  sake,  if  a  sample  of  mercury 
with  chalk  be  kept  for  any  time,  this  test  should  occa- 
sionally be  applied. 

The  action  of  mercury  with  chalk  is  substantially  that 
of  blue  mass,  btit  weaker,  and  with  less  tenilency  to  re- 
lax the  bowels.  The  influence  of  chalk,  indeed,  is  to 
constipate,  and  so  it  conies  about  that  in  the  average  dose 
little  laxative  effect  is  produced  by  gray  powder.  Con- 
stitutionally, despite  its  mildness,  the  preparation  is 
competent  to  mercurialize,  and  fiir  the  very  reason  of  its 
mildness  is  particularly  serviceable  when  the  object  is  to 
maintain  a  gentle  mercurial  influence  steadily  for  a  con- 
siderable time,  as  in  certain  methods  of  treating  syphilis. 
For  such  purpose  3  or  3  cgm.  (from  gr.  ]^  to  |)  should  be 
prescribed  three  times  daily.  If  rajiid  and  sharp  mer- 
curialization  be  called  for,  a  more  acti\e  prejiaration  must 
be  selected.  But  the  commonest  application  of  mercury 
with  chalk  is  for  the  correction  of  disorders  of  the  ali- 
meutaiy  apparatus,  particularly  those,  so  common  in 
children,  where  the  prcjminent  sym])toms  are  malassimi- 
lation  of  the  food  with  fermentation  and  diarrha'a,  or 
where  clay-colored  stools  occur,  whether  witli  diarrhoea 
or  with  constipation.  In  such  affections  gray  powder 
may  be  given,  best  in  quite  small  but  frequently  repeated 
dosage,  such  as  a  centigram  or  two  (one-sixth  to  one- 
third  of  a  grain)  every  hour  for  a  day,  unless  iiii|irove- 
ment  be  .sooner  effected.  Such  medication  sliduld  not  be 
persisted  in  beyond  a  day  or  so,  else  mercurializatii;n  will 
ensue.  The  medicine  can  be  taken  clear,  as  a  powder, 
since  it  has  little  taste,  or  it  may  be  put  into  any  conve- 
nient mixture.  The  pill  form  is  bad  for  gray  powder, 
since  by  too  much  pressure  the  globules  of  mercurj'  in 
the  preparation  are  apt  to  run  together. 

Vnguentum  Hydrargyri,  Mercurial    Ointment,   "Blue 
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Ointment."  Mercury  is  triturated  to  e.xtinguisliment 
with  four  per  cent,  of  tlie  iiliarmacojia'ial  olealte  of  mer- 
cury, and  the  triturate  tlieu  furtlicr  triturated  witli  nearly 
ils  own -weight  of  a  iui.\ture  of  lai'd  and  suet  in  nearly 
ei|ual  proportions,  previously  melted  togetlier  and  par- 
tially cooled.  The  resulting  preparationsliould  show  no 
globules  of  mercury  under  a  magnifying  power  of  ten 
di;unt'ters. 

The  process  of  trituration  is  very  tediou.s,  and  the  prep- 
aration is  generally  made  by  machinery  on  the  large  scale 
and  liought  by  the  dispensing  pharmacist  from  the  whole- 
side  manufacturer.  In  the  making,  the  conunouest  fraud 
is  iu  the  matter  of  the  quantity  of  mercury  present, 
which  in  conunercial  .samples,  is  often  found  to  be  great- 
ly below  the  standard. 

5Iercurial  ointment  is  of  analogous  color  to  mercurial 
pill  mass — a  dull  indigo  slowly  darkening  with  time. 
By  far  the  greater  quantity  of  the  mercury  contained  in 
this  ointment  is  in  simple  mechanical  subdivision,  but 
yet  a  certain  small  proportion  has  probably  become  con- 
verted into  mercurous  oxide,  and  this  in  turn  has  reacted 
upon  the  lard,  or  upon  certain  products  of  the  decompo- 
sition thereof.  And  to  these  undetenniued  secondary 
compounds  some  are  disposed  to  ascribe  the  medicinal 
activity  of  the  ointment. 

Mercurial  ointment  is  the  mildest  of  the  official  oint- 
ments containing  mercury.  It  does  not  irritate  the  sound 
skin  unless  rubbed  iu,  and  that,  too,  repeatedly  at  the 
sames|)Ot.  Jledicinally,  it  fidtils,  mildly,  the  local  ihera- 
peutics  of  mercurials,  and  also — its  most  valuable  prop- 
erty— when  applied  by  inunction,  gains  entrance  in  some 
■vvay  to  the  general  circulation  and  mercurializes  the 
whole  system  rapidly,  thoroughly,  and,  because  of  its 
avenue  of  access,  with  a  minimum  of  disturbance  of  stom- 
ach and  bowels.  Just  how  and  in  what  chemical  com- 
liination  the  mercury  enters  the  Ijlood  in  such  case  has 
lieen  a  subject  of  nuicli  speculation  and  theory,  but  the 
matter  is  still  unsettled  and  is  one  of  no  practical  bear- 
ing. The  uses  of  merctn-ial  ointment  are  for  the  purely 
local  piu'poses  of  mercurial  applications  generally,  to  de- 
stroy parasites,  or  to  set  up  healthy  action  in  sores,  erup- 
tions, or  glandular  indurations  not  far  below  the  skin 
surface,  and  also  to  mercurialize  in  syphilis,  especially 
when  speedy  and  thorough  action  is  wanted.  For  simply 
local  effects,  the  ointment  is  applied  in  the  conunou  way, 
but  f(j  mercurialize  the  system  at  large  a  special  proce- 
dure is  requisite,  of  wliicli  the  point  is  that  the  prepara- 
tion is  to  be  rubbed  thoroughly  into  the  skin,  until  ab- 
sorption of  the  mercury  takes  place  througli  the  tissue  of 
the  same.  To  insure  speedy  absorption,  the  application 
is  made  where  the  skin  is  thin  and  without  much  underly- 
ing fat,  as  is  the  case  on  the  inner  aspect  of  the  upper 
arm  or  the  thigh  and  on  the  sides  of  the  trunk.  At  least 
four,  and,  better,  si-\'  sites  .should  be  used  in  succession, 
iu  order  to  save  the  irritation  that  follows  too  frequent 
inunction  upon  one  spot.  The  proceeding  is  as  follows: 
At  night  the  selected  site  is  well  cleansed  with  soap 
and  water,  and  dried.  Then,  preferably  before  a  tire, 
weather  and  circumstances  favoring,  the  quantity  of  from 
2  to  4  gm.  (  3  ss.-i.),  according  to  the  urgency  of  the  case, 
is  rubbed  in  until  the  ointment  has  apparently  disap- 
peared. The  part  is  then  bound  up  in  flaunel,  and  is  not 
waslicd  until  the  following  morning.  This  manceuvre  is 
repeated  nightly,  or,  possibly,  even  twice  a  d;iy,  until 
either  the  desired  therapeutic  effect  is  obtained,  or  until 
beginning  of  soreness  of  the  gums  enforces  discontinu- 
ance. One  or  the  other  result  is  commonly  attained  in- 
side of  a  week.  U  the  patient  require  to  have  the  inunc- 
tion done  by  somebody  else,  the  hand  of  the  rubber 
must  be  protected  by  a  glove  of  caoidchouc  or  other  de- 
vice to  guard  against  selt-mercurialization.  In  the  case 
of  infantsa  piece  of  the  ointment  of  the  size  of  a  pea  may 
.simply  be  smeared  upon  the  skin  of  the  axilla,  or  of  the 
pojditeal  space.  The  ceaseless  natural  motions  of  the 
child  then  suffice  for  the  rubbing. 

Emplastnnn  Hydrarrjyri,  Jlercurial  Plaster.  Jletallic 
mercury  is  triturated  to  extinguishment  with  a  small 
quantity  of  the  pharmacopa>ial  oleate  of  mercury  and 


the  product  then  mi.xed  thoroughly  with  melted  lead 
plaster.  The  resulting  plaster  contains  thirty  per  cent. 
of  mercury,  and  possesses  to  a  slight  degree  the  local 
specific  virtue  of  mercurials,  iu  addition  to  the  usual  prop- 
erties of  plasters. 

Mi'lallic  nun-ciuy  is  also  an  ingredient  of  the  ]daster 
entitled  h'lii/^/iixtniiii  Ji/iiin/ia'aci  cum,  Ilydrargyni.  Am- 
moniac Plaster  with  Mercury;  for  whose  composition  see 
Ammoniac. 

Meiviimiis  Compoinuh. — The  series  of  mercurous  salts 
which  come  next  f(u-  discussion  are  all  insoluble  in  water 
and,  accordingly,  are  locally  bland.  Internally,  in  single 
fidldose,  they  are  ])urgative;  in  small  repeated  do.se  tliey 
mercurialize  rapidly,  with  especial  tendency  to  produce 
the  specific  features  of  salivation,  in  the  restricted  sense 
of  the  word. 

Mei-curoiis  Chloride,  HgaCU.  Mercurous  Chloride  is 
official  in  the  Uniteti  States  Pharmacopceia  under  the  title 
Hydfrargyri  Chloridmn  Mite,  ]\Iild  Mercurous  Chloride.  It 
is  also  known,  in  the  terms  of  a  former  cliemical  uomen- 
clatiu-e,  as  suhcMoride  or  protoc/donde  of  mercury,  and, 
more  conuuonly  yet,  iu  the  vernacular,  as  citlmnel.  Calo- 
mel is  bought  by  the  dispensing  pharmacist  from  the 
large-scale  manufacturer,  its  preparation — to  be  done 
well — requiring  special  ajiparatus.  The  principle  of  the 
process  ordinarily  followed  is  to  subject  to  sulilimation 
a  mixture  of  mercury,  mercuric  sulphate,  and  sodituu 
chloride.  By  a  preliminary  tritiu-ation  of  the  mercury 
and  mercuric  sulphate  mercurous  sulphate  forms,  and. 
upon  heating,  this  mercurous  sidphate  exchanges  acicl 
radicals  with  the  sodium  chloride,  with  tlie  forming  of 
mercurous  chloride  and  sodium  sulphate.  The  calomel 
sublimes,  and,  according  to  dilfereut  methods  of  jircpar- 
ing,  conden.ses  either  in  a  crystalline  cake  or  as  an  impal- 
pable tine  powder.  If  obtained  in  cake,  this  reqtures 
pulverization  in  ordertos\dimit  the  calomel  to  a  thorough 
washing  with  water,  for  i\u:  removal  of  traces  of  mercu- 
ric chloride  that  form  along  with  the  calomel.  If  con- 
den.sed  as  powder,  it  is  through  the  agency  of  steam 
(Jewell's  or  Howard's  process),  which,  as  it  determines 
condensation,  also  very  thoroughly  accomplishes  the  nec- 
essary w^ashiug.  Calomel  made  by  the  latter  ju-ocess  is 
the  most  esteemed,  and  can  be  distinguished  by  its  snowy 
whiteness,  as  compared  with  the  yellowish  tint  of  calo- 
mel obtained  Ijy  the  other  method. 

Calomel  is  a  white,  impalpable  powder,  permanent  in 
the  air,  odorless  and  tasteless,  and  in.soluble  in  water, 
alcohol,  or  ether.  When  strongly  heated,  it  is  wholly 
volatilized,  without  melting.  The  most  dangerous  iui- 
purity  to  which  calomel  is  liable  is  corrosive  sublimate 
(mercuric  chloride),  for  which  the  test  is  to  wash  the  calo- 
mel with  warm  distilled  water,  and  then  add  to  the  wash- 
ings some  water  of  anunoiua.  If  any  corrosive  subli- 
mate lia\'e  been  dissolved  by  the  washing,  a  white 
precipitate  (ammonio-chloride)  will  now  fall.  Also, 
there  may  be  contaiuination  with  this  same  ammonio- 
chloride.  To  detect  this,  shake  the  calomel  witli  acetic 
acid,  filter,  and  treat  the  filtrate  with  hydrogen  sulphide, 
and  with  solution  of  silver  nitrate.  Coloration  by  the 
one  and  the  forming  of  a  white  precipitate  with  the 
other  indicate  the  presence  of  the  ammonio-chloride. 
Other  likely  impurities  are  not  dangerous. 

The  reactions  of  calomel  that  have  a  bearing,  real  or 
supposititious,  upon  its  medicinal  emplo3'ment.  are  first, 
that  free  bases  decompose  the  compound  with  the  forma- 
tion of  mercurous  oxide,  and  secondly,  that  anunonium 
chloride,  and  to  lesser  degree  potassium  and  sodium  chlo- 
ride, in  sufficient  concentration  and  at  a  proper  elevation 
of  temperature,  tend  gradually  to  convert  the  mercur- 
ous into  the  mercuric  chloride — to  change,  that  is,  calo- 
mel into  corrosive  subliuiale.  Great  stress  has  been  laid 
upon  the  latter  reaction.  It  has  been  made  to  do  duty  iu 
accounting  for  all  the  medicinal  activity  of  calomel,  the 
same  being  ascribed  to  the  corrosive  sublimate  into  which 
the  calomel  is  assumed  to  be  changed  by  the  alkaline 
chlorides  pre.sent  in  the  contents  of  stomach  or  bowels; 
and  for  fear  of  inidue  rapidity  and  completeness  of  such 
conversion,  the  taking  of  common  salt  during  a  course 
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of  calomel  medication  liasofteu  been  proscribed.  On  tlie 
oilier  hand,  it  is  asserted  that  the  degree  of  concentration 
of  the  alkaline  chlorides  commonly  occurring  in  tlie  ali- 
mentar}'  canal,  and  the  temperature  therein,  are  inade- 
quate to  any  but  a  trivial  production  of  the  reaction  in 
question.  Pending  the  dednite  settlement  of  the  ques- 
tion, it  is  just  as  well  to  avoid  the  joint  taking,  in  any 
marked  quantity,  of  calomel  and  ammonium  chloride,  or 
even  of  calomel  and  cither  jiotassium  or  sodium  chloride. 
Other  substances  alleged  to  have  the  power  of  converting 
calomel  into  corrosive  sublimate,  are  hydrocyanic  acid, 
citric  acid,  and  sugars.  Of  these  substances  the  first 
never  needs  to  be  prescribed  with  calomel,  and  the 
averred  potency  of  the  other  two  is  far  from  established. 

Locally  the  action  of  calomel  is  absolutely  bland,  so 
long  as  the  salt  pi'eserves  its  integrity,  but,  after  swal- 
lowing, effects,  local  or  constitutional  according  to  cir- 
cumstances of  administration,  declare  themselves — which 
effects,  because  of  the  great  insolubility  of  calomel,  must 
be  ascribed  to  some  as  yet  undetermined  compound  into 
which  calomel  is  changed  in  its  course  along  the  alimen- 
tary canal.  The  effects  differ  jirofoundly,  according  to 
whether  the  medicine  is  taken  in  .single  full  dose,  or  in 
small  repeated  doses  continued  for  some  days.  In  the 
former  case,  with  or  without  nausea,  according  to  size  of 
dose  and  sensitiveness  of  tlie  stomach,  and  with  or  with- 
out giiping,  as  the  case  ma}'  be.  there  follows,  in  about 
eight  hours  or  so,  a  call  to  stool,  and  mucous  passages, 
brown,  yellow,  or  even  green  in  color,  result — green 
.stools  being  particularly  common  in  the  case  of  children. 
Such  purging,  if  free,  commonly  constitutes  the  whole 
outcome  of  the  dose ;  but  if  not  free,  constitutional  s.vmp- 
toms.  showing  absorption  of  tlie  mineral,  ma_y  follow. 
The  marked  coloring  of  calomel  stools  has  for  years  been 
held  to  be  due  to  an  unusual  proportion  of  bile  tlierein 
contained,  and  though  this  has  been  denied,  yet  some 
chemical  analj'ses,  as  well  as  many  clinical  considerations, 
make  it  strongly  probable  that  the  venerable  assumption 
is  correct.  In  explanation  of  the  considerable  charge  of 
bile  in  calomel  evacuations,  manj'  theories  have  been 
jiropounded.  The  oldest  is  that  excess  of  bile  excreted 
must  mean  excess  secreted,  and  therefore  it  must  be  taken 
for  granted  that  calomel  in  purgative  dose  in  some  way 
stimulates  the  liver  to  increased  secretion  of  bile.  But 
against  this  tlieor_y  is  arrayed  an  observation  that  on  dos- 
ing with  calomel  animals  upon  whom  a  biliary  tistula 
had  been  established,  there  was  no  increase  in  the  amount 
of  bile  discharged  through  the  fistula.  In  rebuttal,  how- 
ever, it  is  pointed  out  that  the  very  fact  of  the  establish- 
ment of  a  biliary  fistula  so  changes  the  ordinaiy  condi- 
tion of  things  in  re  liver,  bile,  and  bile's  normal  intestinal 
career,  that  the  experiments  go  for  nothing.  Apart  from 
this  controversy,  another  theorj'  of  the  biliary  stools  fol- 
lowing a  calomel  purge,  is  that  they  result  as  a  natural 
consequence  of  an  assumed  action  of  calomel  in  rushing 
down,  as  it  were,  the  contents  of  the  duodenum,  and  so 
preventing  that  reabsorption  of  a  considerable  ])ortiou 
of  the  bile  present  in  the  intestinal  contents  which  is 
claimed  to  be  a  normal  occurrence.  The  latter  theory 
certainly  accounts  more  readil}'  than  the  former  for  the 
well-known  corrective  effects  of  calomel  purging  in  so- 
called  biliousness;  but  both  theories  are  theories  yet,  and 
neither  is  essential  to  the  intelligent  clinical  use  of  calo- 
mel in  the  condition  in  question.  Another  theorj-  of  cal- 
omel stools  accepts  the  tistula  experimentation  as  prov- 
ing that  there  is  no  increased  flow  of  bile,  and  accounts 
for  the  bile  coloration  by  assuming  that  the  mei-curial 
])reveuts  the  normal  development  of  the  microbes  that 
ordinarii}'  determine  decomposition  of  the  bile  pigment  in 
the  intestine. 

In  small  repeated  dose  calomel  mercurializes  speedily, 
but  in  so  doing  is  especiallj'  prone  to  salivate,  and  also, 
even  in  small  dosage,  to  relax  the  bowels. 

Calomel  may  quell  vomiting,  and  has  the  advantage 
for  such  purpose  that,  once  swallowed  in  the  condition 
of  powder,  it  is  difficult  to  dislodge,  and  so  may  continue 
its  action  despite  an  occurrence  of  vomiting  shortly  after 
the  taking.     Calomel  may,  and  commonly  does,  dissipate 


readily  the  symptoms  of  that  digestive  disorder  called, 
rather  vaguely,  "biliousness,"  particularly  when  consti- 
pation is  associated  with  clay -colored  stools.  It  may 
also  prove  an  efficient  anthelmintic.  Locally,  calomel  is 
among  the  standard  remedies  for  the  relief  of  itching. 

The  therapeutics  of  calomel  consist  in  the  above- 
described  applications.  As  a  purge,  the  dose  for  an  adult 
is  from  0.30  to  1  gm.  (from  about  gr,  v.-xv.),  given  at 
night,  and  followed  in  the  morning,  if  purging  do  not 
sooner  occur,  by  some  brisk  cathartic,  such  as  a  dose  of 
salts.  Very  often,  instead  of  being  given  alone,  calojnel 
is  associated  with  some  other  purgative  such  as  jalap, 
in  which  case  its  dose  must  be  reduced  proportionally. 
As  a  corrective  in  bowel  disorders  not  requiring  purg- 
ing, calomel  may  be  given  in  centigram  doses  (one-sixth 
of  a  grain),  or  less,  hourly  throughout  a  .single  day;  yet 
it  may  be  noted  that  .sometimes  this  method  of  dosage 
results  in  free  purging — as  free  as  if  a  full  cathartic  dose 
had  been  taken.  For  autheliuiutic  purposes,  full  purga- 
tive doses  are  to  be  given.  To  mercurialize,  from  0.10  to 
0.20  gin.  (aljout  gr.  iij.)  should  be  prescribed  to  be  con- 
sumed daily,  divided  into  at  least  four  doses,  and  the 
laxative  tendency  neutralized  by  a  trifle  of  opium  with 
each  dose.  Careful  watch  should  be  kept  for  possible 
salivation,  and  the  medication  discontinued,  or  the  do.se 
reduced,  at  the  first  signs  of  soreness  of  the  gum.s.  Calo- 
mel may  be  administered  in  powder  or  pill.  Externally, 
for  the  relief  of  itching,  calomel  is  best  prescribed  in  ex- 
temporaneous ointment,  of  ten-per-ceut.  strength. 

A  special  application  of  calomel  is  to  mercurialize 
by  the  process  oi  fumigation,  so  called.  This  process  is 
based  on  tlie  fact  that  calomel  sublimes  without  change, 
and  that  when  so  sublimed  and  allowed  to  condense  on 
the  naked  moist  skin,  in  some  way  it  rapidly  gains  access 
to  the  general  circulation,  and  so  mercurializes  with  great 
promptness  and  certainty.  .Vt  the  same  time,  because  of 
the  avenue  of  introduction,  tlie  digestive  organs  are  not 
deranged.  Under  circumstances,  therefore,  where  there 
is  a  call  for  both  a  prompt  and  powerful  nu-rcurial 
impression,  as  in  some  sudden  and  severe  syphilitic  in- 
flammation, the  method  by  fumigation  is  a  thoroughly  re- 
liable one.  The  objections  to  the  method  are  its  Irouble- 
someness,  and  the  exposure  of  the  patient  to  detection 
of  his  malady — objections  which,  while  often  annoying, 
should  not  condemn  the  use  of  the  method  if  the  neces- 
sity be  serious.  The  process  is  as  follows :  By  any  con- 
venient arrangement — as  by  laying  upon  a  bit  of  sheet 
metal  properly  supported — the  quantity  of  from  3  to  4 
gm.  (from  gr.  xxx.-3  i.)of  calomel  is  exposed  to  the 
heat  of  an  alcohol  lamp,  while  at  the  same  time  a  small 
vessel  of  water,  such  as  the  tin  cup  of  a  nursery  lamp, 
is  set  to  boil  alongside.  These  contrivances  are  arranged 
uuder  a  chair,  and  upon  this  chair  the  patient  is  seated, 
naked,  and  covered,  all  but  the  head,  by  a  blanket  reach- 
ing to  the  ground.  The  blanket  is  to  be  clasped  tightly 
about  the  neck  to  prevent  the  mercuiial  fumes  from  ris- 
ing about  the  face,  in  which  case  they  might  be  inhaled. 
By  this  arrangement  a  small  confined  chamber  is  made, 
within  which  all  the  patient's  body,  excepting  the  head, 
is  exposed  to  the  combined  action  of  steam  and  sublim- 
ing calomel.  Free  perspiration  is  soon  induced,  and  in 
the  moist,  relaxed  condition  of  the  skin  thus  brought 
about,  the  calomel,  condensing  upon  the  surface,  finds 
easy  access  to  the  circulation.  The  sitting  lasts  from  ten 
to  twenty  minutes,  or  until  all  the  calomel  has  dLsiip- 
peared  from  the  metal  plate,  and  then  the  patient,  don- 
ning his  night-dress  without  washing,  gets  into  a  warm, 
bed  for  the  night.  In  the  morning  a  bath  may  be  taken. 
Such  fumigations  may  be  made  every  other  day,  or.  in 
urgent  ca.ses,  daily,  until  the  gums  begin  to  show  signs 
of  soreness. 

Calomel  is  an  ingredient  of  the  pharmacopa-ial  com- 
pound cnthartic  pills  (see  Colocynth),  and  compound  pills 
of  antimony  (see  Antimony). 

Mercvrous  Iodide,  Hgsla.  Merciirous  iodide,  the  s'lb- 
iodide  or  protoiodide  of  the  old  chemistry,  is  official  in  tlie 
United  States  Pharmacopoeia  under  the  title  Hydrargyri 
lodidum  Flavum,  Yellow  Iodide  of  Mercury.     The  salt 
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is  formed  b}'  double  deconipositiou,  by  adding  a  solution, 
in  water,  of  potassium  iodide  to  one  of  niereurous  nitrate. 
Prepared  in  this  way,  niereurous  iodide  appears  as  a 
bright  yellow  powder.  It  is  without  odor  or  taste;  is 
nearly  insoluble  in  water  and  wholly  so  in  alcohol  or 
ether.  It  was  formerly  prepared  by  direct  union  of  its 
elements,  and  then  was  of  a  greenish-yellow  color  imd 
was  known  as  the  "green"  iodide.  Mercurous  iodide  is 
slowly  decomposed,  by  light,  into  metallic  mercury  and 
mercuric  iodide,  and  accordingly  should  be  kept  in  dark 
amber-colored  vials,  and  away  from  light. 

The  action  of  mercurous  iodide  is  closelj'  similar  to  that 
of  calomel,  and  in  the  doses  of  it  possible  in  medicine,  the 
iodine  it  contains  is  in  too  small  proportion  to  exert  any 
appreciable  degree  of  its  peculiar  influence.  Mercurous 
iodide,  therefore,  like  most  of  the  iodides  of  the  heavy 
metals,  is  practically  but  a  representative  of  the  medi- 
cinal virtues  of  the  metal.  Mercurous  iodide  is  used  ex- 
clusively as  a  means  of  merciu'ializing  by  the  mouth,  and 
is  a  favorite  preparation  with  many  practitioners  in  the 
mercurial  treatment  of  syphilis.  The  quantit}'  of  from 
0.06  to  O.iO  gm.  is  to  be  given  daily,  in  divided  do.ses, 
with  due  watch  kept  on  the  gums.  The  medicine  is 
most  conveniently  given  in  pill,  and  the  important  in- 
compatibility must  be  remembered  that  potassium  iodide 
decomposes  this  salt,  producing  metallic  mercury,  and 
the  far  more  potent  mercvric  iodide. 

Mercuric  Compounds. — Mercuric  Oxide.  HgO.  Mercu- 
ric oxide  is  obtainable  in  two  ways,  namely,  by  decom- 
posing a  nitrate  of  mercui-y  by  strong  heat,  or  by  precip- 
itating a  solution  of  mercuric  chloride  by  solution  of 
soda.  The  respective  products  of  these  two  processes, 
though  identical  chemically,  differ  in  their  physical  feat- 
ures, and  both  are  official  in  the  United  States  Pharma- 
copada  under  distinctive  names,  as  follows; 

llydrurgyri  0.ridum  Bubrum,  Red  Jlercuric  Oxide,  "Red 
Precipitate."  This  is  the  oxide  made  by  the  former  of 
the  iirocesses  described  above.  The  preparation  is  nearlj- 
pure  oxide,  but  with  a  trace  of  undeco:nposed  nitrate 
still  present.  It  appears  as  a  heavy  crystalline  powder 
of  a  brilliant,  orange-red  color,  which  becomes  more  yel- 
lowish the  liner  the  powder  is  divided.  It  is  permanent 
in  the  air,  odorless  and  tasteless,  insoluble  in  water  or 
alcohol,  but  wholly  soluble  in  nitric  or  hydrochloric  acid. 
By  heating,  it  is  decomposed  into  oxygen  and  metallic 
mercury,  and  finallj'  volatilizes  without  residue. 

nydretrgyri  0.ridum  Flarum,  Yellow  ^Mercuric  Oxide. 
The  oxide  obtained  by  precipitation  as  described  above. 
This  form  of  mercuric  oxide  is  a  fine,  amorphous  pow'der, 
of  a  light  orange-yellow  color,  darkening  on  exposure  to 
light.  Its  solubilities  are  the  same  as  in  the  case  of  the 
red  oxide.  On  heating,  it  first  turns  red  and  then  be- 
haves the  same  as  the  red  oxide. 

Both  varieties  of  mercuric  oxide  should  be  kept  in 
well-stoppered  bottles,  away  fi-om  exposure  to  light. 

Mercuric  oxide,  despite  its  insolubility,  is.  like  all  the 
mercuric  compounds,  decidedU'  irritant,  enough  so  to 
produce  dangerous  irritant  poisoning  if  swallowed  in 
overdose.  Yet,  compared  with  the  other  mercuric  com- 
pounds used  in  medicine,  it  is  less  har.sh  than  the  major- 
ity. Of  the  two  forms  of  this  oxide,  the  red  is  the  more 
irritating  because  of  the  mechanical  action  of  the  sharp- 
edged  crystalline  grains  of  which  it  is  composed. 

Mercuric  oxide  is  used  exclusively  as  a  local  medicine, 
to  obtain  the  specific  mercurial  irritant  influence  in  affec- 
tions of  the  skin  or  of  exposed  mucous  membranes.  It  is 
most  commonlj' employed  in  one  or  other  of  the  two  offi- 
( i;d  ointments :  Vnguentum  Tlydrarfjyri  Oxidi  Buhri,  Oint- 
ment of  Red  Mercuric  Oxide,  and  Vnguentum  Ilydrargyri 
Oxidi  Fiai-i,  Ointment  of  Yellow  Mercuric  Oxide.  Both 
ointments  are  of  similar  composition — ten  per  cent,  of 
the  mercurial  thoroughly  incorporated  with  the  pharma- 
copoeial  preparation  called  simply  "ointment."  In  the 
case  of  the  ointment  of  the  red  oxide,  the  mercurial  is 
first  made  into  a  smooth  mixture  with  a  little  castor  oil. 
The  yellow  oxide  is  also  much  used  in  the  form  of  lotion, 
consisting  of  the  compound  suspended  in  water.  This 
unofficial  lotion  is  commonlj'  called  yellow  icaslt,  and  is 
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obtained  by  mixing  together  2  gm.  (gr.  xxx.)  of  mercu- 
ric chloride  and  500  gm.  (one  pint)  of  lime  water.  As  in 
the  case  of  the  so-called  black  iciisJi  made  from  calomel, 
the  mercurial  chloride  is  decomposed  by  the  lime  and  the 
oxide  precipitated.  Yellow  wash  is  more  irritant  than 
black  wash. 

Mercuric  Chloride,  HgCU.  Mercuric  chloriile.  for- 
merlj'  known  as  hichloride  or  percMoride  of  mercury,  is 
otBcial  in  the  United  States  Pharmacopceia  under  the  title 
Hydraryyri  CIdoridum  Corrosicum,  Corrosive  ^Mercuric 
Chloride,  and  is  universally  known  by  the  familiar  name 
corrosicc  sublimate,  or  simply  sublimate.  The  salt  is 
made  on  the  large  scale  by  subliming  a  mixture  of  mer- 
curic sulphate  and  sodium  cldoride,  and  is  bought  by  the 
pharmacist  from  the  manufacturer.  Mercuric  chloriile  is 
a  colorless  salt,  permanent  in  the  air,  and  occurring  in 
rhombic  cr3-st;ils  or  crystalline  masses.  It  is  odorless, 
but  has  an  acrid  and  persistent  metallic  taste.  It  dis- 
solves in  16  parts  of  water  at  ordinary  temperatures  and 
in  3  parts  of  boiling  water;  in  3  parts  of  cold  alcoluil  and 
in  1.2  parts  of  boiling  alcohol ;  in  4  parts  of  ether  and  in 
about  14  parts  of  glycerin.  On  heating,  it  fuses,  first, 
to  a  colorless  liqtnd  and  finally  volatilizes  in  dense, 
white  fumes  and  leaves  no  residue.  The  most  important 
contamination  of  corrosive  sublimate  is  by  arsenic,  a  test 
for  which  is  the  following,  quoted  from  the  United  States 
Pharmacopana  of  1880 ;  "  If  1  gm.  of  the  salt  be  dissolved 
in  boiling  water,  then  mixed  with  5  c.c.  of  strong  solu- 
tion of  soda  (sp.  gr.  about  1.260)  in  a  long  test  tube,  and 
about  0.5  gm.  of  fine  aluminum  wire,  cut  into  .small 
pieces,  be  added  (a  loose  plug  of  cotton  being  pushed  a 
short  distance  down  the  tube),  the  generated  gas  should 
not  impart  any  tint  to  paper  wet  with  test  solution  of 
nitrate  of  silver,*  and  kept  over  the  mouth  of  the  test 
tube  for  half  an  hour  (absence  of  arsenic)."  Calomel 
may  be  another  adulteration,  easily  detected  bj'  its 
non-solubility  in  water  or  alcohol ;  and  all  other  likely 
contaminating  substances  will  reveal  themselves  by 
non-volatility  on  subjecting  the  suspected  sample  of 
mercuric  chloride  to  sublimation.  Corrosive  sublimate 
should  be  kept  in  well-stoppered  bottles. 

The  reactions  of  corrosive  sublimate  that  are  impor- 
tant to  the  preseriber  are  as  follows;  The  salt  forms 
double  salts  with  ammonium  and  with  soditmi  chlorides, 
which  double  salts  are  of  the  same  ph}-siological  potency 
as  the  simple  sublimate,  but,  differing  from  the  simple 
salt,  dissolve  very  freely  indeed  in  water.  Practically, 
therefore,  any  desired  concentration  of  aqueous  solution 
of  corrosive  sublimate  can  be  effected  by  simply  adding 
sal  ammoniac  or  common  salt  to  such  aciueous  mixture. 
Next,  corrosive  sublimate  in  aqueous  solution  decumposes 
by  the  following  agencies;  Simple  keeping  under  expo- 
sure to  light,  whereupon  calomel  and  hydrochloric  acid 
separate  out;  or  the  addition  to  the  solution  of  any  of 
the  following  substances,  viz.,  alkalies  or  their  carbo- 
nates, the  alkaline  earths,  soap,  tartar  emetic,  silver  ni- 
trate, lead  acetates,  potassic  or  sodic  sulphides,  sulphy- 
drates,  soluble  iodides,  and  many  animal  and  vegetable 
substances.  Mercuric  chloride,  thus,  has  a  wide  range  of 
incompatibilit}-. 

In  its  action,  mercuric  chloride  is  intensely  inimical  to 
life  of  all  varieties  and  grades,  and  so  operates  as  a  jiow- 
erful  antiseptic.  Tissues  immersed  in  a  sublimate  solu- 
tion become  tough  and  shrunken,  whitish  in  color,  and 
proof  against  putrefaction.  On  the  living  human  S3-s- 
tem  the  salt  combines  the  proiierties  of  an  active  mercu- 
rial with  those  of  an  intense  irritant.  In  concentrated 
application  it  is  even  caustic,  but  it  is  not  astringent. 
Taken  internally  in  small,  repeated  dosage,  corrosive 
sublimate  mercurializes,  and  with  a  minimum  of  saliva- 
tion. But  it  is  verj-  prone  to  disorder  the  stomach,  pro- 
ducing epigastric  uneasiness  and  soreness,  with  loss  of 
appetite  and  even  nausea.  In  comparatively  small  over- 
dose, the  salt  is  a  dangerous  poison,  and  is  one  of  the 
things  most  commonly  used  for  poi-soning  purposes. 
(For  Toxicology,  see  next  article.) 

*  Five-per-<:ent.  solution  in  distilled  water. 
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Medicinally,  corrosive  sublimate  is  used  both  exter- 
luUl}'  and  iaterually.  Externally,  it  is  applied  most 
commonly  in  solution,  for  the  destruction  of  parasites, 
or  for  the  specific  influence  of  mercury,  when  a  sharp 
impression  is  wanted  upon  skin  eruptions,  or,  again,  as 
.•m  antiseptic  in  the  treatment  of  wounds.  Sublimate 
lotions  may  be  aqueous  or  alcoholic,  but  should  not  ex- 
ceed the  strength  of  one-half  of  one  per  cent,  of  the  mer- 
curial in  solution,  lest  imdue  irritation,  or  even,  in  exten- 
sive application,  absorption  and  poisoning  result.  As 
an  antiseptic,  mercuric  chloride  is  vmrivalled  in  power, 
expei'iniental  research'  showing  that  1  part  in  20,000  is 
tlie  germicidal  peer  of  1  part  in  833  of  the  next  most 
potent  agent.  This  potency  makes  the  salt  available  for 
efficient  antisepsis  in  the  treatment  of  wounds,  in  .solu- 
tions of  non-irritant  and  non-poisonous  strength.  A 
solution  of  one-tenth  per  cent,  is  used  for  the  wetting  of 
sponges,  compresses,  and  absorbent  dressings,  a  strength 
of  one-quarter  per  cent,  for  the  gauze,  and  a  strength  of 
one  per  cent,  for  silk  sutures  or  catgut.  Internall}',  fre- 
quently repeated  minute  doses  of  corrosive  sublimate, 
such  as  O.OUi  gra.  (about  gr.  J^)  are  often  of  happiest 
effect  in  bowel  derangements  witli  fermentation  of  the 
food.  Such  small  doses  are  commonly  given  in  simple 
a(iueous  solution.  To  mercurialize,  the  average  dose  is 
0.004  gm.  (gr.  ^>^)  three  times  a  day,  in  solution  or  in  pill 
with  crumb  of  bread — the  pill  mass  to  be  made  up  with 
particularly  thorougli  trituration.  Mercurialization  thus 
induced  is  not  very  speedy,  and,  since  the  drug  is  too 
poisonous  ever  to  be  pushed,  it  is  not  an  eligible  mercu- 
rial in  cases  calling  for  haste.  And  under  an}^  circum- 
stances, the  tendency  to  irritate  the  stomach  is  so  great 
that,  for  constitutional  mercurializing,  corrosive  subli- 
mate is  distinctly  not  drsiralile.  The  salt  has  also  been 
given  by  hypodermatic  injection  for  treatment  of  S}'phi- 
lis,  about  6.005  gm.  (gr.  ^)  being  injected  every  other 
day  in  aqueous  solution.  I3ut  the  procedure  is  objection- 
able because  severely  painful. 

Mercuric  Iodide,  Hglo.  jMercuric  iodide — "biniodide," 
"periodide" — is  official  in  the  United  States  Pharmaco- 
peia under  the  title  lli/dmrgi/ri  lodidiim  Btibri/m,  Red 
Mercuric  Iodide.  The  salt  forms  by  double  decomposition 
on  mixing,  in  solution,  mercuric  chloride  and  potassium 
iodide,  and  falls  as  a  scarlet  precipitate.  Collected  and 
dried,  it  appears  as  an  amorphous  powder,  permanent  in 
the  air;  of  a  bright  scarlet  color;  odorless,  tasteless,  and 
insoluble  in  water.  It  dissolves  in  130  parts  of  cold  alco- 
hol and  in  15  parts  of  boiling  alcohol;  also  in  solution  of 
potassium  iodide  or  of  mercuric  chloride.  On  beating  it 
turns  yellow,  then  fuses,  and  finally  volatilizes  without 
residue.  It  shoidd  be  kept  in  well-stoppered  bottles, 
away  from  light.  Mercuric  iodide  may  be  contaminated 
by  a  little  undecomposed  mercuric  chloride  or  potassium 
iodide,  whose  presence  can  be  detected  by  washing  the 
sample  with  water,  filtering,  and  testing  the  filtrate  with 
a  flve-per-cent.  aqueous  solution  of  silver  nitrate.  Any 
soluble  iodide  or  chloride  will  then  precipitate  the  silver. 
The  most  important  reaction  of  mercuric  iodide  is  that  it 
forms  double  salts  with  the  iodides  of  the  alkalies,  which 
salts  dissolve  freely  in  water,  yielding  colorless  solutions. 
This  reaction  will  take  place  in  the  ofiicial  process  for 
making  mercuric  iodide,  if  tlie  potassium  iodide  be  taken 
in  excess,  the  scarlet  precipitate  that  falls  on  adding  the 
solution  of  mercuric  chloride  instantlj'  redissolving  on 
slight  agitation,  giving,  in  colorless  solution,  the  potas- 
sium double  salt.  This  same  jiotassio-mercuric  iodide, 
under  the  name  of  iudi>/ii/dnirf/ynite  of  potassium,  lias  been 
used  in  medicine,  witli  the  claim  for  it  of  remarkable 
powers,  but  its  effects  are  substantially  tlio.se  of  the  sim- 
ple mercuric  iodide — just  as  a  solution  of  the  salt  itself  is 
substantially  but  a  solution  of  mercuric  iodide  in  excess 
of  potassium  iodide.  The  physiological  jiroperties  of 
mercuric  iodide  are  practically  identical  with  those  of 
the  chloride — locall}'  irritant  even  to  corrosiveness.  con- 
stitutionally mercurializing  in  the  manner  ju.st  detailed 
under  mercuric  chloride.  The  salt  is  not  much  used,  yet 
some  practitioners  are  partial  to  it  for  the  purposes  of  a 
constitutional  mercurial,  the  administration  being  in  doses 


and  with  observances  identical  with  those  emploj-ed  in 
the  giving  of  mercuric  chloride.  The  iodide  may  be 
given  in  pill,  or  in  solution  of  potassium  iodide.  If 
wanted  in  the  latter  way,  it  may  be  obtained  by  pre- 
scribing an  equivalent  quantity  of  mercuric  chloride  to 
be  added  to  a  solution  of  potcwxiKin  iodide.  By  reaction 
red  iodide  then  forms  and  remains  in  solution  as  double 
salt,  in  the  manner  set  forth  above. 

Jlercuric  iodide  is  an  ingredient  of  the  official  prepara- 
tion entitled  Liquor  Arsenii  et  Hydrargyri  Jodidi,  for 
whose  discussion  see  under  Arsenic. 

Mercuric  Cyanide,  Hg(CN)2.  The  salt  is  official  in  the 
United  States  Pharmacopoeia  under  the  title,  Hydrurnyri 
Cyaniduui,  Jlercuric  Cj-anide.  This  salt  is  in  the  form  of 
colorless  prismatic  crystals,  turning  dark  on  exposure  to 
light.  It  is  odorless,  but  has  a  bitter,  metallic  taste.  It 
dissolves  in  12.8  parts  of  cold  water  and  in  8  parts  of 
boiling  water;  in  15  parts  of  cold  alcohol  and  in  0  parts 
of  boiling  alcohol.  It  is  sparingly  soluble,  onl)-,  in  ether. 
It  should  be  kept  in  well-stoppered,  dark  amber-colored 
bottles.  The  important  chemical  facts  concerning  mer- 
curic cj'anide  are,  that  it  is  decomposed  in  aqueous  solu- 
tion by  hydrochloric  acid  with  evolution  of  hydrocyanic 
acid;  but  that,  on  the  other  hand,  unlike  many  other 
mercurials,  it  is  not  precipitated  by  alkalies  or  organic 
matters.  In  action,  this  salt  is  highly  irritant  and  in- 
tensely poisonous,  uniting  to  the  usual  virulence  of  mer- 
curic salts  the  poisonousness  of  the  soluble  cj'anides.  Its 
sole  medicinal  use  has  been  to  mercurialize,  asinsjpiiilis, 
by  giving  by  the  mouth,  for  which  purpose  mercuric- 
cyanide  has  been  a  favorite  with  some  practitioners,  un- 
der the  claim  that  it  mercurializes  after  the  non-salivat- 
ing tyiie  of  corrosive  sublimate,  but  with  less  tendency 
to  irritate  stomach  and  bowels  than  in  the  case  of  the 
latter  compound.  But,  with  the  majority  of  physicians, 
the  extreme  poisonousness  of  the  C3'anide  has  very  natu- 
rally been  a  bar  to  its  common  emploj'ment.  The  dose 
is  the  same  as  with  corrosive  sublimate. 

Basic  Mercuric  Sulphate,  Hg(ngO)»S04.  Tiiis  sul- 
phate, commonly  called  turpeth  mineral,  is  official  in  the 
United  States  Pharmacopccia  under  the  title  Hydrargyri 
iSubsulphas  Flarus.  Yellow  Mercuric  Subsulphate.  To 
make  this  salt,  normal  mercuric  sulphate,  formed  by  direct 
action  of  sulphuric  acid  upon  mercury,  is  subjected  to 
the  action  of  boiling  distilled  water  in  abundance.  By 
this  means  the  salt  is  decomposed  into  an  acid  sidphate 
which  dissolves  in  the  water,  and  a  basic  salt  which  falls 
as  an  insoluble,  lemon-yellow  precipitate.  The  latter  is 
then  collected,  washed,  and  dried.  The  powder  thus  ob- 
tained is  permanent  in  the  air  and  is  without  odor  or 
taste.  It  is  insoluble  in  water  or  alcohol,  but  dissolves 
in  nitric  or  liydrochloric  acid.  It  should  be  kept  in  well- 
stoppered  bottles,  away  from  light.  Probably  because 
of  its  solubility  in  h_vdrochloric  acid,  this  salt  is  promptly 
active  when  swallowed,  with  the  feature  that  its  irrita- 
tion speedily  excites  reflex  vomiting — a  vomiting  that 
pretty  thoroughlj'  evacuates  the  stomach,  with  but  tri- 
fling nausea  and  depression.  In  such  vomiting  the  mer- 
curial is  itself  discharged,  and  no  further  effects  ensue; 
but  if  for  any  reason  vomiting  does  not  come  on,  then 
irritant  mercurial  poisoning  results,  whose  severity  de- 
pends jointly  on  the  quantity  of  the  mineral  swallowed 
and  the  degree  of  acidity  of  the  ga.stric  contents.  Tur- 
peth luineral  is  almost  exclusively  used  as  an  emetic,  and 
is  particidarly  employed  in  the  emetic  treatment  of  croup, 
where  the  non-depressing  character  of  the  vomiting  is 
held  as  a  recommendation.  But  the  poisonf>usness  of  the 
salt  must  be  remembered.  Tlie  average  quantity  required 
to  vomit  a  child  is  from  0.12  to  0.20  gm.  (gr.  ij.-iij.). 
The  medicine  may  be  given  in  powder. 

Mercuric  Nitrate,  H,g(N03)2.  Mercuric  nitrate  is  used 
medicinally  only  in  the  two  following  pharmaceutical 
preparations : 

Liquor  Hydrargyri  Nitratis.  Solution  of  5Iercuric  Ni- 
trate "Acid  Nitrate  of  jMercuiy."  Mercuric  oxide  is  dis- 
solved in  excess  of  dilute  nitric  acid,  whence  results  a 
dense,  clear,  nearly  colorless,  strongly  acid  liquid,  of 
specific  gravity  3.100,  and  containing  in  .solution  "about 


Y54 


REFERENCE  HANDBOOK  OF  THE  JtEDICAL  SCIENCES. 


Mercury, 
Mercurj'. 


60  percent,  of  mercuric  nitrate  togetlier  with  about  11 
percent,  of  free  nitric  acid"  (U.  S.  P.).  Tlii.s  liquid  is 
liighly  corrosive,  and  is  used  soleI_v  as  a  searching  caus- 
tic^ It  is  applied  to  the  part  in  full  strength,  and  should 
be  iised  only  when  a  rather  spreading  action  is  allowable 
or  desirable. 

Vnguentum  Eydrurgyriliitratis.  Ointment  of  Mercuric 
Nitrate,  Citrine  Ointment.  Lard  oil,  heated,  is  dosed 
with  nitric  acid,  whereby  the  olein  of  tlie  oil  is  changed 
to  elaidin.  To  this  mixture,  when  nearly  cold,  is  added 
a  solution  of  mercuric  nitrate  obtained  by  dissolving  me- 
tallic mercury  in  nitric  acid.  The  product  is  a  yellow 
ointment,  decidedly  irritant,  and  exertiug  powerfully 
the  local  specilic  medicinal  powers  of  the  mercuric  com- 
pounds. Citrine  ointment  is  thus  available  to  destroj' 
parasites,  or  to  excite  a  healing  action  in  iudolent  ulcers 
or  eruptions.  Unless  a  strong  effect  is  needed,  the  oint- 
ment should  be  diluted  with  lard  in  equal  parts. 

Mercuric  Okate.  Formula  of  normal  oleate,  IIg(Ci8- 
H3aO.)2.  The  only  condition  iu  which  au  oleate  of  mer- 
curj' is  official  in  the  United  States  Pharmacopa?ia  is  in 
the"  iireparatiou  entitled  Oleatum  Hydrarriyri.  Oleate  of 
Mercury.  The  quantity  of  ten  per  cent,  of  dried  yellow 
mercuric  oxide  is  dissolved  in  oleic  acid.  If  made  with 
oleic  acid  of  standard  quality  the  iiroduct  is  a  transpa- 
ent,  yellowish,  oily  liquid;  but  if  au  ira])me  commercial 
acid  be  the  basis,  it  is  a  soft  semisolid.  The  preparation 
is  liable  to  undergo  slow  change  with  deposition  of  me- 
tallic mercury,  but  the  better  the  quality  of  the  oleic  acid 
used  iu  the  making,  the  slower  the  decom])osition.  The 
"  oleate  "  represents  ten  per  cent,  of  a  mercuric  oleate  in 
solution  in  excess  of  oleic  acid.  Its  properties  are  tho.se 
of  a  moderately  irritant  mercuric  salt,  made  highly  diffu- 
sible by  the  pecidiar  attributes  of  oleic  acid.  Rubbed 
into  the  skin,  the  mercurial  is  absorbed  as  in  the  similar 
application  of  mercurial  ointment,  but  more  rapidly  and 
thoroughly.  Constitutional  mercurialization  is  thus  eas- 
ily procurable.  Lightly  brushed  upon  a  part,  the  prep- 
aration iiroduces  the  local  mercurial  effects,  and,  because 
of  its  diffusibility,  acts  more  thoroughly  than  do  ordi- 
nary ointments  or  aqueous  lotions.  For  destroying  the 
vitality  <if  the  ova  of  lice,  or  of  vegetable  parasitic  organ- 
isms, the  jireparation  is  unsurpas.sed.  To  produce  con- 
stitutional mercurialization,  the  oleate  is  used  in  the  same 
way  as  mercurial  ointment.  For  such  application  the 
oleate  is  superior  to  tlie  latter  preparation  in  speed,  effec- 
tiveness, and  cleanliness;  but  being  more  irritant,  it  is 
liable  to  make  the  skin  sore  or  even  to  raise  an  eruption. 
To  neutralize  this  tendeuc_y  so  far  as  possilile.  a  good 
plan  is  to  order  (me  per  cent,  of  morpliine — the  pure  alka- 
loid— to  be  dissolved  by  gentle  heat  in  tlie  oleate.  For 
local  effects  the  oleate  of  mercury  is  lightly  applied  to 
the  part  by  a  camel's-hair  brusli,  and.  if  the  skin  be  ten- 
der, morphine  may  be  added,  as  just  described. 

i[ercnr-ammoniiim  Chloride,  NH.HgCI.  This.salf,  com- 
monly known  as  white  precipitiiie.  is  official  in  the  United 
Stiites  Pharmacopa?ia  under  the  title  Iljidrargijniin  Ain- 
monidtniii.  Ammoniated  Mercury.  Tiie  preparation  is 
obtained  by  ]u-ecipitatiug  an  aqueous  solution  of  mercu- 
ric chloride  by  ammonia  water  in  slight  excess.  Collect- 
ed and  dried,  the  precipitate  appears  as  a  white  powder  or 
pulverent  lumps,  odorless  and  nearly  tasteless.  It  is 
permanent  in  the  air,  and  insoluble  in  either  water  or 
alcohol.  It  should  be  kept  in  well-stoppered  bottles, 
away  from  light.  Ammoniated  mercury  is  irritant  aiul 
poisonous.  It  is  used  externally  only  for  the  usual  pur- 
poses of  the  irritant  mercurials,  and  almost  invariablj'  iu 
the  form  of  the  official  ointment  of  ennnmniated  mercury, 
consisting  of  ten  per  cent,  of  the  salt  incorporated  with 
benzoinated  lard. 

Besides  the  foregoing  official  preparations,  numerous 
others  have  been  proposed,  of  which  the  more  important 
are  the  following : 

Mercnrous  Tunnate.  This  salt  forms  by  the  action  of 
tannic  acid  upon  mercnrous  nitrate.  It  is  of  a  greenish 
coloi-,  and  resembles  calomel  in  being  insoluble  in  water 
oralcohol,  and,  accordingly,  odorless,  tasteless,  and  bland 
in  local  action.     Its  peculiarity  is  that  it  is  easily  decom- 


posed by  alkalies,  however  weak,  and  in  such  decompo- 
sition yields  metallic  mercury  in  exquisitely  fine  subdi- 
vision. According!}-,  when  swallowed,  it  is  decomposed 
by  the  alkaline  contents  of  the  duodenum,  and  offers  mer- 
cury in  a  condition  read}'  for  absorption  but  yet  not  irri- 
tating. The  tauuate.  therefore,  is  a  possible  bland  mer- 
curial for  constitutional  use,  and  may  be  prescribed  as  an 
antisyphilitic  in  doses  of  0.00  gm.  (gr.  i.),  in  pill.  The 
salt  is  incompatible  with  even  the  weakest  of  alkalies. 
Also,  potassium  iodide  should  not  be  given  iu  conjunc- 
tion. 

Mercurous Bromide  is  a  white,  insoluble  compound,  for 
practical  purposes  a  duplicate  of  calomel. 

Mercuric  Bromide  is  similarly  a  duplicate  of  corrosive 
sublimate.  The  bromides  may  be  used  in  the  same  way 
as  the  corresponding  chlorides,  but  present  no  advan- 
tages. 

Mercuric  Salicylate  is  au  amorphous,  white  powder, 
insoluble  in  water  or  alcohol,  and  accordingly  %vithout 
odor  or  taste.  It  dissolves  in  solution  of  any  of  the  alka- 
line chlorides,  bromides,  or  iodides,  such  as,  for  instance, 
common  salt.  The  salt  has  been  proposed  for  internal 
giving  as  a  constitutional  mercurial,  on  the  ground  of 
being  effective  while  but  little  disturbing  to  the  digestive 
organs.  It  may  be  given  in  doses  of  O.Ol  gm.  (gr.  \),  in 
pill.  Also  it  has  been  used  as  an  antisyphilitic,  by  injec- 
tion, hypodermatic  or  intramuscular,  the  powder  being 
susjiended  in  mucilage  or  paraffin  oil.  The  mixture 
must  be  well  sliaken  before  use,  and  0.01  gm.  (gr.  J)  may 
be  given  at  each  injection. 

Other  preparations,  proposed  especially  for  hypoder- 
matic use  in  syphilis,  are  as  follows: 

Mercuric  Formamidute.  A  salt  soluble  in  water,  neu- 
tral in  reaction,  non-coagulating  to  albumin,  and  giving 
but  little  pain  on  injection.  Dose  for  injection,  from  tea 
to  twenty  drops  of  a  one-per-cent.  aqueous  solution. 

Mercuric  Benzoate.  A  white,  crystalline  salt,  without 
odor  or  taste.  Sparingly  soluble  in  cold  water,  but  solu- 
ble in  hot  water,  in  alcohol,  and  in  an  aqueous  solution 
of  common  salt.  Three  parts  of  the  benzoate  and  one 
part  of  common  salt  may  be  dis.solved  together  in  four 
iuindred  parts  of  water,  and  of  this  solution  one  (hypo- 
dermatic) syringeful  may  be  injected  daily. 

Mercury  Amidopropionate  or  Alanate.  A  white,  crys- 
talline powder,  soluble  in  water.  From  0.005  to  0.01 
gm.  (gr.  tV~6)  ui^y  be  given  at  each  injection,  in  aque- 
ous solution. 

Mercury  Sozoiodol.  A  fine,  yellow  powder,  sparingly 
soluble,  only,  in  water  (1  part  in  500)  but  soluble  iu  solu- 
tion of  common  salt.  Dose  for  hypodermatic  injection, ' 
0.06  gm,  (gr.  i. ).  In  strong  solution,  the  compound  is 
irritating.  ^  It  is  also  employable  locally,  as  a  dusting 
powder,  or  in  ointment  of  one  or  two  per  cent,  strength. 

Mercury  Imtdo-succinate,  or  Anparaginate.  A  white, 
crystalline  powder,  soluble  in  25  parts  of  water  and  in 
3U0  parts  of  alcohol.     Dose,  by  injection,  0.01  gm.  (gr.  |). 

Mercury  Succiyiimide.  A  white,  silky  powder,  soluble 
in  watei',  but  almost  insoluble  in  alcohol.  Dose  by  in- 
jection, 0.01  gm.  (gr.  i;). 

For  local  use,  the  following  have  been  proposed : 

Mercury  Pymborate.  Au  amorphous,  insoluble  brown 
powder.  Used  iu  ointment  (two-per-cent.  strength)  as  a 
dressing  for  syphilitic  or  other  sores. 

Mercury  Stearate.  A  white,  unctuous  powder,  for  use 
as  a  dressing  in  place  of  ointment  preparations, 

Mercury-^inc  Cyanide.  A  white  powder,  insoluble  in 
water.  Recommended  by  Sir  Joseph  Lister  for  use  iu 
antiseptic  dressings.  Its  insolubility  saves  it  from  irri- 
tating and  poisoning. 

Compounds  of  mercury  formerly  official  in  the  United 
States  Pharmacopa-ia,  and  still  occasionally  used,  are  as 
follows ; 

Mercurous  Oxide,  HgsO.  This  is  the  compound  com- 
monly called  black  o.ride  of  mercury.  It  is  a  dingy,  dark 
oh  ve  powder,  insoluble  iu  water  or  alcohol.  Its  only  use 
is  in  the  so-called  hlact^  wash,  a  mild  mercurial  lotion  for 
syphilitic  sores.  This  wash  is  practically  mercurous 
oxide  diffused  through  water.     To  obtain  it,  calomel  is 
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mixed  with  lime  water,  generally  in  the  proportion  of  4 
s;ra.  (3  i.)  of  the  former  to  500  "gm.  (O  i.)  of  the  latter. 
Reaction  occurs,  the  lime  abstracting  the  chlorine  from 
the  calomel  to  form  calcium  chloride,  which  remains  in 
solution,  and  giving  oxygen  in  exchange,  so  that  the 
■white  powder  of  the  mercurous  chloride  changes  to  ihe 
dusky  one  of  the  oxide.  On  standing,  tlie  precipitate  of 
the  oxide  rapidly  settles  to  the  bottom  of  the  vessel  con- 
taining the  wasli,  so  that  the  mixture  needs  to  be  shaken 
well  before  using. 

Mercurous  oxide  is  apt  to  form  in  small  quantity  in  the 
trituration  preparations  of  mercury  described  above,  and 
some  have  thought  that  the  activity  of  such  preparations 
is  wholly  due  to  the  presence  of  tliis  compound,  but  this 
is  undoubtedlj'  not  so. 

Mercuric  Sulphide,  HgS.  This  is  the  well-known  sub- 
stance cinniihar,  which,  finely  powdered,  makes  the  pig- 
ment vermilion.  It  is  a  bright  red  substance,  permanent, 
odorless  and  tasteless  and  insoluble  in  water  or  alcohol.  It 
was  formerly  used  for  mercurial  fumigation,  by  the  plan 
of  throwing  about  2  gm.  (gr.  xxx. )  on  liot  coals  so  placed 
that  the  resulting  fumes  should  bathe  the  naked  body  of 
the  patient,  under  an  enveloping  blanket.  But  the  pro- 
cedure develops  sulphur  dioxide  gas  which  is  highly  irri- 
tating. 

Cinnabar,  accordingh'.  is  now  discarded,  for  use  in 
fumigation,  iu  favor  of  calomel. 

ita-curous  Sulphide,  Hg.S.  This  comjjound,  long  since 
abandoned  as  a  medicine,  needs  mention  only  as  being  the 
mercurial  formerly  called  the  black  suljMde,  or  Etliiojis 
mineral. 

HI.  GrENERAT>  THERAPEUTICS  OP  MerCUEY  COM- 
POUNDS.— As  has  appeared  in  the  discussion  of  the  sev- 
eral conijiouufls  of  mercury,  the  therapeutic  uses  of  the 
mineral  are  many  and  incongruous.  Some  of  these  are 
fulfilled  by  a  single  preparation  only,  but  others,  and  the 
majority,  are  possible  for  several  of  the  compounds. 
Concerning  these  latter  some  practical  points  present 
themselves  for  consideration. 

Constitutional  Mercuriali^ation. — This  procedure  was 
formerly  resorted  to,  in  a  routine  way,  in  all  cases  of 
acute  inflammations,  especially  of  serous  membranes, 
generally  also  in  the  continued  fevers,  and,  in  mild 
grade,  in  the  various  cachexia'.  Nowadays,  however,  it 
has  fallen  into  disuse,  except  in  the  treatment  of  the  sin- 
gle disease  sj'philis.  In  this  a,frection  its  avail  is  most 
imjiortant,  as  will  tie  found  discussed  in  the  article  on 
Syphilis.  General  mercurialization  can  be  efTectcd  by 
giving  mercui'ials  by  the  mouth,  by  invnction,  hyfiirni- 
f/atiiin.  and  by  hypoderrmitic  injection.  In  general  con- 
cerning these  methods,  the  points  maj'  be  noted  that 
administration  by  the  inouih-  is  most  convenient,  is  rea- 
sonably prompt  and  efficient,  except  in  cases  of  most 
urgent  haste,  but  subjects  the  digestive  organs  to  a 
maximum  of  derangement.  The  inunction,  method  is 
rapid  and  potent,  peculiarly  applicable  therefore  to  ur- 
gent cases ;  saves  the  digestive  organs,  but  is  troublesome, 
dirty,  and  exposes  the  patient  todetection  of  his  maladj'. 
The  fu?uir/ation  process  has  all  the  features  of  the  inunc- 
tion method,  with  an  extreme  of  trovdjlesomeness.  The 
hypodermatic  procedure  also  is  prompt,  powerful,  and 
saving  to  the  digestive  organs,  but,  witli  the  preparation 
hitherto  most  used  f(jr  the  ir.jection,  corrosive  sublimate, 
has  the  profound  objection  of  being  painful,  and  liable  to 
l)roduce  abscess.  To  mercuriiUize  Ijy  the  mouth,  if  the 
object  be  a  long-continued,  gentle  impression,  mercury 
with  chalk  or  blue  mass,  or  sniidl  doses  of  the  j'ellow 
iodide,  are  commonly  selected  from  among  the  mild  mer- 
curials. For  a  less  continuous  action,  but  one  still  short 
of  full  therapeutic  saturation,  the  intreuric  compounds, 
chloride,  iodide,  or  possibly  cyanide,  may  be  employed. 
Between  tlie  respective  action  of  the  two  groups,  the 
inijiortant  points  of  difference  are  that  the  mild  mercu- 
rials are  most  apt  to  salivate  and  jirovoke  looseness  of  the 
Ijowels;  and  the  irriliint  undtdy  to  irritate  the  stomach. 
For  the  rapid  production  of  the  full  limit  of  nierciniali- 
zalion  by  the  month,  the  more  potent  of  the  mild  nier- 
cuiial.s — calomel,  blue  pill,  or  the  yellow  iodide — should 


be  given  in  generous  dosage.  For  ra|iid  eiTect,  however, 
mercurialization  by  other  avenue  than  the  moutli  is  the- 
oretically preferable.  For  inunction,  mercurial  ointment 
and  the  oleate  are  the  two  available  prejiarations,  of 
which  the  latter  is  the  more  elegant  and  cleanly,  but  also 
the  more  irritating.  Ym  pimigation,  calomel,  and  the 
black  oxide  are  possible,  but  the  first  named  is  decidedly 
to  be  preferred.  For  hi/pvder/uatic  iujection.  coi'rosive 
sublimate  has  been  the  preparation  most  used.  By  any 
metliod  and  for  any  purpose,  modern  practice  enjoins 
that  luereurializationmust  be  limited  iu  degree  to  the  de- 
veloiiraent  of  the  mildest  grade  of  stomatitis. 

Digestive  Disorders. — The  correction  of  digestive  dis- 
orders is  one  of  the  prominent  applications  of  mercurials. 
The  efficacy  is  one  of  wide  range,  and  iu  it  the  antiseptic 
virtues  of  mercury  proliul)ly  play  a  part.  Tlie  derange- 
ment iu  which  the  mineral  has  the  oldest  reputation  is 
that  whereof  the  main  symptoms  are  constipation,  with 
clay-colored  stools,  loss  of  appetite,  with  a  bittei'  taste  in 
the  mouth,  and  jjerhaps  even  nausea,  and  a  muddy  or 
even  distinctly  jaundiced  skin  and  conjunctiva.  In  such 
condition  of  things,  as  soon  as  a  free  passage  from  the 
bowels  can  be  secured  by  a  mercurial — calomel  or  blue 
pill,  or,  in  the  case  of  children,  mercury  with  chalk — the 
various  s_vmptoms  ver\'  commonly  subside.  And  even  if 
there  be  not  constipation,  mercury,  now  not  necessarily 
in  purgative  dose,  will  still  more  often  than  not  work  a 
cure.  Next,  entirely  apart  from  the  matter  of  clay- 
colored  stools,  many  cases  of  vomiting  from  digestive 
disorders,  and,  still  more  commonly,  diarrhfeal  or  d3'sen- 
teric  symptoms  arising  apparently  from  the  sami'  cause, 
are  more  or  less  controllable  by  mercurials.  The  selec- 
tion is  commonly  calomel  or  mercury  with  chalk  for 
vomiting,  and  mercury  with  chalk  or  corrosi\X'  subli- 
mate for  bowel  affections.  In  all  cases  the  dose  is  small, 
as,  for  instance,  0.01  gm.  (gr.  |)  of  gray  powder,  or  0.001 
gm.  (gr.  -,.^)  of  corrosive  sublimate,  frequently  repeated. 

?7/«  Killinfi  of  Parasites. — A  purgative  dose  of  ciUomel 
is  anthelmintic,  but  it  is  particularly  for  the  destruction 
of  external  parasites  that  mercurj'  is  usetl,  a  purjiose  for 
which  mercurials  are  i>re-eniinent.  The  forms  selected 
are  usuallj'  corrosive  sublimate  in  solution,  white  pre- 
cipitate ointment,  citrine  ointment,  mercurial  ointment, 
or  the  oleate.  The  last  named  is  the  preparation  to  be 
preferred  where  the  ova  of  lice  are  to  be  destroyed. 

Jlie  Treatment  of  Skin  Affections. — The  surface  disor- 
ders of  S3'philis  are  treated  with  great  advantage  by  nii'r- 
curials,  locally  applied,  as  an  adjunct  to  constitutional 
treatment;  but  also  non-syphilitic  skin  afTections  are 
often  benefited  b}'  the  same  measures.  Recognizing  that 
the  applications  are  irritant,  the  principle  obtains  to 
graduate  the  irritation  of  the  application  to  the  irritaliil- 
ity  of  tlie  jjart — a  raw  surface,  tender  and  painful,  taking 
a  mild  application,  and  an  unbroken  skin  or  an  indolent 
ulcer  a  comparatively  hursh  one.  In  the  order  of  their 
intensity  of  action,  beginning  with  the  mildest,  the  pre])- 
arati(jiis  in  common  use  as  local  applications  are  as  fol- 
lows; Calouiel,  applied  as  powder  or  in  ointment;  bhiek 
oxide,  in  the  form  of  black  wash;  mercurial  ointment; 
ointment  of  the  yelloic  o.nde  ;  ointment  cf  the  red  oxide; 
ointment  of  ammoniated  mercury  ;  oUute;  ointment  of  the 
nitrate ;  lotions  of  corrosive  sublimnte. 

The  other  prominent  therapeutic  uses  of  mercurials  are 
generally  unique,  and  the  points  concerning  them  have 
already  been  discussed  in  connection  with  the  individual 
preparations.  Edward  Curtis. 

'  Sternbei's:  Ameiican  Journal  of  tlie  Medical  Sciences,  .\|iril,  1883. 

MERCURY,  POISONING  BY.— All  the  compounds  of 
this  elenieiil  are  violeni  ]i(>isons  to  all  organisms  whether 
plants  or  animals.  Even  in  its  elemental  state  metallic 
mercurj'  is,  under  certain  conditions,  as  will  be  seen,  ex- 
tremely poisonous. 

The  severity  of  the  symptoms  and  rapidity  of  action  in 
each  individual  case  will  of  course  depend  upon  the  na- 
ture of  the  compounil  alisorbed.  the  method  of  adminis- 
tration, size  and  frequenc\'  of  the  doses  taken,  and  the 
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suscpplibility  of  the  victim;  conditions  whicli  are  of 
g(.'U(.-ral  application  to  all  poisonings. 

According  to  statistics  collected"!)}-  Kobert,  ninety  per 
cent,  of  the  cases  of  poisoning  by  mercury  are  due  to  its 
administration  in  some  form  by  piiysiciaus;  the  drug 
having  been  administered  in  too  large  a  quantity  at  a 
single  dose,  or  its  use  having  been  continued  for  too 
long  a  period  of  time,  or,  tinaHy,  there  having  been  care- 
less or  excessive  use  of  corrosive  sublimate  in  antiseptic 
surgery.  Criminal  poisonings  form  about  one  per  cent, 
or  less  of  the  cases  recorded;  while  attempted  suicide  by 
means  of  mercurial  jiroducts  will  claim  about  two  per 
cent. 

In  the  ordinary  practice  of  a  physician,  poisoning  from 
the  following  compounds  of  mercury  may  be  encountered  : 

^fet<lUu•  Mercury.  liecent  researches  show  that  mer- 
CTiry  vaporizes  at  all,  save  exceedingly  low,  temper- 
atuies.  E\-en  when  in  the  solid  state  (—  39.4'  C.)  vapor  is 
given  ofl.  Vaporization  is  not,  however,  readily  detected 
until  the  temperature  has  risen  toabout-|-  5'  C.  Poison- 
ing through  breathing  the  vapors  of  metallic  mercury  is 
not  uncommon,  but  cases  of  acute  poisoning  are  rare.  As 
examples  of  extensive  poisoning  b}-  vapors  of  metallic 
mercury  two  famous  cases  may  be  cited.  The  first,  that 
of  tlie  crew  of  H.  M.  S.  Triirmpli,  lias  become  classical. 
This  frigate  sailed  in  1810  with  a  cargo  consisting  chieflj' 
of  Cadiz  mercury  bound  for  the  gold  mines  of  South 
America.  The  ship  having  encountered  rough  weather 
part  of  the  receptacles  containing  the  mercury  ruptured 
and  several  tons  of  the  metal  leaked  into  thehold.  All 
animal  life  on  board  exhibited  symptoms  of  mercurialism. 
The  ship  was  pi-ked  up  at  sea  in  a  helpless  condition 
and  towed  into  a  French  port.  The  crew  of  the  rescuing 
vessel  detailed  to  the  Trinmpli  were  poisoned,  as  were 
also  the  men  employed  in  cleaning  her  up  when  in  port. 
In  all  two  hundred  men  were  afflicte<l  with  mercurialism ; 
two  died.  The  other  case  is  tliat  related  b}'  Kumnitz. 
In  1803  a  fire  broke  out  in  tlie  workings  of  the  mercury' 
mint-s  at  Idria,  and  as  a  result  of  the  vaporization  of  mer- 
cury it  is  estimated  that  over  nine  hundred  persons  were 
afflicted  with  tremor  mercurialis.  One  of  the  most  re- 
markable cases  of  poisoning  by  vapors  of  metallic  mer- 
cury is  recorded  bj-  Faucher.  A  man  and  his  wife  in 
charge  of  a  Parisian  shooting  gallery  slept  in  a  small 
room  directh*  over  the  gallery,  after  liaving  been  in  at- 
tendance all  day.  From  two  thousand  to  five  thou.sand 
" Flobert  "  cartridges  were  shot  daily.  In  (he  explosion 
of  the  fulminate  of  mercury  with  which  these  little  car- 
tridges arc  chiet1_y  charged  it  is  probable  that  mercury  is 
set  free  and  vaporized.  The  constant  breathing  of  this 
mercury-charged  atmosphere  eventually  led  to  chronic 
poisoning. 

In  connection  with  this  discussion  of  cases  of  poisoning 
hy  vapors  of  mercury  it  is  of  interest  to  note  that  it  is  a 
quite  well-established  fact  that  persons  exhibiting  a  ten- 
dency to  phthi.sis  are  very  susceptible  to  the  action  of 
these  vapors  and  rarely  recover  from  its  effects,  dying 
either  from  mercurialism  or  from  tuberculosis. 

The  jiiire  metal  in  the  form  of  liquid  seems  to  have 
only  very  slight  action,  often  none  at  all.  Frohner  has 
shown  that  dogs  and  swine  can  easily  support  doses  of 
250  to  500  gm.  (i  to  1  lb.)  without  exhibiting  any  symp- 
toms of  toxic  action.  Similai'ly,  enormous  doses  have 
been  administered  to  man,  in  the  earl}'  da3'S  of  medicine, 
to  remove  obstructions  in  the  bowels  and  as  a  ou-e  for 
constipation,  without  any  recorded  evil  effects.  On  the 
other  hand.  Gibb  (Aiiierictin  Jniinml  Medical  Scienceit, 
1873.  p.  280)  relates  a  case  in  which  four  and  one-half 
ounces  of  metallic  mercury  were  taken  to  procure  an 
abortion  (which,  however,  did  not  result)  with  the  exhi- 
bition of  serious  symptoms  of  mercurial  poisoning.  Al- 
though liiiuid  metallic  mercury  is  generally  inactive,  if 
the  metal  is  taken  in  a  finel}'  divided  condition,  as,  for  ex- 
ample, enndsified  in  fats,  oils,  etc..  it  becomes  a  most 
violent  poison.  The  careless  use  of  "blue  ointment," 
"gray  oil,"  "blue  pill,"  etc.,  has  led  to  numberless  cases 
of  serious  illness.  Leibling  cites  the  case  of  three  per- 
sons affected  with  the  itcli  who  rubbed  into  the  body  a 


mercurial  ointment  containing  270  gm.  of  finely  divided 
metallic  mercury.  Death  resulted  in  twenty-four  hours 
from  acute  mercurial  poisoning. 

Mcrevric  Cliloride.  This  salt,  known  under  a  variety 
of  names,  of  which  the  most  common  is  corrosive  subli- 
mate, occurs  in  the  form  of  heavy,  colorless,  transparent, 
glistening,  orthorhombic  prisms"  which  have  an  acrid, 
disagreeable,  metallic  taste.  It  is  responsible  for  by  far 
the  larger  number  of  cases  of  acute  poisoning  by  mercury. 
It  is  soluble  in  water,  tlie  solubility  increasing  with  the 
temperature,  more  soluble  in  ether,  and  still  more  soluble 
in  alcohol  and  in  glycerin.  The  solubility  of  mercuric 
chloride  in  water  at  ordinary  temperatures  is  greatly 
inci-eased  lij-  the  presence  of  many  substances,  chief 
among  \\iiich  are  the  chlorides  of  ammonium,  sodium, 
potassium  and  the  alkaline  earths,  by  camphor,  etc. 
Practitioners  are  often  too  careless  in  the  use  of  solutions 
of  mercuric  chloride  in  the  dressing  of  wounds  and  in 
obstetrics.  The  excessive  use  of  the  usual  stiength  of 
solution  (1  to  1,000)  has  led  to  many  sad  accidents.  Some 
patients  are  very  susceptible  to  the  action  of  mercury. 
The  fatal  dose  of  corrosive  sublimate  is  not  well  estab- 
lished because  of  the  variability  of  the  intensity  of  its 
action  on  different  individuals.  It  is  probably  safe  to  set 
it  as  low  as  180  nigni.  (3.78  grains).  The  variability  of 
the  fatal  dose  and  fatal  period  is  well  shown  by  thefol- 
lowing  case  quoted  by  Wormley.  Three  children  were 
accidentally  poisoned  by  mercuric  chloride  'disiiensed  by 
mistake  for  calomel ;  one,  seven  years  old,  took  eighteen 
grains  (1.16  gm.)  and  died  in  three  hours;  another,  two. 
years  old.  took  six  grains  (0.4  gm.)and  died  in  eleven 
hours;  the  third,  aged  three,  took  twelve  grains  (0.78 
gm.)  but  did  not  die  until  the  twenty-third  day.  Severe 
s}-mptonis  have  followed  a  dose  as  low  as  froin  one-third 
to  one-half  of  a  grain.  Recovery  has  followed  such 
enormous  doses  as  31  gm.  (about  |  i.),  when  there  has 
lieen  prompt  and  violent  vomiting  and  subsequent  treat- 
ment of  the  victim  by  a  physician.  Opium  eaters  are 
peculiarly  resistant.  Rigler  states  that  a  certain  individ- 
ual addicted  to  this  habit  w-as  able  to  take  1.8  gm.  (gr. 
xxviij.)  daily  without  illness. 

Mercuric  Ci/niiide.  Thissalt  is  met  with  in  the  form  of 
more  or  less  transparent,  colorless,  prismatic  crystals, 
often  slightly  darkened  by  exposure  to  light.  It  is  odor- 
less and  has  a  bitter,  metallic  taste.  It  is  soluble  in  water 
and  in  alcohol,  but  onl}'  very  slightly  soluble  in  ether. 
This  salt  has  occupied  a  relatively  insignificant  place  in 
the  toxicology  of  mercury  until  the  recent  jNIolineux 
case  in  New  York  City  forced  it  into  prominence.  The 
fatal  dose  of  the  salt  is  proliabiy  less  than  that  of  the 
chloride  because  of  its  greater  solubility  in  water  and  the 
ease  with  wliich  it  is  decomposed  with  the  formation  of 
hydrocyanic  acid.  In  some  of  the  cases  recorded  death 
seems  to  have  been  due  to  the  action  of  cyanogen  com- 
pounds rather  than  to  that  of  mercury.  "Death  is  not,_ 
however,  always  rapid.  In  one  instance  000  mgm. 
caused  death  in  nine  days;  in  another  instance  1.3  gm. 
also  caused  death  in  nine  days. 

Mereurous  C'hhnide.  Calomel  occurs  in  commerce  as  a 
heavy,  white  powder  with  a  yellowish  tint,  without  odor 
or  taste,  almost  insoluble  in  water,  insoluble  in  alcohol 
and  in  ether.  It  is  slowly  acted  upon  by  light  and 
slowly  decomposed  b}'  boiling  water,  metallic  mercuiy 
and  corrosive  sublimate  lieing  among  the  jiroilucts 
formed.  Its  soluliility  in  water  is  increased  in  the  pres- 
ence of  alkaline  chlorides,  corrosive  sublimate  being 
formed.  Perfectly  pure  calomel  is  of  very  low  toxicity 
in  the  case  of  man,  but  Frohner  has  shown  that  with  her- 
bivorous animals,  especially  ruminants,  thissalt  is  quite 
poisonous:  8  to  10  gm.  (  3  ij.-iij.)  produce  very  serious 
effects  on  young  cattle;  a  dose  of  20  gm.  (about  3  v.)  is 
toxic  to  horses;  .5  gm.  (gr.  Ixxvij.)  are  toxic  to  sheep; 
while  dogs  and  swine  are  relativelj'  resistant  jier  kilo- 
gram weight,  the  toxic  dose  being  from  2  to  10  gm.  (gr. 
xxxi.-cliv.).  Because  of  tiie  ease  with  which  caiomel  is 
acted  upon  by  many  substances,  with  the  formation  of 
the  activel}'  poisonous  mercuric  salt,  accidents  due  tO' 
such  incompatibles  ai'e  not  rare.     There  are  also  on  rec- 
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ord  numerous  cases  of  mercurial  poisoning  due  to  the  ad- 
ministration of  impure  calomel. 

Iodides  of  Mercury.  The  mercurous  salt  is  of  no  clini- 
cal importance.  The  mercuric  salt,  of  but  little  more 
importance,  is  met  with  under  two  modifications;  the 
yellow  and  the  red,  the  latter  being  the  stable  form, 
ilercuric  iodide  is  moderately  soluble  in  water  (1  in  160), 
more  sohible  in  the  presence  of  liydrochloric,  of  hydr(jbro- 
mic  or  of  Jiydriodic  acid,  of  ammonium  salts  and  of  the 
chlorides  and  bromides  of  the  alkali  metals ;  it  is  very  sol- 
uble in  solutions  of  the  iodides  of  the  alkalies.  This  salt  is 
a  very  powerful  poison  and  in  some  respects  is  comparable 
with  merciu'ic  chloride.  On  animals  it  acts  with  great 
violence.  A  salve  containing  5  gm.  (gr.  Ixxvij.)  has 
cau.sed  the  death  of  a  two-and-a-lialf-year-old  bull. 

Oxides  of  Mercury.  Mercuric  o.xide  is  met  with  in  two 
forms;  the  yellow  oxide  prepared  in  the  wet  way  and  the 
red  oxide  prepared  in  the  dry  way.  The  yellow  is  con- 
siderably more  active  and  more  soluble  than  the  red.  Its 
solubility  is.  however,  very  low,  being  about  1  part  in 
20.000  of  water  at  ordinary  temperatures.  Because  of  its 
use  in  medicine  a  few  accidents  have  resulted.  In  doses 
of  about  .500  mgm.  (about  gr.  vij.)  severe  symptoms  have 
been  ob.served.  The  fatal  dose  can  probably  be  set  at 
from  1  to  1.5  gra.  A  dose  of  30  gni.  has  caused  death 
in  forty-eight  hours. 

Otlier  Compounds  of  Mercury. — ilercur-ammonium 
chloride,  white  precipitate,  is  a  heavy,  white  powder, 
frequently  employed  in  medicine.  It  is  insoluble  in  al- 
eoliol  and  in  ether,  and  altliough  practically  insoluble  in 
water  it  has  led  to  several  cases  of  poisoning.  Doses  of 
from  1.9  to  3.6  gm.  (gr.  xxx.-xl.)  have  produced  danger- 
ous symptoms,  and  7  gm.  (gr.  cviij.)have  proved  fatal 
in  eight  days. 

Of  the  sulphates  of  mercury  only  one  is  of  clinical  in- 
terest— ^the  Basic  Mercuric  Sulphate  (Hydrargyri  Subsul- 
phas  Flavus,  U.  S.  P.).  This  heavy,  lemon-yellow,  odor- 
less powder  possesses  a  slightly  acrid  metallic  taste,  is 
insoluble  in  alcohol  and  slightly  soluble  in  water  (1  in 
2,000),  more  soluble  in  boiling  water.  This  salt,  some- 
times called  turpeth  or  turbith  mineral,  caused  the  death 
of  an  adult  in  eleven  days  in  a  do.se  of  2.6  giu.  (gr.  xl.). 
and  in  another  case  3.9  gm.  (gr.  Ix.)  it  proved  fatal  to  a 
boy  of  sixteen  in  seven  days. 

The  sulphides  of  mercury  are  so  insoluble  that  they 
are  sometimes  said  to  be  non-poisonous.  The  red  sul- 
phiile,  vermilion,  is  known,  however,  to  have  been  re- 
sponsible for  eases  of  chronic  poisoning  in  France,  due  to 
its  presence  in  cosmetics. 

Mercuric  Nitrate  is  responsible  for  a  number  of  cases 
of  poisoning  in  the  form  of  the  so-called  "acid  nitrate." 
a  solution  of  high  specific  gravity,  formerly  much  em- 
ployed in  Europe  as  an  escharotic.  Tardieu  records  a 
case  in  which  death  resulted  in  about  two  hours  after 
swallowing  a  quantity  of  this  corrosive  liquid.  !Most  of 
the  eases  of  poisoning,  however,  are  the  result  of  its  use 
as  an  escliarotic. 

The  Sulphocyanate  of  Mercury  which  serves  as  the 
basis  for  the  manufacture  of  Pharaoh's  serpents  possesses 
such  energetic  emetic  powers  that  there  is  little  danger  to 
be  apprehended  from  its  ingestion.  When  administered 
to  non- vomiting  animals  it  produces  all  the  symptoms  of 
mercurial  poisoning.  For  further  information  concern- 
ing this  interesting  salt  the  reader  is  referred  to  the  in- 
vestigations of  Ouchinsky  {Aim.  d'llyg.  et.  dc  Med.  leg.,  3, 
xxix.,  347),  and  also  to  a  communication  of  Brouardel 
et  Ogier  {Ann.  d'  Jlyg.,  3,  xxix.,  S.'ja).  In  the  burning 
of  the  "serpents,"  vapors  of  metallic  mercury  are  pro- 
duced which  may  lead  to  evil  results  in  small",  ill-venti- 
lated rooms. 

Sy.mptoms  of  Poisoning  by  Merccuy. — Cases  of  mer- 
cury poisoning  fall  into  one  of  three  groups  or  classes; 
acute,  subacute,  or  chronic.  In  the  first  cla.ss  fall  all 
those  resulting  from  a  large  dose  or  several  rapidly  taken 
moderate  doses  of  a  readily  soluble  salt  of  mercury  ;  the 
action  being,  in  a  general  way.  that  of  a  violent  irritant 
poison,  or  of  a  corrosive;  death  taking  place  in  from 
twenty-four  to  thirty-six  houra     Subacute  cases  result 


from  a  somewhat  slower  action,  the  primary  sj'mptoms 
are  not  so  violent  and  the  period  of  illness  is  quite  long. 
This  second  form  is  seen  when  the  dose  is  smaller  than  in 
the  first  form,  when  small  doses  have  been  administered 
in  too  rapid  succession,  and  when  the  compound  taken  or 
absorbed  is  not  easily  soluble.  The  fatal  period  varies 
from  five  to  twenty  days,  or  is  often  even  longer;  cases 
under  eight  to  ten  days  are  generally  the  after-result  of 
acute  poisoning.  The  cases  classed  as  chronic  need  no 
explanation;  they  are  the  result  of  "industrial  poison- 
ing "  or  of  medicinal  poisoning  due  to  excessive  prolon- 
gation of  mercurial  treatment.  The  symptoms  do  not 
appear  for  weeks  or  even  months.  Death  may  some- 
times result,  but  recovery  usually  follows  the  remo\al  of 
the  cause. 

Acute  Poisoning. — This  is  generally  the  result  of  swal- 
lowing corrosive  sublimate.  Inmiediately  after  biking 
the  poisonous  substance  there  is  experienced  by  the  vic- 
tim an  intenselj'  disagreeable,  acrid,  metallic  taste  fol- 
lowed almost  at  once  by  a  burning  sensation  (increasing 
to  pain)  in  the  mouth,  throat,  and  epigastrium;  this  pain 
rapidly  extends  with  increasing  severity  to  the  abdomen. 
There  is  excessive  thirst.  Nausea  sets  in,  followed  by 
frequent  retching  and  vomiting  of  mucus  often  tinged 
with  blood  and  sometimes  containing  shreds  of  mucosa. 
There  is  diarrhoea  with  frequent  serous,  mucous,  and  usu- 
ally bloody  stools.  The  pulse  is  small  and  frequent. 
Tlie  body  of  the  victim  is  bathed  in  a  cold  perspiration. 
The  victim  exhibits  great  anxiety.  The  mucosa  of  the 
mouth  and  throat  is  white  and  shrivelled  imd  in  a  short 
time  there  is  severe  swelling  of  the  fauces.  Often  the 
swelling  of  the  throat  is  so  severe  as  to  threaten  aspliy xia, 
and  cases  arc  known  in  which  tracheotomy  became 
necessary  to  save  life.  Breathing  becomes  difficult  and 
dyspnceic.  A  period  of  vertigo  precedes  in.sensil)ility, 
collapse,  and  death.  Death  may  sometimes  occur  in  con- 
vulsions. The  fatal  period  is  from  twenty-four  to  thirty- 
six  hoiu's.  The  shortest  time  on  record  is  a  case  recorded 
by  Welch  in  which  death  took  place  in  thirty  minutes 
after  swallowing  the  poLson. 

Suhacute  Poisoning. — The  dividing  line  between  acute 
and  subacute  cases  is  very  vague,  the  former  merging 
into  the  latter.  Thus  a  case  of  acute  poisoning  in  which 
life  is  jjrolonged  may  pass  into  the  subacute  stage.  In 
addition  to  the  general  symptoms  just  given,  there  are 
seen  the  characteristic  symptoms  of  poisoning  by  mer- 
curj'.  The  voiuited  matter  is  tliick.  vi.scid,  bilious  in 
character,  eventually  becomes  bloody  and  has  a  bad 
odor.  The  aljdomen  is  usuallj',  but  not  always,  tense 
and  painful  to  pressure.  The  face  is  alternately  pale 
and  flushed  and  expresses  suffering,  anxiety,  and  prostra- 
tion. Theswcat-coveredbody  is  without  strength.  The 
gums  are  infiamed,  swollen,  and  painful.  There  is  con- 
striction of  the  throat,  more  or  less  severe  cough,  often 
with  the  expectoration  of  bloody  matter.  The  breath  is 
very  fetid ;  the  odor  is  peculiar,  characteristic,  and  of 
great  diagnostic  value.  The  swelling  of  the  gums  is  ac- 
companied by  sensitiveness  of  the  teeth,  which  become 
loosened  and  may  even  be  shed.  Stomatitis  is  followed 
by  salivation,  becoming  at  times  excessive.  The  saliva 
has  the  same  characteristic  fetid  odor  as  the  breath. 
Colic  is  followed  by  frequent,  very  painful  (tenesmus) 
bloody  stools,  closely  resembling  those  of  dysentery. 
This  diarrhoea  differs  from  that  resulting  from  jjoisoning 
by  arsenic,  antimony,  etc.,  in  that  the  stools  are,  as  a 
rule,  more  frequent,  smaller,  and  composed  chielly  of 
mucus  tinged  with  bile  and  blood.  There  is  generally 
complete  or  almost  complete  anuria;  when  the  urine  is 
not  entirely  suppressed  it  is  albuminous.  There  may  or 
may  not  be  slight  jamidice.  In  very  protracted  cases 
there  is  apt  to  be  a  weakening  of  the  intelligence,  a  loss 
of  muscular  power,  more  or  less  marked  (vdema  accoin- 
panie<l  by  paralysis  of  the  lower  extremities;  and  an 
eruption  on  the  skin,  eczema  impetiginosum.  The  tem- 
perature is  normal  or  only  very  slightly  raised,  until  the 
approach  of  death,  when  it  is  apt  to  fall  with  great  rapid- 
ity. The  luilse  is  small,  weak,  and  thready.  The  skin 
of  the  patient  feels  cold  and  clanimj'-.     The  respiration  is 
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generally  dj'spnoeic  and  asthmatic.  A  period  of  appar- 
ent convalescence  may  intervene  after  five  or  six  days, 
the  pulse  increases  in  strength,  the  body  ■n-arms  up,  the 
skin  loses  its  clammy  feeling,  respiration  becomes  more 
regular  and  normal.  This  period  of  reaction  is  quickly 
followed  by  relapse,  the  patient  falls  into  a  state  of  great 
prostration,  tlie  pulse  becomes  small,  weak,  and  imper- 
ceptible ;  there  are  s\"ncope,  loss  of  sensation,  and  coldness 
of  the  lower  part  of  the  body  ;  there  is  more  or  less  marked 
loss  of  speech,  but  the  patient  remains  lucid  to  the  last. 
Sometimes  there  is  internal  hemorrhage  from  the  bowels, 
stomach,  etc.,  accompanied  by  a  great  fall  in  temper- 
ature; Locwy  records  a  case  exhibiting  a  sudden  fall  of 
temperature  "to  o3A'  C.  (92.1°  F.).  The  average  fatal 
period  is  from  eight  to  fifteen  days. 

The  channel  of  introduction  of  the  poison  modifies 
slightly  the  symptoms  observed.  For  example,  poison- 
ing from  the  excessive  use  of  niercuiic  chloride  in  cliild- 
birth  does  not  give  rise  to  the  acute  stomatitis  (stomatitis 
ulcerosa)  seen  in  the  introduction  of  the  poison  per  os. 
though  more  or  less  inflammation  and  swelling  are  exhib- 
ited no  matter  what  the  channel  of  absorption.  Toxic 
gastritis  and  enteritis  also  result  from  the  introduction  of 
mercury  into  the  body  no  matter  what  the  method  of  en- 
trance. 

Chronic  Poisoninrj. — Chronic  mercurialism  is  the  result 
of  constant  exposure  of  the  body  to  contact  with  mercury 
in  some  form,  or  to  the  frequent  ingestion  of  mercurial 
remedies  prolonged  over  a  long  period.  In  the  arts,  sev- 
eral industries  give  rise  to  chronic  poisoning  of  workmen, 
as,  for  example,  the  mining  of  ores  of  mercury  and  the 
extraction  of  the  metal  from  them;  the  manufacture  of 
mirrors  and  of  various  preparations  and  salts  of  mercury  : 
electrotyping,  gilding;  the  manufacture  of  certain  kinds 
of  felt, "of  barometers,  thermometers,  and  other  iustru- 
ments  necessitating  the  use  of  mercury;  the  manufacture 
of  fulminate  of  mercury  and  of  percussion  caps,  etc.,  etc. 
Of  these  industries  the  most  harmful  ai-e  doubtless  the 
mining  and  extraction  of  the  metal.  According  to  the 
statistics  collected  by  Kobert,  in  the  best  ventilated  and 
hygieiiically  constructed  and  operated  mines  from  one  to 
two  percent,  of  the  miners  are  atHicted  with  mercurial- 
ism; while  in  the  extraction  of  the  metal  by  heat  fully 
eight  per  cent,  of  the  workmen  exhibit  typical  symp- 
tonis  of  chronic  poisoning. 

In  chronic  poisoning  by  mercury  practically  all  tlie 
symptoms  accomjianying  the  subacute  cases  are  seen  but 
ill  a  less  aggravated  form,  and  in  addition  there  are  sev- 
eral distinct  and  characteristic  symptoms.  First  of  im- 
]iortance  among  these  characteristics  must  be  placed 
tremor  mercurialis.  This  afflictiou  appears  as  an  extraor- 
dinarily severe  trembling  of  the  patient,  in  which  the 
upper 'parts  of  the  body,  especially  the  arms,  are  first 
ail'ected.  The  movements  of  the  lips  and  tongue  are 
also  altered  so  that  speech  may  become  confused  and  un- 
intelligible. Tremor,  as  has  been  said,  is  most  noticeable 
in  the  arms  where  it  is  almost  convulsive  in  character  and 
renders  them  vacillating.  The  seizures  are  brought  on 
by  any  attempt  at  muscular  elTort  and  are  often  so  severe 
as  to  "necessitate  the  feeding  of  the  victim.  When  the 
muscles  are  relaxed  and  the  patient  is  quiel,  only  a  twitch- 
ing is  observed,  while  during  sleep  no  sign  of  tremor  is 
seen.  Children  born  of  parents  afliicted  with  tremor 
mercurialis  have  been  known  to  exliibit  tremor,  but  in 
the  majority  of  cases  chronic  poisoning  leads  to  abortion. 
Accompanying  tremor  there  is  well-marked  erethismus 
tending  to  aggravate  the  seizures  of  trembling.  Result- 
ing from  ana?mia  and  gastric  and  enteric  catarrh  mercu- 
rial cachexia  makes  its  appearance;  this  is  seen  in  the 
anaemic  condition  of  the  blood,  the  atrophy  of  the  mus- 
cles, and  the  general  wasting  away  of  the  body.  Sahva- 
tion  is  usuall.y  excessive,  several  gallons  of  saliva  have 
been  secreted  daily  by  some  ].iatients.  The  specific  grav- 
ity of  the  saliva  secreted  in  tiie  early  stages  of  the  disease 
is"usually  abnormally  high,  due  to  the  presence  of  albu- 
min;  later,  however,"  it  falls  again  to  the  normal  value  or 
ma^'  be  subnormal.  Salivation  is  not  a  primary  symp- 
toni  but  follows  stomatitis  and  may  disappear  in  very 


protracted  illness.  The  gums  are  swollen,  soft,  hemor- 
rhagic, and  usually  paiufid ;  often  the}'  show  a  dark  line 
somewhat  similar  to  that  seen  in  chronic  poisoning  hy 
lead.  The  breath  is  very  fetid.  Carious  teeth  decay 
with  great  rapidity,  sound  teeth  are  painful  and  loos- 
ened, and  may  even  be  shed.  Necrosis  of  the  jaw  not 
infrequently  results.  The  skin  is  more  or  less  seriously 
affected,  as  shown  by  an  eczematous  appearance — eczema 
impetiginosum,  or  squamosum  (eczema  mercurialis) — or 
in  more  mild  cases  by  urticaria.  There  may  be  falling 
out  of  the  hair.  The  patient  suffers  from  albuminuria, 
generally  from  obstinate  and  almost  complete  anuria,  and 
is  afflicted  with  mercurial  cirrhosis  of  the  kidneys.  Often 
a  distressing  tuberculosis-like  cough  is  heard.  Lastly,  in 
very  protracted  cases  man}'  authorities  believe  that  there 
results  decalcifying  osteitis,  but  upon  this  point  there  is 
some  dissent;  the  weight  of  evidence,  however,  seems  to 
show  that  calcium  salts  are  withdrawn  from  the  bones  and 
deposited  in  the  kidneys. 

Evidence  has  been  adduced  at  ditTei'cnt  times  to  show 
that  the  progress  of  the  disease  is  more  rapid  in  women 
than  in  men ;  however  this  ma_y  be,  it  is  certain  that  some 
individuals  are  much  more  sensitive  to  mercurial  action 
than  others,  and  that  persons  having  a  tendency  to  tuber- 
culosis rarely  recover  from  chronic  mercurial  poi.soning. 

Cliildren  born  of  parents  suffering  from  mercurialism 
are  generally  weak,  frail,  and  sliow  a  decided  tendencj-  to 
tuberculosis. 

Poxt-mortem  Appearances. — The  symptoms  exhibited  in 
poisoning  by  mercury  have  been  described  in  sufficient 
detail  to  indicate  the  chief  pathological  changes  which 
will  be  seen  in  an  autopsy.  These  changes  are  generallj' 
sufficiently  characteristic  to  enable  an  expert  to  assert 
with  a  fair  degree  of  confidence  that  death  was  due  to 
mercurial  poisoning. 

The  whole  alimentary  canal  is  more  or  less  inflamed; 
the  mucosa  of  the  mouth  and  throat  is  red  or  even  ulcer- 
ated, especially  in  the  upper  jiart,  or  in  very  acute  cases 
it  may  be  shrivelled  and  whitened ;  that  of  the  stomach 
is  ecch3'mosed,  even  idcerated;  in  only  one  case  has 
perforation  been  observed.  The  intestines  are  more 
strongly  affected  than  is  the  stomach  and  may  exhibit 
greenisii-yellow  ulcerations,  especially  in  the  lower  part 
of  the  ileum;  not  infrequently  tlie  nniccsa  is o;dematous, 
swollen,  and  the  submucosa  infiltrated  with  serum.  In 
such  an  event  the  intestines  are  ana?mic.  These  appear- 
ances follow  the  absorption  of  mercury  by  no  matter 
what  channel;  and,  save  the  whitening  of  the  mucosa, 
are  not  confined  to  per  os  ingestion.  Usually  the  large 
intestine  exhibits  macro-  and  microscopic  appearances 
identical  with  those  .seen  in  dj-sentery.  The  liver  and 
kidneys  are  ana?mic,  enlarged,  and  show  fatty  degener- 
ation unless  death  has  been  quite  rapid.  The  liver  may 
be  icteric  and  pasty.  Jlicroscopic  examination  of  this 
organ  shows  numerous  fatt}'  droplets  and  granulations 
in  the  cells  in  which  the  nuclei  have  been  destroyed. 
The  kidneys  exhibit  a  somewhat  analogous  appearance 
which  may  sometimes  be  suggestive  of  Bright's  disease. 
Sections  of  the  kidneys  (in  subacute  and  chronic  poison- 
ing) placed  under  the  microscope  and  treated  with  di- 
lute sulphuric  acid  will  be  seen  to  give  oft'  a  gas — carbon 
dioxide — due  to  the  presence  of  deposits  of  carbonate  of 
lime,  and  in  a  few  seconds  the  tubuli  will  be  seen  to  be 
clogged  with  characteristic  acicular  crystals  of  calcium 
sulphate  formed  by  the  action  of  the  sulphuric  acid. 
The  bladder  is  contracted  and  usually  empty.  The 
nuiscles  of  the  heart  are  hemorrhagic  and  show  some 
fatty  degeneration.  This  steatosis  of  liver,  kidneys,  and 
heart  is  analogous  to  that  ooserved  in  cases  of  poisoning 
by  arsenic  and  by  phosphorus,  but  is  not  quite  so  severe 
as  in  these  cases."^  The  lungs  are  sometimes  normal,  more 
often  full  of  blood,  the  result  of  bronchopneumonia. 
The  muscles  of  the  body  are  ana'mic  with  here  and  there 
ecchymosed  spots;  incisions  made  in  the  muscles  lead  to 
the  exudation  of  a  watery  fluid.  The  blood  in  acute 
cases  is  usually  dark,  thick,  and  coagulates  with  diffi- 
culty. In  chronic  cases  it  is  ana;mic.  The  mouth  may 
appear  grayish  in  color;  this  appearance  occasionally  ex- 
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tends  down  the  oesophagus.  The  walls  of  the  intestines 
are  nut  iufrcquentl}-  graj'ish  or  blackish  from  mercuric 
sulphide,  the  result  of  putrefactive  changes.  In  a  few 
iustauces  it  has  been  thought  that  this  gra.y  color  has 
been  tlie  result  of  the  dejiosition  of  very  finely  divided 
metallic  mercury. 

Antidvtcs. — Tlie  only  satisfactory  antidotes  are  albu- 
men, such  as  white  of  egg,  railk,  flour  and  water,  etc. ; 
ferrous  sulphate  with  reduced  iron  or  ferrous  sulphide; 
followed  immediately  bj-  the  stomach  pump  or  emetics 
and  purgatives,  unless  such  action  has  already  been  in- 
duced. Pi'ompt  removal  of  the  material  fnmi  the  ali- 
mentary canal  is  imperative,  since  the  insoluble  com- 
pounds of  merciu-y  produced  by  the  action  of  the 
antidotes  are  all  more  or  less  rapidly  acted  upon  b_v  the 
fluids  of  the  body.  The  administration  of  too  great  an 
amount  of  albumen  is  also  probably  objectionable,  as 
there  seems  to  be  good  reason  for  believing  that  the  com- 
poimd  of  mercuric  chloride  with  an  excess  of  albumen 
is  more  soluble  tlian  when  tlie  albumen  is  not  in  excess. 
It  is  better,  therefore,  to  administer  only  just  the  amount 
wiiich  it  is  judged  will  render  the  poi.son  insoluble;  then 
remove  the  precipitate  and  administer  a  fresh  dose  of  the 
antidote.  The  white  of  one  egg  will  render  about  260 
mgm.  (gr.  iv.)  of  mercuric  chloride  inactive.  Stoma- 
titis is  best  treated  hy  frequent  gargles  or  washes  of  po- 
tassium clilorate.  In  the  treatment  of  chronic  poisoning 
zinc  phosphide  has  given  excellent  results.  Tremor 
mercurialis  can  be  more  or  less  successfully  treated  witli 
electricity.  There  is  at  present  much  diversity  of  opin- 
ion as  to  the  value  of  iodides  and  of  sulphur  compounds 
such  as  flowers  or  liver  of  sidphur.  sulphureted  hydro- 
gen waters,  etc.  There  arc  reasons  for  believing  that  al- 
though good  results  liave,  in  many  cases,  followed  the 
use  of  these  disputed  remedies,  their  efllcacy  has  been 
somewhat  overestimated. 

All  rooms  and  buildings,  etc..  In  which  either  metallic 
mercury  or  its  salts  are  employed  should  be  exception- 
all}'  well  ventilated  and  every  possible  precaution  sliould 
be  exercised  to  avoid  spilling  material  on  tlie  floors,  work- 
benches, etc.  The  most  scrupulous  cleanliness  of  all 
workmen  should  be  insisted  upon.  The  floors  of  the 
rooms  should  be  free  from  all  fissures  and  cracks  and 
should  slope  gradual!}'  from  all  sides  toward  the  centre 
in  order  to  facilitate  cleaning.  Meyer  has  suggested  the 
sprinkling  of  the  floors  with  dilute  ammonia  each  day 
after  the  day's  work  is  done. 

EliiiiiiKition. — Jlercury  seems  to  be  eliminated  from 
the  body  througii  all  the  secretions,  but  chiefly  by  the 
glands  of  the  stomach  and  intestines  in  the  fsces,  by  the 
kidneys  in  the  urine,  by  the  salivary  glands  in  the  saliva, 
and  by  the  liver  in  the  bile.  Forthecliuieal  detection  of 
mercury  either  the  mine  or  the  saliva  may  be  employed. 
In  acute  cases  the  greater  part  of  the  poison  will  be 
ejecteil  in  the  vomited  matter. 

Mercury  is  known  to  persist  in  the  body  for  long  pe- 
riods after  all  ingestion  has  ceased.  The  usual  period  of 
elimination  in  acute  poisoning  by  corrosive  sublimate 
is  probably  about  thirty  days,  but  "the  metal  may  persist 
for  months.  In  subacute  cases  the  period  of  elimination 
is  thought  to  be  about  six  months;  while  following 
chronic  poisoning,  niercui-y  is  slowly  eliminated  from  the 
body  during  periods  of  almost  increilible  length.  Ogier 
cites  a  case  communicated  by  Vadja  and  Pachkis  in  which 
mercury  could  be  detected  iii  the  u'rine  thirteen  years  after 
the  cessation  of  mercurial  treatment! 

According  to  Hoifmann,  when  vapor  of  metallic  mer- 
cury is  inhaled  there  is  observed  the  elimination  of  free 
metallic  mercury  in  the  urine ;  several  other  experiment- 
ers have  observed  the  same  phenomenon. 

Mercury  seems  to  possess  a  marked  cumulative  action 
and  is  localized  chiefly  in  the  liver  and  kidneys,  from 
which  organs  it  disapjiears  only  very  slowly.  It  can  be 
detected  in  the  liver,  in  most  cases,  after  it  lias  disap- 
peared from  other  organs  of  the  body. 

Action  on  Aniiiiid«. — Animals  poisoned  by  compounds 
of  mercury  exhibit  symptoms  ;Aimilar  to  those  described 
above  for  man — namely,  stomatitis,  salivation,  catarrh  of 


the  stomach  and  intestines,  cough,  eczema,  apathy,  tre- 
mor, cachexia,  emaciation  and  death  in  coma,  more  rarely 
in  convulsions,  in  a  few  hours  or  in  from  ten  to  fourteen 
days. 

Mechanism  of  the  Action  of  Mercury. — Science  has  not 
yet  reached  a  stage  where  we  can  formulate  a  satisfac- 
tory theory  for  the  cause  of  the  action  of  mercury.  Lack 
of  space  forbids  a  discussion  of  the  various  hypotheses 
which  have  been  advanced;  sutfice  it  to  say  that  none  of 
them  is  wholly  satisfactory.  All  that  is  possible  is  to 
glance  hurriedly  and  in  a  very  general  way  at  the  mech- 
anism of  the  action. 

Owing  to  the  great  affinity  of  mercviry  for  the  uiti-ogen 
compounds  of  the  tissues,  albuminates  of  mercury  or 
analogous  combinations  are  formed,  causing  the  death 
of  the  cells.  This  layer  of  destroyed  cells  is  not  imper- 
meable but  allows  deeper  and  deeper  progressive  action, 
due  in  part  to  the  penetration  of  a  fresh  supply  of  the 
poison  or  to  the  resolution  of  the  mercury  in  the  albu- 
minate flrst  formed.  It  is  probable  that  tlie  mercury  cir- 
culates in  the  blood  in  the  form  of  what  has  been  called 
mercuric  chloride-albuminate  or  sodium  chloride-mer- 
curic-albuminate,  soluble  compounds  of  unknown  com- 
position. The  result  of  the  circulation  of  these  poison- 
ous compounds  is  tlie  death  of  cells,  etc.,  as  shown  by 
the  progress  of  the  disease  in  stomatitis,  gastritis,  en- 
teritis, salivation,  and,  even  in  the  early  stages,  in  ulcer- 
ation of  the  glottis.  That  these  symptoms  are  not  the 
result  of  contact  but  are  of  secondary  action  through  the 
blood  is  proved  by  tho  fact  that  they  appear  when  mer- 
cury is  applied  externally  (ointment)  or  injected  subcu- 
taneously  and  when  only  the  faintest  trace  of  mercury  has 
reached  the  intestines.  In  circulating  through  tlie  liver  the 
mercury  produces  an  abnormal  secretion  of  bile,  accom- 
lianied,  according  to  some  investigators,  by  the  destruc- 
tion of  countless  blood  corpuscles,  the  latter  being  depos- 
ited, so  to  speak,  in  this  organ,  and  giving  rise  to  its  fatty 
infiltration,  and  to  antemia  and  cachexia.  An  analogous 
action  takes  place  in  the  kidneys  where  the  changes  pro- 
duced in  the  tubuli  give  ri.se  to  albuminuria.  In  a  short 
time  after  circulating  through  the  body  mercury  causes 
more  or  less  marked  paralysis  of  the  muscles  and  of  the 
heart ;  this  Rabuteau  believes  to  be  due  to  the  destruction 
of  the  contractility  of  the  muscles  without  any  action  on 
the  motor  nerves.  According  to  this  view  the  cardiac 
paralysis  observed  soon  after  the  administration  of  a  very 
large  dose  is  due  to  the  loss  of  contractile  power  of  the 
cardiac  muscles  and  is  not  the  direct  result  of  neural  pa- 
ralysis. The  experiments  of  von  Mering  have  shown  that 
mercury  exerts  a  decided  and  very  deleterious  action  on 
the  vaso-motor  system  and  on  the  heart.  In  prolonged 
illness  there  can  be  no  doubt  that  mercury  exerts  a  spe- 
cific action  upon  the  central  nervous  system;  since  we 
observe  erethismus  mercurialis  and  a  weakening  of  the  in- 
telligence, perhaps  the  tremor  can  be  ascribecl  in  part  to 
this  action.  One  of  the  most  remarkable  of  the  efllects  of 
mercury  is  that  of  the  dissolving  of  calcium  salts  in  the 
bones,  to  which  reference  has  already  been  made ;  the 
lime  thus  extracted  is  eventually  deposited,  in  part  at 
least,  in  the  kidneys,  apparently  as  the  carbonate,  clog- 
ging the  canals  (see  von  Weichselbaum,  Ccntnilhl.f.  Path., 
1891,  1).  How  and  why  this  action  is  brought  about  is 
unknown. 

Kaufmann  believes  death  to  be  the  result  of  primary 
intravital  multiple  capillary  embolism  in  the  kidneys  and 
that  this  is  shown  in  epithelial  necrosis,  calcification,  and 
capillary  thrombosis.  Jolles,  on  the  other  hand,  believes 
death  to  be  the  result  of  capillary  embolism,  not  in  the 
kidneys  but  in  the  intestines. 

CUiiiriil  Tistsfor  Mercury. — The  urine  and  the  saliva  are 
the  most  satisfactory  materials  upon  which  to  work.  In 
case  the  urine  is  employed  it  is  best  to  concentrate  it  to 
about  half  its  volume.  Acidify  the  solution  to  be  tested 
with  pure  h}-rlrochloric  acid.  Introduce  two  or  three 
tiny  strips  of  pure  bright  copper  foil  abotit  1  mm.  wide 
by  3  or  4  mm.  long.  Heat  almost  to  boiling  for  from  ten 
to  fifteen  minutes.  Pour  off  the  liquid  from  the  foil  and. 
wash  the  latter  first  with  water,  then  with  alcohol,  and  dry 
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by  pressing  gently  between  sheets  of  filter  paper.  If  mer- 
cury is  present  the  copper  foil  will  be  coated  with  a  gray  or 
silvery  tilni.  A  gray  lilm  gently  I'ubbed  with  the  end  of 
a  finger  becomes  bright  and  sil  ver}-.  The  mti-e  ileposition 
of  a  film  upon  the  copper  should  not  be  taken  as  conclu- 
sive evidence  of  the  presence  of  mercury.  In  order  to 
confirm  the  i)resence  of  this  element  the  perfectly  dry 
foil  can  be  introduced  into  a  small  glass  tube  closed  at 
one  end.  The  tube  should  then  be  heated  at  a  point  from 
about  3  to  5  cm.  above  the  roll  of  clipper  foil  and  drawn 
out  to  a  bore  of  say  3  mm.,  care  being  taken  to  avoid 
healing  the  bit  of  coated  copper.  AVhen  tlie  tube  thus 
prepared  is  perfectly  cold,  the  end  containing  the  foil  is 
heated  red  hot  in  a  Bunsen  or  alcohol  lamp.  The  mer- 
cury amalgamated  witli  the  copper  is  thus  vaporized 
and"  condenses  on  the  walls  of  the  tube;  by  progressively 
lieatiug  the  tube  above  the  foil  all  the  mercury  is  driven 
into  the  constricted  part  of  the  tube  and  an  examination 
with  a  microscope  or  poclvet  magnifier  will  disclose  many 
tiny  silvery  globules  of  metallic  mercury.  In  case  the 
globides  are  very  minute,  rtibbiug  the  deposit  witli  a  fine 
iron  wire  or  with  a  drawn-out  glass  rod  will  cau.se  them 
to  unite  into  globules  large  enough  to  be  readily  detected. 
Although  this  reaction  is  a  very  delicate  one,  it  can  be 
rendereil  even  more  delicate  by  converting  the  sublimate 
of  mercury  into  red  mercuric  iodide.  This  is  accom- 
plished liy  proceeding  as  follows:  The  closed  end  of  the 
tube  is  cut  oil,  a  small  fragment  of  iodiue  introduced,  and 
the  end  of  the  tube  closed  with  a  tiny  cork.  Thus  pre- 
pared tlie  tube  is  laid  in  a  warm  place  for  half  au  hour 
or  more.  The  slow  vaporization  of  the  iodiue  causes 
the  formation  of  brilliant  red  mercuric  iodide,  which  is 
generally  easilj-  visible  to  the  naked  eye  if  the  tube  be 
held  over  white  pajier.  Too  high  a  heat  will  cause  the 
sublimation  of  much  iodine,  thus  masking  the  red  color 
of  the  iodide.  In  such  an  event  a  gentle  current  of  air 
drawn  or  blown  through  the  warm  tube  will  remove  the 
iodine.  By  this  iodine  method  0.1  mgm.  of  mercuric 
chloride  cau  be  detected  with  ease,  and  with  great  care 
the  delicacy  cau  be  pushed  to  beyond  0.01  nigm. 

Instead  of  copper  foil  a  little  spiral  of  thin  pure  gold 
foil  (dental  foil)  cau  be  wound  around  a  tiny  rod  of  me- 
tallic tin  or  zinc.  The  electrolytic  couple  thus  obtaiueil 
is  dropjied  'iuto  the  acidulated  liquid  to  he  tested.  No 
heating  is  necessary.  After  several  hovu's  the  coujile  is 
removed,  washed,  dried,  and  heated  in  the  manner  sug- 
gested above.  Most  of  the  mercury  amalgamates  witli 
the  gold,  but  a  part  is  always  deposited  upon  the  tin  or 
zinc;  hence  after  carefully  unrolling  the  gold  each  part 
of  the  couple  should  be  tested. 

Auotlier  method  con.sists  in  winding  a  spiral  of  plati- 
num foil  around  a  connnon  steel  .sew-ing  needle,  iutro- 
duciug  this  couple  into  the  liquid  and  proceeding  as 
described  above. 

A  very  convenient  arrangement  when  employing  a 
couple  is  to  drop  it  into  a  separatory  funnel  of  suitable 
size,  pour  in  the  acidulated  liquid,  and  open  the  stopcock 
so  that  tiny  drops  fall  very  slowly.  To  make  doubly 
sure,  the  liquid  can  1)0  poured  back  and  again  allowed  to 
come  in  contact  with  the  couple. 

Solid  organic  matter  can  be  brought  into  solution  by 
treating  with  hydiochloric  acid  and  potassium  chlorate 
on  the  water-bath.  Tiie  strongly  acid  solution  thus  ob- 
tained can  be  partly  neutralized  with  sodium  bicarbonate 
and  tested  for  mercury  by  any  of  the  above-mentioned 
methods.  Einile  Moniiin  Cliamot. 

MESCAL  (OR  MUSCALE)  BMJJOHS.—Anhaloniiim. 
Pelloli.  The  dried  tojisof  several  species  of  Lop/wplmi-us 
(A)ihiduiiiiiiii).  especially  L.  WUliamsii  (Lem.)  Coulter 
and  L.  Leiriiiii  (Henniug)  Rusby. 

These  cactuses  grow  in  high,  arid  mountain  localities 
of  Northern  Me\i^'0,  and  probably  also  in  the  adjacent 
portions  of  the  United  States.  The  stem  is  mostly  sub 
terranean,  its  upper  portion  ju-ojecting  slightly  above  the 
surface  as  a  fiat  disc,  roughened  witli  triangular,  thick, 
short,  fleshy  lobules  and  bearing  in  the  centre  a  mass  of 
bristly  whitish  hairs,  in  which  the  small  pink  flowers  are 


partly  concealed.  These  tops  are  sliced  off  and  dried, 
which  causes  them  to  shriuk  to  button-sliaped  discs,  one 
or  two  inches  broad  and  from  an  eighth  to  a  quarter  of  an 
inch  thick.  These  dies  constitute  the  commercial  drug. 
They  are  wrinkled  underneath  and  bear  above  the  dried 
fleshy  lobules  and  the  central  mass  of  hairs.  In  this  con- 
dition, the  withered  flowers  are  scarcely  discernible,  ex- 
cept after  soaking.  In  the  fii-st-named  species  the  hairy 
tufts  are  somewhat  separated,  while  in  the  second  the}' 
are  matted  together  and  less  white.  The  first-named 
species  contains  nearh'  one-halt  per  cent,  of  the  alkaloid 
/((//"^//(^(f'lsHiaNOa).  The  second  contains  a  smaller  total 
of  the  four  alkaloids,  inilutl'iniiie  (Ci-.lI,i,NOa),  mescaUne 
(CHiiNOs),  anhdhiiiidine  (C.oIIisNO^),  and  lophvphorine 
(C.sHisNOa).  The  Mexican  aborigines  u.se  this  substance 
asa  powerfully  narcotic  intoxicant,  the  effects  apparently 
much  resembling  those  from  the  use  of  Indian  hemp. 
Ceremonial  assemblies  are  held,  at  which  each  participant 
chews  one  or  more  of  the  "buttons,"  passing  at  length 
iuto  a  trance-like  state,  productive  of  strange  intellectual 
experiences.  Occasionally,  when  an  unusual  amount  is 
ingested,  the  subject  does  not  recover,  death  resulting. 

Nixon  found  all  the  alkaloids  of  L.  Leirenii  to  act  simi- 
larly, being  non-irritant,  sialagogue,  constipating  in  small 
doses,  apt  to  be  purgative  in  large  ones,  which  were  apt 
also  to  cause  nausea  and  vomiting,  these  results  occurring 
from  either  gastric  or  hypodermic  administration.  Small 
doses  greatly  streugtiien  and,  for  a  time  only,  accelerate 
the  heart's  action,  and  increase  arterial  pressure;  toxic 
doses  paral.yze  the  vagal  endings  and  later  the  nerve 
cells.  They  also  produce  a  rapid  and  shallow  breathing, 
death,  when  it  results,  being  due  to  res|3iratory  failure. 
There  is  a  primary  stage  of  exhilaration  and  talkative- 
ness, follow-ed  by  complete  intoxication.  The  pupils  are 
now  dilated,  there  is  increased  refiex  activitj',  but  with 
blunting  of  cutaneous  sensitiveness,  and  there  are  audi- 
tory and  nasal  hyperesthesia,  ineo-ordiiiation  and  trem- 
bling, hallucinations,  especially  of  vision,  with  kaleido- 
scopic pla_y  of  coloi'S  and  a  rapid  flow  of  ideas,  without 
control.  Intellection  and  introspection  appear  normal, 
but  dual  existence  is  sometimes  imagined.  Lewin  found 
the  toxic  symptoms  in  rabbits  to  be  similar  to  those  from, 
strychnine.  Cushney  regards  the  mescaline  as  the  ex- 
hilarating constituent,  pellotiue  as  the  hj'pnotic.  The 
medicinal  uses  of  anhalonium  have  been  but  little  de- 
veloped. Beneficial  effects  have  been  secured  from  its 
administration  as  a  cardiac  and  respiratory  stimulant  in 
asthma,  from  two  to  five  minims  of  the  fiuid  extract  being 
administered.  Anhalonine  and  pellotine  have  also  been 
administered  for  the  same  purpose,  in  doses  rather  smaller 
than  those  of  str3-chnine.  Henry  11.  Rusby. 

MESENCHYMA  is  a  term  introduced  by  the  brothers 
Hertwig  to  designate  the  non-epithelial  portions  of  the 
mesoderm.  The  mesenchyma  develops  into  a  great  va- 
riet}'  of  important  tissues,  so  tliat  a  knowledge  of  the 
histogenesis  of  the  mesench^ymal  derivatives  is  indispen- 
sable for  the  pathologist.  From  the  mesenchyma  of  the 
embryo  arise  the  connective  tissues,  the  supporting  tis- 
sue (cartilage  and  bone),  the  lymphoid  tissue.  Wharton's 
jell}-,  blood-vessels,  blood,  lymph  vessels  and  glands, 
wandering  cells,  fat  cells,  pigment  cells,  marrow,  and 
smooth  muscle  fibres.  The  embryonic  incsencliyma  con- 
sists of  more  or  less  widely  separatetl  cells  connected  by 
intercellular  bridges  of  protoplasm  and  embedded  in  a 
highly  transparent  homogeneous  matrix;  it  is  always 
covered  by  epithelium,  which  may  be  either  ectodermal, 
mesotheiial,  or  entodermal.  according  to  the  location  of 
the  tissue.     See  Embryos  and  Germ  Liiycm. 

Charles  S.  Miuot. 

MESENTERY.     See  Abdomen. 

MESODERM  is  the  middle  layer  of  the  body  of  Uie  em- 
bryo (see  Fatus  and  Germ  Liryer.s).  Mesoblast  is  also  used 
as  a  synon}'mous  term ;  .sometimes,  however,  the  term 
mesobfasts  is  ajsplied  to  the  large  cells  in  the  segmenting 
ova  of  certain  lower  animals,  from  which  the  mesodernr 
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proper  is  produced.  A  few  writers  have  sought  to  alter 
the  application  of  the  terra  mesoderm,  hut  it  is  almost 
universally  used  as  above  described,  and  to  use  it  other- 
vise  would  now  cause  unnecessary  confusion. 

G.  8.  Miiiot. 

MESOTHELIUIVI  is  a  term  introduced  by  ]\Iinot  to  des- 
igniilc  the  c -pitlieliiil  jiorlions  of  the  mesoderm,  which 
Ime  the  body  cavitj- ;  ef.  C'ailom,  including  the  mj'Otomes 
{proiiu'eriehrip,  niict.). 

METABOLISM. — Incessant  chemical  change  is  a  char- 
acteristic of  Hving-  substance.  It  matters  not  whether 
we  are  dealing  with  an  individual  cell  or  witli  the  com- 
■phcated  groups  of  cells  wliicli  make  up  the  higher  organ- 
isms,— in  any  case  activity  is  associated  with  a  transfor- 
mation of  the  complex  molecules  which  build  up  or  are 
associated  with  tlie  protoplasm.  The  expression  metabol- 
ism— or  Stoffircrlimi  of  the  Germans — is  used  to  include 
the  sum  total  of  the  chemical  exchanges  which  take  place 
in  living  organisms.  In  this  broad  sense  it  embraces  the 
transformations  which  unorganized  materials  introduced 
into  the  body  undergo,  as  well  as  the  chemical  processes 
connected  with  the  various  tissues  and  organs  themselves. 

The  active  cells  and  the  living  body  are  not  in  a  state 
of  continued  stable  eijuilibrivim.  Processes  of  growth 
and  repair  occur  side  by  side  with  the  disruption  of  ele- 
mentary tissue  substance.  The  term  ninihoUsin  (assimila- 
tion) refers  to  the  integrative  or  constructive  changes  by 
which  either  living  protoplasm  or  new  compounds  are 
built  up  out  of  simpler  materials;  while  hy  kntal/ulisiii 
(dissimilation,  disintegration)  is  meant  the  series  of  proc- 
esses which  result  in  the  breaking  down  of  the  fixed 
■constituents  of  the  organism.  Thus  analysis  and  synthe- 
sis may  pla.y  their  part  coincidently  or  successively  in  the 
various  phases  of  the  activity  of  the  living  substance; 
and  when  the  effects  of  destructive  or  katabolic  change 
are  no  longer  offset  by  appropriate  anabolic  processes, 
the  functions  may  become  impaired  or  may  cease  alto- 
gether. Indeed,  the  continuity  of  life  has  been  said  to 
de])end  upon  perfect  metabolism. 

The  general  features  of  metabolism  may  be  illustrated 
by  refei-ence  to  the  higher  animals.  Incidental  to  the 
liberation  of  energy  in  tlieir  bodies,  waste  products  are 
formed  and  eliminated  by  way  of  the  lungs,  kidneys, 
skin,  aud  intestine.  Excretion  is  thus,  broadly  speaking, 
a  feature  of  katabolism,  the  details  of  which  are  discussed 
in  other  parts  of  this  H.wsidbook.  The  losses  which 
the  body  imdergoes  in  the  expired  air,  urine,  perspira- 
tion, faeces  and  otherwise,  are  repaired  by  the  alimen- 
tary processes,  digestion,  absorption,  etc.,  wliich  are 
likewise  more  appropriately  considered  by  themselves 
(see  Digestion,  etc.).  The  facts  noted  serve,  however,  to 
emphasize  the  importance  which  the  study  of  nutrition 
has  for  a  correct  understanding  of  metabolism  in  the 
wide  sense  in  which  it  is  here  used.  The  materials  util- 
ized must  be  replaced ;  intake  of  matter  succeeds  output, 
and  accordingly  compounds  related  to  the  body  constitu- 
ents— the  foodstuffs — are  taken  up  by  the  animal  and 
prepared  for  assimilation.  By  mitrilion  the  losses  of  the 
body  are  made  good  aud  a  normal  condition  of  life  and 
growth  is  maintained. 

It  will  th\is  be  seen  that  metabolism,  in  its  entirety, 
consists  of  a  series  of  complicated  processes.  In  plants 
the  synthetic  changes  predominate,  and  highly  complex 
•compounds  are  built  up  almost  directly  from  the  ele- 
ments. In  animals,  on  the  other  hand,  katabolism 
largely  prevails.  Our  acquaintance  with  S3'nthotic  proc- 
esses in  animal  organisms  has,  however,  been  extended 
greatly  in  recent  years;  so  that  the  physiologist  of  to-day 
is  inclined  to  point  out  differences  quantitative  rather 
than  qualitative  in  kind,  between  the  life  of  ])lauts  and 
that  of  animals. 

The  chemical  changes  which  the  living  substance  or 
included  materials  (food,  drugs,  etc.)  most  commonly  un- 
dergo in  the  metaliolism  of  the  animal  body  are;  cleav- 
age aud  oxidation.  The  foodstuffs,  for  example,  enter- 
ing the  organism  in  the  form  of  complex  molecules  of 
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carbohydrate,  fat,  and  proteid,  undergo  a  more  or  less 
complete  combustion.  Oxygen  unites  with  carbon  to 
form  carbon  dioxide  and  with  hydrogen  to  form  water; 
the  nitrogen  of  the  highly  complex  proteid  substances 
reappears  in  combination  with  carbon,  hydrogen,  and 
oxygen  as  urea,  uric  acid,  hippuric  acid,  etc. ;  the  sul- 
phur and  phosphorus  of  organic  compounds  are  elimi- 
nated after  oxidation  to  sulphuric  acid  and  phosphoric 
acid.  The  final  conversion  of  the  ingesta  is,  tlien,  on  the 
whole,  an  oxidative  process,  although  .synllietie  and  re- 
duction ]irocesses  may  occur  at  various  intermediate 
stages.  It  is  tlirough  the  katabolic  processes  just  de- 
scribed that  the  potential  energy  of  the  foodstuffs  is  ulti- 
mately transformed  to  maintain  tlie  tem]ierature  of  the 
body  and  accomplish  its  work.  In  the  cleavage  of  com- 
plex compounds  to  simpler  ones  part  of  the  potential 
energy  of  the  ingested  food,  perhaps  stored  up  tempo- 
rarily in  the  form  of  glycogen  or  tissue  fat,  becomes  ki- 
netic. In  some  cases  the  combustion  proceeds  to  the  same 
end-products  which  arise  by  oxidation  outside  of  the 
body;  or,  again,  the  compounds  which  are  discharged  by 
the  elimination  of  the  products  of  katabolic  changes  may 
be  incompletely  oxidized  or  even  undergo  subsecpient 
sj'nthesis.  as  is  true  of  ;such  substances  as  urea  and  hip- 
puric acid.  The  burning  up  of  coal  in  the  steam-engine 
involves  a  relatively  simple  and  distinct  process.  Quite 
different  are  the  coinparable  changes  in  living  organisms. 
Here  the  materials  wliich  serve  as  the  soiu'ce  of  energ_y 
are  liable  to  undergo  a  whole  series  of  transformations  of 
distinct  and  varying  chemical  character.  In  some  cases, 
for  example,  the  materials  are  to  be  utilized  in  the  liber- 
ation of  heat,  while  in  others  they  may  become  in  part 
adapted  to  renew  the  structure  of  the  tissue. — to  replace 
the  worn-out  parts  of  the  machine,  as  it  were.  However 
ob.scure  the  knowledge  of  the  intermediate  processes  here 
involved  may  be  at  present,  it  is  certain  that  animal  lieat, 
protoplasmic  movement,  muscular  contractions,  and  elec- 
trical phenomena  are  all  referable  in  origin  to  the  meta- 
bolic processes  mentioned  above. 

It  was  formerly  believetl  that  the  btilk  of  the  oxidative 
changes  in  the  animal  body  takes  place  in  the  blood  and 
tissue  fluids.  The  pronuilgationof  the  celhdar  theory  in 
biology  gave  a  new  trend  to  observations  on  the  animal 
functions.  While  admitting  that  oxidation  may  occur  to 
some  extent  in  the  circulating  medium,  the  physiologist 
is  inclined  to-day  to  loolc  upon  the  tissues  as  the  chief 
seat  of  the  metabolic  changes.  The  component  cells, 
rather  than  the  tissue  fluids,  are  the  laboratories  in 
whicli  tlie  sjiecific  chemical  reactions  are  carried  out; 
and  thus  it  is  possible  to  understand  how  ]n-ocesses  of 
widel}'  differing  character — hydration  and  dehydration, 
oxidation  and  reduction — maj-  jiroceed  simultaneously, 
yet  independently,  in  the  complicated  structure  of  the 
protoplasm.  Numerous  experiments  speali  against  the 
importance  of  the  blood  for  the  physiological  oxidations 
which  take  place  in  animals.  Thus  in  frogs  aud  rabbits 
onl_y  slight  alterations  in  these  processes  have  been  ob- 
served after  removal  of  large  mirtions  of  the  circulating 
medium.  Easily  oxidizable  substances  like  lactic  acid, 
wliich  are  scarcely  affected  by  direct  contact  with  blood, 
are  readily  transformed  when  surviving  organs  are  jier- 
fused  with  blood  containing  them.  A  good  illustration 
of  this  is  obtained  liy  passing  blood  in  which  uric  acid  is 
dissolved  through  the  i.solated  liver  of  mammals.  The 
uric  acid  is  decomposed  through  the  agency  of  the  living 
cells.  With  blood  alone  little  change  occurs;  it  is  merely 
the  intermediator  liy  Avliich  oxygen  is  conveyed  to  the 
active  tissue.  In  general,  then,  the  changes  which  the 
blood  itself  undergoes  in  its  transit  along  the  vascular 
channels  form  only  an  in>iignificant  part  of  the  total  me- 
tabolic transformations  which  go  on. 

It  maj'  be  well  to  point  out  here  a  further  peculiarity 
of  animal  oxidation.  The  reaction  with  the  res]iiied 
oxygen  is  by  no  means  a  direct  one.  The  products  of 
metabolic  activity  in  the  organism  indicate  clearly  that 
the  elieniical  clianges  are  not  deiicndcnt  on  a  natural 
affinity  between  the  oxygen  and  the  organic  com]H)unds 
of  the  body.     The  combustions  in  the  organism  in  many 
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cases  proceed  at  a  temperature  at  which  no  reaction  can 
be  brouglit  about  with  oxygen  outside  of  the  bod}'.  It 
is  only  ueeessarj'  to  recall  the  readiness  with  which  fats 
are  conijiletely  burned  up  iu  animals,  whereas  in  the 
lalioratory  such  compounds  are  not  easilj-  oxidized  at 
low  temperatures.  In  other  cases  a  selective  utilization 
is  shown.  Such  ditferenees  between  the  oxidations 
within  and  without  the  body  emphasize  the  peculiar  im- 
portance of  the  structural  integrity — the  cellular  organ- 
ization— of  animals  for  these  metabolic  processes.  The 
ageiieies  b}-  which  the  cells  bring  about  tliese  changes 
are  as  yet  little  understood.  It  seems  probable,  how- 
ever, that  the  so-called  unorganized  ferments,  or  en- 
Z}-mes,  are  likely  to  assume  an  increasing  promiuence  in 
the  future  study  of  the  work  of  cells.  Indeed,  typical 
oxidative  enzymes  (oxidases)  have  already  been  found  in 
mail}'  of  the  tissues. 

The  study  of  metabolism  has  for  its  object  the  investi- 
gation of  the  exchanges  of  material  by  Avhieh  vital  phe- 
nomena are  jiroduced,  and  the  "conversion  of  chemical 
tension  into  living  energy."  The  various  processes  con- 
cerned are  by  no  means  the  same  in  all  organs  and  tissues. 
The  functions  of  the  liver  and  of  the  salivary  glands,  for 
example,  are  distinct  in  many  ways.  Valuable  data  may 
be  obtained  by  observation  of  the  changes  in  isolated 
parts  of  the  body.  By  maintaining  an  artificial  circula- 
tion through  "surviving"  organs  severed  entirely  or  in 
])art  fiom  their  normal  relations,  the  life  of  the  cells  may 
be  continued  for  hours.  Chemical  analysis  of  the  tissues 
tmder  the.se  circumstances  may  throw  light  on  their  me- 
tabolic processes;  and  changes  iu  the  composition  of  the 
circulating  medium  are  likely  to  reveal  the  nutritive  de- 
mands, the  waste,  or  the  specific  elaborations  of  the  cells. 
Again,  by  exclusion  of  individual  organs  their  normal 
activity  may  be  inferred  from  the  absence  of  certain 
functions.  The  work  of  the  spleen,  the  kidneys,  the  thy- 
roids, has  thus  been  elucidated  by  observations  on  indi- 
viduals entirely  or  iu  part  deprived  of  these  organs. 
Finally,  the  changes  in  metabolism  which  accompany 
diverse  pathological  conditions  of  the  body  have  also 
contributed  to  our  knowledge  of  the  subject.  It  is 
obvious  that  many  dilliculties  attend  the  investigation 
of  the  metabolism  of  individual  organs,  although  the 
problems  involved  are  of  great  importance  in  jihysi- 
ology.  Most  of  our  knowledge  of  metabolism  has  come 
from  a  study  of  the  organism  as  a  whole.  The  intake 
(food  and  oxygen)  and  the  output  (excretions)  have  been 
ascertained  under  the  most  varied  conditions,  while  the 
vin<lerstanding  of  the  intermediate  processes  is  still 
largely  a  matter  of  "gaps  and  guesses."  The  body  is 
constantly  undergoing  losses  which  must  be  made  good 
sooner  or  later.  Kew  material  must  be  contributed  to 
replace  the  supply  which  has  been  exhausted.  Some 
losses  may  be  temporary,  as  in  the  secretion  of  milk,  the 
production  of  eggs,  the  ejection  of  semen  or  menstrual 
tlow.  All  of  these  are,  however,  relatively  insigniticaut. 
Body  substance  is  constantly  being  eliminated  in  other 
ways.  The  lungs  give  ofE  carbon  dioxide  and  water; 
through  the  kidneys,  water,  inorganic  salts,  and  the  ni- 
trogenous compounds  (urea,  uric  acid,  hippuric  acid, 
crcatinin,  etc.)  of  the  urine  are  carried  away;  the  skin 
eliminates  water  and  inorganic  salts  together  with  insig- 
niheant  traces  of  nitrogenous  compounds  (urea),  epider- 
mis formations,  .sebum,  etc. ;  and  with  the  fa'ces  there 
passes  out  a  mixture  for  the  most  part  composed  of  res- 
idues of  the  digestive  secretions,  waste  from  the  lining 
of  the  alimentary  canal,  indigestible  materials,  and  (to  a 
small  extent  only  under  normal  conditions)  undigested 
food  residties.  The  following  table  compiled  by  Ilam- 
marsten  indicates  the  average  range  of  the  cjuantities 
excreted  in  twenty-four  hours  by  adult  men  living  on  a 
mixed  diet. 

Table  A, 

Water 2.,500  to  3,.'jtX)  pn. 

Salts  (with  tlie  uriue) 20"      31)   " 

Carbon  dioxide 750"    t«Kl   " 

Urea 20  ;'      40   ;; 

Other  nitrogeuous  urinary  constituents . "  "      .'*    " 

Solids  in  the  excrements 30  "      50 


The  relative  importance  of  the  various  excretory  chan- 
nels may  vary  greatly  according  to  external  circum- 
stances, Ilammarsten  liiis  divided  the  loss  in  the  fol- 
lowing way  :  by  the  lungs,  32  per  cent. ;  by  the  kidneys, 
46-47  per  cent.  ;  by  the  skin,  17  per  cent. ;  by  the  fa;ces, 
5-9  per  cent. 

With  the  nature  of  the  excreta  and  the  channels  by 
which  they  leave  the  body  onci^  established,  it  becomes 
possible  to  collect  the  output  and  quantitatively  deter- 
mine the  component  elements  in  order  to  comjiare  them 
with  the  matei'ials  ingested.  The  make-up  of  various 
dietaries  has  been  discussed  elsewhere  (see  Foi/il).  The 
proteids,  carbohydrates,  and  fats  which  are  the  main 
constituents  contain  the  elements  C,  H,  N,  O,  S,  and  P; 
other  elements — CI,  Na,  K,  Mg,  Ca,  Si,  F,  Fe,  I — occur- 
ring in  very  small  amounts  oi-  uu/rest  traces  only.  The 
day  of  twenty-four  hours  is  ordinarily  taken  as  the  unit 
period  in  experiments  on  metab<ilisin  in  which  the  hiilance 
of  nutrition — the  relation  between  output  and  intake — is 
determined.  The  f<iod  and  the  scjlid  and  liquid  excreta 
are  readily  analyzed  by  well-known  chemical  methods. 
For  estimating  the  gaseous  products — viz.,  the  carbon 
dioxide  and  watery  vapor  given  oft'  and  the  oxygen  con- 
sumed— special  forms  of  app.-iratus  have  been  devised. 
ResiJiration  apparatuses  for  this  purjiose  have  been  per- 
fected by  Regnault  and  Kei.set,  Petleukofer  and  Voit 
and  the  Munich  School,  Ilopjie-Seyler,  Zuntz,  Sonden 
and  Tigerstedt,  and  Atwater  and  Rosa.  For  the  details 
of  construction  of  the  various  forms  devised,  the  works 
referred  to  at  the  end  of  this  article  may  be  consulted. 
In  general,  the  individual  (man  or  animal)  is  confined 
within  a  large  box  or  respiration  chamber,  through 
which  a  measured  volume  of  air  is  constantly  being 
passed.  Portions  of  the  air  entering  and  leaving  the 
chamber  are  analyzed,  the  CO^and  the  IU<.)  in  particular 
being  determined.  The  gain  of  these  comiioiuids  in  the 
air  leaving  the  apparatus  is  directly  attributable  to  the 
gases  expired.  The  oxygen  consumjition  is  ordinarily 
ascertained  by  calculation,  although  in  certain  types  of 
apparatus  it  can  be  estimated  directly.  In  Zuntz's  form 
the  expii-ed  gases  are  collected  directly  from  the  mouth, 
respiration  ]5roceeding  through  an  appropriate  two-way 
valv('  while  the  nostrils  are  kept  closed.  Experiments  of 
the  latter  sort  can  be  carried  on  for  short  intervals  only. 
On  the  other  baud,  the  portability  of  the  apparatus  has 
made  it  possible  to  make  observations  under  the  most 
diverse  conditiims,  such  as  mountain  climbing,  marching, 
bicycling,  swimming,  etc. 

After  this  brief  review  of  the  methods  ordinarily  em- 
ployed in  the  study  of  the  total  metabolism  of  the  body, 
attention  maybe  directed  to  the  statistics  of  nutrition  de- 
rived therefrom.  It  has  been  assumed  by  investigators 
that  no  essential  differences  exist  in  the  main  features  of 
metabolisiTi  iu  the  higher  vertebrates;  and  many  of  the 
data  obtained  from  observations  on  animals  have  been 
applied  to  man.  So  far  as  is  known  the  chief  end-prod- 
ucts formed  in  the  exchange  of  materials  in  all  of  these 
individuals  are  practically  alike,  carbon  dioxide,  water, 
and  urea  being  of  predominant  importance.  It  by  no 
means  follows,  liowever,  that  the  details  of  the  processes 
are  the  same  in  the  ditfeieut  species.  That  the  body 
cannot  continue  to  undergo  losses  through  the  various 
excretory  channels  ali'cady  descrihed,  without  experienc- 
ing marked  changes  in  its  composition,  is  evident.  The 
relationship  between  the  incomings  and  outgoings — the 
balance  of  matter — may  vary  iu  different  directions,  a 
gain  or  loss  resulting  as  the  case  may  be.  "With  a  per- 
fect bahince  maintained — i.e.,  where  no  gain  or  loss  in  the 
weight  of  tiic  animal  body  occurs — mitritite  equilihrinia 
is  said  to  result.  A  determination  of  the  balance  of  ni- 
trogen and  carbon  permits  the  more  important  deduc- 
tions regarding  the  metabolism  of  matter  to  be  made. 
The  following  illustration  (Table  B)  of  the  establish- 
ment of  complete  carbon  and  nitrogen  e(iuilibrium  in  a 
man  of  70  kgm.  living  on  a  mixed  diet  is  adapted  from 
Ranke. 

It  is  interesting  to  note  how  perfectly  this  nutritive 
e<iuilibrium  may  be  maintained  for  cousiderable  periods 
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Table  b.— Balance  of  Nvtritiox  on  ax  Adequate  Diet. 


IN'CO-ME. 

EXPEXDITURE. 

Foods -Gm. 

A    .    .1,     ..1 
-~  c  ^   b  -  = 

Excretions. 

sll 

Proteid KXJ 

rat 101) 

Carliohydiates. . .  25U 

15.5      .53 
....       79 
....        93 

14.4 
1.1 

6.16 

Fa;res 

Respiration  (CDa)  . 

Itl.s-l 

15.3     225 

13.5 

223.00 

of  time  under  suitable  conditions  of  diet  and  -n-ork.  Tlie 
following  balance-sheet  is  compiled  from  the  uumei'ous 
caieful  experiments  of  Atwater.  Woods,  and  Benedict 
cairied  out  tinder  the  direction  of  the  United  States  De- 
partment of  Agriculture.  The  tirsl  five  experiments  on 
a  young  man  of  03. G  Ugm.  body  weight  show  that  he  was 
very  nearly  in  nitrogen  and  carbon  equilibrium.  No 
muscular  work  was  performed.  The  last  series  of  fig- 
ures i-epresents  the  average  of  nineteen  rest  and  work 
experiments  covering  sixty-five  days  on  different  indi- 
viduals. 

Table  c— Summart  of  Income  and  Outgo  of  Nitrogen  and 
Carbon  in  Man. 


Nitrogen. 

Carbon. 

II 

5 

c  £ 

i    ■ 

Si  s 

a" 

St 

1^ 

■^5 

In 

respiratory 
products. 

Average. 

15.3 
15.3 
13.3 
15.3 
15.3 
15.3 

0.9 
.9 
.9 
.9 
.9 
.9 

12.7 
13.5 
13.6 
13.7 
1.3.2 
13.7 

+    .8 
+   .7 

234.3 

234.3 
234.3 
234.3 
234.3 
234.3 

6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

8.7 
9.9 
10.6 
11.8 
13.6 
10.9 

220.9 
215.3 

218.8 
223.9 
221.7 
219.9 

+  5:2 

_  0 

-9,3 
-7.9 
+  3.6 

Average.    17.7 

1.2 

17.2 

-0.7 

277.2 

10.9 

12.2 

253.3 

-  1.1 

From  the  preceding  it  must  not  be  inferred  that  nitro- 
gen and  carbon  equilibrium  always  occur  together.  Con- 
ditions may  arise  readily  where  the  income  and  outgo  of 
nitrogen  are  exactly  balanced,  although  there  may  be  a 
simultaneous  deficit  or  gain  of  carbon.  This  condition 
of  the  bod}-  is  known  as  nitror/eiious  e.qrnlibnum,  and  is 
Illustrated  in  the  following  table  from  Pettenkofer  and 
Voit.  The  subject  of  the  experiment  was  a  man.  of  69.5 
kgm.  body  weight. 

Table  D.— Nitrogexocs  EtiUiLiBRiCM— Mixed  Diet. 


INCO.ME. 

Expesditcre. 

Foods— Gm. 

III 

Excretions. 

z"^ 

w.aa 

ii 

Protf-id                 137 

tl9.5 

315.5 

Urine 

17.4 
2.1 

12.7 

14.5 

348.6 

1,279 

Fat 117 

Carboliydrates    353 
Water 2,016 

Faeces  

Respiration... 

83 
838 

19,5 

315.5 

19.5 

275.8 

2.190 

A  peculiar  importance  is  attached  to  the  study  of  the 
nitrogen  output  of  the  body  owing  to  the  fact  that  this 
element  is  derived  entirely  (or  almost  so  under  ordinary 
circumstances)  from  the  decomposition  of  proteids.  The 
output  of  nitrogen  in  tlu'  urine  is  practically  a  measure 
of  the  proteid  katabolisin  of  the  body,  although  a  imrt 
o£  the  nitrogen  of  the  fa?cesisdue  to  such  metabolic  prod- 


ucts as  bile,  intestinal  secretion,  etc.  The  quantities  of 
nitrogenous  material  eliminated  through  loss  of  epithe- 
lial structures  are  ordinarily  too  small  to  possess  any 
signiticanee.  Thus  in  man  the  daily  loss  of  hair  and 
nails  is  estimated  at  only  0.03  gm.  N;  for  the  waste  epi- 
thelium the  maximum  of  0..5  gm.  N  has  been  assumed. 
Under  ordinary  circumstances  the  elimination  of  nitrog- 
enous products  in  the  sweat  is  very  slight,  although 
after  pi'ofuse  perspiration  from  0.3  to  0.75  gm.  N  has  been 
estimated  in  the  excretion  through  the  human  skin.  The 
average  daily  N  output  in  the  urine  amounts  to  16  gm. 
It  has  therefore  usually  been  assumed  in  experimental 
work  that  no  great  error  is  involved  bj'  neglecting  these 
small  quantities  of  nitrogen  in  the  excretory  products 
other  than  the  urine  and  fifces.  The  earlier  assumption 
that  gaseons  nitrogen  is  eliminated  through  the  skin  and 
lungs  has  been  shown  to  be  entirely  erroneous  lj\'  the 
work  of  the  3Iunich  School,  in  which  perfect  nitrogenous 
equilibrium  was  established  in  the  ways  alreadv  de- 
scribed. Furthermore,  repeated  careful  examinations  of 
the  expired  air  have  shown  that  no  nitrogen  compounds 
other  than  the  slightest  traces  of  ammonia  (NH3)  are  ever 
present. 

From  the  preceding  considerations  it  is  evident  tliat  the 
determination  of  the  nitrogen  balance  of  the  body  is  of 
the  highest  value  in  any  investigation  of  total  metabol- 
ism. If  the  output  of  nitrogen  in  the  urine  and  faeces  is 
less  than  the  intake  with  the  food,  it  must  be  assumed 
that  nitrogen  is  stored  up  in  the  bodj-  as  proteid  sul)- 
stance  (protein).  Likewise  a  loss  of  nitrogen  beyond 
that  of  the  ingesta  must  be  attributed  to  a  waste  of  tis- 
sue nitrogen  compounds,  the  proteids.  Since  proteids 
contain  an  average  of  16  per  cent,  of  nitrogen,  the  quan- 
tity of  ijroteid  retained  or  lost  may  be  estimated  by  mul- 
tiplying the  corresponding  figure  for  N  bj'  the  factor 
6.25.  For  example,  in  one  experiment  a  man  received 
19.1  gm.  N  in  his  diet,  and  during  the  corresponding  da}' 
eliminated  16.5  gm.  N  in  the  urine  and  1.5  gm.  N  in  the 
fa?ces.  The  body  thus  retained  19.1  -  (16.5"+ 1.5)  =  1.1 
gm.  N,  which  are  calculated  as  a  gain  of  proteid  mate- 
rial amounting  to  1.1  X  6.25  =  6.9  gm. 

A  Uatabolism  of  proteid  matter  is  constantly  going  on 
in  the  cells  of  the  animal  body.  This  is  true  in  condi- 
tions of  hunger  where  there  is  an  unbalanced  expendi- 
ture, as  well  as  on  an  abundant  diet.  Proteid  substance 
is  essential  to  the  structure  of  living  protoplasm,  the 
functions  of  which  are  intimately  associated  with  the 
metabolism  of  this  complex  nitrogenous  compound. 
The  extent  to  which  the  body  proteid  breaks  down  va- 
ries within  wide  limits  which  will  be  discussed  later. 
The  most  peculiar  feature  of  proteid  metabolism,  how- 
ever, lies  in  the  fact  that  nitrogenous  equilibrium  may 
be  maint;tine<l  with  variations  of  considerable  magnitude 
in  nitrogen  import.  With  the  proper  nutritive  condition 
of  the  body  and  an  adequate  supply  of  both  proteid  and 
non-proteid  food,  the  nitrogen  export  tends  to  balance 
the  import,  even  when  large  quantities  are  introduced. 
In  other  words,  the  organism  endeavors  to  adapt  its  ni- 
trogen output  to  the  quantities  of  nitrogenous  com- 
pounds taken  in.  What  the  exact  nature  of  the  proteid 
substances  attacked  is,  has  been  a  matter  of  dispute 
aiuong  physiologists.  By  some  it  is  maintained  that  all 
proteid  broken  down  has  been  an  integral  part  of  the 
living  tissue  cells;  others,  again,  draw  a  distinction  be- 
tween this  "  morphotic"  proteid  and  "  circulating"  jiroteid, 
the  latter  being  independent  of  the  structures  themselves 
and  forming  the  important  antecedent  of  the  nitrogenous 
katabolites.  Discussion  of  the  questions  at  i.ssue  would 
be  unprofitable  in  this  place.  The  observarion  of  chief 
interest  lies  in  the  fact  that  beyond  a  certain  point  the 
animal  body  does  not  tend  to  accumulate  proteid  mate- 
rial. "Putting  on  tlesh,''  in  distinction  from  fattening,  is 
a  process  difficult  of  accomplishment  in  a  healthy  adult. 
The  explanation  lies  in  the  law  of  nitrogenous  equi 
librium;  the  tendency  toward  adaptation  between  proteid 
intake  and  nitrogenous  metabolism.  This  is  well 
illustrated  in  an  experiment  by  von  Noorden  on  a  young 
woman. 
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Table  E.  — Balanxe  Sheet  with  Vaeyixg  Nitrogen  Intake. 


Day. 

Nitrogen 

intake. 

Gra. 

Nitrogen 

in  fteces. 

Cim. 

Nitrofren 

in  urine. 

Gin. 

Balance. 
Gm. 

14.4 
14.4 

14.4 

ai.96 

20.96 

20.96 

20.96 

O.TO 
.70 
.70 
.82 
.82 
.82 
.82 

13.6 
13.8 
i3.6 

16.8 
18.2 
19..i 
20.0 

+  0.1 

2               

-    .1 

3 

+   .1 

4     

+  3.34 

+  1.94 

6 

+    .68 

+    .14 

That  the  carbon  balance  in  metabolism  does  not  neces- 
sarily follow  the  balance  for  nitrogen  has  already  been 
indicated  in  the  e.xperinient  on  nitrogenous  equilibrium 
t|  noted  from  Pettenkofer  and  Voit.  The  body  may  gain 
or  lose  in  weight  in  spite  of  a  perfect  balance  between 
nitrogen  import  and  export.  If,  as  in  the  experiment 
mentToned,  carbon  is  retained,  the  question  arises:  In 
what  form  is  it  stored  up?  Carbon  is  a  constituent  of 
the  proteids  as  well  as  of  the  fats  and  carbohydrates.  If 
we  assume  that  there  is  no  gain  or  loss  of  carbohydrate, 
the  gain  of  fat  in  this  case  is  easily  calculated.  Ordinarj' 
hody  fats  contain  about  76  per  cent,  of  carbon.  Accord- 
ingly, by  multiplying  the  carbon  retained,  315.5  —  375.8 
=  39.7  gm.,  by  the  factor  \"^  =  1.3,  the  quantity  of  fat 
laid  on,  oi  gra.,  is  ascertained.  Let  us  next  consider  a 
case  in  which  N  equilibrium  has  not  been  attained,  and 
gain  or  loss  of  proteid  is  determined.  Part  of  the  car- 
bon goes  with  the  nitrogen  to  form  proteid,  its  relation 
being  as  53  per  cent.  :  16  per  cent.,  or  3.8  :  1.  If,  in 
case  of  loss  of  nitrogen  and  carbon,  the  quantit}'^  of 
the  latter  belonging  to  the  nitrogen  is  calculated, 
any  further  deficit  of  carbon  is  inferred  to  be  referable 
to  fat  lost  and  may  be  estimated  as  such.  Similar 
considerations  ajiply  to  the  reverse  case,  and  it  is  easy 
to  ascertain  whether  excess  of  carbon  in  the  food  over 
the  carbon  of  the  excreta  is  stored  up  as  proteid,  or  fat, 
or  both. 

There  is  another  aspect  of  metabolism  which  deserves 
consideration  here.  The  functions  of  the  living  animal 
organism  are  continued  by  the  transformation  of  the  po- 
tential energy  of  the  foodstuffs  or  body  constituents  into 
kinetic  energy.  In  this  way  mechanical  work  is  done 
and  heat  is  produced.  The  body  has  often  been  com- 
pared to  a  steam-engine  in  which  similar  energy  transfor- 
mations are  accomplished.  In  the  case  under  consider- 
ation the  fuel  is  normally  represented  by  the  typical 
animal  compounds:  proteids,  fats,  and  carbohydrates. 
The  energy  is  liberated  in  part  as  a  result  of  cleavage 
processes  "and  more  commonly  through  oxidative 
changes,  the  peculiarities  of  which  have  already  been 
disctissed.  The  efficiency  of  the  body  as  a  machine  is 
relatively  large.  Under  appropriate  conditions  as  much 
as  one-fifth  of  the  available  energy  in  the  fuel  (food)  may 
be  converted  into  mechanical  work — a  jiroportion  seldom, 
if  ever,  equalled  in  machines  of  human  construction.  The 
remainder  of  the  available  supply  is  transfonned  into  heat, 
by  part  of  which  the  body  temperature  of  the  higher  ani- 
mals is  kept  up.  Atwater  and  Rosa  have  determined  the 
efficiency  of  a  "  man  not  accustomed  to  severe  exercise 
who  worked  in  this  case  eight  hours  a  day  on  an  ergo- 
meter,  which  consisted  of  a  stationary  bicycle  belted  to  a 
small  dynamo.  The  whole  was  placed  in  a  respiration 
calorimeter  (described  below)  in  which  the  subject  re- 
mained for  several  days.  The  total  amount  of  heat  given 
off  was  accui-ately  measured  by  means  of  the  calorimeter. 
The  work  done  was  determined  by  measuring  the  current 
produced  by  the  dynamo.  The  electrical  energy  was  1  hen 
transformed  into  heat,  and  its  amount  was  included  in  the 
total  heat  measured  by  the  calorimeter.  In  addition  to 
these  heat  measurements  the  total  income  and  outgo  of 
nitrogen,  carbon,  hydrogen,  and  water  were  determined. 
In  these  particular  experiments  the  average  work  done 
was  about  40  watts  per  day,  or  109,000  kilogrammetres, 
equivalent  to  2.56  calories  per  day.  Dividing  this  by  the 
total  number  of  caloiies  measured  by  the  calorimeter, 


8,736  per  day,  they  obtain  an  average  mechanical  effi- 
ciency of  7  per  cent,  of  the  total  energy  metabolized. 
But  after  deducting  the  average  amount  of  energy 
luetabolizefl  by  the  same  man  at  rest,  which  had  been 
found  by  several  experiments  to  be  about  2.500  calories, 
the  remainder,  which  was  assumcHi  to  be  the  energy  me- 
tabolized for  the  perfoi'iiiance  of  the  work,  is  1,226  calo- 
ries per  day,  and  the  mechauic-a!  efficiency  becomes,  for 
these  experiments,  21  per  cent."  Ziinlz  aiid  others  have 
reached  the  conclusion  that  about  35  per  cent,  of  the  ex- 
tra energj-  of  the  food  used  in  connection  with  the  extra 
muscular  work  is  available  for  that  work;  and  fi'om  ex- 
periments on  a  bicycle  rider  (Miller)  it  has  been  calculated 
that  during  six  daysof  almost  continuous  racing  an  effi- 
ciency of  36  per  cent,  was  maintained.  According  to 
Carpenter  the  best  record  of  any  lieat  engine  is  probably 
that  of  the  Deisal  motor (33.7  percent.).  The  best  steam- 
engine  record  shows  an  efficiency  of  22.7  per  cent.  Most 
engines  developed  in  a  form  availaljle  for  practical  use 
are,  however,  decidedly  inferior  to  these,  as  they  are  to 
the  human  machine. 

Up  to  this  point  we  have  considered  only  the  balance 
of  matter  in  the  body,  b_v  following  the  fate  of  the  in- 
gested foodstuffs  in  the  chemical  changes  which  they 
undergo.  Equal!)'  important  is  the  study  of  the  bnlance 
(if  cncryy — a  subject  which  still  requires  far  more  exten- 
sive investigation  than  has  been  accorded  to  it  up  to  this 
time.  The  application  of  the  law  of  the  con.servation  of 
energy  to  the  animal  body  has  been  accepted  generally, 
although  experimental  contirniation  was  wanting  until 
q\iite  recently.  If  the  law  holds,  the  net  income  and 
outgo  of  energy  should  be  the  same.  The  methods  by 
which  this  problem  is  attacked  may  next  be  considered 
brieflj'. 

The  total  potential  energy  of  the  foodstuffs  can  be  as- 
certained by  determining  the  amount  of  heat  which  they 
yield  on  complete  combustion.  The  results — heats  of 
combustion — are  conveniently  expressed  as  heat  units  or 
cnhries,  a  small  calorie  bein.gtbe  amoimtof  Iieat  requii-ed 
to  warm  1  c.c.  of  water  from  0'  to  1°  C.  The  large 
calorie  (kilocalorie),  which  is  most  commonly  employed 
in  this  connection,  represents  the  amount  of  heat  nec- 
essary to  raise  1  kgm.  of  water  1°  C.  The  heats  of 
combustion  are  determined  in  special  forms  of  appara- 
tus of  which  the  special  one  devised  by  Berthelot  and 
called  "bomb  calorimeter"  is  at  present  most  widely 
used  in  various  modifications.  The  details  of  the  process 
must  be  consulted  elsewliere.  The  heats  of  combustion 
of  the  foodstuffs  may  be  taken  as  a  measure  of  their  po- 
tential energy  and,  with  certain  limitations,  of  their  "  fuel 
value."  i.e.,  "their  value  for  the  production  of  heat  and 
muscular  work  when  they  are  consumed  in  the  body. 
The  fats  and  carbohydrat"es  air  completely  burned  up, 
with  the  formation  of  carbon  dioxide  and  water.  In  the 
met.abolism  of  proteids,  however,  the  end-products,  urea, 
uric  acid,  etc.,  represent  products  incompletely  oxidized 
and  thus  .still  capable  of  yielding  energy.  The  potential 
energy  of  these  products  must  accordingly  be  subtracted 
from  that  of  the  tola!  material  from  which  they  are 
formed  in  order  to  obtain  the  pliysiological  fuel  value  of 
the  jjroteids.  The  physiological  value  of  each  of  the 
three  classes  of  foodstuffs  is  given  as  average  figures  by 
Rubner: 

1  gm.  proteid 4.1  kilocalories 

1  gm.  fat 9.3 

1  gm.  carbohydrate 4.1  " 

The  consideration  of  nutrition  with  reference  to  the 
metabolism  of  energy  has  led  to  the  discovery  of  an  im- 
portant phvsiologicai  principle.  It  has  been  ascertained 
that  the  foodstuff's  can  replace  each  other  in  the  body  in 
proportion  to  the  available  jjotential  energy  contained  in 
them,  i.e..  according  to  their  imlynamic  tnlues.  For 
illustration,  100  gm.  of  proteid  =  100  gm.  of  carbohy- 
drate =44.1  gm.''of  fat  in  combustion  within  tlie  body, 
since  each  of  these  quantities  will  yield  the  same  physi- 
ological fuel  values,  viz.,  410  kilocalories.     The  experi- 
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mental  verification  of  tliis  principle  was  obtained  by 
Eubner  on  animals  as  indicated  below. 

Table  f.— Isodynamic  Values  Per  100  Parts  of  Fat. 


Nutrients,  water  free. 

As  determined 

by  direct 

experiments 

with  animals. 

As  deter- 
mined by  tlie 
calorimeter. 

Differences 

in 
percentages. 

225 
243 
2:e 
2»t 
256 

213 
23.5 

229 
23.5 
2.55 

+  5.6 

4-4.3 

+  1.3 

0 

0 

The  importance  of  the  law  of  the  isodynamic  value  of 
the  fond.stulTs  lies  in  its  application  to  dietetics;  for  the 
nutritive  demands  of  the  body  are  satisfied  by  the  intake 
of  jiotential  energy.  A  certain  minimum  of  proteid  being 
excejited.  it  matters  little  how  the  remainder  of  the  diet 
is  constituted,  i.e.,  whetiier  composed  of  fat,  carbohy- 
drate, or  even  proteid,  provided  that  the  total  energy 
offered  remains  sufficient. 

The  outgo  of  energy  in  the  body  offers  greater  diffi- 
culties in  its  measurement.  For  tlie  excreta  this  is  esti- 
mated by  direct  calorimetric  determinations  (on  the  uiiue 
and  fa;ces)  which  give  a  measure  of  the  potential  energy 
in  them.  The  heat  radiated  from  the  boily  aud  the  me- 
chanical work  done  require  special  methods  for  their 
determination.  The  kinetic  energy  given  off  as  heat  is 
measured  in  a  respiration  calorimeter  and  accessory  ap- 
paratus, tlie  most  successful  forms  of  which  have  been 
devised  by  Rubner  and  Rosenthal  in  Germany  and  At- 
water  and"  Rosa  in  tliis  country.  The  latter  have  carried 
their  respiration  calorimeter  to  a  liigh  degree  of  perfec- 
tion. Its  essential  features  are  ''a  chamber  seven  feet 
long,  four  feet  wide,  and  six  and  a  half  feet  high,  fur- 
nished with  a  folding  chair,  table  and  bed,  and  other  ap- 
pliances for  physical  comfort;  apparatus  for  maintain- 
ing, meastiring,  and  analj'zing  a  ventilating  current  of 
air;  arrangements  for  passing  food  and  driuk  into  tlie 
chamber  and  for  removing  the  solid  and  liquid  excreta; 
and  devices  for  determining  the  heat  given  off  from  the 
body  of  the  man  in  the  cliamber,  aud  in  work  experi- 
ments, a  stationary  bicycle  or  other  apparatus  adapted 
for  the  performance  of  muscular  work  and  for  determin- 
ing the  heat  equivalent  of  the  muscular  work  done." 
(See  article  on  Valorimetry  in  Vol.  II.) 

Table  G.— Comparison  of  Income  and  Outgo  of  Energy  in 
Experiments  covering  Fifty-Seven  Experime.ntal  Days- 
Amounts  Per  Day. 


1 

^    "i 

tf    •= 

S    -5 

|a« 

8*^1.5 

tig^ 

Difference 

Kind  of  e.tiJertiiient. 

Ca  s_. 

s.a.li 

(in  terms  of  net 

^ 

z;2o3 

Income). 

o 

a  y 

S,     o 

Average  for  11  rest 

Calories. 

Calories. 

Calories. 

Per  ceni. 

experiments 

37 

32.34 

22.30 

-    4 

-  0.2 

Average  for  6  work 

experiments 

20 

36.74 

3ii.o6 

-  18 

—    :o 

Average  for  17  rest 

and  work  experi- 

.57 

27.40 

27.31 

-    9 

—    .3 

In  calorimetric  investigations  on  dogs,  Rubner  found 
that  differences  of  income  and  outgo  of  energy  in  the 
individual  experiments  were  in  some  cases  quite  appre- 
ciable, but  for  the  forty-five  days  covered  by  the  ex- 
periments there  was  a  discrepancy  of  onl}'  0.47  per 
cent.  These  observations  have  thus  splendidly  con- 
firmed the  applicaticm  of  the  law  of  the  conservation  of 
energy  to  the  living  animal  body.  No  less  striking  and 
conclusive  are  the  results  ol)tained  on  man  by  Atwatcr 
and  his  associates  working  with  tlie  respiration  calorime- 
ter just  described.     Since  irregularities  in  the  physiologi- 


cal processes  are  unavoidable,  variations  in  the  Individ ua. 
experiments  are  inevitable.  The  errors,  however,  tend 
to  ccmiiterlialauce  (me  another  in  a  series  of  experiments, 
as  Table  G  shows. 

The  averages  for  the  fift3--seven  days  of  the  seventeen 
experiments  show  a  difference  of  0.3  per  cent.,  a  quan- 
tity far  within  the  limits  of  experimental  error  aud  pli3'S- 
iological  uncertainties.  No  more  striking  demonstration 
could  be  expected.  It  is  instructive  to  comjiare  the 
amounts  of  heat  given  off  in  different  ways  in  the  same 
experiments. 

TABLE    H.— PERCENTAGES     OF     TOTAL    ENERGY     GIVEN     OFF     FROM 

THE  Body  in  Different  Ways. 


Heat. 

In  rest 

experiments. 

Per  cent. 

In  work 

experiments. 

Per  cent. 

From  tbe  skin  by  radiation  and  conduc- 
tion (iMid  in  e.\haled  air) 

In  iiriiH^  nnd  Uvn-s 

In  wai.-r  v:ip<*rized  from  lungs  and  skin. 
Heat  eiiujvalciit  of  exteraal    muscular 

74.3 

1.4 

34.4 

62.3 

30!8 
6.4 

Total 

100.0 

100.0 

Nutritive  equilibrium  is  an  essential  condition  for  the 
integrity  of  the  body  and  the  unimpaired  continuation  of 
its  functions.  The  factors  which  occasion  a  demaiul  for 
nutritive  material  are  growth,  tissue  repair,  work,  and 
maintenance  of  bod)'  temperature.  In  the  healthy  adult 
the  last  two  are  the  chief  factors  to  be  dealt  with.  Other- 
wise stated,  the  organism  calls  for  potential  energy  in  the 
form  of  available  food  ;  and  the  extent  of  the  needs  of  the 
animal  must  vary  with  a  variety  of  conditions.  During 
complete  rest  of  the  boily  a  transformation  of  energy  is 
occasioned  by  the  work  of  the  heart  and  respiratory 
mechanism,  the  digestive  glands  and  accessor}' apjiaratus, 
accidental  muscular  movements,  etc.  ;  but  the  chief  de- 
mand comes  from  the  great  mass  of  living  cells  which 
are  the  seat  of  continual  chemical  cliange.  Hence  if  fol- 
lows that  a  large  aggregate  of  these  cells,  as  exemplilied 
in  a  large  individual,  will  require  more  food  than  a 
smaller  one.  If  we  comivire  two  individuals  of  etiual 
weight  one  of  whom  is  relatively  corpulent  (i.e.,  con- 
tains a  larger  proportion  of  physiologically  inert  fat),  it 
will  be  found  that  the  extent  of  metabolism  here  like- 
wise depends  on  the  total  mass  of  active  tissue.  These 
facts  are  made  evident  by  a  study  of  the  energy  trans- 
formation, or  the  extent  of  metabolism  in  individuals  of 
various  sizes  when  at  rest,  and  likewise  by  a  stud_v  of  the 
oxygen  consumption  which  occurs  under  these  circum- 
stauces.  Thus  in  an  experiment  of  Pettenkoferand  Voit 
a  muscular  man  of  71  kgm.  metabolized  78  gm.  of  proteid 
and  215  gm.  of  fat  during  rest  and  fasting,  while  a  less 
vigorous  individual  of  59  kgm.  required  onh'  63  gm.  of 
proteid  and  163  gm.  of  fat.  Again,  a  corpulent  individ- 
ual of  73.0  kgm.  (at  rest  and  fasting)  utilized  3,130  calo- 
ries =  39  calories  per  kilogram  in  twenty-four  hours, 
while  a  strong  man  of  equal  body  weight  (71.1  kgm.)- 
required  3,393  calories  =  33.6  calories  jier  kilogram. 
The  conditions  of  experiment  being  alike  here,  we  must 
attribute  the  variations  to  the  absolute  preponderance  of 
active  cells  in  the  second  individual.  Zuntz  lias  calcu- 
lated that  the  circulatory  mechauism  requires  from  3  to 
10  per  cent,  and  the  work  of  respiration  from  10  to  30  per 
cent,  of  the  total  potential  energy  lost  during  rest  of  the 
body  as  a  whole. 

It  is  thus  evident  that  the  great  bulk  of  the  potential 
energy  which  au  individual  at  rest  transforms  is  con- 
verted iuto  heat  rather  than  external  work.  Heat  pro- 
duction, i.e.,  utilization  of  potential  energy  in  the  animal 
body,  is  regulated  according  to  the  loss  of  heat  which  it 
experiences.  This  has  been  emphasized  b}-  the  extensive 
investigations  of  Rubner.  Other  factors  may  add  to  the 
effect  in  a  minor  degree,  but  in  the  absence  of  muscular 
work  it  is  the  tendency  toward  the  lowering  of  body 
temperature  which  plays  the  important  role  in  regulating 
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heat  production.  Phj-siologists  liavf  long  known  that  in 
proportion  to  tlieir  body  weight  small  individuals  give 
oU:'  more  heat  (and  accordingly  undergo  more  active  me- 
tabolism) during  rest  than  larger  ones  under  similar  ex- 
ternal conditions;  and  this  observation  applies  with  re- 
strictions to  animals  of  different,  as  well  as  to  those  of 
the  same,  species.  Smaller  animals  have,  as  both  Richet 
and  Rubuer  pointed  out,  a  proportionately  larger  body 
surface  than  larger  ones.  A  large  surface  exposure  fa- 
cilitates loss  of  heat,  which  in  turn  stimulates  metabol- 
ism and  lieat  production.  Numerous  experiments  have 
confirmed  the  fact  that  heat  radiation  from  the  body  and 
katabolic  changes  are  proportional  to  the  extent  of  sur- 
face and  not  to  the  mass  of  the  animal.  This  is  shown 
in  the  following  table  in  wdiich  the  intensity  of  heat  pro- 
duction was  calculated  by  Rubner  from  the  quantity  of 
proteid  and  fat  consumed  by  seven  dogs  of  different 
sizes: 


T.VBLE  I. 

—Relation  of  Heat  Production  to  Size  of  Bony. 

Weieht 

BodT 

Body  surface 

per  kgni.  of 

body  weialit.. 

Sq.  cni. 

Dally  heat 
production 

Heat- 
production  per 

of  aulnial. 

surface. 

per  kgm.  of 

square  metre  of 

Kffiii. 

Sq.  em. 

body  weight. 

body  surface. 

Calories. 

Calorie.*, 

31.20 

10,750 

344 

35.68 

1,036 

34.00 

8,801 

366 

40.91 

1,113 

19.80 

7,500 

379 

45.87 

1,207 

is.ai 

7,663 

421 

46.30 

1,097 

9.61 

5,286 

550 

65.16 

1,183 

6.. 50 

3,72t 

573 

66.07 

1,1.53 

3.19 

2:423 

726 

88.07 

1,212 

Since  heat  is  produced  by  the  physiological  combustion 
of  body  compounds,  and  since  the  normal  temperature  of 
animals  of  the  same  species  is  approximately  constant,  it 
is  to  b('  expected  that  the  products  of  these  oxidations, 
such  as  carliou  dioxide,  should  likewise  vary  inversely 
with  the  weights  of  the  animals.  Tne  output  of  carbon 
dioxide  per  unit  of  bod}'  surface,  however,  is  very  con- 
stant, as  the  following  observations  of  Richet  on  dogs 
show  ; 

Table  J,— The  Production  of  COj  in  Relation  to  the  Size  of 

THE  BODY. 


Weight  of  animal— Kgm. 

COsPerkgm. 
per  hour. 

and 

COa  per  sq.  dcni. 
and  per  hour. 

2«       

0.93.5 
.940 
.970 
1.200 
1.045 
1.120 
l.aKI 
1.300 
1.400 
1.550 
1.750 

0.2.51) 

24                         

.244 

OQ                                     

.2:t6 

Hi           

.270 

14                    

.338 

i5 ;::::::::::::::::::: 

.239 
.233 

s                              

.233 

6           

237 

,342 

.245 

The  relation  of  body  surface  to  heat  production  ap- 
plies equally  to  the  hu'inan  individual  at  various  stages 
of  its  growth.  Rubner  has  constructed  the  following 
table  showing  the  heat  production  in  calories  per  twenty- 
four  hours. 


Table  k.— Heat  Production 

IN  Man  (Twextt-Four  Hours.) 

Calculated 

Total 

Subject. 

Total 

Calories 

body 

calories  per 

calories. 

per  kgm. 

surface  in 

ni2  of  body 

cm2. 

surface. 

Child  of   4.03  kgm 

368 

91.3 

3,013 

1,221 

"    11.8     "    

966 

81.5 

7,191 

1,343 

'•    16.4     "     

1.313 

73.9 

7,681 

1,579 

"    2:5.7     "    

1,411 

59.5 

10,1.56 

1,389 

■'    30.9     "    

1,784 

57.7 

12,123 

1,472 

"40.4     "    

3,106 

52.1 

14,491 

1,4.53 

Man  of  67        "    

2,843 

42.4 

20,305 

1,399 

Here  too  the  heat  production  per  kilogram  is  seen  to  be 
larger  in  the  smaller  body.  The  relatively  smaller  metab- 
olism per  unit  of  surface  in  the  infant  is  presumably- 
due  to  a  more  perfect  conservation  of  heat  through  arti- 
ficial conditions  at  this  period  of  life.  The  somewhat 
larger  figures  for  the  next  period  are  perhajjs  attrib- 
utable to  the  higher  "nutritive  plane"  or  greater  proto- 
plasmic activity  in  early  youth. 

The  power  of  rapid!}-  increasing  heat  production  to 
meet  a  sudden  demand  is  far  nuire  important  to  a  small 
animal  than  to  a  large  one.  As  Stewart  has  expressed  it, 
to  reduce  the  temperature  of  an  elephant  or  of  a  horse  by 
one  degree,  a  considerable  quantity  of  heat  must  be  lost, 
while  a  very  slight  loss  would  sultice  to  cool  a  mouse  by 
that  amount.  Tlie  surface  by  which  the  heat  is  lost  is,  fur- 
thermore, greater  in  proportion  to  the  mass  in  small  than 
in  large  animals.  Accordingly,  the  fact  that  the  metabol- 
ism of  an  animal  varies  ap|iioximately  as  its  surface,  and 
not  as  its  mass,  is  an  illustration  of  the  nice  adjustment 
by  which  heat  equilfbrium  is  maintained.  This  chemical 
activity  is  regulated  by  the  nervous  system ;  for  Richet 
has  .shown  that  anajsthetized  animals  no  longer  retain 
this  regulation.  For  example,  in  dogs  to  which  chloral 
was  administered,  the  average  results  obtained  for  the 
carbon  dioxide  output  no  longer  showeil  the  typical  in- 
crease with  decrease  of  weight  that  was  indicated  in  a 
previous  table  for  normal  fasting  dogs  at  rest. 

Table  l.— Metabolism  in  Chloralized  Animals, 


Average 

weight  of  dog. 

Kgm. 

CO2  output 

per  kgm. 

and  per  hour. 

Gm. 

Average 

weight  of  dog. 

Kgm, 

CO;  output 

per  kgm. 

and  per  hour, 

Gm. 

3s.,5 
13 

0.550 
.597 

7.75 
4.5 

0.643 
.609 

In  the  preceding  paragraphs  the  characteristics  of 
total  metabolism  in  the  fasting  organism  at  rest  have  been 
discussed.  The  ingestion  of'food  is  of  itself  sufficient  to 
modify  metabolism,  as  shown  by  the  increased  produc- 
tion of  heat  and  of  carbon  dioxide,  and  likewise  by  the 
increased  consumption  of  oxygen  as  comjiared  with  the 
hunger  figures.  The  increase  is  slight  compan-d  with 
that  occasioned  by  other  causes,  such  as  w-ork.  and  is  un- 
questionably attributable  to  activity  of  the  digestive 
glands  and"  the  muscular  apparatus  of  the  alimentary 
tract.  The  greatest  augmentation  of  heat  production 
tisually  occurs  soon — as  early  -as  the  first  hour— after 
feeding,  i.e.,  at  a  period  when  digestion  (rather  tluin  ab- 
sorption) is  at  its  height  (Reichert).  Similar  increase  of 
metaliolism  can  be  instigated  in  the  absence  of  food  by 
agents,  such  as  purgatives,  which  provoke  the  gastro- 
intestinal canal  to  activity;  while  it  fails  to  appear 
wlien  food  material  is  introduced  directly  into  the  circu- 
lation, without  being  subjected  to  digestive  processes  in 
the  body.  Furthermore,  both  Rubner  and  Reichert  have 
demonstrated  that  the  extent  of  metabolism  varies  with 
the  kind  of  food  ingested.  Thus  after  ]iidteiil  feeding  the 
effects  are  more  marked  than  after  fat  feeding.  Tliese 
facts  all  serve  to  indicate  that  ingestion  of  food  directly 
increases  the  oxidative  processes  in  the  body  because  of 
the  consequent  work  of  the  digestive  apparatus,  and  not 
necessarily  because  the  food  ingested  is  at  once  burned 
up.  A  slight  rise  of  body  temiierature  which  Reichert 
and  others  have  shown  to  be  due  to  heat  production,  and 
which  is  sometimes  referred  to  as  "digestive  fever,"  is 
observed  during  the  period  of  digestion.  Zuntz  has  cal- 
culated that  the  "digestion  work"  in  a  man  at  rest  may 
increase  metabolism  and  heat  production  ten  per  cent. ; 
while  in  an  individual  at  work,  i.e..  already  subject^  to 
increased  oxidative  processes,  it  may  amount  to  only  five 
per  cent.  The  extent  of  immediate  utilization  of  the 
remainder  of  the  ingesta  depends  on  factois  wljich  are 
yet  to  be  considered.  Of  these  muscular  work  is  nor- 
mally the  most  prominent.  Experimental  observation  at 
once  reveals  the  vast  influence  which  work  has  on  metab- 
olism.    In  general,  the  increased  heat  production,  elimi- 
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nation  of  carbon  dioxide  and  water,  and  tlie  lieiglitened 
consumption  of  o.xygcn  l)ear  witness  to  tlie  source  of  tlie 
energj-  set  free.  A  few  figures  from  actual  experiments 
will 'best  illustrate  this  statement.  Thus  the  following 
table  compiled  from  the  determinations  of  Atwater  and 
Benedict  on  liealtliy  men  indicate  the  increased  metabolic 
activity  incidental  to  work  as  shown  by  the  increased 
output  of  carbon  dioxide.  Some  details  of  the  changes 
brought  about  will  be  considered  later,  in  particular  the 
nature  of  the  body  constituent  burned  up. 

Table  M.— Carbon   DioxmE  Eliminated   by   LrxGS  and   Ski.v 
Ddring  Rest  a.nd  Work. 


Proportion  of 

i 

1 

si. 

Rate  Per  Hoir. 

3 

o 

Total  for 
twexty-foi'r 

HOTRS. 

Day 

Niffht 

o 

Day 

Night 

« 

Periods. 

Periods. 

f§ 

Periods. 

Periods. 

Kind  of 

d'J 

experiment. 

s 

SiS 

■A 

ik 

s 

s 

^o 

s    ^s 

~-. 

3 

c-  ^ 

<^ 

1 

en 

SS 

1- 

si 

si 

=  1 

2 

J{ 

H 

< 

Cu 

&. 

■< 

<; 

< 

a. 

C., 

< 

37.8 
75.5 

-> 

I- 

22.4 

:22.6 

33.1 

52.2J 

28.6 
3t>.2 

— 

t- 

- 

Rest 

45 

20 

794 
1,253 

37.2!a-..n 

76.6  ;M-1 

28.1126.4 
3o.7  16.3 

16  9 

Work 

H.  8 

The  elimination  of  carbon  dioxide  during  the  working 
hours  is  twice  as  large  as  during  the  corresponding  hours 
of  the  rest  da3's.  In  these  experiments  the  heat  equiva- 
lent of  the  extei'ual  muscular  work  done  was  only  6.4 
per  cent,  of  the  total  energy  given  off  from  the  body  in 
different  ways. 

The  following  data,  taken  from  experiments  on  man 
by  Katzenstein,  show  the  intensitj'  of  the  metabolic 
changes  which  work  brings  about,  as  expressed  in  the 
consumption  of  oxj'gen  per  minute  in  contrast  with  the 
conditions  prevailing  during  rest:  During  rest,  363  c.c; 
walking  on  level,  763  c.c. ;  walking  uphill,  1,253  c.c. 

Rubner  has  calculated  the  total  metabolism  of  a  large 
number  of  individuals  on  the  basis  of  an  average  body 
weight,  and  expressed  in  heat  units  (kilocalories),  thus: 

Table  N. 

During  rest  2,303  cal.=  32.9  cal.  per  liilo. 

SUgbt  bodily  work  (pliy- 

sicians,  etc.) 3,442  "  =  34.9       "     "       =     6;!  increase. 

Medium     bodily    work 

(sokUers.  etc) 2.868  "  =  41.0       "     "        =   24S 

Severe  work  (machinists, 

etc.) 3.362  "=48.0       "     "       =    4o« 

Exhausting  work  {miners, 

etc.) 4,790  "  =68.4       "     "       =  108S 

Finally,  the  important  influence  of  training  must  be 
noted  in  this  connection.  It  has  repeatedly  been  shown 
that  the  trained  individual  works  more  economically, 
i.e.,  utilizes  less  potential  energy  in  accomplishing  tlie 
same  muscular  task.  No  specific  effects  attributable  to 
mental  activity  or  to  sleep  have  yet  been  detected.  The 
slightly  diminished  metabolism  during  sleep  is  usually 
ascribed  to  the  absence  of  all  muscular  effort. 

In  cousidei'iug  the  iulluence  which  the  various  constit- 
uents of  the  diet  exert  upon  metabolism,  it  may  be  well 
to  take  up  first  the  changes  which  go  ou  in  the  absence 
of  food,  i.e.,  in  nUirriitiim  or  inanition.  Certain  species 
are  adapted  by  nature  to  undergo  pi'olonged  hunger 
without  serious  harm.  This  is  true  of  hibernating  ani- 
mals, such  as  the  marmot  and  the  bear,  in  which  the  vital 
processes  are  at  an  ebb  during  certain  portions  of  the 
year.  In  most  animals,  liowever,  katabolism  continues 
uninterruptedly  dining  starvation.  The  body  consumes 
its  own  tissues,  and  the  exleiit  of  the  changes  will  depend 
somewhat  upon  the  jirevious  nuti'itive  condition  of  the 
individual.  The  store  of  fat  is  the  first  to  be  called  ou. 
and  the  relative  participation  of  the  various  organs  and 
tissues  is  shown  graphically  in  the  chart  constructed 
from  Voit's  aualvses  of  slurved  animals. 


Table  O.— Graphic  Repkese.vtatiox  of  the  PErcentaok  op 
Tissues  Lost  Dueixg  Starvation.  The  Shaded  .\reas  Repre- 
sent  Loss,   THE   tjNSHADED     AREAS    RESIDUE    AT    D£ATH.      (From 

Waller.  I 


fat,  93  per  cent, 
spleen,  66.7  per  cent, 
liver,  .5.3.7  per  cent, 
testis,  40  per  cent, 
muscles,  30.5  per  cent, 
blood,  27  per  cent, 
kidney,  25,9  per  cent. 
%^  skin,  20,6  per  cent, 
intestine,  18  per  cent, 
lungs,  17.7  per  cent. 
pancreas,  17  per  cent, 
bones,  13,9  per  cent. 


^   nervous    system,   3.5 
^      per  cent. 

heart,  2.6  per  cent. 
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An  inspection  of  the  diagram  above  brings  to  liglit  the 
significant  fact  that  those  organs,  viz.,  the  heart  and 
central  nervous  system,  which  serve  the  bod)'  in  most 
imjiortant  capacities  are  not  drawn  upon  until  the  very 
end.  Thus  they  work  at  the  expense  of  the  olher  tis- 
.sues.  During  starvation  urea  continues  to  be  excreted 
in  the  urine,  the  (luantity  being  rather  large  for  a  day  or 
two  and  then  reaching  a  daily  level  which  may  remain 
fairly  constant  for  some  time.  This  level,  it  may  reason- 
alily"  be  assumed,  represents  the  extent  of  proteid  katab- 
olism necessary  for  the  continuance  of  the  bodily'  func- 
tions. Where  there  is  an  abundance  of  body  fat,  the 
nitrogen  outjjut  may  vcmaiu  at  a  low  figure  for  .some 
time.^  The  sudden  rise  in  urea  excretion  bcfoie  death 
intervenes  has  been  interpreted  to  indicate  that  the  fat 
lias  largely  been  used  up  and  that  tissue  proteids  are 
tlienceforth  called  upon  to  yield  the  entire  euergv  lilier- 
ated.  Some  of  the  experiments  on  fastin.g  men  who 
were  previously  well  nourished  indicate  a  low  nitrogen 
output,  as  low  as  3,3  gm.  per  day  being  obtained  bv 
Luciani  at  the  end  of  Succi's  thirty  days'  fast.  In  other 
cases  a  somewhat  larger  output  has  been  found.  Thus 
in  careful  experiments  by  Zuntz.  I.  Munk,  and  others  in 
Berlin  ou  the  "  professional  faster "  Cetti  and  on  Breit- 
haupt,  the  data  following  were  obtained  from  examina- 
tion of  the  urine.  The  nitrogen  has  been  calculated  to 
proteid  (N  X  6.25). 

Table  P. 
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Second  hunger  day 

Third  hunger  day 

Fourth  hunger  day 

62.5 

83.7 
80.5 
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Sixtl'  hunger  flay 

63.3 

Seventh  hunger  day 
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Of  tlie  total  loss  of  body  Wfiglitdnriug  inanition,  about 
two-tliiids  may  be  ascribed  to  loss  of  water,  and  the  re- 
niuiliing  one-tliird  to  body  proteid  and  fat,  the  relative 
proportion  of  the  latter  being  deteiinined  by  the  pre- 
vicjiis  nutritive  condition.  It  is  therefore  obvious  that 
•complete  inanition  is  more  far-reaching  in  its  effects  and 
less  readily  endureil  than  starvation  in  which  water  is 
consumed.  During  hunger  the  fa'ces  which  continue 
to  lie  passed  from  the  intestine  have  their  origin, in  ma- 
terials poured  into  the  alimentary  canal.  In  appearance 
the  "hunger  feces"  resemble  those  following  a  diet  rich 
in  meat ;  and  the  thought  is  at  once  suggested  that  the 
fffces  ordinarily  discharged  after  an  easily  digestible  diet 
consist,  principally,  of  secretory  products  from  the  ali- 
mentary tract,  and  are  not  to  be  considered  as  the  undi- 
gested residue  of  the  food  to  any  great  extent.  In  the 
experiments  on  Cetti  and  Breitliaiipt  quoted  above,  the 
average  daily  quantity  of  dry  substance  in  the  fteces  was 
S.8  and  2  gm.  respcctivclj',  having  a  nitrogen  content  of 
from  five  to  eight  per  cent.  Normal  fa'ces  ordinarily  con- 
tain from  three  to  four  per  cent,  of  nitrogen. 

To  the  physician  the  study  of  metabolism  in  hunger  is 
of  interest  in  connection  with  the  observations  made  in 
various  conditions  of  deficient  nutrition,  or  malnutrition. 
In  many  of  these  cases  the  proteid  metabolism  may  fall 
to  a  very  low  limit,  especially  where  the  contributory 
causes  are  gradual  in  their  onset  and  where,  as  in  paraly- 
sis, there  is  little  bodily  movement  to  call  upon  the  store 
of  energy. 

It  will"  be  impossible,  within  the  brief  limits  of  this  ar- 
ticle, to  di.scuss  in  detail  the  influences  which  the  various 
factors  of  the  diet  exert  on  metabolism,  and  on  proteid 
metabolism  in  particular.  The  dogmatic  statements 
which  maj-  be  made  must  be  accepted  with  some  re- 
serve, since  a  vast  number  of  modif3iug  conditions  must 
lie  taken  into  consideration  in  each  case.  The  tendency 
toward  the  establishment  of  nitrogenous  eqnilil/iium  has 
already  been  referred  to.  Briefly  it  may  be  expressed  as 
follows:  On  a  diet  sufficient  to  cover  the  calorimetric 
needs  of  the  body,  the  extent  of  nitrogenous  (proteid)  me- 
tabolism is  determined  within  certain  wide  limits  by  the 
intake  of  nitrogenous  food.  For  the  lower  limit  about  O.o 
gm.  of  proteid  per  kilogram  of  body  weight  may  be  ac- 
cepted, a  normal  figure  (Voifs)  being  1..5  gra.  per  kilo- 
gram. These  figures  are  exclusive  of  tlie  losses  through  the 
fjEces.  The  latter  will  vary  somewhat  with  the  nature 
-of  the  diet,  certain  forms  of  vegetable  proteid  being  util- 
ized less  readily  than  the  proteids  of  meat.  The  differ- 
ences are,  however,  merely  due  to  ilifferences 
in  the  digestibility  and  absorption  of  the  two 
classes  of  materials,  occasioned  by  the  character 
of  the  vegetable  foods  with  their  cellulose  struct- 
ures. So  far  as  is  known  at  present,  the  pure 
vegetable  proteids  undergo  changes  in  metab- 
olism directly  comparable  with  those  ascer- 
tained fcjr  the  proteids  of  animal  origin. 

In  man  nitrogenous  equilibrium  can  be  at- 
tained for  a  short  time  on  a  purely  proteid 
(meat)  diet.  The  large  quantity  of  such  food 
which  is  nccessar}'  is  eaten  and  digested  onl}- 
with  great  difticulty.  The  process  of  "put- 
ting on  flesh  "  in  distinction  from  "  laying  on 
fat "  is  accordingly  confined  to  a  few  general 
conditions  of  nutrition.  These  include  the 
periods  of  growth  and  of  convalescence  after 
wasting  disease  or  deficient  nutrition.  The  de- 
termining factor  in  anj'  case  is  the  immediate  nutritive 
state  of  the  tis.sue  cells:  and  thus  in  part  is  explained 
the  hypertrophic  growth  of  muscles  incidental  to  in- 
creased activity  The  condition  of  the  cell  rather  than 
the  character  of  the  food  material  is  perhaps  the  impor- 
tant element  here.  Undoubtedly  variations  occur  with 
the  species  as  with  the  individual  in  this  respect;  and 
Pflliger  has  pointed  out  cases  in  which  the  growth  of  the 
total  cell  substance  ma}'  be  assumed  to  be  doubled  after 
proteid  feeding.  A  most  peculiar  fact  is  the  marked  in- 
crease in  proteid  metabolism  and  in  total  metabolism 
brought  about  by  increasing  the  proteid  of  the  diet. 
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This  is  indicated  in  the  following  table  constructed  by 
Tigerstedt  from  the  experimental  data  of  Pettenkofer 
and  Volt. 

Table  Q.— Effect  of  Proteid  Diet  on  Metabolism. 
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The  calculation  of  the  total  metabolism  in  units  of 
heat  produced  in  No.  7  gives  results  twice  as  large  as 
those  obtained  during  hunger  (No.  1),  while  the  proteid 
metabolism  undergoes  a  manifold  stimulation.  Upon 
such  facts  depends  the  efficiency  of  some  of  the  preva- 
lent modes  of  treatment  for  obesity.  The  large  propor- 
tion of  proteid  in  the  diets  prescribed  provokes  a  rela- 
tively large  waste  of  tissue  substance,  especially  when 
the  total  intiike  is  comparatively  small  for  the  daily 
needs. 

The  sulphur  and  phosphorus  of  the  proteids.  oxi- 
dized in  metabolism  to  sulpluiric  acid  and  phosphoric 
acid,  are  excreted  as  salts  in  the  urine.  Their  elimina- 
tion usually  runs  close!}'  parallel  to  tliat  of  nitrogen,  the 
quantity  of  sulphates  taken  in  with  the  diet  being  very 
small.  The  determination  of  the  sulphates  of  the  urine 
affords  a  valuable  means  of  controlling  experiments  on 
proteid  metabolism,  especialh"  where  non-proteid  nitrog- 
enous substances  (.such  as  amido-acids)  are  ingested. 
The  diagram  presented  below  shows  the  relative  fluctu- 
ations in  the  average  rates  of  excretion  of  N  and  SOs  in 
the  experiments  of  Sherman  and  Hawk  on  men  living  on 
a  fixed  diet.  The  estimations  were  made  at  intervals 
during  the  day,  and  the  values  on  the  left  rei)resent  per- 
centages of  an  assumed  standard  rate  of  excretion  for 
each  of  the  constituents.  The  parallel  vertical  lines 
separate  the  successive  days.  On  the  fourth  and  sixth 
days  large  additional  quantities  of  proteid  were  con- 
sumed. It  will  be  seen  that  in  general  the  excretion  of 
sulphates  ran  quite  parallel  to  that  of  nitrogen. 

T.iBLE  rs.— Excretion  of  N  axd  SO3. 
2  3  .1  5  0  7  •* 


The  phosphoric  acid  of  the  urine  represents  one  of  the 
end-products  of  the  katabolism  of  nucleoproteids,  and  an 
increased  elimination  of  it  may  be  interpreted  as  evidence 
of  nuclear  waste  in  the  bcxly.  if  no  nucleic  acid  com- 
pounds (such  as  occur  abund'antly  in  tbj'mus,  pancreas,^ 
etc.)  orphosphorized  proteids  (pseudonucleins)  like  case- 
in are  ingested.  Conditions  may  arise  in  which  the  ex- 
act parallelism  between  N  and  P  excretion  is  abolished. 
Rohmann  and  his  pupils  have  shown  that  these  phos- 
phorized  proteids  have  a  peculiar  importance  in  nu- 
trition, and  that  phosphorus  in  tlie  form  of  inorganic 
phosphates  cannot  completely  replace  such  organic  com- 
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pounds  of  phosphorus  as  are  represented  b}'  casein  and 
vitellin. 

We  liave  seen  that  the  body  may  soon  reacli  nitrogen 
equilibrium  after  ingestion  of  considerable  quantities  of 
proteid.  The  stud.y  of  the  time  within  wliich  the  extra 
nitrogen  is  again  eliminated  has  indicated  that  the  pro- 
teid is  quickly  broken  down  in  metabolism.  A  glance  at 
the  diagram  of  N  and  SO3  excretion  presented  above 
verifies  this.  When  lean  beef  suliicient  to  furnish  about 
64  gm.  of  extra  proteid  was  taken  with  breakfast  on  the 
two  ilays  indicated,  the  nitrogen  of  the  urine  began  to 
rise  in  the  first  three  hours  and  reached  a  maximum  be- 
tween the  sixth  and  ninth  hours,  after  which  it  declined 
at  first  rapidly  and  then  more  slowly,  reaching  its  nor- 
mal after  about  tliii'ty-six  to  thirty -nine  hours.  The  na- 
ture and  extent  of  the  changes  in  the  urine  seem  to  have 
been  about  the  same  when  the  proteid  was  simply  added 
to  the  dic't  as  when  it  was  sub.stituted  for  an  isodynamic 
amount  of  fat. 

A  consideration  of  the  influence  of  the  non-uitrogenous 
foodstuffs,  the  fats  and  carbohydrates,  leads  to  conclu- 
sions quite  different  from  those  drawn  for  the  proteids. 
It  is  evident  that  the  non-nitrogenous  foods  cannot  be  fed 
aloue  for  any  length  of  time  without  bringing  about 
effects  comparable  with  tliose  obtained  during  hunger. 
The  chief  interest  regarding  their  behavior  in  metabolism 
therefore  lies  in  the  influence  whieli  they  exert  on  nitrog- 
enous or  proteid  katabolism.  In  genei'al,  it  may  be 
stated  that  the  fats  and  carbohydrates,  even  when  fed  in 
large  quantities,  fail  to  increase  metabolism  in  any  such 
degree  as  does  proteid  feeding.  On  the  contrary,  the 
pre.sence  of  non-nitrogenous  constituents  in  the  diet  tends 
to  diminish  the  amount  of  proteid  re(|uired  to  bring  the 
bod\"  into  nitrogenous  eqinlibriuiu.  Tiie  fats  and  carbo- 
hydrates, and  the  so-calleil  "carbon  nioiety  "  of  the  pro- 
teids, i.e.,  the  portion  remaining  after  the  deduction  of 
sufficient  carbon  to  unite  with  the  nitrogen  to  form  lu'ca, 
may  all  be  deposited  in  the  organism  in  the  form  of  fat 
or  glycogen.  Or,  again,  by  being  burned  up  they  may 
jirotect  tlie  ti.ssue  fat  from  katabolism  and  in  this  case 
likewise  bring  about  a  diminished  loss  or  resultant  gain 
to  the  body.  This  is  knowu  as  pivtiid-Kjiarutg  action. 
Tlie  adipose  tissue  of  the  body  may  apparently  act  in  a 
manner  analogous  to  that  of  the  fat  of  the  diet.  It  is  gen- 
erally admitted  that  the  proteid-spaiing  power  of  carbohy- 
drate food  is  distinctly  greater  than  that  of  the  fats.  In- 
deed a  quantity  of  proteid  wliich  fails  to  produce  nitrogen 
equililirium  may  do  so  when  carl)ohydrate  is  added  to 
the  diet.  The  same  is  true  to  a  lesser  degree  in  the  case 
of  fats.  Thus  a  dog  which  required  1  kgm.  of  meat  to 
reach  N  equilibrium  was  observed  to  .show  a  similar  ni- 
trogen balance  on  a  diet  of  only  500-600  gm.  of  meat  to- 
getlier  with  100-1.50  gm.  of  fat.  The  extent  of  fat  utili- 
zation, on  the  other  hand,  Avill  depend  on  the  quantities 
of  proteid  and  carbohydrate  simultaneously  fed,  and  also 
on  the  amount  of  muscular  work  performed.  From  an 
economic  standpoint  the  sparing  action  of  the  carbohj'- 
drafes  on  proteid  katabolism  is  of  interest  in  view  of  the 
relative  cheapness  of  this  type  of  foodstuff  in  comparison 
with  proteids  and  fats.  Proljlems  of  cost  as  well  as  of 
efflcieucj'  must  enter  largely  into  practical  dietetics,  es- 
pecially where  the  nutrition  of  large  masses  is  involved. 
The  proteid-sparing  action  of  carbohydrates  is  well  illus- 
trated b_v  the  figures  compiled  from  an  experiment  by 
I.  Munkon  a  dog  of  38  kgm.  (see  Table  S). 

No  consideration  of  the  influence  of  the  various  dietary 
constituents  would  be  complete  without  reference  to  a 
number  of  accessory  substances  cither  commonly  taken 
with  the  food  or  closely  related  to  the  foodstuffs  proper. 
Thus  the  albtnninoid  yeUitin  enters  into  ordinaiy  diet  to  a 
considerable  extent.  Although  it  contains  nitrogen  in 
practically  the  same  proportions  as  this  element  exists 
in  the  simple  proteids,  gelatin  cannot  completely  replace 
the  latter.  Experiments  on  animals  have  shown  that 
when  gelatin  is  fed  exclusively,  tissue  proteids  are  al- 
ways consumed  in  excess  of  the  gelatin  introduced  and 
sooner  or  later  serious  symjitoms  intervene.  For  exam- 
ple, a  50  kgm.  dog  living  on  200  gm.  of  gelatin,  2.50  gra. 


Table  S.— Effkct  of  C-VRBOHTDRiTES  ON  Proteid  Metabolism. 


Food. 

Flesh. 

Meat. 

Carbohydrates. 

Metabolized. 

Gain  (+) 

or  loss  ( - ) . 

G  rams. 

Grams. 

Grams. 

Grams. 

2,m 

2.50 

im 

-03 

2(1(1 

3(10 

233 

-  Si 

211(1 

rm 

201 

-    1 

2110 

.5IX) 

1T2 

—  2S 

2(M1 

500 

132 

—  68 

—  32 

20(1 

500 

16S 

200 

500 

123 

+  '•& 

of  starch,  100  gm.  of  fat,  and  13  gm.  of  beef  extract  jier 
diem  died  in  tliirty  days  as  a  result  of  continued  proteid 
katabolism  (I.  JIunk).  Ingested  with  proteid  and  other 
foodstuffs,  however,  gelatin  exerts  a  noticeable  proteid- 
and  fat-sparing  action  and  thus  behaves  like  a  non-nitrog 
enous  food.  It  has  been  found  possible  to  replace  as 
much  as  five-sixths  of  the  proteid  of  the  diet  with  gela- 
tin without  unfavorable  outcome. 

In  view  of  the  peptonization  which  proteids  undergo 
in  the  digestive  processes  it  has  been  asked  whether  tlie 
various  hydration  products,  alhinnoses  and  peptuncs  in 
particular,  can  replace  ordinary  proteids.  A  practical 
aspect  of  tlie  problem  is  seen  in  the  present  widespread 
use  of  predigested  or  partially  digested  foods.  From  the 
data  available  the  statement  seems  justifiable  that  .some 
of  these  may  replace  proteid  without  disturbance  of  the 
nitrogenous  equilibrium  of  the  individual.  Recent  in- 
vestigation has  indicated  that  distinct  differences  occur 
in  various  digestive  products,  and  as  yet  no  exiieriments 
in  this  direction  have  been  sufficiently  prolonged  to  per- 
mit any  far-reaching  statements.  Whether  the  non-pro- 
teid  nitrogenous  compounds  (such  as  axptirayin  and  amido 
<ici(ls)  can  undergo  a  sj'nthesis  to  proteid — as  Loewi  has 
recently  suggested  (1902) — remains  to  be  seen.  Fatty 
((cids  have  been  observed  to  exert  the  same  proteid-spar- 
ing action  as  comparable  quantities  of  fat.  The  phy.sio- 
logical  action  of  alcohol  has  formed  the  subject  of  much 
controversy.  It  seems  certain,  however,  tliat  moderate 
quantities  are  almost  completely  oxidized,  and  in  non- 
toxic doses  probabl_y  ma}'  exert  a  slight  jjroteid-sparing 
action.  The  function  of  the  iiuirganic  .■ialts  of  the  diet  is 
apparently  exerted  more  in  directing  the  metabolism  of 
the  body  than  in  any  immediate  participation  in  the  ex- 
change of  materials.  Their  importance  is  fully  demon- 
strated h_v  the  serious  effects  which  follow  the  removal  of 
even  single  elements  from  the  diet.  At  certain  periods 
Ca,  Fe,  etc.,  enter  into  .synthetic  processes.  Large  quan- 
tities of  common  ti.ssue  constituents,  such  as  chlorides  and' 
phosphates,  tend  in  general  to  exert  an  increased  action 
on  the  metabolism  of  proteids. 

The  general  features  of  metabolism  during  muscular 
activity  have  already  been  reviewed.  There  can  he  lit- 
tle question  that  the  muscles  themselves  are  the  seat  of 
active  chemical  change.  It  is  sufiicient  to  point  to  the- 
disappearance  of  glycogen  from  the  contracting  muscle' 
and  the  appearance  of  products  like  carbon  dioxide  and 
lactic  acid.  The  lymph  bathing  the  muscle  cells  is 
called  upon  to  furnish  oxygen  and  organic  compounds, 
while  it  carries  away  the  products  of  katabolism.  We- 
are  now  in  a  ijosition  to  consider  what  are  the  sources  of 
the  energy  expended.  Are  the  nitrogenous  or  non-nitrog- 
enous constituents  drawn  upon  in  muscular  Avork?  Tlie 
older  view  of  Liebig  that  the  muscles  work  entirely  at 
the  expense  of  their  proteid  constituents  was  conclu- 
sively overthrown  by  the  investigations  of  Voit  and  his 
successors.  The  output  of  carbon  dioxide  and  water  is- 
promptly  increased  by  mu.scular  activity  to  an  extent  di- 
rectly proportional  to  the  work  done.  With  reference  to 
nitrogenous  metabolism  no  such  effect  can  be  noted. 
Under  satisfactory  conditions  of  diet  the  elimination  of 
urea  is  scarcely,  if  any,  greater  during  work  than  with 
the  same  intake  of  proteid  during  rest.  This  indicates 
clearly  that  the  non-nitrogenous  compounds  are  the  chief 
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sources  of  tlie  energy  expeudeil  by  the  imiscles.  JIanj' 
statistical  farts  are  in  harmony  with  this.  Thus  the  diet 
of  the  laboring  classes  compared  with  that  of  less  active 
persons  does  not  contain  an  excess  of  proteid  siitiicient  to 
account  for  more  than  a  small  fraction  of  the  extra  work 
done  and  heat  produced,  as  will  be  seen  iu  the  commonly 
accepted  standards  below. 

Tablk  T.— Comparison  of  Dietary  Standards. 


Subject. 


Man  at  moderate  work 
O'oit)  

Man  at  moderate  work 
(Atwaier) 

Man  at  hard  work  (Voit)  . . 

Man  at  hard  ivuTk  (.\twater) 


Proteids. 
Grams. 


118 

12.5 
143 
150 


Fats. 
Grams. 


36 

'ioo 


Carbo- 
hydrates. 
Grams. 


500 
436' 


Potential 
energy. 
Kilocal. 


3,055 

3,.t00 
3.370 
4,300 


Actual  metabolism  experiments  are  in  accord  with 
what  the  statistical  inquirj-  would  lead  us  to  expect. 
On  an  abundant  mixed  diet  no  marked  increase  in  pro- 
teid katabolisin  attends  periods  of  muscular  work. 
\\'heu,  however,  the  diet  is  too  scanty  to  furnish  the  po- 
tential energy  recjuired,  body  proteid  ma\"  be  called  upon 
to  furnish  the  tlelicieuey  ;  and  under  these  circtunstances 
the  nitrogen  output  in  the  urine  is  observed  to  be  in- 
creased. The  same  pheuomenou  is  observed  after  pro- 
longed or  severe  exertion,  although  the  extra  nitrogen 
output  may  not  occur  until  the  day  following  the  exer- 
cise. This  suggests  (as  experience  in  training  athletes 
shows)  that  the  increased  cellular  acli\ity  of  the  muscles 
calls  forth  metabolic  changes  in  the  contractile  tissue 
independently  of  the  transformation  of  energy  incidental 
to  the  work  done.  Ptlilger  has  lately  attempted  to  refer 
the  source  of  musctdar  energy  to  proteid  substances, 
since  he  succeeded  in  keei)ing  a  dog  for  weeks  upon  a 
diet  of  very  lean  meat  and  cau.sing  him  to  do  a  very 
large  amount  of  muscular  work  during  this  period.  Ex- 
periments of  this  sort  merelv  show  that  in  the  absence  of 
non-nitrogenous  food  the  bodv  can  utilize  proteid  in  liber- 
ating energy  through  the  muscles.  This  is  the  less  re- 
markable since  recent  investigation  has  made  probable 
the  existence  of  large  carbohydrate  groups  in  manj'  of 
the  proteids.  As  Schaefer  has  said  iu  this  connection: 
"  The  most  probable  view  appears  to  be  tiiat  the  muscle, 
like  other  cells,  although  it  can  only  build  up  the  bio- 
plasm out  of  proteid,  is  nevertheless  able  to  produce 
muscular  energy  by  the  oxidation  of  any  or  all  the  or- 
ganic foodstuffs,  and  that  this  process  is  attended  ouly 
by  such  small  disintegration  and  loss  of  the  proteid  ma- 
terial of  the  bioplasm  as  is  necessarily  attendant  upon  its 
functional  activity — a  lo.ss  which  is  comparable  to  the 
wear  and  tear  of  the  working  parts  of  the  machine  as 
distinct  from  its  consumption  of  fuel." 

Of  other  influences  which  ma,v  bear  upon  inetabolLsm 
nervous  excitement  or  mental  ((c^/c//// apiiarently  brings 
about  no  noticeable  change  in  the  katabolism  of  proteid 
or  the  utilization  of  fat.  Iu  the  higher  animals  which 
maintain  an  approximately  constant  body  temperature, 
changes  in  the  surrounding  temperature  do  not  moilify 
proteid  metabolism.  With  increased  cold  more  fat  is 
used  up  by  the  organism.  The  influences  of  age  and  sex 
are  largely  dependent  upon  variations  in  the  size  of  the 
body  which  condition  the  inequalities  in  heat  regulation 
already  discussed.  In  old  age  metabolism  is  less  intense 
and  the  nutritive  requirements  are  consequently  dimin- 
ished. The  few  experimental  data  at  hand  indicate  that 
during  the  period  of  menstruation  the  output  of  nitrog- 
enous waste  may  be  diminished.  A  similar  sparing  of 
proteid  appears  to  occur  during  the  period  of  gestation. 
Mauj-  driiyii  exert  pi-onouuced  effects  on  metabolism 
either  directly  or  indirectly  through  the  physiological 
reactions  (sucli  as  muscular  excitability,  or  sleep)  which 
thev  provoke.  Coffee  and  tea,  and  some  of  the  more 
witiely  used  food  preservatives  (borax,  formaldehyde, 
etc.)  liave  no  extensive  efi'ects  iu  this  i-espect,  when  used 


in  very  small  quantities.  In  larger  doses  they  tend  to 
increase  proteid  metabolism.  The  action  of  various  thera- 
peutic agents  cannot  be  discussed  here. 

No  account  of  metabolism  in  disease  need  be  given  in 
detail  here,  since  the  iieculiar  features  are  presented  else- 
where under  the  descriptions  of  the  various  pathological 
states  (see  Diabetes,  Fever,  etc.).  In  febrile  diseases  it 
seems  to  be  demonstrated  that  katabolism  is  stimulated 
and  may  be  increased  twenty-five  per  cent,  beyond  that 
wliicli  occurs  in  health.  The  extensive  exchange  of  mate- 
rials is  usually  associated  with  increased  work  o^  the  heait 
and  respiratory  mechanism.  To  this  may  be  added  the 
results  of  the  deficient  nutrition  which  is  common  to  the 
sick,  and  a  specific  effect  of  the  toxic  bacterial  or  proto- 
plasmic products  which  may  directly  stimidate  proteid 
metabolism.  The  destruction  of  the  nitrogenous  tissue 
compounds  may  pi'oceed  very  rapidly  in  fever  and  lead 
to  extreme  emaciation,  although  total  metabolism  may 
not  be  more  marked.  In  rf('((fefcs  increased  ]iroteid  katab- 
olism usually  occurs.  It  seems  likely  that  this  is  a 
physiological  consequence  of  the  failure  on  the  part  of 
the  organism  to  utilize  carbobj'drates ;  and  iu  many  of 
the  milder  t3'pes  the  loss  of  nitrogenous  substance  may 
be  limited  by  an  appropriate  diet  which  will  afford  suffi- 
cient energy  in  place  of  the  wasted  sugar.  The  exten- 
sive proteid  katabulism  in  the  several  forms  of  diabetes 
must,  however,  be  attributed  to  toxic  effects  ami  to  the 
perversions  of  metabolism  peculiar  to  the  disease.  The 
effects  of  hepatie  disease  vary  with  the  nature  of  the 
pathological  condition.  In  icterus  they  are  largelj'  indi- 
rect, depending  in  part  on  the  remote  results  of  impaired 
digestion,  while  in  cirrhosis  and  in  acute  atrophy  of  the 
liver  we  have  to  deal  wMth  ineflicicnt  liepatic  cells. 
Thus  it  is  that  unusual  end-products  of  proteid  decom- 
position (such  as  leucin  and  tyrosin)  make  their  appear- 
ance in  the  urine,  and  direct  attention  to  the  incomplete- 
ness of  the  chemical  reactions  iu  the  cells  which  are 
ordinarily  entrusted  with  important  functions.  In 
certain  types  of  leiika-mia  there  is  evidence  of  disordered 
metabolism  of  the  nuclein  substances,  giving  evidence  of 
itself  in  an  increased  output  of  urio  acid  and  phosphates 
in  the  urine.  In  various  forms  of  aiuvinia  the  pceidiar 
perversion  of  metabolism  consists  in  disturbances  of  inter- 
nal respiration  connected  with  the  deficiency  of  blood 
pigment.  Further  disturbances  of  nutrition  may  be  sec- 
ondary. The  metabolic  phenomena  in  diseases  of  the 
gaslro-intesiinal  triiet  are  largely  the  outcome  of  malnu- 
trition, the  deficient  work  of  the  digestive  mechanism 
perhaps  being  accompanied  in  some  instances  by  an  auto- 
intoxication. The  whole  subject  of  metabolism  in  dis- 
ease deserves  further  study  before  more  general  conclu- 
sions can  be  drawn. 

The  history  of  the  foodstuffs  after  their  introduction 
into  the  organism  is  fragmentary  and  uncertain  in  many 

/NH, 
details.      The  formation  of  urea,  0=0,   the  most  im- 

\NH. 
portant  nitrogenous  end-product  of  the  katabolism  of 
simple  proteids,  can  safely  be  a.ssigneil  to  tlie  liver;  al- 
though evidence  is  not  wanting  that  small  quantities 
may  arise  elsewhere,  perhaps  in  the  muscles.  The  na- 
ture of  the  intermediate  steps  still  remains  somewhat 
hypothetical.  There  is  much  in  favor  of  the  view  that 
the  proteid  is  first  transformed  to  simple  compotmds  like 
ammonia  (NHs)  and  carbon  dioxide  (CO.).  and  tliat  am- 
monium carbonate  (NH4);C03  may  be  the  precursor  of 
urea.  It  is  not  unlikely  that  the  bulk  of  the  proteid  ni- 
trogen leaves  the  various  organs  in  the  form  of  ammo- 
niu'm  lactate,  C.H4(OH)COO".NH,,  which  is  brought  to 
the  liver  and  there  oxidized  to  carbonate.  When  the 
liver  cells  undergo  degeneration,  the  amount  of  urea  iu 
the  urine  is  diminished  while  the  quantity  of  amraouiion 
compounds  is  augmented.  Furthermore,  urea  can  be 
formed  in  the  liver  from  ammonium  carbonate,  other 
ammonium  salts,  and  even  amido  acids  such  as  glycociill, 
CH...(NH.j)COOH.  Drechsel  assumed  that  the  "p">cess 
took  place  with  the  formation  of  ammonium  carbamate 
as  an  intermediate  stage,  as  follows: 
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/O.NH4 

c  =  o     1 

\O.NH4 


/O.NH4 
->    0  =  0    > 

\NH. 


Ammonium  carbonate.      Ammonium  carbamate. 


/NH. 
0  =  0 
\NH. 

Urea. 


The  possibility  of  a  direct  fovniation  of  urea  from  pro- 
teids  is  no  longer  excluded.  Bj'  direct  oxidation  with 
permanganate  in  the  presence  of  ammonia  at  40°  C. 
Hofmeister  has  succeeded  in  obtaining  lu-ea  from  va- 
rious substances,  both  nitrogenous  and  non -nitrogenous. 
There  is  at  present  no  experimental  evidence  to  suggest 
that  such  oxidative  syntheses  actually  occur  in  the 
body.  Another  source  of  urea  may  he  found  in  ai'giuiu, 
CbHmNjOj,  which  is  formed  by  the  hydrolytic  cleavage 
of  proteids  and  by  digestive  enzymes.  Arginin  yields 
urea  on  decomposition  as  follows: 

/NHa                        NH.>  /NHo 

C  =  NH     ■  +   HoO   =  C  =  O 

\NH.CH..CHj.CH2.CH.C00H  \NH, 

Arginin.  Water.            Urea. 


+ 


NH,  XH. 

CH,.  CH,.  CH..  CH.  COOH. 

Ornitliin. 


Gulewitsch  has  detected  arginin  in  the  spleen  of  the 
ox,  and  thus  demonstrated  that  it  may  occur  in  the  body. 
In  view  of  all  tlie.se  facts,  it  is  quite  possible  tliat  urea 
may  arise  in  a  number  of  ways  in  metabolism  and  in- 
clude one  or  more  of  the  processes  outlined.  Other 
theories  have  been  advanced  in  tlie  past ;  but  none  of 
tlicm  has  anything  more  decisive  in  its  favor. 

Of  the  plirin  derivatives  (alloxuric  bodies,  xauthin 
bases)  excreted  in  the  tirine,  uric  acid  is  tlie  most  impor- 
tant. In  birds  and  reptiles  it  forms  the  chief  nitrogenous 
end-product  of  metabolism,  and  results  from  synthetic 
]irocesses  taking  place  in  the  liver.  In  man  and  other 
mammals  the  origin  of  the  uric  acid  is  quite  different. 
Here  it  represents  one  of  the  metabolic  products  of  the 
nucleic  acids.  The  latter  ai'e  present  in  the  diet  in  va- 
riable quantities  and  occur  in  nature  in  tlic  so-called  nu- 
cleoproteids  (nucleates)  which  are  salts  of  proteids  witli 
nucleic  acid.  On  decomposition  the  nucleic  acids  yield 
one  or  more  of  the  purin  deiivatives,  usually  adenin  or 
guauin,  which  imdergo  oxidation  in  the  body.  Uric  acid 
is  an  intermediate  stage  in  the  complete  decomposition ; 
when  introduced  as  such  into  the  body  it  is  largely  burned 
up.  In  some  animals  a  further  stage  in  the  oxidation 
proce.ss,  viz.,  allautoin,  is  found  in  the  urine  after  inges- 
tion of  lu'ic  acid  or  of  nucleates.  The  relationship  be- 
1  ween  these  compounds  is  indicated  by  their  structural 
formulae : 


N  =  C.NH 

I  I 
lie:     C NH 

II  II 

N  — C N 

Adenin. 


\ 


CO 


NH 


UN 

I 
CO 

I        II  )co 

HN-C-  NR/ 

Uric  acid. 


HN  -  CO 

I  I 

HN  =  C  C NH 

CH  I  II 

HN-   0 N 

Guanin. 

H>N 

I 
CO       00  -  NH 


\rv 


CH 


\r 


I  I 

HN-CH-NH' 

AUanloin. 


\ 


CO 


Experiments  by  the  writer  and  others  make  it  probable 
that  the  liver  is  the  seat  of  the  oxidations  referred  to. 
There  is  no  evidence  that  the  spleen  is  involved,  as  has 
been  assumed.  While  the  possibility  of  a  syntlietic  for- 
mation of  uric  acid  has  not  been  absolutely  excluded,  it 
cannot  play  anj  important  role  under  ordinary  condi- 
tions. In  the  absence  of  purin  compounds  in  the  diet, 
the  uric  acid  output  in  man  does  not  ordinarily  exceed 
SOO  mgm.  per  day.     Uric  acid  bears  no  direct  relation  to 


urea  in  metabolism,  although  the  latter  may  be  formea 
from  it. 

Hippuvic  add  (benzoyl-glycocoll)  is  a  synthetic  prod- 
uct formed  through  the  agency  of  the  kidney  cells. 
The  benzoic  acid  radical  is  introduced  into  the  bodv  with 
the  diet,  while  glycocoll  (CH.[NHo]COOH)  is  w'ithout 
doubt  one  of  the  intermediary  products  of  proteid  katab- 
olism.  It  can  be  obtained  directly  from  most  proteids  by 
h3-drolytic  cleavage. 

Crentinin  in  the  urine  represents,  for  the  most  part,  in- 
gested creatinin,  or  creatin  which  is  largely  changed  into 
creatinin  in  the  body.  The  fact  that  neither  of  these 
compounds  undergoes  metabolism  with  production  of 
urea  or  anything  else  accords  with  the  general  belief  that 
these  substances  cannot  build  up  proteids  and  presu- 
mably do  not  form  an  intermediate  step  in  the  formation 
of  urea.  The  relation  of  creatin  to  creatinin  is  shown 
below : 

.NH-, 


C(NH) 


N(CH3).CII,.C00H 
Crealin. 


-H,0 


-> 


*-'^^^Kn(CH3).CH^ 
Creatinin. 

What  becomes  of  the  "  carbon  moiety  "  of  the  proteid 
molecule,  that  large  fragment  which  is  not  drawn  upon 
in  the  formation  of  urea?  Can  it  be  stored  in  the  liodj' 
when  not  called  upon  for  oxidation?  Mo.st  physiologists 
have  assumed  that  it  ma.y  serve  to  build  up  fat  or  even 
glycogen  under  pro])er  conditions.  The  criticisms  of 
Ptiliger  and  his  school  have  thrown  doubt  upon  many 
of  the  supposed  instances  of  fat  or  glycogen  formation 
from  proteid.  The  "  fatty  degenci'ation  "  of  organs  has 
long  been  a  favorite  illustration  of  a  similar  reaction; 
but  the  tendency  of  modern  reseai'ch  is  to  refer  this  jjhe- 
nomenon  to  a  process  of  infiltration  of  fat  imported  from 
other  parts  of  the  body.  In  other  cases  the  proteid  is  as- 
sumed to  conserve  the  fat  or  glycogen  of  the  bodj-  bj'  its 
own  oxidation  and  thus  simulate  fat  or  glycogen  forma- 
tion. The  formation  of  tissue  fat  from  the  fats  and  car- 
bohj'drates  of  the  diet  is  unquestioned ;  and  while  the 
data  at  hand  I'cgarding  the  direct  formation  from  jiroteid 
may  be  unsatisfactory,  the  possibility  of  such  a  reaction 
can  scarcely  be  denied.  Carbohydrates  are  readily  stored 
up  as  glycogen  in  the  liver  and  muscles,  and  may  also  be 
found  in  other  active  tissues.  The  extent  to  which  gly- 
cogenesis  may  goon  is  after  all  ratlier  limited;  and  the 
unused  carbohydrate  may  be  deposited  as  fat  for  which 
there  is  an  almost  unlimited  depot.  How  extensive  dis- 
tinctly synthetic  ijrocesses  may  become,  on  the  other 
hand,  is  illustrated  in  the  transformations  which  I'esult 
in  the  formation  of  milk  within  the  mammary  glands. 
The  proteid,  carbohydrates,  and  fat  content  of  this  .se- 
cretion are  almost  entirely  made  up  of  compounds  not 
found  elsewhere  in  the  organism. 

The  chemical  changes  within  the  individual  organs  and 
tissues  have  been  referred  to  incidentally  in  various  con- 
nections. The  muscles  are  doubtless  the  most  important 
in  point  of  metabolic  activity,  owing  to  the  large  amount 
of  contractile  tissue  in  the  whole  body  and  to  the  vigor- 
ous oxidation  going  on  in  this.  Among  the  glandular 
organs  the  liver  stands  pre-eminent  as  the  seat  of  a  series 
of  important  ph3'siological  functions,  chemical  in  nature. 
In  addition  to  glycogenesis  and  the  reverse  process  by 
which  sugar  is  again  set  free,  the  formation  of  urea  from 
ammonia  and  amidox-ompounds,  and  the  oxidation  or 
synthesis  of  ui'ic  acid,  the  liver  is  responsible  for  the  for- 
mation of  bile  pigment  from  the  blood  constituents;  for 
the  preparation  of  cholic  acid  from  antecedents  not  yet 
known  and  the  origin  of  the  conjugate  bile  acids;  for  the 
synthesis  of  the  ethereal  sulphates  of  the  urine;  for  proc- 
esses by  which  many  toxic  substances  are  rendci'ed  in- 
ert; and  finally  for  a  series  of  chemical  processes  of 
which  we  know  only  the  merest  outlines.  The  metabolic 
changes  in  the  other  gland  cells  are  doubtless  of  a  simi- 


772 


REFERENCE  HANDBOOK   OF  THE   MEDICAL   SCIENCES. 


I?Ielal>oliAiii, 
ITIetabolisiii. 


lar  nature,  although  they  maj'  he  less  extensive  or  va- 
riable. In  the  salivary  glands,  for  e.xainple,  construc- 
tive metabolism  goes  on  coiucidently  with  secretory 
activit}'.  and  the  glands  tend,  so  to  speak,  to  I'emaiu  in 
nitrogenous  equilibiium. 

The  importance  of  certain  organs  for  metabolism  is 
made  evident  bj'  the  effects  of  Iheir  removal  from  the 
body.  After  splenectomj-  or  after  extirpation  of  the  sali- 
vai'y  glands  no  marked  general  effects  are  apparent;  and 
to  a  lesser  degree  this  is  true  with  reference  to  the  ovaries 
nud  testes.  Ou  the  other  hand,  the  loss  of  the  thyroids, 
the  adrenal  glands,  the  pituitary  body,  and  the  pan- 
creas is  in  each  case  immediately  followed  b.y  serious  and 
usually  fatal  disturbauces  in  metabolism.  The  functions 
of  the  "internal  secretions "  of  such  organs  are  slowly 
being  exposed,  and  we  may  hope  that  the  near  future 
will  greatly  enlarge  our  knowledge  of  metabolism  with- 
in the  individual  organs  and  the  cells  themselves. 

Lafayette  B.  Mendel. 
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METABOLISM,  DISTURBANCES  OF.— I'nder  this 
caption  will  be  considered  in  a  general  manner  the  in- 
comings and  outgoings  of  the  food  and  o.xygen  essen- 
tial to  the  maiutcnancc  of  both  normal  and  abnormal 
metabolism,  but  chietly  the  latter.  Tiie  abnormal  changes 
must  not  be  of  sufficient  magnitude,  however,  to  cause 
perceptible  macroscopic  lesions  in  the  bioplasm  consti- 
tuting the  protoplasm  of  the  various  organs  and  tissues 
of  the  body,  for  if  they  are,  the  domain  of  well-defined 
patholog}'  is  entered.  These  minor  deviations  in  metab- 
olism, which  are  in  all  instances  the  prectu-sors  of  well- 
marked  lesions,  are  best  determined  by  a  quantitative 
study  of  the  intake  and  output  fi'om  the  system  of  the 
nitrogen  and  carbon  supplied  in  the  food  ingested. 

For  ])ractical  clinical  purposes,  however,  this  study  is 
confined  largely  to  the  estimation  of  tiie  elimination  of 
the  nitrogen  in  the  urea,  and  of  the  man}-  excretorj'  by- 
products of  which  nitrogen  forms  an  atomic  part.  Up 
to  the  present  time  this  has  been  necessary  because  .sim- 
ple and  piactical  methods  for  estimating  quantitatively 
the  elimination  of  the  carbon  contained  in  the  excreta 


have  not  as  yet  been  devised.  On  the  other  hand,  if  the 
results  of  metabolism  are  to  be  determined  absolutely  and 
with  scientific  accuracy,  perfect  quantitative  analyses 
must  be  made  of  all  the  food  ingested  and  of  all  the  ni- 
trogen and  carbon  eliminated  in  the  excreta.  Failui-e  to 
attain  even  approximate  accuiacy  in  these  two  directions 
is  the  essential  reason  for  most  of  the  errors  that  have 
crept  into  the  clinical  deductions  in  connection  with  this 
important  subject.  Slnch  of  this  error,  however,  can  be 
eliminated  by  a  careful  application  of  the  very  accurate 
estimates  and  tables,  relative  to  the  composition  and  di- 
gestibility of  the  foodstuffs,  that  have  been  worked  out 
by  Konig,'  Rubner,-  Atwater,^  and  others. 

Beginning  with  the  digestive  organs  of  the  alimentary 
canal,  the  chief  disturlmnce  in  their  metabolism  is  indi- 
cated I)y  diminution  or  by  arrest  of  their  secretoiy  activ- 
it}'.  So  far  as  we  know,  the  chemical  composition  of  the 
unorganized  ferment  bodies  is  not  clianged.  Therefore 
the  modifications  in  the  metabolism  of  "the  cells  of  the 
salivary  glands  will  be  indicated  by  a  diminution  in  the 
excretion  of  ptyalin,  or  its  elimination  may  lie  completelj- 
arrested.  Its  absence  or  its  decreased  elimination  indi- 
cates that  the  bioplasm  constituting  the  epithelial  cells 
of  the  glands  fails  to  take  up  the  proteid  con.stitucnts 
from  the  blood  and  isomerically  transmute  them  into 
ptyalin,  to  this  extent  interfering  with  perfect  digestion 
and  later  with  general  metabolism. 

In  the  stomach  similar  disturbances  are  met  with,  but 
they  are  more  complicated  in  character,  because  the  gas- 
tric mucous  membrane  has  for  its  function  the  produc- 
tion, out  of  the  proteids  taken  up  from  the  blood,  of 
hydrochloric  acid,  rennin.  and  pep.sin.  Hence,  a  disturb 
ance  in  the  metabolism  of  the  epithelial  cells  peculiar  to 
this  organ  will  restilt  in  decreased  production  of  hydro- 
chloric acid,  rennin,  and  pepsin.  Only  one  of  the  three 
may  be  decreased  or  arrested,  or  all  may  be  absent  at  the 
same  time  from  the  gastric  secretion.  In  this  manner 
there  will  be  produced  varying  degrees  of  disturbance  in 
the  metabolic  action  of  the  epithelial  cells  lining  the  gas- 
tric tubules.  This  will  cause  varying  degrees  of  dis- 
turbance in  the  gastric  digestion  and  act  as  another 
source  of  general  malnutrition  and  metabolic  disturb- 
ance. 

What  has  been  said  regarding  the  changes  in  the  secre- 
tion of  salivaiy  organs  and  of  the  glands  of  the  stomach 
applies  with  equal  force  to  the  secretion  of  the  pancreatic 
gland.  Here,  however,  owing  to  the  more  complex  func- 
tion of  the  gland  so  far  as  its  secretion  is  concerned,  dis- 
turbance in  its  metabolism  is  more  varied  in  character 
and  disastrous  in  its  results.  There  may  be  a  dimiiiuticm 
or  an  arrest  in  the  .secretion  of  the  amj'lopsin,  ti-ypsin,  or 
steapsin.  One  cr  all  may  be  involved,  thus  iiidicating 
varying  degrees  and  kinds  of  metabolic  disturbauee  in 
the  bioplasm  of  the  cells.  The  supposed  milk-curdling 
ferment  of  the  pancreatic  secretion  may  be  defective  or 
absent,  and  this  indicates  still  another  type  of  disturb- 
ance. 

Tlie  same  may  be  said  of  the  glands  and  follicles  con- 
tained in  the  mucous  membrane  of  the  intestinal  wall,  all 
of  which  point  to  a  disturbance  in  the  metabolic  function 
or  biojilasm  constituting  the  cells  that  enter  into  their 
formation. 

"While  it  is  impossible  from  a  practical  standpoint  to 
secure  directly  the  secretion  of  the  pancreatic  gland  and 
that  of  the  intestinal  glands  for  analj'sis  in  the  human 
subject,  indirecth"  we  are  readilj'  made  aware  of  a  de- 
ci'ease  or  arrest  in  the  output  of  the  enzymes  contained 
in  these  secretions  by  an  imperfect  digestion  of  the  food- 
stuffs, or  by  a  putrefactive  instead  of  the  normal  fermen- 
tation of  the  starches,  sugars,  fats,  and  proteids  contained 
in  the  food. 

The  decrease  or  arrest  of  the  hepatic  secretion  must 
also  be  taken  into  account  in  the  studv  of  di.stui-bcd  me- 
tabolism when  anal_vzed  from  the  digestive  viewpoint. 
While  the  bile  is  not  generiillj'  considered  as  important  a 
digestive  fluid  as  some  of  the  other  glandular  secretions 
that  arc  poured  into  the  alimentarv  canal,  it  cannot  be 
eliminated  from  this  problem  of  disturbed  metabolism. 
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Transmutation  of  the  food  products  in  the  alimentary 
canal  is  usually  excluded  from  the  discussion  of  "metab- 
olism," or  what  the  Geiinans  include  under  the  word 
"  Si'ifficedisel,''  which,  strictly  speaking,  means  exchange 
of  material;  aULiough,  as  Schilter  says  in  his  admirable 
article  on  metabolism:  "There  is  no  special  reason  .  .  . 
why  this  should  be  the  case,  for  the  digestive  changes  in 
the" food  must,  like  all  other  chemical  changes  occurring 
within  the  body,  influence  the  general  conditions  of  the 
economy."  It"is  just  this  fact,  that  ihey  do  directly  in- 
fluence the  transmutations  which  technically  are  more 
directly  within  the  body,  which  makes  it  so  essential  to 
give  prominence  to  the  changes  in  the  foodstuffs  in  the 
intestinal  tract  in  the  discussion  of  disturbances  in  metab- 
olism. This  is  especially  true  in  reference  to  the  putre- 
factive changes  in  the  proteid  con.stituents  of  the  food  re- 
sulting from  abnormal  fermentation  of  these  substances 
in  consequence  of  defective  formation  of  the  enzymes 
necessary  for  a  perfectly  normal  transmutation. 

While  the  number  of  abnormal  by-products  formed 
as  the  result  of  defective  digestion  is  very  large,  the  one 
which  deserves  especial  attention  in  connection  with  dis- 
turbances in  metabolism  is  that  substance  which  lias 
received  the  name  "indican"  or  "indoxjd  potassium 
sulphate."  This  substance,  by  virtue  of  its  combina- 
tion with  the  inorganic  element  ])otash,  obeys  the  law 
common  to  almost  all  inoi'ganic  substances  and  is  readily 
absorbed  as  such  from  the  alimentary  canal  and  is  elimi- 
nated under  its  own  form  from  the  system  thi'ough  the 
renal  glands  with  the  urine.  Wlien  this  occurs  its  pres- 
ence is  easily  detected  in  the  urine.*  This  substance  has 
been  singled  out  from  all  the  rest  because  it  is  easily' 
demonstrated  and  is  therefore  of  practical  utility  in  de- 
termining the  sliglitest  deviations  from  the  normal  state 
of  the  digestive  system.  It  also  indicates  a  disturbance 
in  general  metal)olism.  Indoxyl  potassium  sulphate,  or 
indican,  in  the  urine  denotes  primarily  putrefactive  fer- 
mentation of  the  proteid  sut)stances  in  the  alimentary 
canal.  With  this  putrefactive  fermentation,  instead  of 
normal  peptone  only  being  absorbed,  as  occurs  in  a  per- 
fect state  of  the  physiological  economy,  there  are  other 
and  toxic  |)roducts  formed  in  tlie  alimentary  canal  and 
absorbed  with  tlie  peptone,  saccharine  elements,  and  fats. 
These  toxic  substiinces  after  absorption  are  discharged  as 
such  into  the  blood  stream.  Within  the  system  lliey  act 
with  varying  degrees  of  toxicity  and  interfere  to  a  greater 
or  less  extent  with  an  otherwise  perfectly  normal  iso- 
meric transmutation  or  oxidation  reduction  of  the  pro- 
teid molecules.  When  this  occnr.s,  depending  upon  the 
kind  and  amount  of  toxic  substance  absorbed  or  pro- 
duced within  the  animal  economy  in  consequence  of  the 
presence  of  these  toxic  bodies  circidating  in  the  blood, 
there  will  be  produced  various  retrograde  changes  in  the 
metabolism  of  the  various  organs  and  tissues  of  the  body. 
So  long  as  the  deviations  in  the  exchange  of  material  in 
the  bioplasm  do  not  give  rise  to  jirofouud  changes  or 
only  to  such  as  are  chemical  in  nature  and  do  not  pro- 
duce changes  recognizable  by  careful  microscopic  exam- 
ination, the  process  may  be  classed  as  a  functional  disor- 
der, so  called,  or  as  simply  a  disturbance  in  metabolism. 
Beyond  this  point  we  enter  the  realm  of  organized  dis 
ease.  This  primary  imperfect  exchange  of  chemical 
substances  in  the  bioplasm,  unrecognizable  except 
through  changes  in  the  composition  of  the  urine,  is  un- 
questionablv  the  beginning  of  many,  if  not  all,  of  the 
more  profound  disturbances  which  sooner  or  later  give 
rise  to  absolute  and  easily  recognized  structural  changes 
in  the  various  tissues  and  organs  of  the  body.  Some  of 
these  are  so  decided  as  to  be  readily  detected  by  the  un- 
aided e3-e,  while  many  will  require  the  microscope  for 
their  demonstration.  These  minor  disturbances  in  metab- 
olism lower  the  nutritive  tone  of  tlie  liioplasm  and  of 
the  fluids  of  the  body,  thus  decreasing  the  resistance  of 
the  system  against  toxic  or  germ  invasion.  In  this  man- 
ner a  suitable  soil  is  developed  in  which  the  various  mi 
cro-organisms  can  grow  and  produce  the  diseases  with 

•  See  Jade's  test,  under  Urine. 


which  their  presence  within  the  animal  organism  is  asso- 
ciated. 

Thus  it  is  found  that  faulty  transmutation  of  the  pro- 
teid constituents  of  the  food  in  the  alimentary  canal  is 
very  largely  responsible  for  the  disturbances  carried  on 
more  stiictly  within  the  system.  Furthermore,  the  defec- 
tive transmutation  of  the  foodstulTs  in  the  alimentary 
tract  must  be  corrected  before  the  disturbances  in  the 
metabolism  in  the  inherent  structures  of  the  body  can 
be  overcome.  From  a  practical  therapeutic  standpoint, 
therefore,  a  discussion  of  both  the  extrinsic  and  intrinsic 
modifications  in  the  exchange  of  material  is  alisolutely 
necessary  if  a  clear  tuulerstauding  of  disturbance  in  metab- 
olism is  to  be  acquired. 

Looking  into  the  system,  it  is  necessary  still  further  to 
consider  the  pancreas  and  the  results  of  its  defective  se- 
cretion as  an  essential  factor  in  the  disturbance  of  metab- 
olism. The  experiments  of  von  Jlering  and  Minkowski  * 
and  others  have  conclusively  shown  that  remo\al  of  the 
pancreas  prevents  a  perfect  exchange  in  the  carbohy- 
drates and  proteids  with  the  apjtearance  of  glucose  in  the 
urine.  These  results  have  been  frequently  confirmed. 
It  has  also  been  shown  that  the  arrest  in  metabolism  fol- 
lowing this  operation  is  entirely  independent  of  any  dis- 
turbance in  the  digestive  function.  Thus,  it  would 
appear  that  certain  portions  of  the  pancreatic'gland,  possi- 
bly the  cells  r  f  the  central  acini  or  islands  of  Langerhans, 
instead  of  po.iring  their  secretion  into  the  ducts  of  the 
gland,  discbarge  it  through  intercalary  ducts  into  the 
blood-vessels  or  lymph  channels  from  wlience  it  enters 
the  blood.  In  other  words,  certain  cells  of  this  gland 
take  up  from  the  blood  jiroteid  elements  and  isoraeri- 
cally  or  otherwise  transform  them  for  .further  use  in 
effecting  metabolism,  in  a  manner  somewhat  similar  to 
the  formation  of  the  enzymes  that  pass  out  through  the 
main  duct  to  reach  the  alimentary  canal.  In  this  instance, 
however,  the  secretion  passes  back  into  the  system. 
That  this  internal  secretion  is  es.sential  for  perfect  metab- 
olism appears  to  be  conclusively  established.  There- 
fore, if  the  system  is  deprived  of  this  particular  isomeric 
form  of  proteid  which  has  re-entered  the  blood,  either  by 
removal  of  the  pancreas  or  by  the  introduction  into  the 
system  of  artificial  chemical  substances  that  destroy  the 
special  secretory  power  of  the  gland,  the  normal  exchange 
in  the  food  elements  is  interrupted  and  glucose  appears 
in  the  mine.  It  is  also  possible  that  chemical  substances 
are  at  times  developed  within  the  system  that  may  arrest 
this  particular  function  of  the  gland,  thus  causing  the 
appearance  of  glucose  in  the  lu'iue.  However  it  is 
brought  about,  the  presence  of  glucose  in  the  urine  alwaj'S 
indicates  an  abnormal  exchange  within  the  system.  In 
this  particular  instance  it  is  indicative  of  metabolic  dis- 
turljanee  in  the  bioplasm  in  these  special  cells  of  the  pan- 
creas as  well  as  of  imperfect  exchange  in  the  carbohj'- 
drates  and  proteids.  On  the  other  hand,  if  it  can  be 
unquestionably  established  that  such  an  internal  secre- 
tion of  the  pancreas  is  always  absolutely'  essential  for 
perfect  transmutation  of  the  carbohydrates  and  proteids, 
and  that  only  a  suspension  of  or  decrease  in  this  special 
function  causes  arrest  of  exchange  in  the  substances 
enumerated,  then  the  etiology  of  diabetes  will  be  greatly 
simplified,  even  though  there  are  many  diverse  condi- 
tions that  appear  to  give  rise  to  the  excretion  of  glucose 
in  the  urine.  Thus  far  it  has  not  been  possible  to  arrest 
this  form  of  metabolic  disturbance  by  the  admini.stration 
of  raw  jiaucreas  or  by  the  use  of  extracts  made  from  the 
gland,  as  can  be  done  with  some  of  the  so-called  internal 
glands — the  thyroid,  for  example. 

Owing  to  the  great  imcertainty  in  regard  to  the  exact 
status  of  normal  fat  exchange,  it  is  impossible  to  give 
any  clear  exposition  of  disturbances  in  its  metabolism. 

The  secretions  of  the  various  so-called  infernal  glands, 
for  instance  the  thyroid,  pituitary  body,  and  suprarenals, 
must  also  be  considered  in  the  elucidation  of  disturb- 
ances of  metabolism.     It  seems  reasonably  certain  that 

*  Arch.  t.  exp.  Path.  u.  Pharmakol.,  Bd.  xxvl.;  Minkowski,  ibid.,  Bd. 
xxxi.,  p.  85. 
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the  bidplasm  of  the  cells  constituting  these  organs  pos- 
sesses tlie  power  of  taking  up  fi-om  the  circulation  some  of 
its  protcid  constituents.  The  proteid  thus  absorbed  in 
passing  tlirough  the  cells  of  the  various  organs  is  i.so- 
nierically  or  otherwise  transfoi'uied  and  is  then  either  dis- 
charged directly  into  the  blood  or  it  reaches  this  fluid  bj- 
way  of  the  lymphatic  cliannels.  On  the  other  hand,  the 
proteid  taken  up  by  the  cells  might  be  there  changed  by 
a  process  of  oxidation  red\iction.  thus  causing  the  essen- 
tial chemical  element  in  the  blood  to  establi-sh  perfect 
metabolism.  It  seems  more  probable,  however,  from  the 
general  absence  of  oxidation  reduction  products  in  the 
blood,  tliat  the  change  is  one  of  isomeric  transformatitm 
ami  of  such  a  nature  as  to  cause  the  proteid  elements 
thus  transformed  to  differ  in  their  chemical  activity,  thus 
making  them  essential  to  the  normal  exchange  constitut- 
ing metabolism. 

There  are  two  theories  advanced  in  explanation  of  the 
mode  of  action  of  these  glands.  One  is  that  the  newly 
formed  substance  is  toxic  in  nature  and  gives  rise  to 
"autointoxication"  of  the  system.  The  olTier  theory  is 
that  the  substance  formed  is  not  toxic,  but  is  elaboi'ated 
in  a  manner  similar  to  that  described  in  connection  with 
the  internal  secretion  of  the  pancreas;  and,  furthermore, 
that  this  newly  formed  substance  is  jiroteid  in  character 
but  not  necessarily  a  ferment,  since  it  is  concerned  chiefly 
in  metabolic  exchange  of  proteids.  This  is  shown  by 
the  fact  that  removal  of  the  thyroid  or  its  destruction  by 
disease  has  a  decided  tendency  to  arrest  the  normal  ex 
change  between  the  blood  plasma  and  the  connective 
tissue,  the  disturbance  being  so  great  as  to  cause  a  pecul- 
iar hyperplasia  of  the  connective  tissue.  The  proteid 
molecules  enter  into  the  construction  of  the  tissue  and 
occupy,  as  it  were,  a  larger  volumetric  space  than  nor- 
mally is  the  case.  This  gives  rise  to  a  pec\diar  appear- 
anceof  the  tissue,  so  much  .so  that  the  structures  seem 
to  be  (edematous,  but  are  not  so  in  the  strict  sense  in 
which  tliat  term  is  usually  applied.  Minor  degrees  of 
interruption  in  the  secietion  of  the  thyroid  are  unques- 
tionably the  cause  of  many  of  the  lesser  disttn'bances  in 
metabolism  in  which  the  changes  are  not  of  sufficient 
magnitude  to  produce  perceptible  organic  lesions  accom- 
panied l>y  characteristic  symptoms. 

In  like"  manner,  the  jiituitary  body  produces  a  secre- 
tion which  in  a  measure  also  seems  essential  for  perfect 
metabolism,  but  in  a  way  entirely  different  from  what 
occurs  when  the  thyroid  secretion  is  interfered  with. 
When  the  pituitary  body  is  involved,  the  efl'ect  is  noticed 
chiefly  in  connection  with  the  bones  of  the  extremities 
and  face.  In  some  cases  there  is  also  hyi^ertiopby  of  the 
skin  and  mucous  membranes,  but  without  the  gelatinoid 
consistency  so  characteristic  of  myxanlema.  Minor 
changes  of  this  character  appearing  before  marked  "  acro- 
megalia "  occurs  might  be  classed  as  disturbances  in 
metabolism. 

In  a  similar  manner,  the  internal  secretion  of  the 
suprarenal  bodies  is  essential  for  perfect  metabolism. 
Here  the  action  seems  to  be  more  especially  conlined  to 
exchanges  taking  place  in  the  muscular  tissue.  This  is 
noticeable  particularly  iu  the  muscular  tunics  of  the 
blood-vessels.  Arrest  or  diminution  in  the  secretion  of 
the  suprareuals  will,  therefore,  cause  imperfect  exchange 
in  the  proteids  passing  from  the  blood  plasma  to  the 
muscle  structure,  and  vice  versa.  So  long  as  the  dis- 
turbance in  the  secretion  of  these  bodies  is  moderate  in 
character,  only  milder  degrees  of  metabolic  derangement 
resiilt.  On  the  other  hand,  if  the  secretion  is  more  com- 
pletel_v  cut  off,  graver  disturbances  in  the  metabolism  of 
the  muscular  tissue  supervene.  Under  tliese  circum- 
st;inces  there  are  developed  great  musciflar  weakness,  pig- 
mentary discoloration  of  the  skin  and  mvicous  membranes, 
and  organic  changes  such  as  are  commonly  found  in  the 
conditiim  known  as  Addison's  di.sease. 

Primarily,  disturbance  in  metabolism  is  the  result  of 
a  more  or  less  decided  arrest  of  one  or  more  of  these  va- 
rious secretions,  which  are  either  extrinsic  or  intrinsic  in 
nature,  since  they  all  apjjcar  to  be  essential  for  perfect 
exchange  between  the  food  and  oxygen  taken  in  and  the 


excreta  eliminated.  These  minor  disturbances  are  the 
forerunners  and  causative  factors  in  a  very  large  measure 
of  all  the  more  pronounced  organic  changes.  It  is, 
therefore,  often  vet}-  diflicult  to  draw  a  sharp  line  of  de- 
marcation between  a  simple  disturbance  in  metabolism 
and  a  genuine  pathological  condition,  especially  as  all 
lesions  are  the  direct  result  of  imperfect  exchange  be- 
tween the  food  products  and  oxygen  in  the  bioplasm  of 
the  organs  and  tissues  of  the  bodj-.  The  innumerable 
cases  met  with  which  present  no  well-defined  .symptoms 
upon  wliich  a  positive  diagnosis  of  a  pathological  state 
of  the  sj-stem  can  be  based,  yet  in  which  a  wide  devia- 
tion from  the  normal  standard  exists,  are  good  examples 
of  simple  disturbances  in  metabolism.  Jlauy  of  the 
vague  and  indefinite  nervous  conditions  constitute  an- 
other class  illustrating  disturbances  in  metabolism. 

The  chief  evidences  of  disturbance  in  metabolism  are 
foiuid  in  the  katabolic  jiroducts  excreted  iu  the  urine. 
First  in  importance  among  these  katabolic  bodies  is  in- 
doxyl  potassium  sulphate,  already  referred  to  in  connec- 
tion with  disturbances  of  digestion.  This  substance  is 
easil}^  detected  in  the  urine,  and  indicates  the  normal  or 
abnormal  performance  of  the  digestive  transmutation  of 
the  proteids,  the  quantity  determining  in  a  general  way 
the  degree  of  digestive  disturbance.  A  rise  and  fall  in 
the  amount  of  indican  eliminated  in  the  urine  is  evidence 
of  increase  or  decrease  of  putrefactive  fermentation  of  the 
proteids  of  the  food  in  tlie  intestine.  Therefore  careful 
daily  estimation  of  the  output  of  indican  gives  a  com- 
paratively exact  idea  of  the  state  of  the  digestive  system 
so  far  as  the  proteids  are  concerned.  Its  jiresence  or  ab- 
sence is  also,  in  a  large  measure,  an  index  of  the  degree 
of  intoxication  of  the  sy.stem  and  of  perfect  and  imper- 
fect metabolism,  because  perfection  iu  metabolism  is 
chiefly  dependent  upon  perfection  of  digestion. 

Although  uric  acid  is  one  of  the  normal  constituents 
of  Ihe  urine,  its  occurrence  in  excess  of  a  certain  amount 
is  abnormal.  "When  excreted  in  normal  amount,  it  is  com- 
bined chiefly  with  sodium  or  potassiimi  as  a  urate.  As 
a  rule,  ui-ic  acid  is  not  found  free  in  the  urine.  Imper- 
fect metabolism  and  incomplete  oxidation  of  the  proteids 
give  rise  to  free  uric  acid  in  the  urine,  and  often  in  great 
quantities.  Tliisalw-aj'S indicates  imperfect  oxidaticm  of 
the  proteid  constituents.  Under  these  circumstances,  es- 
timation of  the  excess  of  uric  acid  and  deteimiuation  of 
the  amount  produced  daily  render  it  possible  to  tletect 
the  slightest  imperfection  of  oxidation. 

With  more  profound  disturbances  in  the  transmutation 
and  oxidation  reduction  of  the  proteid  elements,  oxalic 
and  lactic  acids,  glucose,  and  albumin  appear  in  the 
urine.  Excretion  of  oxalic  acid  with  an  excess  of  the 
idiosphates  usually  indicates  metabolic  disturbances 
largely  confined  to  the  nervous  tissue.  Lactic  acid  is 
generally  associated  with  those  conditions  commonly 
classed  as  rheumatic.  Glucose  is  usually  fomid  iu  con- 
nection with  diabetes.  As  rheumatism  and  diabetes  be- 
long in  the  domain  of  well-defined  pathological  condi- 
tions, the_v  are  bejoud  the  limits  of  simple  disturbances 
in  metabolism.  The  same  is,  in  a  measure,  true  of  albu- 
minuria. The  intermittent  and  transitory  appearance  of 
traces  of  albumin  in  the  urine  (cyclic  albuminuria)  may 
be  regarded  as  evidence  of  simple  disturbance  in  the  ex- 
change of  the  proteid  materials.  On  the  other  band,  if 
albumin  is  persistent  and  present  in  considerable  quan- 
tity, it  must  then  be  considered  as  indicative  of  a  pro- 
found and  often  serious  disturbance  in  metabolism. 

As  the  starches,  sugars,  and  fats  are.  in  all  probability, 
rapidly  converted  and  oxidized  directly  into  carbon  di- 
oxide "and  water,  it  is  very  difficult  to  trace  their  perfect 
or  imperfect  exchange  and  oxidation.  The  same  is,  in 
large  measure,  true  iu  regard  to  their  transit  tlirough  the 
alimentary  canal.  If  we  accept  the  theory  of  glycogen 
formation  from  saccharine  compounds,  and  that  the  glu- 
cose in  the  urine  is  the  result  of  imperfect  ti-ansformation 
of  glycogen,  then  the  presence  of  glucose  in  the  urine  in- 
dicates imperfect  transformation  of  the  starches  and  su- 
gars. On  the  other  hand,  if  we  accept  the  more  probable 
theory  and  one  which  is  more  in  harmony  with  well- 
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known  chemical  laws— namelj-,  that  the  glucose  in  the 
urine  is  the  result  of  imperfect  transmutation  and  oxida- 
tion reduction  of  proteid  elements— tliere  are  no  detinite 
methods  for  practically  dcterniiuiug  from  the  composi- 
tion of  the  urine  whether  the  saccharine  elements  are 
perfectly  or  imperfectly  exchanged.  In  a  general  way, 
if  nutrition  is  well  sustained  and  the  urine  practically 
normal,  it  is  reasonable  to  suppose  that  all  the  ingredi- 
ents of  the  food  are  ]ierfectly  transformed  and  that  metab- 
olism is  normal.  On  the  other  hand,  if  the  urine  con- 
tains abnormal  nitrogenous  kafabolic  bodies  and  tliere  is 
positive  loss  of  flesh,  this  is  conclusive  evidence  that  the 
sugars  and  fats  are  imperfectly  exchanged.  Under  simi- 
lai-'circumstances,  if  there  is  rapid  production  of  adipose 
tissue,  it  is  reasonable  to  siijipose  that  the  sugars  and  fats 
are  concerned  in  tliis  disturbance  in  metabolism. 

With  this  understanding  of  the  conditions  deserving  of 
classilication  as  simple  disturbances  in  metabolism,  they 
nuist  be  regarded  as  largely  responsible  for  most  of  the 
graver  states  of  the  system,  which  must  l)e  combated  as 
detinite  diseased  conditions.  The.se  minor  disturbances 
in  metabolism  must  be  recognized  and  corrected  early  in 
their  development  in  order  to  prevent  more  seriousdis- 
turbauees.  If  recognized  in  their  incipiency  these  trivial 
disturbances  in  metabolism  can,  in  many  instances.be 
arrested  in  their  progress  by  close  attention  to  the  diet, 
to  digestion,  and  to  hygienic  siuTOUudings.  Diet  and  di- 
gestion, however,  are  the  chief  elements  to  be  considered 
if  even  the  milder  forms  of  disturbance  in  metabolism 
are  to  be  successfully  dealt  with. 

William  Henri/  Porter. 
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METACHLORAL. — Thisbody  is  polymeric  with  chloral 
(not  chloral  hydrate),  having  tile  formula  CbHsCUOs.  It 
is  formed  from  ehloi'al  by  tlie  action  of  concentrated  sul- 
phuric acid,  and  is  a  solid  Iiody  distinguishable  from 
chloral  hydrate  by  being  insoluble  in  watei-.  It  appears 
to  have  an  influence  over  animal  phy.siology  akin  to  that 
of  chloral  hydrate,  but  it  is  not  an  official  medicine. 

Edward  Curtis. 

METACRESOL-ANYTOL  (see  Anytiit)  is  a  forty-per- 
cent, solution  of  metacresol  in  anytin.  Loffler  called  at- 
tention to  its  powerful  bactericidal  qualities,  and  Schwali 
showed  that  a  two-per-cent.  solution  (metaso!)  is  indif- 
ferent to  instruments  and  does  not  lose  its  antiseptic 
power  in  the  presence  of  albiuninoids.  Seybolds  noted 
no  ill  effect  on  animals  from  eight  minims  per  kilogram 
of  body  weight.  Koelzer  jjainted  erysipelatous  areas  and 
the  neighboring  healthy  skin  with  a  7.5-per-cent.  aque- 
ous soliition  with  excellent  results.  Used  in  full  strength 
the  preparation  is  capable  of  setting  iq)  dermatitis. 

Metasol  is  a  trade  name  for  one-  and  two-]ier-cent.  solu- 
tions of  metacresol  anylol.  TF.  A.  Bastedo. 

METACRESOL  CINNAMIC  ESTER  is  a  mixture  of 
metacresol  and  ciiinauiie  acid  heated  and  acted  upon  by 
phosphorus  oxyehloride.  It  is  insoluble  in  water,  but 
soluble  in  alcohol,  ether,  and  chloroform.  It  has  been 
proposed  as  a  local  application  in  laryngeal  tuberculosis, 
and  as  an  inlialant  for  both  laryngeal  and  pidmonary  tu- 
berculosis, ir.  .1.  BiiKtcdo. 

METAPLASIA.— The  direct  transformation  of  one  tis- 
sue into  anolher  witliout  the  formation  of  an  intermediate 
embryonal  tissue  is  known  as  metaplasia.  Such  a  change 
can  occur  only  in  tissues  closely  related  to  one  another 
genetically,  as  are  the  different  forms  of  connective  tissue 
Under  certain  conditions  any  one  of  these  may  become 
changed  into  another ;  thus,  fibi-o\is  connective  tissue  may 
become  adipose  or  myxomatous  tissue,  cartilage  may  be 


changed  into  bone,  lymphadenoid  tissue  into  fat  tissue,, 
etc.  In  the  majority  of  these  changes  the  intercellular 
basement  svdjstanee  is  chiefl}' affected ;  thus,  in  the  trans- 
formation of  connective  tissue  into  cartilage,  the  base- 
ment substance  loses  its  flbrillne  and  becomes  homoge- 
neous ;  by  a  further  change  into  a  denser  h3-aline  substance 
it  may  assume  an  osteoid  character,  and  this  through  the 
deposit  of  lime  salts  ma}'  become  bone-like.  Likewise,  in 
the  change  of  tibrous  tissue  into  myxomatous  tissue  the 
basement  substance  undergoes  a  mucoid  change.  On  the 
other  hand,  in  the  ti'ansformation  into  fat  tissue  the 
change  is  brought  about  bj'  the  connective-tissue  cells 
themselves  taking  up  the  fat;  so  also  in  the  change  into 
myxomatous  tissue  the  cells  become  stellate;  in  the  case 
of  cartilaginous  or  bony  metaplasia  they  assimie  the  char- 
acteristic appearance  of  eitlier  cartilage  or  bone  cells. 

That  epithelial  metapla.sia  occurs  is  still  a  matter  of 
some  dotdit;  the  change  of  tall  columnar  cells  into 
squamous  cells,  which  apparently  takes  place  under  cer- 
tain pathological  conditions,  while  theoretically  cx]ilain- 
able  as  a  true  metaidasia,  is  probably  in  the  majority  of 
ca.ses  brought  about  through  the  agency  of  iuterniediate 
stages  of  cell  forms  which  are  essentially  embryonal 
cells.  In  the  upper  respiratory  tract  such  changes  may 
take  their  oi'igin  from  the  small  islands  of  squamous  cells 
found  tliere  normally,  these  increasing  in  size  under  cer- 
tain pathological  conditions.  In  other  cases  the  apparent 
epithelial  metaplasia  may  be  explained  by  the  presence 
of  fo'tal  inclusions  of  undifferentiated  tissue  or  by  a 
transplantation  of  neighboring  squamous  epithelium. 

Metaplasia  of  connective  tissue  into  e])ithelium  or  of 
epithelium  into  connective  tissue  can  never  occur — a 
change  of  type  is  not  possible:  omnis  cellula  e  cellula 
ejvsdem  generis.  The  older  conception  of  metaplasia, 
now  and  then  revived,  that  epithelium  may  arise  from 
connective  tissiie,  lymphocytes  from  connective-tissue 
cells,  tissue  cells  of  every  kind  from  leucocytes,  etc., 
receives  scanty  support  at  the  present  day.  The  ac- 
cepted idea  of  metaplasia  is  that  of  a  variation  in  cell 
forms  due  to  changed  conditions, — not  a  change  of  type. 
Tlie  cell  types  of  the  body  may  be  regarded  as  being  of 
as  fixed  a  nature  as  the  species  of  the  animal  and  vegeta- 
ble worlds;  variation  occurs  to  a  slight  extent  and  only: 
between  closely  related  forms. 

As  examides  of  physiological  metaplasia  may  be  men- 
tioned the  formation  of  adi|iose  and  myxomatous  tissues 
frinn  tibrous  tissue,  the  development  of  fatty  marrow 
from  lymphoid,  or  in  old  age  the  change  of  the  former 
into  a  "gelatinous  or  mucoid  marrow,  the  old-age  atrophy 
of  h-mjihadenoid  structures  into  fat  and  connective  tis- 
siu',  etc. 

Pathological  metaplasia  is  for  the  greater  part  of  a  re- 
trogressive nature,  as  in  the  transformation  of  tibrous 
tiss'ue,  bone,  and  cartilage  into  myxomatous  tissue. 
The  process  is  also  closely  associated  with  progressive 
changes,  inasmuch  as  it  is  a  constant  occurrence  in  certain 
forms  of  tumors.  It  is  very  difficult  to  draw  a  definite 
line  of  sejiaration  between  the  degenerative  and  the  pro- 
gressive features  of  the  process;  in  many  cases  metaiilasia 
may  be  regarded  as  standing  between  degeneration  and 
growth.  La  so  far  as  the  metaplasia  itself  is  concerned 
there  is  no  new  formation  of  cells,  only  a  change  of  those 
already  formed.  In  quickly  growing  tumors,  however, 
metaplasia  may  occur  so  rapidly  as  to  assume  the  charac- 
ter of  a  direct  new  formation.  Moreover,  developmental 
changes  often  follow  as  well  as  precede  the  metaplasia. 
On  tiie  other  hand,  the  tissue  resulting  from  the  metapla- 
sia is  practically  always  of  a  lower  type  and  not  iufie- 
quently  of  a  jierishable  nature  as  shown  by  its  tendency 
to  necrosis.  The  degree  and  rapidity  of  both  progressive 
and  degenerative  processes  depends  largely  upon  the  vas- 
cular suiiply  ;  an  abundant  supply  of  blood  favoring  the 
former,  a  poor  one  the  latter  process. 

The  occurrence  of  pathological  metaplasias  may  be  ex- 
plained by  the  assumption  that  the  cells  of  closely  related 
tissues  possess  common  jiotentialities  which,  under  normal 
conditions  of  growth,  are  latent  or  subordinated  to  theii 
specific  qualities.     Under  such  pathological  conditions  as 
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iiitiaiiimalioD.  disturbance  of  functiou,  changed  nutrition, 
etc.,  these  latent  qualities  assert  themselves  even  to  such 
an  extent  as  to  result  in  the  changing  of  the  character  of 
the  tissue.  The  potentialities  of  the  germ  layers  are  dis- 
tribiiteil  during  the  development  of  the  body  in  an  un- 
equal degree  among  the  cells  arising  from  these  layei'S, 
so  that,  with  the  exception  of  cells  genetically  widel_v 
separated,  not  only  special  but  also  like  potentialities  are 
represented  in  these  cells  in  varying  degree.  The  more 
elosel_v  related  are  the  cells  genetically,  the  greater  the 
degree  of  common  potentialities.  Metaplasia  in  fa^tal  tis- 
sues .should  therefore  he  much  more  possible  than  in  later 
life,  .since  in  the  former  the  individual  cell  forms  are  less 
differentiated  and  possess  more  qualities  in  common. 
This  point  is  of  great  importance  with  reference  to  the 
origin  of  tumors.  From  indifferent  cell  material  in  the 
form  of  fcptal  "inelu.sions,"  "rests,"  etc.,  a  great  variety 
of  tissues  might  arise  in  later  life.  The  mixed  sarcomas 
of  the  kidney,  some  of  the  teratoid  growths,  the  forma- 
tion of  cartilage  and  bone  in  connective  tissues,  etc., 
may  be  explained  in  this  way. 

The  most  common  form  of  metaplasia  is  the  transfor- 
mation of  librous  connective  tissue  into  adipose  tissue. 
This  is  Inought  about  by  the  takiug-up  of  large  amounts 
of  fat  into  tile  connective-tissue  cells,  the  latter  becoming 
changed  into  the  large  round  cells  characteristic  of  adi- 
pose tissue.  Fatty  metaplasia  is  one  of  the  most  com- 
mon physiological  processes;  it  occurs  pathologically  in 
connective  tissues  which  ordinaril}-  do  not  contain  fat,  in 
cases  of  fatty  infiltration.  As  a  result  of  atrophy  or 
of  changed  conditions  of  nutrition  the  fat  tissue  may 
be  changed  back  into  fibrous  tissue.  Not  infrequently 
after  disappearance  of  the  fat  tliere  is  a  formation  of 
mj'xomatous  tissue,  a  mucoid  .suhstance  being  formed  in 
the  intercellular  substance.  On  the  other  hand,  mucous 
tissue  may  become  changed  to  fatty,  the  stellate  cells 
taking  up  fat  and  becoming  changed  into  round  fat  cells. 
Lymphadenoid  tissue  is  also  closely  related  to  fatty,  and 
tliei'e  are  evidences  of  fi'cqueut  physiological  variation 
between  these  two  forms  of  tissut."  In  atrophic  lymph 
glands  and  in  the  change  of  lymphoid  to  fatt}'  marrow 
there  is  first  a  removal  of  the  lymphoid  cells  and  a  change 
of  the  reticular  cells  to  fat  cells.  In  the  development  of 
lymphadenoid  tissue  from  connective  and  adipose  tissues 
the  fat  is  removed  from  the  cells  in  the  case  of  the 
latter,  the  connective-tissue  tibrilla?  become  loosely 
arranged,  a  portion  of  the  cells  becoming  changed  into 
reticidar  cells,  while  at  the  same  time  there  is  an  infiltra- 
tion of  round  cells  in  the  reticular  meshes. 

Jlyxomatous  metaplasia  occurs  physiologically  in  the 
adult  body  in  the  bur-sa-,  synovial  membranes,  and  ten- 
don sheaths;  pathologically  in  inflaimnatory  conditions 
of  these  structures,  and  particularly  in  the  connective 
tissue  of  certain  neoplasm.s.  Fibrousand  adipose  tissues, 
lione.  and  cartilage  may  become  changed  into  myxoma- 
tous tissue;  in  the  case  of  fibrous  ti.ssue  the  fibrillK  dis- 
api)ear,  the  basement  substance  undergoes  a  partial 
liquefaction  with  the  formation  of  nuiciu,  while  the 
spindle  cells  become  changed  into  stellate  or  irregularl}- 
bi'anclied  cells. 

In  the  case  of  bone  or  cartilage  there  is  a  liquefaction 
of  the  basement  substance  with  nniein  formation,  the 
bone  or  cartilage  cells  becoming  changed  to  stellate  or 
anastomosing  branched  forms. 

Cartilaginous  and  osseous  metaplasias  occur  in  the  con- 
nective tissue  of  the  large  arteries  and  of  the  cardiac 
valves,  in  the  subcutaneous  and  intermuscular  connec- 
tive tissue,  also  in  newly  formed  connective  tissue  in  the 
eyeball,  and  in  the  stron'ia  of  both  the  mature  connective- 
tissue  tumors  and  sarcoma,  more  rarely  in  that  of  carci- 
noma. The  basement  substance  loses  its  fibrillar  charac- 
ter and  becomes  homogeneous  in  the  change  into  hyaline 
cartilage,  the  connective-tissue  cells  assuming  the  appear- 
ance of  cartilage  cells.  Fibrous  cartilage  may  be  formed 
by  the  development  of  fibrilla'  of  collagenous  material  in 
the  hyaline  matrix.  With  the  deposit  of  lime  salts  in  the 
hyaline  intercellular  substance  and  the  change  of  the  car- 
tilage ce)ls  into  bone  cells,  bone  may  be  formed  directly 


from  the  cartilage.  Bone  may  also  be  formed  directly 
from  fibrous  tissue  by  the  change  of  the  fibrillar  intercel- 
lular substance  into  an  osteoid  substance  whieli  later  be- 
comes calcified ;  the  connective-tissue  cells  lying  in  the 
spaces  appear  as  bone  cells.  Cartilage  may  become 
clianged  into  fibrous  ti.ssue,  but  there  is  no  evidence  that 
fully  formed  bone  undergoes  such  a  metaplasia. 

A  metaplasia  of  unstripcd  muscle  into  striped  as  well 
as  the  I'cverse  process  has  been  claimed  by  many  observ- 
ers to  occur  under  various  pathological  conditions,  par- 
ticvilarly  in  the  caseof  the  mixed  sareomasof  the  kidney. 
It  is  very  probable,  however,  that  these  neojilasms  are 
due  to  congenital  inclusions  of  the  myotome,  and  are  not 
to  be  regarded  as  examples  of  true  metaplasia  of  adult 
tissues. 

Except  in  the  ease  of  tumors,  myxomatous,  cartilagi- 
nous, and  osseous  metixplasias  must  be  regarded  as  of  fairly 
rare  occurrence.  They  are  found  very  often  in  the  mixed 
connective-tissue  tumors  and  in  certain  forms  of  sarcoma, 
])articularl}-  those  arising  from  jieriosteal  or  intermuscular 
connective  tissue.  Both  nij'xomatous  and  cartilaginous- 
metaplasias  are  very  common  in  the  mixed  endothelial 
tumors  arising  from  the  salivary  and  lachrymal  glands, 
less  common  in  those  of  the  mammary  gland  and  testicle. 
It  shoidd  be  i-emembcrcd,  however,  "that  the  presence  of 
bone  and  cartilage  in  these  growths  may  be  explained 
also  on  the  grotmd  of  inclusions  of  fecial  tissue.  The 
ossification  of  the  costal,  tracheal,  and  laryngeal  carti- 
lages is  of  such  frequent  occurrence  as  to  fall  within  nor- 
mal limits  and  is  hardly  to  be  regarded  as  a  pathological 
metaplasia  except  under  exti-aordinary  conditions.  The 
change  occurs  more  rarely  in  the  bronchial  cartilages. 

The  metaplasia  of  lymjihoid  out  of  fatty  marrow  oc- 
curs in  leuka-mia  and  the  various  forms  of  ansemia.. 
Very  rarel.y  marrow-like  tissue  is  found  in  the  spleen  and 
lymph  glands.  Whether  this  is  to  he  legarded  as  meta- 
plasia or  as  metastasis  is  not  settled.  Metaplasia  of  adi- 
pose tissue  into  lymphoid  occurs  also  after  rem;  ;'al  of  re- 
gional lymph  glands,  splenectomy,  etc.  Such  metaplasia 
is  to  be  regarded  as  regenerative  or  compensiitory  in  na- 
ture. 

The  so-called  metaplasia  of  epithelium  is  limited  to  the 
transformation  of  columnar  into  squamous  epithelium  or 
the  reverse  process.  In  infianunatoi-y  processes  of  the 
upper  respiratory  tract  (ulceration,  oza'na,  etc.),  in  the 
urethra  following  chronic  gonorrhiea.  in  the  endometrium 
(chronic  endometritis,  inversion,  ichthyosis  uteri,  uterine 
polypi  projecting  into  the  vagina  or  beyond  the  vulva, 
etc.),  in  chronic  inflammations  of  urinar}-  and  gallblad- 
ders,  kidney  pelvis  and  oviduct,  and  in  chronic  infiam- 
matiou  of  ear  polj'pi  arising  in  the  middle  ear  and 
perforating  the  tympaniim,  transitional  or  columnar 
epithelium  may  be  replaced  by  squamous.  In  all  these 
cases  the  chronic  intiammatory  process  leads  to  frequent 
desquamation  or  necrosis  of  the  epithelium,  this  being 
followed  by  regeneration,  the  newly  formed  e])itheliuin 
being  of  the  squamous  type.  On  the  other  hand,  the 
tran.sitional  epithelium  of  the  bladder  may  be  changed 
to  columnar  in  the  case  of  bladder  papillomata. 

As  a  result  of  such  epithelial  metaplasia  new  growths 
of  the  nature  of  epidermal  or  squamous  celled  carcinoma 
(cancroid)  may  arise  in  regions  n<irnially  covered  by 
transitional,  columnar,  or  ciliated  e|u'theliuiu.  The  casea 
reported  of  cancroid  of  bladder,  kidney  pelvis,  endome- 
trium, and  gall-bladder  have  been  explained  in  this  wa)', 
but  the  possibility  must  also  be  considered  that  these 
arise  fmni  congenital  misplacement  of  squamous  cells  or 
from  ingrowths  or  transplantations  from  neighboring 
squamous  epithelium  (in  the  case  of  tlie  endometrium, 
from  the  epithelium  of  the  cervix).  Columnar  celled  or 
adeno-carcinoma  may  arise  from  the  columnar  cells  of 
bladder  papillomata."  Aldred  Scott  Warthin. 

METASTASIS.— The  transportation  of  substances  from 

one  part  of  tlie  body  to  another,  the  transportation  of 
disease-producing  agents,  the  production  in  one  part  of 
the  body  of  a  loc'al  disease  from  a  primary  focus  of  simi- 
lar disease  in  some  other  part  not  inmiediately  adjacent, 
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are  various  meanings  covered  by  tlie  terra  metastasis. 
The  word  owes  its  technical  origin  to  tlie  old  humoiul 
pathology,  and  originally  signified  tlie  beginning  <<(  new 
paroxysms  of  disease  in  other  parts  of  the  body  due  to 
acrinioiiy  iif  tlie  humors,  the  diseased  humors (acrimonia) 
taking  their  origin  from  the  incomplete  ripening  or  diges- 
tion (critical  secretion,  apostasis)  of  acrimouia  at  the  pri- 
mary seat  of  disease,  the  unripe  humors  being  transferred 
(metastasis)  to  other  parts  of  the  body  to  complete  their 
crisis.  With  the  passing  of  the  humoral  tlieory  the  term 
lost  its  original  meaning,  and  came  to  be  applied  to  the 
transportation  of  any  substance  from  one  part  of  tlie 
body  to  another  by  way  of  the  blood  or  lymph. 

Traces  of  the  original  idea  are  still  found  in  the  occa- 
sional incorrect  use  of  such  expressions  as  dyscrasic, 
gouty,  or  rheumatic  metastasis,  the  metastasis  of  dyscra- 
sic substances  in  certain  eruptive  diseases  and  skin  lesions, 
the  metastasis  of  mumps  to  the  mammary  gland  and 
testicles,  etc.  The  older  uses,  such  as  metastasis  of  sern- 
ti'tiis  (the  cTiplanation  of  milk  leg  and  puerperal  fever 
through  cessation  of  milk  secretion  and  lochial  dis- 
charges), metiislasis  of  blood  (vicarious  bleeding  in  sup- 
pressed menstruation),  metastasis  ad  nenos  (reflex  ner- 
vous disturbances),  have  completely  disappeared  before 
the  modern  conceptions  of  these  conditions. 

In  a  broad  sense  the  term  metastasis  is  at  the  present 
time  applied  to  the  transjiortation,  within  the  body,  of 
any  substance  from  one  part  to  another  (bile  anil  blood 
pigment,  dust,  lime  salts,  uric  acid,  silver,  lead,  extrinsic 
pigments,  air,  fat,  i^arenchymatous  cells,  animal  and 
vegetable  parasites  and  cells  of  malignant  tumors).  With 
tlie  exception  of  the  last  two  classes  such  transportation 
is  frequently  discussed  under  the  head  of  embolism  or 
pathological  deposits,  the  conception  of  metastasis  being 
narrowed  to  the  idea  of  the  transportation  of  a  definite 
agent  of  disease  and  the  production  of  the  specific  disease 
at  the  point  of  deposit  of  said  agent.  By  many  writers 
metastasis  is  according!}'  limited  to  two  processes  only: 
tumor  metastasis  and  metastasis  of  bacteria.  For  this 
limitation  of  meaning  there  is  no  good  reason  beyond  the 
fact  tliat  these  two  classes  of  metastatic  processes  out- 
weigh in  pathological  importance  all  other  forms.  More- 
over, tlie  result  of  metastasis,  that  is  metastatic  disease, 
should  not  be  confounded  with  the  process  of  metastasis. 

The  most  rational  classification  of  metastasis  is  that 
given  by  Ziegler,  which  is  based  upon  the  character  of  the 
transported  body.     Six  groups  are  distinguished: 

1.  Insoluble  substances:  dust,  stone,  coal,  metal,  pot- 
tery clays,  tobacco,  hair,  tattoo  pigments,  etc. 

2.  Parenchymatous  cells  (liver,  spleen,  placental,  and 
bone  marrow),  portions  of  tissues,  blood  coagula,  fat, 
etc. 

3.  Cells  of  malignant  tumors. 

4.  Animal  and  vegetable  parasites. 

5.  Soluble  substances  arising  within  the  body  or  in- 
troduced from  without  and  deposited  in  an  insoluble 
form :  blood  and  bile  pigments,  lime  salts,  silver,  etc. 

6.  Air. 

According  to  the  method  of  transportation  the  follow- 
ing forms  of  metiistasis  ma}'  be  distinguished :  lymphog- 
enons,  through  the  lymph  channels;  hamatoyenoas, 
through  the  blood  stream  ;  imjihiiilatioii  metastasis,  trans- 
portation upon  a  free  surface;  transplantation  metastasis, 
from  one  tissue  to  another  or  from  one  animal  to  another. 
Transportation  in  the  direction  of  the  blood  or  lymph 
streams  is  known  as  direct,  in  the  opposite  direction  as 
rctro(/ni(ti-  metastasis,  while  tlie  passage  of  any  substance 
from  the  venous  to  arterial  circulation  without  passing 
through  the  lungs,  as  through  a  persistent  foramen  ovale 
or  ductus  Botalli,  is  styled  crossed  av  paradoxical  metas- 
tases. 

lliematogenmis  Metastasis. — This  is  the  most  common 
form  of  metastasis;  any  of  the  substances  mentioned  in 
the  above  six  classes  may  gain  entrance  to  the  blood 
stream  and  be  carried  to  other  parts  of  the  vascular  sys- 
tem to  be  deposited  in  those  vessels  of  such  small  lumen 
as  not  to  admit  of  further  passage  of  the  transported  sub- 
stance.    The  point  of  lodgment  and  the  results  of  such 


lodgment  depend  upon  the  size  and  nature  of  the  traus- 
jiorted  body.  Haimatogenous  metastasis  is  usually  di- 
rect, but  retrograde  transportation  may  occur  in  the 
veins,  rarely  in  the  arteries.  Paiadoxical  or  crossed  me- 
tastasis may  lesult  from  persistent  foramen  ovale  or  duc- 
tus Botalli.  Retrograde  metastasis  is  explained  by  the 
occurrence  of  backward  currents  set  up  by  abnormal 
waves  of  pressure  [iroceeding  from  the  heart,  by  sudden 
local  disturbances  of  pressure  due  to  muscular  action, 
etc.  As  a  chief  factor  in  the  dissemination  of  tumor 
cells  and  bacteria  hannatogenous  metastasis  is  of  the 
greatest  pathological  importance. 

Lympliorjerwns  Metastasis. — This  form  of  metastasis  is 
of  particular  importance  in  the  spread  of  carcinoma  cells 
throughout  the  body.  It  is  usually  direct,  but  is  veiy 
frequently  retrograde,  the  current  in  the  lymjiii  channels 
being  much  more  subject  to  disturbances  of  pressure  from 
muscular  action,  etc. 

Implantation  MetastaMs. — This  is  the  transportation  of 
bacteria  or  tumor  cells  and  their  implantation  upon  either 
the  mucous  or  the  serous  surfaces.  Such  transportation 
may  be  brought  about  by  the  influence  of  gravity,  by 
the  movement  of  ciliated  epithelium,  by  peristalsis, 
through  the  agency  of  fluids,  air,  etc.  In  the  case  of  the 
respiratory  tract  tubercle  bacilli  may  be  carried  from  a 
lesion  situated  high  in  the  respiratory  passages  into  the 
smaller  bronchioles  and  alveoli  by  tlie  means  of  inspira- 
tion. Caseating  and  ulcerating  tubercles  in  the  upper 
portion  of  the  digestive  tract  may  set  free  bacilli,  which, 
carried  by  the  intestinal  contents,  may  give  rise  to  tuber- 
culous lesions  in  the  lower  portion.  Such  implantations 
are  most  likely  to  occur  at  the  ileo-ciccal  valve  and  in 
the  rectum.  Likewise  tulierculosis  of  the  kiilney  may 
give  rise  to  tuberculous  lesions  of  ureters  and  bladder. 
Peritoneal  tuberculosis  is  often  accompanied  by  tubercu- 
losis of  the  Fallopian  tubes  and  uterus,  the  downward 
current  from  the  fimlu'iated  openings  of  the  tidies  favor- 
ing the  production  of  implantation  metastases  upon  the 
mucosa  of  tubes  and  uterus. 

Implantation  metastasis  plays  a  very  imjiortant  role  in 
the  pathology  of  the  jicritoneal  cavity.  The  rupture  of 
purulent  or  tuberculous  processes  into  the  cavity  gives  rise 
to  implantations  which  are  most  abundant  in  the  pelvis 
and  lowest  portions  of  the  cavity,  where  the  bacteria 
through  the  force  of  gravity  are  most  likely  to  settle. 
Similarly,  widespread  implantation  metastases  of  malig- 
nant growths  may  occur  over  the  peritoneum;  particu- 
larly in  the  case  of  malignant  paiiilliferous  cystadenoma 
and  carcinoma  of  the  ovary.  The  cystocarcinoma  of  the 
testicle  often  gives  rise  to  peritoneal  or  subperitoneal 
metastases,  which  in  turn  become  foci  for  extensive  im- 
plantation metastases  over  the  peritoneal  surface.  Similar 
processes  occur  in  the  pleural  and  other  serous  cavities. 
In  the  case  of  kidney  carcinoma  imjilantation  metastases 
may  occur  along  the  ureter  and  in  the  bladder;  in  ova- 
rian carcinoma,  in  the  mucosa  <if  the  tubes,  and  on  the 
endometrium.  It  is  also  probable  that  similar  implanta- 
tions of  carcinoma  may  occur  in  the  intestinal  tract.  It  is 
to  be  remembered  that  many  metiistases  on  free  sui'faces 
commonly  regarded  as  implantation  metastases  are  often 
due  to  retrograde  transport  in  veins  or  lymphatics,  as 
has  been  shown  by  Kaufinann  to  be  the  case  in  the  so- 
called  implantation  metastases  in  the  vaginal  wall  in 
cases  of  primary  cancer  of  the  cervix.  It  is  possible  that 
the  same  explanation  holds  good  for  the  so-called  implan- 
tation of  carcinoma  from  one  labium  to  another  at  the 
point  of  approximation. 

Transphrntatidii.  .Uetastasis. — The  transiilantation  of 
bacteria  or  tumor  cells  into  previously  uiiafl'ected  tissues 
through  the  medium  of  a  wound  or  abrasion  of  the  sur- 
face. Such  metastasis  may  follow  surgical  operations  or 
such  diagnostic  procedures  as  the  use  of  the  trocar. 
Transplantation  metastases  of  carcinoma  have  occurred 
in  the  abdominal  wall  after  tapping  in  cases  of  malignant 
disease  of  the  peritoneum,  in  the  skin  incisions  after  re- 
moval of  mammary  carcinoma,  and  in  operations  for  car- 
cinoma in  other  jjarts  of  the  body.  The  transplantation 
of  minute  bits  of  carcinoma  by  operation  accidentally  or 
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through  intention  has  led  to  their  growth  and  the  forma- 
ticii  cf  secondary  nodules  in  tlie  new  situation.  Trans- 
plantation of  malignant  tumor's  from  one  animal  to  an- 
■ollier  of  tlie  same  species  is  also  possilile.  Accidental 
operative  transplantation  of  either  sarcoma  or  carcinoma 
must  be  regarded  as  of  veiy  rare  occiurence.  (^n  the 
other  hand,  such  transportation  of  bacteria  is  an  occur- 
rence only  too  common.  By  many  writers  no  distinction 
is  made  between  implantation  and  transplantation  metas- 
tases. 

The  results  of  metastasis  depend  upon  the  cliaracter 
-anil  size  of  the  transported  body.  Tlie  metastasis  of 
small,  bland,  insoluble  substances  such  as  coal  dust,  etc., 
is  of  relatively  sliglit  importance,  as  the  effect  upon  the 
tissues  at  the  point  of  lodgment  is  slight;  if  tlie  substance 
is  solulile  and  chemically  active,  ti.ssue  changes  may  be 
produced  ;  bacteria  and  animal  parasites  may  multiply  and 
set  up  their  characteristic  clianges;  wliile  from  the  cells 
of  malignant  tumors  metastatic  or  daughter  tumors  may 
arise.  The  last  two  classes  are  consequently  of  chief  im- 
portance in  the  production  of  metastatic  disease. 

Metiintiisis  of  Animal  and  Verietubk  Parasites. — Trans- 
plantation of  echinococcus  and  cysticorcus  c.ysts  may  fol- 
low the  rupture  or  dislodgment  of  these  into  the  blood 
stream.  Metastasis  of  Bilharzia  lia^matobia,  and  of  the 
eggs  and  embryos  of  the  lilaria  occur,  the  embryos  of  the 
trichina  are  scattered  throughout  tlie  body  by  means  of 
the  blood  and  lymph,  and  the  presence  of  ama-bre  in  liver 
abscesses  maybe  due  to  a  portal- vein  metastasis  from  the 
intestine. 

The  metastasis  of  bacteria  Jilays  a  role  of  ver/  great 
pathological  importance,  particularly  in  the  case  of  the 
pyogenic  organisms  and  the  tubercle  bacillus.  The  en- 
trance of  pus-forming  organisms  may  give  rise  to  metas- 
tatic abscesses  in  any  portion  of  the  body.  Jlultiplica- 
tion  of  the  bacteria  does  not  usually  take  place  to  any 
great  extent  in  the  circulating  blood,  but  at  the  places 
where  they  are  deposited  upon  the  endothelium  of  the 
lilnod-vessels,  most  often  in  the  small  capillaries  of  the 
lung,  kidney  glomeruli,  liver,  spleen,  brain,  etc.  At  the 
jioiut  of  growth  the  same  degenerative  and  inflammatory 
■changes  are  produced  as  in  the  primary  focus:  tissue 
necrosis,  leucocyte  infiltration,  and  abscess  formation 
(metastatic  abscess,  pytiemia).  The  metastases  may  be  so 
numerous  as  to  resemble  those  in  miliary  tuberculo.sis 
(miliary,  pinhead  abscess).  When  there  is  no  evident 
primary  focus  the  infection  is  spoken  of  as  cryptogenic. 
Tlie  ])neuinococcus,  gonococcus,  typhoid  bacillus,  and  co- 
lon bacillus  may  also  give  rise  to  important  metastatic 
processes.  Tuberculosis  in  its  early  stages  is  a  local 
disease,  but  the  process  may  become  widely  disseminated 
tliroiigliout  the  body  by  tlierupture of  caseating  tubercles 
into  blood  or  lyini^h  vessels  or  through  direct  involvement 
<if  these.  When  great  numbers  of  bacilli  gain  entrance  to 
the  blood,  a  general  hivmatogenous  miliary  tuberculosis 
may  be  produced;  if  the  number  is  small,  the  bacilli  may 
be  deposited  in  one  organ  only  (metastatic  local  tubercu- 
losis). Rupture  of  caseating" tubercles  into  the  thoracic 
duct  or  its  afferent  branches  may  also  give  rise  to  general 
miliary  tuberculosis.  Local  metastatic  tuberculosis  is 
very  c'omrnon  in  the  kidneys,  testicles,  bones,  spleen,  etc. 
In  many  cases  there  is  no  evident  primary  focus  (crypto- 
genic tuberculosis).  Inspiration  metastasis  of  tubercle 
bacilli  is  not  infrequent  in  the  respiratory  tract;  implan- 
tation metastasis  occurs  frequently  in  the  digestive,  geni- 
tal, and  urinary  tracts  and  peritoneal  cavity.  In  the  case 
of  the  higher  forms  of  vegetable  parasites  metastasis  has 
been  observed  in  actinomycosis  (pya-mic  actinomycosis), 
cladothri.x  infection,  thrush,  and  in  blastomycetic  derma- 
titis. 

Tmnor-cell  Metastasis. — Through  the  entrance  of  living 
cells  of  sarcoma  or  carcinoma  into  the  blood  or  lymph 
vessels  secondary  or  daughter  tumors  may  develop  at  the 
point  of  lodgment  of  such  transported  cells.  It  is  to  be 
emphasized  in  this  case  that  tumor  cells  and  not  para- 
sites are  transported  and  that  the  new  tumors  arise  di- 
rectly from  these  transported  ceils.  There  is  no  true 
analogy  between  the  metastasis  of  bacterial  affections 


and  that  of  malignant  gi'owths.  The  metastatic  second- 
aries develop  by  cell  division  of  the  transported  cells; 
as  growth  progresses  the  blood-vessels  and  connective 
tissue  of  the  surrounding  structures  take  part  in  build- 
ing up  the  stroma  of  the  luinor  nodule.  The  changes 
produced  in  the  surrounding  tissue  are  of  the  same 
nature  as  those  at  the  primary  focus  modified  by  the 
character  of  the  part  or  organ  in  \vliieh  the  secondary 
is  located.  This  action  is  of  the  nature  of  a  mechanical 
destruction  by  the  growing  tumor  rather  than  of  a  toxic 
nature. 

The  metastatic  growth  always  bears  a  close  resemblance 
to  the  primary,  but  occasionally  the  metastases  may  show 
more  or  less  variation  in  character  from  the  primaiy,  as, 
for  example,  cornification  may  be  present  in  the  primary 
of  a  squamous-cell  carcinoma,  but  absent  in  the  .second- 
aries; or  the  secondaries  of  a  columnar-celled  cancer  may 
contain  only  flattened  cells.  As  a  general  rule,  however, 
it  may  be  taken  that  the  metastases  resemble  the  primary 
in  kind. 

The  number  of  metastases  differs  greatly  in  different 
cases,  depending  upon  the  location  of  the  primary,  the 
size  and  shape  of  its  cells,  the  relation  of  these  to  the 
blood  or  Ij'mph  vessels,  etc.  In  some  cases  the  number 
of  metastases  maj-  be  so  great  that  general  miliary  car- 
cinomatosis or  sarcomatosis  may  be  produced.  The  size 
of  the  metastatic  growth  bears  no  relation  to  that  of  the 
primary ;  enormous  secondaries  may  arise  from  minute 
primaries.  In  some  cases  the  metastases  completely  over- 
shadow the  primary  in  clinical  importance.  This  is  not 
infrequently  the  case  in  carcinoma  of  the  prostate,  uterus, 
and  pylorus. 

As  a  rule,  metastasis  is  more  common  in  carcinoma  than 
in  sarcoma,  ow-ing  to  the  fact  that  the  carcinoma  cells 
grow  directly  into  the  lymphatics.  It  is  for  this  reason 
that  the  transportation  of  carcinoma  cells  occurs  chiefly 
through  the  Ij'mphatics,  while,  on  the  other  hand,  that  of 
sarcoma  is  usually  through  the  blood-vessels,  (he  cells  of 
the  sarcoma  lying  in  very  close  relation  to  or  forming  the 
walls  of  the  blood-vessels  contained  in  the  growth.  Car- 
cinoma metastases  are,  therefore,  usually  found  in  the 
lymph  glands  and  in  the  liver,  more  rarely  in  the  Uings 
and  spleen,  while  sarcoma  metastases  are  of  frequent  oc- 
currence in  the  latter  organs.  To  this  there  are  numer- 
ous exceptions:  cancer  cells  may  invade  the  walls  of 
blood-vessels  directly  and  give  rise  tolufmatogenous  me- 
tastases; in  the  case  of  kidney  carcinoma  the  renal  veins 
and  ascending  vena  cava  are  almost  always  invaded  and 
metastases  produced  in  the  lungs.  The  general  principle 
of  lymphogenous  metastases  in  cancer  and  hsmatogenons 
in  sarcoma  will  hold  good,  however,  for  the  majority  of 
cases. 

It  may  be  taken  as  a  general  rule  that  tumor  metasta- 
ses are  common  in  organs  where  primary  grow'ths  are 
rare,  as  in  the  lungs,  liver,  and  kidneys,  and  are  rare  in 
organs  where  primary  new  growths  are  of  common  oc- 
currence, as  in  the  stomach,  uterus,  eye,  etc. 

The  same  degenerative  processes  are  found  in  metasta- 
tic growths  as  in  the  pirimary.  The  secondaries  of  a  mu- 
coid carcinoma  usually  show  a  mucoid  cliange,  and  in 
tlie  case  of  primary  sarcomata  showing  cartilaginous  or 
bony  metaplasias  the  secondaries  usually  show  the  same 
changes. 

The  location  of  the  metastases  varies  according  to  the 
seat  of  the  primary  as  well  as  with  its  nature.  Certain 
laws  of  probability  are,  however,  shown  in  the  distribu- 
tion of  tire  secondaries  of  tumors  of  certain  organs. 

The  metastases  of  mammary  cancer  appear  first  in  the 
lymph  glands  of  the  axilla:  after  these  the  supraclavicu- 
lar and  anterior  mediastinal  glands  are  involved.  Of  the 
viscera  the  liver,  lungs,  and  brain  are  most  frequently 
the  seat  of  metastases.  In  some  cases  of  mammary  can- 
cer bone  metasta.ses  play  an  inqjortant  role,  in  other  cases 
they  do  not  occur.  Retrograde  metastasis  through  the 
lymphatics  of  the  skin  ma_y  also  take  place. 

Metastases  of  stomach  carcinoma  occur  most  frequent- 
ly in  the  epigastric,  portal,  and  retroperitoneal  lymph 
glands,  peritoneum,  and  omentum,  liver,  lungs,  ovaries, 
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and  bones.  According  to  Osier  metastases  occur  in  pri- 
mary stomach  carcinoma  in  86.6  per  cent,  of  cases,  ac- 
cording to  Welcli  in  63.4  per  cent.,  according  to  Ewald 
in  75  per  cent,  of  cases.  Retrograde  metastasis  may  lead 
to  niLiltiple  carcinomatous  constrictions  of  tlie  intestines. 
Tlie  metastases  of  intestinal  carcinoma  are  usually  lirema- 
togeuous,  through  the  portal  vein  into  the  liver.  This  is 
explained  by  the  numerous  large  and  thin-walled  vessels 
in  the  intestinal  coats. 

Primarj'  carcinoma  of  the  uterus  gives  rise  to  metasta- 
ses first  in  the  iliac,  sacral,  and  lumbar  retroperitoneal 
glands,  later  in  the  liver,  more  rarely  in  distant  organs. 
Primary  sarcoma  of  the  uterus  does  not  often  give  rise  to 
secondaries;  they  are  usuallj'  found,  when  they  do  occur, 
in  the  lungs,  liver,  vagina,  and  ovaries.  Primary  carcino- 
ma of  the  ovary  gives  rise  to  secondaries  in  the  retroperi- 
toneal glands  and  the  liver,  and  more  rarely  in  distant  or- 
gans. Implantation  metastases  over  the  peritoneum  are 
very  common ;  they  are  more  rare  in  the  mucosa  of  the 
tubes  and  uterus. 

Both  ijrimary  carcinoma  and  sarcoma  of  the  kidneys 
break  into  the  renal  veins  and  produce  metastases  in  the 
lungs.  The  neighboring  lymph  glands,  particularly 
those  near  the  hilum,  are  usuall}'  quickly  involved.  In 
the  case  of  cancer  of  the  left  kidney  retrograde  metasta- 
sis into  the  spermatic  vein  may  occur.  In  carcinoma  and 
sarcoma  of  the  testis  tlie  regional  lymph  glands  are  usu- 
ally affected;  hajmatogenous  metastasis  into  distant  or- 
gans is  not  infrequent.  Retrograde  metastasis  into  the 
kidnc}-  through  the  renal  vein  may  take  place.  In  tlie 
case  of  the  cystocarcinouia  of  this  organ  implantation 
metastases  over  the  peritoneiun  are  very  common.  They 
may  form  the  chief  clinical  feature,  the  primary  being  of 
insigniticaut  size.  Likewise  primary  carcinoma  of  the 
prostate  very  often  gives  rise  to  metastases  of  gi'eat 
clinical  importance,  while  the  primary  may  be  but  a 
small  nodule.  The  secondaries  are  often  found  in  the 
bones,  usually  in  the  large  ones.  The  metastasis  is  usu- 
all}'  through  the  veins;  statical  and  traumatic  influences 
are  potent  in  the  location  of  the  metastasis.  In  all  cases 
in  which  carcinomatous  growths  are  found  in  the  bones 
without  evident  jtrimary  disease  tlie  prostate  and  thj'roid 
should  be  carefully  examined  for  the  existence  of  a  pri- 
mary. 

The  secondaries  of  inimary  cancer  of  gall-bladder  and 
pancreas  are  usually  found  tiist  in  the  regional  lymphat- 
ics and  liver,  later  in  the  lungs  and  other  organs.  Pri- 
mary carcinoma  of  the  liver  rarelj'  gives  rise  to  second 
aries,  but  when  they  do  occur  these  are  htematogenous. 
The  metastases  of  malignant  liypernephroma  arising 
either  in  the  adrenals  or  in  the  kidneys  are  usually  fonnil 
in  the  lungs.  Pi'imary  carcinoma  of  the  thyroid  very  fre- 
quently gives  rise  to  metastases  in  the  bones,  the  skull, 
sternum,  and  ribs  being  most  frequently  involved.  In 
primary  sarcoma  of  the  thyroid,  bone  metastases  are  less 
commonly  found. 

In  the  case  of  other  organs  of  the  body  the  general  rule 
of  Ij'mphogenons  metastasis  for  carcinoma,  ha?matogenons 
for  sarcoma  will  hold  good.  There  are,  however,  all  pos- 
sible forms  of  combinations,  the  metastases  in  many  cases 
being  determined  by  various  factors:  relation  of  tumor 
cells  to  blood  and  lymph  vessels,  location  of  primary, 
etc. 

Besides  the  metastasis  of  malignant  tumors  cases  of 
metastases  froni  apparently  lienign  tumors  have  been 
reported.  Thyroid  adenoma  and  chondroma  of  the  testis 
are  the  benign  growths  which  most  frequently  give  rise 
to  secondaries.  The  very  fact  of  such  metastasis  should, 
however,  exclude  such  growths  from  the  benign  cate- 
gory. In  the  case  of  the  chondroma  of  the  testis  the  pri- 
marj-  growth  is  iirobalily  to  be  regarded  as  of  the  nature 
of  a  malignant  teratoma.  The  so-called  benign  adenoma 
of  the  thyroid  gives  rise  to  bone  metasta.ses  M'hich  resem- 
ble the  original  tumor.  They  may  be  ninltiple.  As  the 
secondary'  foci  are  not  malignant  in  character  they  should 
be  removed  by  local  operation;  amputation  is  not  indi- 
cated.    (See  also  EmboHsin,  Carcinoina,  Sinroiiid.  etc.) 

Aldred  Scott  Warthin. 


METHACETIN  (Para-oxymethy-acetanilid).  —  This 
compound  is  a  derivative  of  acetanilid,  introduced  in  1888 
bv  F.  Mahuert  as  a  substitute  for  phenacetin,  to  which  it 
is  closely  allied.  Its  formula  is  CHiOCHsNIICdliO, 
which  differs  from  acetanilid,  CJIuNHCallaO,  by  substi- 
tuting, for  one  atom  of  II,  one  alom  of  the  oxymethyl 
group  OCIIs.  In  phenacetin,  C  JI.OC.HsNHCnHsO,  the 
II  atom  is  replaced  by  the  ethyl  group  OCaHr,. 

It  forms  in  white,  glistening,  scaly  crystals,  ■without 
color  or  faiutlj-  reddish;  odorless;  melting  at  127°  C  ;  it 
has  a  slightly  bitter  saline  taste;  is  soluble  in  water  at 
60°  F.,  1  part  in  .530;  in  boiling  water  it  dis.solves  in  13 
parts;  is  freely  soluble  in  alcohol,  chlorof(n-m,  glycerin, 
and  fatty  oils.  Methacetin  possesses  antipyretic,  anti- 
sejnic,  and  analgesic  i^roperties  similar  to  those  possessed 
by  phenacetin,  which  it  resembles  therapeutically,  as 
well  as  chemically.  It  may  be  administered  in  all  con- 
ditions in  which  phenacetin  is  employed.  The  do.se  for 
an  adult  is  from  live  to  seven  grains. 

]\Iethacelin  has  not  been  verj'  generally  adopted  and  is 
not  enqdoyed  to  any  extent.  It  was  reconunended  as 
being  paiticularly  serviceable  for  children  and  enfeebled 
jiersons  as  it  was  .said  to  be  devoid  of  toxic  action.  Ex- 
perience, however,  lias  shown  that  its  use  may  be  fol- 
lowed by  profuse  perspiration  and  signs  of  collapse. 

Physiological  experiments  have  proved  that  forty-si.x 
grains  will  cause  death  in  a  rabbit,  producing  spasms  in 
the  posterior,  and  later  in  the  anterior,  half  of  the  body. 
After  death  there  is  found  hypera^mia  of  all  the  organs, 
and  the  heart  is  flaccid  and  filled  with  blood  clots.  No 
ha'moglobin  is  found  in  the  urine.        Benumont  Small. 

METHENYL-ANISIDINE  is  a  local  anaesthetic  obtained 

by  prolonged  heating  of  ortho-anisidine  with  ortho-for- 
mic acid  ester.  W.  A.  Bitstedo. 

METHENYL  DI-PARA-PHENETIDIN  is  a  crystalline 
compound  jirejiared  from  para-pheuetiilin  and  ortho-for- 
mic ester.  It  is  used  as  a  local  anaesthetic  and  in  .seasick- 
ness. W.  A.  Bastedo. 

METHON  AL,  di  -  methyl  -  sulfone  -  di  methyl  -  methane 
[(CHaj'jt-XSO.CIIa).^]  is  a  hypnotic  resembling  sulfonal, 
the  diethyl-sulfone  compound.  It  is,  however,  le.ss  .sed- 
ative and  of  less  value  than  sulfonal.  Dose  0.7  to  2 
gm.  (gr.  x.-xxx.).  IF.  A.  Btistedu. 

METHOXY-CAFFEINE,  C6H,(OCH3)N402,  is  a  deriv- 
ative of  caffeine,  occurring  as  white  acicular  crystals  or  as 
a"  amorphous  powder.  It  is  given  in  neuralgia,  mi- 
graine, etc.,  and  may  be  used  hypodermaticallv.  Dose 
0.06  to  0.2.5  gm.  (gr."i.-iv.).  '  W.  A.  Bastedo. 

METHYL  ALCOHOL.— diethyl  alcohol,  CHaCOH), 
known  to  the  chemist  also  as  carhinol  and  methol,  is  more 
popularly  known  under  the  several  names  of  pyroUrineovg 
spirit,  pynixylic  xpirit,  wood  spirit,  tcood  rtkohol.  and  iivmd 
lutphtliii — names  taking  origin  from  the  fact  that  methyl 
alcohol  occurs  as  one  of  the  ingredients  of  crude  wood 
vinegar,  the  fluid  product  of  the  destructive  distillation 
of  wood.  Methyl  alcohol,  wdien  pure,  is  a  thin,  colorless 
fluid,  much  resembling  common  (ethyl)  alcohol  in  taste 
and  smell,  but,  obtained  from  wood  vinegar  and  luipuri- 
fled,  has  both  a  rank  and  an  offensive  flavor  and  odor. 
Methyl  alcohol  resembles  ethyl  alcohol  also  in  being 
volatile,  inflammable,  and  miscible  in  all  proportions 
with  water  and  ether.  The  two  alcohols  also  mix  freely 
with  each  other.  P/n/sioloi/iailly,  the  efi'ects  of  methyl 
alcohol  are  probably  very  similar  to  those  of  common  al- 
cohol, but  exact  experimental  researches  arc  wanting. 
Recent  experience,  however,  seems  to  show  that  its  ef- 
fects are  more  harmful  than  those  of  ordinary  alcohol. 
Therapeutically,  this  alcohol  has  been  given,  with  no  very 
obvious  purpose,  in  a  number  of  diseases ;  but  it  is  now 
little  used,  and  it  is  not  oflicial  in  the  United  States  Phar- 
macopaMa.  It  has  been  administered  in  doses  of  fi-om 
five  to  forty  drops,  taken  in  water.  Methyl  alcohol  is- 
useful  in  the  arts  as  a  solvent.  Edicard  Curtis. 
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METHYL  ALCOHOL,  POISONING  BY.— Commercial 
methyl  alcohol  (wood  spirit,  \yoo(i  naphtha)  is  very  im- 
])ure"and  ou  account  of  its  offensive  odor  and  taste  can- 
not be  used  for  the  preparation  of  drugs  or  beverages. 
Recently,  however,  a  purified  article  has  been  largely 
.sold  under  the  name  of  Columbian  spirit.  Tliis  has  a 
faint,  not  unpleasant  odor  and  a  pungent  taste.  As  it  is 
somewhat  cheaper  than  common  (etliyl)  alcohol,  it  has 
been  extensively  used  as  a  substitute  for  this.  Very  lit- 
tle information  is  available  as  to  the  physiological  action 
of  absolutely  pure  methyl  alcohol.  Dr.  Benjamin  Ward 
Richardson  "stated  that  it  'was  a  light  and  transient  stimu- 
lant. It  has  been  shown,  however,  by  recent  e.xperience 
that  the  continued  exposure  to  the  vapors  of  the  com- 
mercial purified  methyl  alcohol,  or  the  repeated  drinking 
of  it,  produces  blindness.  In  the  reported  cases,  which 
have  occurred  principally  among  varnishers  wlio  were 
using  materials  prepared  with  Columbian  spirit,  or 
among  those  using  medicines  containing  the  same  sub- 
stance, as  a  substitution  for  common  alcohol,  the  blind- 
ness has  been  the  prominent  symptom.  The  ophthal- 
mo.scope  shows  optic  neuritis  with  exudations  into  the 
retina  and  subsequent  atrophy.  The  calibre  of  the  retinal 
vessels  is  much  diminished  and  the  veins  are  tortuous. 
In  the  early  stages  an  absolute  scotoma  and  color  blind- 
ness are  found."  The  condition  is  very  serious.  Recov- 
ery, if  it  occurs  at  all,  is  slow.  Tiie  action  is,  therefore, 
more  of  the  type  of  slow^  poisoning,  similar  to  that  com- 
monly caused  by  lead  compounds.  Acute  poisoning  by 
methyl  alcohol  would  probably  resemble  acute  poisoning 
by  common  alcohol,  but  this  phase  has  as  yet  no  practi- 
cal importance. 

The  only  treatment  possible  for  the  blindness  is  re- 
moval of  tiie  cause.  It  is  not  impossible  that  the  Colum- 
bian spirit  still  contains  some  empyreumatic  product 
which  is  the  cause  of  the  poisonous  action. 

Henry  Leffinann. 

METHYL  CHLORIDE  (Monochlormethane)  CH3.CI.— 
Obtained  by  the  action  of  hydrochloric  acid  upon  methyl 
alcohol,  in  the  presence  of  zinc  chloride.  A  colorless  gas 
with  a  sw^eetish  taste  and  an  ethereal  odor.  It  is  soluble 
in  one-fourth  its  volume  of  water,  much  more  so  in 
ethyl  and  methyl  alcohol,  and  freely  in  ether  and  chlor- 
oform. The  gas  is  not  very  inflammable ;  when  ignited 
it  burns  with  a  greenish  flame.  At  a  temperature  of 
—11.4°  F.,  or  imder  a  pressure  of  five  atmospheres,  it  is 
converted  into  a  liquid,  with  a  specific  gravity  of  .991.5, 
neutral  to  test  paper.  ,  This  liquid  boils  and  becomes  a 
gas  at  a  temperature  of  —5.8'  F.,  the  change  of  coudi- 
rion  being  accompanied  by  the  absorption  of  a  great 
amount  of  heat.  On  account  of  the  rapidity  of  this 
change  an  intense  degree  of  cold  is  produced,  amounting 
to  a  foil  of  40'  or  50'  F.  or  more. 

The  use  of  this  refrigerant  action  was  applied  by  De- 
bove,  in  1^84,  as  a  local  anaesthetic  for  neuralgia  and 
other  painful  affections.  It  has  been  used  in  sciatica, 
pnuitus,  siiinal  pains  after  railway  accidents,  and  in  the 
paiufvd  joints  of  rheumatism,  and  in  pleurisy.  For  this 
purpose  it  may  be  applied  directly  to  the  part  with  a 
camel-hair  pencil,  or  cotton  saturated  with  it  is  applied 
to  the  skin  ;  the  spray  may  also  be  used.  The  most  im- 
jiortant  application  of  this  compound  was  as  a  freezing 
mixture  for  the  performance  of  minor  stu-gical  operations. 
It  was  used  with  decided  success  in  circumcision  for 
|)himosis,  evulsion  of  toe-nails,  excision  of  cancer  of  the 
lip,  opening  of  mammary  abscess,  incision  for  empyema, 
and  many  similar  painful  procedures'.  This  use,  however, 
has  been  superseded  bv  ethyl  chloride,  which  is  a  much 
milder  but  equally  effective  anaesthetic,  diethyl  chloride 
is  much  more  intense  in  its  action  on  account  of  the 
greater  degree  of  cold  that  is  produced,  and  its  effect  is 
controlled  Vith  much  greater  difficulty.  The  part  is 
sprayed  for  two  or  three  seconds  only  ;  if  the  spraying  is 
continued  beyond  five  seconds,  the  tissues  are  liable  to  be 
blistered  and  necrosis  may  follow. 

Methyl  and  ethvl  chloride  are  combined  in  various  pro- 
portions and  brought  to  the  notice  of  the  profession  under 


various  trade  names;  none,  however,  is  superior  to  the 
ethyl  chloride. 

It  has  also  been  suggested  as  an  aufesthetic,  and  a  mix- 
ture of  ether  and  c-hloroform,  saturated  with  the  gas, 
was  suggested  by  Richardson,  but  no  advantage  was  ap- 
parent, and  it  has  failed  to  receive  recognition. 

Beaumont  Siiiall. 

METHYL-CHLOROFORM,  CCII3CU,  is  similar  in  an- 
a-sthetic  power  to  chlcjroturm,  but  very  rapid  and  fleet- 
ing in  its  action.  It  is  claimed  to  be  less  dangerous. 
Itis  recommended  as  an  ana;sthetic  in  short  operations. 

IC.  -1.  Bnstedo. 

METHYL-GLYCOLLIC     ACID     PHENETIDID.      See 

Krijiifiuc. 

METHYL-GLYOXALIDIN.     See  Lysidin. 

METHYL  IODIDE,  .Vonmlomct/iaiic,  CH3I.  Methylic 
iodide  is  a  colorless,  heavy,  ethereal  fluid,  of  specific 
gravity  2.199  at  0"  C.  (32°  F.),  and  boiling  point  43.8°  C. 
(111°  F.).  When  pure  its  vapor  is  amfsthetic  after  the 
manner  of  that  of  chloroform,  but  this  iodide  is  easily 
decomposed,  and  so  is  apt  to  incite  the  irritant  effects 
due  to  free  iodine.  In  consequence  of  this  disadvantage 
methyl  iodide  has  never  been  given  a  place  among  ac- 
cepted anaesthetics.  It  was  originally  proposed  by  Dr. 
Richardson  in  1868.  Edward  Curtis. 

METHYL-LORETIN,para-methyl-raeta-iodo-ortho-oxy- 
quinolin-ana-sulfonic  acid,  CII3I.OH.C9H3N.SO3H.H0O, 
is  a  deep  j'ellow  compound  oc<mrring  in  scales  or  needles, 
slightly  "soluble  in  alcohol  and  water  and  insoluble  in 
etiier.     Its  action  and  uses  are  those  of  loretin,  which  see. 

11'.  ^4.  Bastedo. 

METHYL  OXIDE.— Methyl  oxide  (CHs)oO,  connnonly 
called  mcthyUe  ether,  is  the  same  compound  of  the  radical 
methyl  that  common  ether  is  of  the  radical  ethyl.  j\Iethy- 
lic  ether  is  a  gaseous  body  at  all  ordinary  temperatures 
(condensing  only  at  a  temperature  of  —21°  C.  [—5.8° 
F.]);  is  colorless,  and  of  a  not  mipleasant  ethereal  odor. 
Methylic  ether  is  a  powerful  and  rapid  anaesthetic,  and 
was  experimented  with  by  Dr.  B.  \V.  Richardson,  in 
186T,  with  a  view  to  its  possible  employment  as  an  anses- 
thetic  in  surgery.  Dr.  Richardson  used  a  saturated  solu- 
tion of  methylic  ether  in  absolute  ethylic  (common) 
ether,  the  solution  being  effected  at  the  temperature  of 
0°  C.  (32°  F.).  The  preparation,  however,  has  never 
come  into  general  use.  Edward  Curtis. 

METHYL-PARA-AMIDO-META-OXYBENZOATE. 

See  (Jrtlidfvnii. 

METHYL-PHENACETIN,      (C6H4.OC2H5N.CH3.CH3- 

CO).  is  phenacetin  with  a  methyl  group  replacing  the 
imide  hydrogen  atom.  It  is  prcjiared  by  acting  on  phe- 
nacetin "sodium  with  methyl  iodide,  and  occurs  in  color- 
less crystals  which  are  slightly  soluble  in  water  and  read- 
ily soluble  in  alcohol.  It  resembles  ijhenacetiu  in  its 
antipyretic  and  sedative  properties,  but  is  said  to  be 
more  "hypnotic.     Dose  0.12  to  0.7  gm.  (gr.  ij.-x.). 

W.  A.  Bastedo. 

METHYL-PHOSPHIN  Aiv\.di-melhyl-phosphinha.ve\)et:n 
used  in  malaria  bv  ilannaberg  with  good  results  in  dose 
of  1.2  gm.  (gr.  x.x.)  a  day,  bu"t  they  have  been  found  by 
Fiirbriuger  to  be  powerful  convulsiint  poisons  which  kill 
by  paralysis  of  respiration.  One-half  gram  per  kilogram 
w-as  fatal  to  rabbits.  11'.  A.  Bastedo. 

METHYL-PYRIDIN  SULFOCYANATE  is  a  crystalline 

compound  of  chinolin  and  thiocyanic  acid,  which  in  one- 
per-cent.  solution  serves  as  a  powerful  non-caustic  anti- 
septic. !''•  -A-  Bastedo. 

METHYL-SALOL,  paracresotonic-phenyl  ester,  CnHs.- 
CHa.  OH.CH3.  CO:,  occurs  in  colorless  needle-like  crystals, 
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insoluble  in  water  aufl  soluble  in  ether,  cliloroform,  and 
hot  alcohol.  It  is  used  as  an  aiitirheuniatie  in  dose  of  0.3 
to  1  gm.  (gr.  v.-xv.).  W.  A.  Bantedo. 

METHYL-URETHANE,  urethylane,    CONH^OCH,,  is 

prepared  by  acting  on  methyl  alcohol  with  cyanogen 
chloride,  and  occurs  in  colorless  crystals  which  are  solu- 
ble in  water  and  alcohol.  It  is  used  like  urethane  (ethyl 
urethane)  as  a  hj'pnotic,  which  is  not  depressing  to  the 
heart,     Dosel  to  4  gm.  (gr.  xv.-  3  i.). 

W.  A.  Bastedo. 

METHYLENE  BICHLORIDE.— J/('%«f;/8f  Cldmde. 
Di-c/iloroiiut/iane,  CH-Clj.  Tliis  body  is  closely  related 
to  chloroform  cliemically,  ami.  accordingl}',  much  re- 
sembles that  body  in  physical  characteristics  and  in  ph3's- 
iological  properties.  Methylene  bichloride  is  a  heavy, 
colorless,  ethereal  fluid,  of  specitic  gravity  1.344,  and 
boiling  point  40°  C.  (104'  F.),  and  of  neutral  reaction. 
Its  odor  resembles  that  of  cblcudform.  It  mixes  freely 
with  chloroform,  ether,  and  alcohol.  The  medicinal  im- 
portance of  methylene  bicliloiide  lies  in  the  anaesthetic 
powers  of  the  vapor  of  the  drui>-,  which  closely  resemble 
those  of  chloroform  both  in  kind  and  in  degree.  Thisan- 
sesthetic  is  one  of  Dr.  B.  W.  Richardson's  numerous  pro- 
posed substitutes  for  chloroform,  and  has  been  quite  ex- 
tensively used  by  many  surgeons,  uotablj'  by  Jlr.  Spencer 
.Wells.  The  only  possible  advantage  of  this  substance 
over  chloroform  would  lie  in  greater  safety;  but  since 
several  deaths  have  uncpiestionably  been  caused  by 
methylene  bichloride,  the  anicstbetic  must  rank  among 
the  dangerous  group.  Dose  and  method  of  administra- 
tion are  substan';ially  the  same  as  those  of  chloroform, 
the  only  difference  between  the  two  bodies — so  far  as  the 
mode  of  administration  is  concerned — being  a  lower  boil- 
ing point,  and  therefore  a  higher  volatility,  in  the  case  of 
methylene  bichloride. 

The  name  "  methylene  chloride  "  has  been  given  also  to 
certain  anaesthetic  mi.\tures — to  a  mi.xture  of  the  present 
body  and  ordinarj'  etiier,  and  to  one  of  chloroform  and 
methyl  chloride,  or  chloroform  and  methyl  alcohol. 

Edwitrd  Curtis. 

METHYLENE  BLUE  (Tetramethyltbioninc  Chloride). 
— An  aniline  derivative,  its  formula  being  (C6HsN[CH3]2- 
C'l)oNS.  Chemically  pure  methylene  blue  occurs  in 
small  indigo-colored  scaly  crystals,  with  a  bronze-like 
tinge  and  dark  green  in  transverse  fracture.  It  is  slightly 
soluble  in  water,  forming  a  deep  blue  solution,  which  is 
changed  by  sulphuric  acid  to  a  dark  green,  and  from 
which  a  strong  potash  solution  throws  down  a  dark  vio- 
let preciijitate.  The  methylene  blue  of  commerce  (ethy- 
lene blue  O)  is  a  double  chhiride  of  zinc  and  tetra- 
mcthyltbionine. 

This  aniline  product  was  introduced  into  medicine  in 
1890,  by  Drs.  Ehrlich  and  Lippmann  {Dent.  med.  Woch., 
June,  1890),  as  an  analgesic  of  some  value.  Professor 
Ehrlich  bad  investigated  the  action  of  the  drug  on  ner- 
vous tissue  as  a  staining  reagent,  and  had  demonstrated 
that  it  had  a  peculiar  selective  action  on  the  axis  cylin- 
ders of  motor  and  sensory  nerves.  Further  experiments 
showed  that  when  taken  into  the  stomach,  or  introduced 
subcutaneously,  it  rapidly  spread  throughout  the  system 
and  gave  relief  to  all  neurotic  pains,  and  the  pain  in 
rheumatism  of  the  muscles,  joints,  and  tendons.  A  two- 
per-cent.  solution  was  u.sed,  by  means  of  which  one  grain 
was  given  hypodermically.  It  was  also  used  in  capsules, 
the  jjowder  being  given  in  doses  of  gr.  iss.-iv. ;  as  much 
as  gr.  XV.  were  given  in  one  day.  No  ill  effects  accom- 
panied its  administration,  and  there  was  no  change  in  ap- 
petite, digestion,  pul.sc,  or  any  of  the  normal  functions. 
The  drug  was  absorbed  very  (piickly,  and  a  quarter  of 
an  hour  after  the  .smallest  dose  the  urine  became  a  bright 
green,  after  two  hoiu's  a  dark  green,  and  after  four  hours 
a  dark  blue.  In  the  saliva  a  bluish  tinge  was  detected, 
but  there  was  no  discoloration  of  the  mucous  membranes 
or  conjunctiva.  Those  observers  foimd  that  the  ano- 
dj'ne  eifeet  began  in  about  two  hours,  and  was  gradually 


produced;  it  had  no  effect  on  any  fever  or  inflammatory 
condition.  Other  observers  have  reported  it  of  value  in 
nervous  headaches.  her|:ies  zoster,  alcoholic  depression, 
migraine,  and  in  the  pleuritic  pains  of  tuberculous  pa- 
tients. Further  use  has  failed  to  confirm  this  analgesic 
property  and  the  drug  is  now  rarelj-  employed  for'tliis 
purpose;  other  compounds  have  proved  more  effective, 
and  the  discoloration  which  it  protluces  renders  its  use 
objectionable. 

In  the  following  year  (1891)  Ehrlich  and  Guttman  an- 
nounced that  the  drug  was  also  a  remedy  for  malarial 
troubles.  They  were  led  to  experiment  upon  this  dis- 
ease from  the  fact  that  the  ]jlasmodia  of  malarial  disease 
were  readily  stained  by  this  butly,  not  only  in  prepared 
specimens  but  also  in  fresh  blood.  They  used  the  rem- 
ed}'  in  two  cases  of  malarial  fever — one  quotidian,  the 
other  tertiar}'.  Thej-  found  that  it  had  a  decided  cur- 
ative power  over  the  disease;  the  periodical  attacks 
ceased  within  a  few  days,  and  at  the  end  of  eight  days 
all  Plasmodia  had  disappeared  from  the  blood.  A  dose 
of  gr.  iss.  was  given  ten  or  twelve  hours  before  the  ex- 
pected attack,  and  repeated  every  two  hours  until  five 
doses  had  been  taken.  The  treatment,  they  say,  shoidil  be 
continued  for  seven  or  eight  da_vs  after  all  malarial  symp- 
toms have  subsided.  Other  European  observers  have 
reported  the  results  of  a  trial  of  this  remedy,  with  more 
or  less  beneficial  results.  Laveran  experimented  with  it 
without  obtaining  any  success.  He  injected  it  into  the 
blood  of  pigeons  affected  with  the  ha;matozoon,  and  al- 
though the  color  was  seen  in  the  blood  no  effect  was  ex- 
ercised upon  the  parasites. 

Dr.  W.  S.  Thayer,  in  Joints  Iliipkins  Hospital  BitUttiii. 
May,  1893,  gives  a  detailed  report  of  seven  cases  treated 
by  this  method.  He  concludes  that:  1.  Methylene  blue 
has  a  definite  action  against  malaiial  fever,  accomplishing 
its  end  by  destroying  the  specific  organism ;  but  it  is 
materially  less  efficacious  than  quinine,  failing  to  accom- 
plish its  purpose  in  many  cases  in  which  quinine  acts 
satisfactorily.  2.  lieaclinnappears  to  be  raiiid,  thechills 
disappearing  and  the  temperature,  in  remittent  ca.ses,  fall 
ing  to  normal  during  the  first  four  or  live  da}-s;  later, 
however,  if  asufficieut  luimber  of  organisms  have  resisted 
the  drug,  they  appear  to  develop  again  directly  under  its 
influence,  causing  a  return  of  the  .symptoms.  3.  Methy- 
lene blue  seems  to  have  noad  vantages  over  cjuinine  which 
would  warrant  its  further  use.  It  is  now  recognized  as 
a  valuable  remedy  in  the  treatment  of  all  forms  of  mal- 
aria, not  re]ilacing  quinine,  but  of  service  in  many  eases 
in  which  this  drug  has  failed,  and  the  two  together  often 
succeeding  when  both  have  failed  when  given  sepa- 
rately'. The  monograph  of  Dr.  Cardamatis,  of  Greece, 
published  in  1897  (Dent,  itied.  Woch.,  xxiv.,  9)  shows  the 
remedy  to  be  of  decided  value  when  given  in  doses  of 
gr.  x.-xij.,  commencing  ten  hours  before  the  onset  of  the 
paroxysms. 

A  case  of  chyluria  due  to  Mlfiria  sanguinis  liominis 
was  reported  b}'  Austin  Flint  as  cured  by  this  treatment 
(Neio  York  M<dieal  Journal,  June  15th,  189.5). 

Methylene  blue  has  also  been  given  in  tuberculous  con- 
ditions. In  pulmonary  phthisis  a  do.se  of  gr.  iss.  was 
given  the  first  day.  increased  on  the  second  day  to  gr. 
iij.,  on  the  third  day  to  gr.  ivss.,  and  so  on  until  gr. 
xxiv.  were  gi\cn  in  the  twenty-four  hours.  The  usual 
improvement  of  symptoms  is  .said  to  folhjw  its  use.  In 
tuberculous  pharyngitis  the  powder  may  be  apjilied  to 
the  affected  part,  and  in  scrofulous  glands  of  the  neck, 
and  for  irrigating  empyemic  cavities,  aten-per-cent.  solu- 
tion has  been  used.  A  solution  of  the  same  strength  has 
also  been  reconunendcd  in  diphtheria.  It  is  reportcil  that 
the  drug  has  been  emploj'ed  with  advantage  as  an  injec- 
tion in  severe  forms  of  dysentery. 

The  latest  use  of  methylene  blue  has  been  in  the  treat- 
ment of  diseases  of  the  genitourinary  orgau.s,  both  by 
internal  administration  and  locally  as  an  injection.  It 
has  been  shown  that  as  much  as  sixty-eight  per  cent,  of 
the  amount  given  is  excreted  by  the  kidneys,  and  during 
its  passage  it  is  mildly  diuretic  and  exerts  an  anodyne  and 
germicidal  action.     Numerous  cases  of   kidney  disease 
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have  been  reported  in  which  it  has  proved  beneficial,  but 
it  has  been  of  most  iiractical  value  in  cystitis  and  ure- 
tlnilis.  particularl\-  wiiea  gonorfha?al  in  character.  The 
dose  is  gr.  i.  three  times  a  day,  and  oil  of  .santahvood, 
copailia.  etc..  may  be  combined.  The  bladder  and  ure- 
thra may  also  be  irrigated  freely  with  a  solution  of  the 
strength  of  from  half  a  grain  to  one  grain  to  the  pint. 

Be<iumont  Small. 

METHYLENE  Dl-TANNIN.     See  T.inhoprm. 

METHYLENE  DI-COTOIN.    See  Fartoin. 

METHYL  VIOLET.     See  Pyoktanin. 

METRITIS.— Definition.— Metritis  is  defined  as  an 
inllaiiiiiiatiini  of  the  uterus,  or.  in  other  words,  of  the  ute- 
rine wall.  This  definition,  so  far  as  it  goes,  is  satisfactory, 
and  if  all  of  the  conditions  which  are  grouped  under  this 
luad  were  intlamraatory  in  their  nature  and  always  in- 
volved the  whole  of  the  uterine  wall,  there  would  be 
but  little  difficulty  in  giving  a  systematic  account  of  the 
disease.  As  it  is,  however,  many  observers  describe  as  a 
distinct  entity  diseases  of  the  endometrium.  This  divis- 
ion necessitates  another  name  when  the  nuiscular  and 
connective-tissue  portion  of  the  uterine  wall,  or  the  meso- 
metrium  of  Schultze,  is  involved,  and  it  is  to  intlamma- 
tory  or  other  changes  of  this  porticm  of  the  uterus  that 
the  name  metritis  is  often  applied  to  distiuginsh  it  from 
endcmietritis.  From  the  close  relationship,  however, 
which  exi.sts  between  tliese  tissues  and  from  the  fact  that 
recent  observations  show  an  almost  constant  involve- 
ment of  some  of  the  mesometrial  tissue  following  primary 
inflanunation  in  the  endometrium,  it  is  no  longer  proper 
to  ilcseribe  endometritis  as  a  distinct  disease.  Therefore 
it  is  best  to  use  the  term  metritis  as  meaning  an  inflam- 
mation of  the  uterus  as  a  whole,  while  if  special  stress  is 
to  be  laid  on  changes  in  one  or  the  other  part  of  the  wall 
wc  may  speak  of  an  entlometritis,  or  of  a  parencliy- 
matous  metiitis.  or  of  a  mesometritis. 

Further,  we  find  grouped  under  the  one  head  of  metri- 
tis several  conditions  which  are  not  in  tiieir  nature  in- 
ilanunatory,  but  are  the  results  of  congestive  or  degener- 
ative changes;  and  though  these  should  properly  not  be 
classed  luider  a  term  meaning  in  its  derivation  intlamma- 
tor\-,  for  the  present,  at  least,  until  our  understanding  of 
the  exact  etiological  factors  is  clearer,  they  nuist  be 
grouped  here,  especially  as  it  is  difficult  sharply  to  dif- 
ferentiate between  the  inflammatory  and  the  congestive 
changes,  and  it  is  even  more  difficult  to  dillerentiate  be- 
tween the  results  of  these  two  conditions  in  the  later 
stages. 

V.^RiETiES. — As  in  the  definition  of  the  term,  so  also  in 
grovipiug  the  varieties  do  we  find  much  confusion,  and  it 
is  onlv  necessary  to  review  briefly  some  of  the  proposed 
methods  of  grouping  to  realize  how  difficult  a  matter 
it  is  to  obtain  a  satisfactory  conception  of  the  whole. 
Thus  we  may  divide  the  varieties,  as  does  Wiuckel,  ac- 
cording to  their  etiology.  This  is  cumbersome,  how- 
ever, and  leads  to  much  obscurity.  We  may  divide 
them  according  to  clinical  symptoms,  and  speak  of  endo- 
metritis hamiorrhagica,  endometritis dysmenorrhctica,  and 
endometritis  catarrhalis.  Or  we  may  follow  Ruge's 
classification,  describing  endometritis  glandularis,  endo- 
metritis interstitialis,  and  endometritis  diffusa,  to  which 
Ruge  adds  three  special  forms,  endometritis  decidua, 
en(lometritis  post  abortum,  and  endometritis  exfoliativa. 
This  last  is  the  classification  most  frequently  used  in  this 
country  and  the  one,  with  some  modifications,  which  is 
employed  here. 

Acute   Forms  Inwleing  both  Endometrium  and  Mesonie- 
trium. 

1.  Acute  ])uerperal  metritis. 

2.  Acute  septic  metritis  (non-puerperal). 

3.  "Metritis  desiccans"  Garrigues,  or  "gangrtena  uteri 
partialis  post  partum,"  Grammatikati. 


Chronic  Forms  Involviny  Chiefly  the  Endometrium. 

4.  Endometritis  glandularis. 

5.  Endometritis  interstitialis. 

6.  Endometritis  diffusa. 

7.  Endometritis  exfoliativa. 

8.  Endometritis  deciduas. 

9.  Endometritis  senilis. 


Chronic  Forms  Involving  CJdefly  the  Mesometrium. 

10.  Parenchymatous  or  interstitial  metritis. 
Conditions  classed  as  metritides,  in  which  there  is  no 

distinct  pathological  change. 

11.  "Metritis  hysterica."  Vedeler. 

Etiology. — As  etiological  factors  two  main  causes  are 
found — bacterial  infection  and  circulatory  disturbances; 
although  besides  tliese  two  there  are  other  influences  which 
must  be  borne  in  mind,  as.  for  instance,  in  cases  of  glan- 
dular metritis  the  clinical  picture  is  of  a  hyperplastic 
change  in  the  epithelium,  and  in  this  form  we  must 
search  for  some  form  of  irritation.  Again,  for  instance 
in  the  hysterical  meti'itis,  we  must  consider  tlie  cause  as  a 
local  hypera'Sthesia  fif  the  nerve  terminals,  and  in  fact  in 
a  number  of  cases  of  metritis  we  are  forced  to  concede 
the  fact  that  as  yet  but  little  is  known  of  the  etiology. 

In  .studying  more  in  detail  the  bacterial  infections  we 
find  in  the  acute  forms  that  the  condition  is  a  result  of 
the  attack  of  the  pyogenic  cocci.  Thus,  the  most  fre- 
tjuent  variety  of  bacteria  in  cases  of  acute  puerperal  metri- 
tis is  the  streptococcus  pyogenes,  either  alone  or  as  one 
member  of  a  mixed  infection.  This  organism  gains  en- 
trance to  the  uterine  cavity  through  the  widely  opened 
cervix,  and  generally  as  a  result  of  its  introduction  from 
outside  through  the  medium  of  an  unclean  finger,  specu- 
lum, forceps,  or  other  instrument. 

Acute  septic  metritis,  not  puerperal  in  origin,  is  less 
frequently  recognized  and  is  a  rarer  condition.  As  in 
the  puerperal  form,  however,  it  is  the  result  of  the  pres- 
ence of  one  of  the  pyogenic  cocci,  probably  most  fre- 
quently the  gonococcus,  though  various  other  forms 
have  been  isolated  fi'om  the  uterine  cavit^y  in  these  cases. 
The  method  of  invasion  varies.  Jlost  frequenth-,  per- 
haps, the  acute  inflammation  follows  the  introduction  of 
a  dirty  sound  or  other  instrument.  The  introduction  of 
dirty  instruments,  or  of  an  infected  finger,  into  the  vagi- 
na is  also  a  means  of  infection,  the  micro-organisms  reach- 
ing the  cervix  and  gaining  entrance  to  the  uterine  cavitj' 
through  the  cervical  canal.  In  the  same  way  a  dirty 
pessary  may  be  the  means  of  spreading  the  infection. 
An  acute  gonorrhtcal  infection  of  the  uterine  wall  usu- 
ally begins  some  time  during  the  menstrua!  period  when 
the  cervical  canal  is  more  widely  open  than  usual,  and 
when  the  organisms  which  have  already  attacked  the 
cervix  may  be  more  easily  carried  into  the  uterine  cavity 
by  a  back  flow  of  the  fluid  blood. 

"  Metritis  desiccans  is  but  one  of  the  later  stages  in  puer- 
peral metritis,  and  is  characterized  by  the  destruction  and 
.sloughing  off  of  large  portions  of  the  uterine  wall. 

As  regards  the  moie  chronic  forms,  we  must  conceive 
in  many  cases  a  different  course  of  events.  A  certain 
number  of  cases  of  chronic  endometritis,  especially  the 
interstitial  form,  follow  as  a  later  result  after  the  acute 
inflammation  has  sub.sided.  there  being  in  these  cases  a 
round-cell  infiltration  and  a  proliferation  of  the  connec- 
tive tissue  with  a  possible  change  in  the  character  of  the 
epithelial  cells  which  in  places  are  found  flattened  or  eu- 
boidal  and  l}-ing  several  layers  in  depth  in  place  of  the 
one  layer  of  cylindrical  cells.  In  many  of  the  chronic 
cases  the  condition  does  not  follow  a  bacterial  infection 
at  all,  but  is  due  to  circulatory  changes  or  to  interference 
with  uterine  involution  after  deliver}',  and  we  may  find 
the  chief  trouble  either  in  the  glandidar  tissue,  in  which 
case  there  are  proliferative  or  degenerative  changes  in  the 
glands,  or  it  may  be  in  the  interstitial  tissues  in  which  it 
gives  rise  in  the  same  way  to  active  proliferation  or  de- 
generation ;  or,  finally,  we  may  find  the  chief  effects  of 
the  circulatory  disturbance  in  the  mesometrial  tissues, 
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the  most  marked  change  being  a  great  increase  in  the 
•connective  tissue. 

Theilhaber  has  carefully  described  an  abnormal  condi- 
tion in  the  uiesometrium  which  he  tliinks  is  the  cause  of 
man}'  cases  of  endometritis.  This  change  is  chiefly  in 
the  muscle  fibres,  which  are  weakened,  and  for  this  rea- 
son there  are  not  the  usual  rhythmical  contraction  and 
dilatation  of  tlie  uterus  which  lie  considers  to  be  always 
present  normally,  and  as  a  result  of  this  the  venous  cir- 
culation is  not  so  rapid  as  it  should  be,  and  there  result, 
naturally,  congestion  and  dilatation  of  the  venous  trunks 
in  the  uterine  wall.  He  con.sidt'rs  this  change  in  the 
muscle  tibri'S  due  to  too  rapid  growth,  to  degenerative 
changes  such  as  are  found  in  chlorosis,  or  to  fibroid 
changes  such  as  occur  at  the  menopause.  This  theory 
at  least  accounts  in  a  plausible  manner  for  manj'  changes 
in  the  uterus  which  we  cannot  otherwise  explain. 

To  recapitulate  briefly,  we  find,  in  the  acute  cases,  that 
the  etiological  factor  is  always  bacterial  in  its  nature.  In 
tlie  chronic  cases  the  condition  may  be  due  to  bacterial 
infection,  but  it  is  proltahly  more  frequently  the  result 
of  circulatory  disturbances,  or  of  subinvolution,  or  of 
some  abnormality,  or  of  degenerative  changes  in  the  uter- 
ine muscle. 

P.VTiioLOOY. — In  tlie  acute  puerperal  metritis  there  is 
a  varying  pathological  picture  depending  upon  the  grade 
of  the  infection.  In  the  more  common  form,  in  which 
the  infection  has  not  extended  through  into  the  muscular 
walls,  \ve  find  the  suiJerficial  portion  of  the  deeidua  more 
or  less  completely  broken  down,  forming  a  disintegrated 
mass  in  which  are  seen  clumps  of  bacteria  and  an  occa- 
sional cell.  Beyond  these  are  still  recognizable  cells  be- 
tween which  lie  leucocytes  and  bacteria,  and  still  deeper 
in  the  tissues  is  a  wall  of  leucocytes  beyond  which  the 
bacteria  have  not  penetrated.  In  the  more  severe  grades 
there  is  a  more  decided  degree  of  necrosis  of  tissue,  and 
masses  of  leucocytes  are  seen,  instead  of  a  distinct  wall, 
while  scattered  through  the  tissue  are  bacteria  lying  in 
tlie  lymphatics  or  small  vessels,  these  being  the  foci  for 
the  abscesses  found  in  the  uterine  wall  in  the  later  stages. 

In  acute  septic  and  gonorrheal  metritis  we  sometimes 
find  much  the  same  changes  as  appear  in  the  puerperal 
cases,  there  being  a  superficial  necrosis  of  the  mucous 
membrane  with  further  invasion  of  the  tissues  by  bac- 
teria. Masses  of  leucocytes  offer  a  barrier  to  this  inva- 
sion, although  this  is  not  necessarily  always  tlie  case, 
for  sometimes  small  abscesses  are  foiuid  deep  in  the  uter- 
ine wall,  or  the  bacteria  may  extend  through  the  lym- 
jihatics  to  tlie  pelvic  connective  tissue  or  to  the  peritoneal 
surfaces.  In  less  severe  grades  of  acute  metritis  we  do 
not  notice  such  necrosis  of  the  tissues,  but  find  evidences 
of  the  acute  disease  in  the  filling  of  the  lumina  of  the 
glands  by  masses  of  bacteria  and  leueoc_ytes.  anil  by  the 
infiltration  of  the  subepithelial  connective  tissue  by  leuco- 
cytes and  newly  formed  round  cells.  In  these  cases  there 
may  be  some  infiltration  of  the  deeper  layers  of  muscle. 

In  the  chronic  forms  of  metritis  there  is  a  much  more 
varied  picture,  depending  upon  the  type  of  the  disease. 
The  interstitial  form  shows  chiefly  ciiaugcs  in  tlie  con- 
nective tissue  between  the  glands,  this  tissue  giving  the 
impression  of  being  denser  and  firmer  than  normal,  due 
to  an  increase  of  connective  tissue  with  neces.sarily  a  con- 
comitant narrowing  of  the  glands.  On  careful  exami- 
nation this  increase  is  found  to  be  due  to  the  presence 
of  spindle-shaped  cells,  which  differentiate  themselves 
sharply  from  the  rather  lightly  staining  cells  of  the  nor- 
mal subepithelial  ti.ssue.  In  the  glandular  forms  we 
find,  on  the  other  hand,  an  increase  in  the  number  of  the 
epithelial  cells.  Tiierc  is  a  lengthening  of  the  glands 
and  they  become  ex  tremelj' tortuous,  with  a  lumen  much 
wider  than  is  normally  the  case,  while  the  interstitial  tis- 
sues show  no  change.  Finally,  we  ma_v  have  a  combi- 
nation of  the  two  forms  descrilied  above,  in  which  there 
are  changes  both  in  the  interstitial  tissue  and  in  the 
glands,  giving  rise  to  another  type — endometritis  diffusa. 

Endometritis  exfoliativa  is  characterized  by  the  loo.sen- 
ing  and  extrusion,  at  the  menstrual  period,  of  a  complete 
or  incomplete  cast  of  the  uterine  cavity,  this  cast  being 


composed  of  the  mucous  membrane  and  the  underlying 
portions  of  the  connective  tissue. 

Endometritis  senilis  is  a  result  of  the  changed  uterine 
conditions  which  follow  the  menopause,  and  is  really  a 
slow  atrophy  of  the  mucosa  aud  submucosa.  A  section 
through  the  uterine  wall  of  a  well-marked  case  of  this 
type  shows  either  an  absence  or  at  least  a  flattening  of 
the  epithelial  cells  which  are  cuboidal  in  shape.  There 
is  an  almost  complete  disappearance  of  the  glands,  and 
where  they  persist  there  is  often  an  occlusion  of  the 
outer  end,  aud  a  cystic  enlargement  from  retention  of  the 
secretion.  The  submucosa  is  greatly  thinned  and  the 
mesometrium  is  made  up  chiefly  of  dense  connective  tis- 
sue which  has  slowly  taken  the  place  of  a  portion  (rf  the 
muscle. 

In  parenchymatous  metritis  the  most  marked  change 
takes  place  in  tlie  mesometrium,  though  the  endometrium 
is  always  involved  to  some  extent.  The  uterus  feels 
firmer  and  harder  than  normal,  aud  on  section  connective- 
tissue  bands  are  seen  in  the  wall.  On  microscojiic  ex- 
amination the  connective  tissue  is  found  to  have  extended 
between  the  muscle  bundles,  and  in  places  appears  to 
usurp  entirely  the  place  of  the  muscle.  The  vessels  are 
large,  especially  the  veins,  and  their  walls  are  thickened 
and  show  signs  of  arterio-sclerotic  change. 

Symptomatology. — The  symptoms  of  metritis  vary 
greatly,  according  to  the  variety  of  the  disease  which 
may  be  present.  Acute  jiuerperal  metritis  appears  nsu- 
all}'  within  the  first  three  days  after  delivery.  As  a  rule 
it  is  ushered  in  by  a  chill  accompanied  by  a  sharp  rise  of 
temperature  and  an  accompanying  increase  in  the  I'apid- 
ity  of  the  pulse.  The  patient  feels  bad,  and  headache, 
with  perhaps  nausea  and  vomiting,  is  comjjlained  of. 
The  lochial  discharge  may  not  change  in  any  way,  thongli 
in  many  of  the  cases  it  is  lessened,  and  it  may  become 
more  serous  in  its  nature.  The  presence  or  absence  of 
odor  depends  upon  the  type  of  the  micro-organism  pres- 
ent or  upon  the  amount  of  tissue  destruction.  Pain  in 
cases  of  puerperal  metritis  is  not  a  marked  sj-mptom, 
but  when  it  is  severe  it  should  always  cause  a  suspicion 
of  peritoneal  involvement.  The  course  of  such  a  case 
varies  in  accordance,  apparently,  with  the  virulence  of 
the  organism  present.  In  many  instances  there  is  a  di- 
rect extension  of  the  infection  to  other  ti.ssues  of  the  body, 
with  death  in  the  course  of  a  few  days.  On  the  other 
liand,  instead  of  a  general  infectiou  we  ma}'  find  a  severe 
local  infection  of  the  surrounding  tissues  with,  for  in- 
stance, local  peritonitis,  pelvic  cellulitis,  or  pelvic  phle- 
bitis. In  still  other  cases  the  leucocytes  are  able  to  cope 
witli  the  infection  and  we  find  a  distinctly  local  point  of 
disease  in  the  uteiiue  wall,  this  being  surrounded  by  a 
wall  of  leucocytes  which  prevents  further  invasion  of 
the  tissues.  There  may  also  be  an  extension  of  the  dis- 
ease into  the  tubes. 

The  symptoms  of  acute  septic  metritis  are  apt  to  be 
hidden  by  the  frequent  occurrence  of  tubal  inflamma- 
tion, which  often  accompanies  it.  In  a  case  of  pure  me- 
tritis, however,  a  rise  of  temperature  may  be  looked  for 
soon  after  the  use  of  a  dirty  sound,  or,  if  the  inflamma- 
tion is  of  gonorrhoea!  origin,  at  the  end  of  the  menstrual 
period.  At  the  same  time  there  is  apt  to  be  a  profuse 
ilischarge,  rather  thin  and  purulent  in  character,  which 
possibly  causes  some  local  irritation.  Besides  this  there 
is  a  feehng  of  general  malaise,  the  patient  complains  of  an 
aching  in  the  lower  abdomen,  and  there  is  a  sensation  of 
dragging  on  the  pelvic  viscera.  On  examining  such  a 
patient  the  abdomen  will  be  found  tense  in  the  lower 
zone,  tenderness  on  pressure  is  complained  of,  and  on 
vaginal  examination  the  uterus  is  found  somewhat  en- 
larged, soft,  aud  very  tender  on  palpation,  the  least 
movement  of  the  uterus  between  the  hands  being  accom- 
panied by  severe  pain.  If  the  speculum  is  introduced,  a 
thin  purulent  discharge  will  be  noticed  welling  out  from 
the  cervix,  and  if  a  sound  is  passed  its  withdrawal  is  fol- 
lowed by  a  little  bloody  discharge. 

Metritis  dtsiecans  is  characteiized  in  the  beginning  by 
the  same  group  of  symptoms  which  occur  in  puerperal 
metritis.     As  the  disease  progresses,  however,  the  dis- 
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charge  becomes  extremely  foul  in  odor,  is  of  a  dirty  yel- 
lowish or  brownish  color,  and  mixed  with  it  are  shreds 
and  irregular  pieces  of  the  uterine  wall  whicli  are  soft 
and  mushy  in  consistency. 

The  symptoms  of  the  chronic  forms  maj'  be  taken  up 
in  a.  more  general  way,  though  in  most  of  them  one 
symptom  predominates. 

Pain. — This  is  a  symptom  which  is  present  in  most 
forms  of  metritis,  although  it  varies  greatly  in  char- 
acter, lu  endometritis  exfoliativa  acute  pain  is  always 
present  during  the  menstrual  period  while  the  extrusion 
of  the  uterine  cast  is  going  on.  Acute  pain  is  also  one  of 
the  chief  symptoms  in  many  cases  of  interstitial  metritis, 
especially  at  the  menstrual  period.  On  the  other  hand, 
the  pain,  instead  of  being  sharp  in  character,  is  more  of  a 
dull  aclie  located  deep  in  the  pelvis  or  referred  to  the 
lower  back  or  to  the  legs,  and  occurring  most  frequently 
at  the  menstrual  time,  Ihougii  it  may  appear  and  be 
most  severe  in  the  intermenstrual  epoch.  Finally,  some 
patients  do  not  experience  an.y  real  pain  but  complain  of 
■  a  feeling  of  weight  or'dragging  in  the  pelvis ;  the  sensa- 
sation,  as  they  describe  it,  is  as  if  the  pehic  organs  were 
about  to  fall  out. 

Miiifirnntioii. — This  is  almost  always  changed  in  some 
way.  Jlost  freciuently  it  is  increased  in  amount,  both 
the  time  during  which  the  flow  is  present  being  pro- 
longed and  the  amount  of  How  increased.  There  is  fre- 
quently, also,  some  Irregularity  in  the  occurrence  of  the 
flow,  the  intervals  between  being  usually  shortened. 
This  is  true  especially  in  the  glandular  forms  of  the  dis- 
ease or  when  the  uterus  is  displaced  backward.  In  the 
later  .stages,  on  the  other  liand,  there  is  often  a  lessening 
of  the  menstrual  flow  with  an  increase  in  the  length  of 
the  intermenstrual  period. 

Duchiirge. — Some  discharge  is  almost  invariably  pres- 
ent in  chronic  metritis,  though  it  is  often  masked  by  the 
discharge  of  a  coincident  cervical  disease.  The  charac- 
teristic uterine  discharge  is  thin,  sero-purulent,  or  pos- 
sibly blood-stained,  and  when  the  cervix  is  normal  it  may 
be  noticed  oozing  out  of  the  uterine  canal.  This  dis- 
charge varies  greatly  in  amount,  sometimes  being  so  free 
as  to  cause  the  patient  much  discomfort,  while  at  other 
times  it  is  so  slight  in  amount  as  to  be  hardly  noticeable; 
in  fact,  in  some  cases  its  existence  can  be  ascertained 
only  by  careful  examination. 

General  Symptoms, — Besides  these  local  symptoms  of 
metritis  there  are  numberless  others  of  which  the  patients 
complain.  Some  have  violent  occipital  or  vertical  head- 
aches, while  others  have  vertigo  or  other  nervous  mani- 
festations such  as  local  aua;sthesia  or  hypersesthesia. 
The  digestive  tract  is  often  involved,  there  being  loss  of 
appetite,  slow  digestion,  intestinal  flatus,  or  troublesome 
constijiation.  Ansemia  is  a  common  symptom  and  with 
it  are  frequently  noticed  cardiac  palpitation,  swelling  of 
the  ankles,  or  possibly  dyspna?a  on  exertion,  etc. 

Dt.\gnosis. — In  a  great  majority  of  the  cases  the  diag- 
nosis is  comparatively  a  simple  matter,  being  based  on 
tlie  subjective  sj-mptoms  and  the  result  of  the  examina- 
tion. The  dull,  aching  sensation  in  the  pelvis  and  back, 
with  perhaps  acute  attacks  of  pain  during  the  menstrual 
period,  the  uterine  discharge  differentiated  from  that 
coming  from  the  cervix  by  its  thin,  watery  character, 
the  menstrual  disturbances,  and  the  general  symptoms 
such  as  headache,  etc..  while  not  pathognomonic  are,  at 
least,  when  found  together,  very  suggestive.  If  in 
addition  to  these  it  is  found,  as  a  result  of  bimanual  ex- 
amination, that  tliere  is  enlargement  or  some  change  in 
the  shape  of  the  uterus,  witli  uterine  tenderness  on  palpa- 
tion, and  possibly  slight  bleeding,  or  acute  pain  if  the 
uterine  sound  be  passed,  we  have  a  s.ymptom  complex 
which  in  most  cases  admits  of  but  little  question.  The 
difficult  cases  to  diagnose  are  those  in  which  one  symp- 
tom alone  is  present  or  in  which  one  symptom  is  so 
marked  as  to  mask  all  the  others.  Among  these  stand, 
for  instance,  the  cases  of  glandular  endometritis  in  which 
the  only  symptom  is  profuse  bleeding,  and  which  must 
be  differentiated  from  adeno-carcinoma  of  the  uterine 
body,  or  from  an  intra-uterine  polyp  or  small  myoma. 
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This  can  be  done  only  by  removing,  for  microscopic  ex- 
amination, some  of  the  uterine  mucosa.  Another  illustra- 
tion is  the  "endometritis  hysterica"  of  Vedeler,  in  which 
the  only  symptom  is  acute  paiu  in  the  pelvis,  which  might 
be  taken,  ou  liasty  examination,  for  inflammatory  disease 
of  the  tubes  or  pelvic  peritoneum,  and  which  can  be  diag- 
nosed onl}'  by  a  careful  examination  of  the  uterine  cavity 
with  a  sound,  demonstrating  the  existence  of  local  tender 
points  in  the  uterine  wall.  Finally,  the  possible  presence 
of  tuberculosis  of  the  endometrium  must  always  be 
borne  in  mind  in  making  a  diagnosis  of  metritis,  as  the 
symptoms  of  tuberculous  disease  here  are  always  those 
found  in  other  forms  of  metritis,  and  it  is  by  the  curette 
alone  that  we  are  able  in  many  cases  to  decide  whether 
or  not  tuberculosis  is  present. 

TnE-\T-MEXT. — Prophyla.v/s. — As  has  been  seen,  in  con- 
sidering the  etiology,  many  cases  of  metritis  are  due  to 
faulty  involution  of  the  uterus  after  delivery  at  term,  or 
after  a  miscarriage,  to  displacement  of  the  uterus  or  to  dis- 
ease of  the  cervix,  to  too  frequent  pi-egnancies,  or  to  a 
markedly  lowered  condition  of  the  general  health;  and  if 
these  factors  were  more  carefully  borne  in  mind  by  the 
general  practitioner  fewer  cases  of  metritis  would  need 
later  treatment.  It  is  certainly  easy  to  advi.se  our  patients 
to  remain  in  bed  after  dc  livery  or  after  a  miscarriage  longer 
than  is  usually  done,  and  it  is  our  duty  to  insist  on  this 
wlieu  the  uterus  is  slow  in  returning  to  its  normal  size  or 
when  a  bloody  discharge  lasts  longer  than  is  usual.  Many 
displacements  may  be  corrected  by  properly  fitted  pes- 
saries, congestions  or  erosions  of  the  cervix  relieved  by 
hot  douches  or  other  local  measures,  and  advice  given 
against  the  too  frequent  pregnancies  which  are  so  "often 
seen. 

General  Treatment. — As  the  general  health  in  most  pa- 
tients suffering  fi'om  metritis  is  below  par,  much  ma}'  be 
done  by  general  treatment  to  relieve  them.  Man}-  are 
ana?mic,  either  as  a  result  of  profuse  bleeding  or  because 
of  the  lowered  general  tone,  and  great  benefit  often  fol- 
lows the  use  of  some  easil}'  assimilable  form  of  iron,  as, 
for  instance,  one  or  more  of  the  Blaud's  pills  two  or  three 
times  a  day  after  meals,  or,  if  this  be  not  well  borne,  one 
of  the  albuminate  of  iron  preparations  is  often  satisfac- 
tory. The  digestive  troubles  can  be  relieved  by  a  care- 
fully selected  dietary,  one  of  the  simple  bitter  tonics  being 
administered  before  the  principal  meals.  The  bowels  are 
to  be  regulated  by  a  proper  selection  of  foods,  or  by  one 
<if  the  milder  cathartics  taken  regularly  for  a  time — as, 
for  instance,  small  doses  of  the  fluid  extract  of  cascara 
.sagrada,  or  one  of  the  pills  containing  aloin,  str3-chuine, 
and  belladonna,  with  perhaps  cascara  or  ipecac  added. 
In  addition  to  this,  regular  exercise  is  advisable,  spending 
part  of  the  day  in  the  open  air,  with  regular  habits  as 
regards  rest,  the  time  of  meals,  and  the  time  of  the  bowel 
movements. 

Locid  Treatment. — As  a  rule  the  first  thing  used  is  the 
time-honored  tampon,  and  fortunately  its  use  is  often 
followed  by  relief  if  it  be  apiilied  in  jiroperly  selected 
cases,  and  especially  if  it  be  used  in  conjunction  with  hot 
douches.  Tlie  cases  in  which  the  tampon  is  of  the  most 
service  are  those  of  interstitial  endometritis  and  pareu- 
ch.vmatous  metritis.  In  these  cases  we  have  a  large,  heavy 
uterus,  often  somewhat  displaced  or  tender  on  pressure, 
with  possibh'  in  addition  a  cervical  erosion,  or  a  large 
hypertrophied  cervix.  The  tampon  is  made  eitlier  of 
cotton  or  of  lamb's  wool,  and  is  soaked  in  boroglyceride, 
or,  as  is  sometimes  advised,  in  a  ten  per  cent,  glycerin- 
ichthyol  mixture.  It  is  then  carefidly  packed  up  against 
the  cervix  and  into  the  vaginal  fornices  through  a  bivalve 
speeukun.  The  tampon  has  a  cord  attached  tc  it  by 
which  it  may  be  withdrawn  by  the  |)atieut,  and  direc- 
tions are  given  that  it  be  removed  at  the  end  of  twenty- 
four  hours  and  a  hot  douche  taken.  These  tampons  are 
generally  introduced  two  or  three  times  a  week,  anil  in  the 
interval  the  patient  is  advised  to  use  a  hot  douche  twice 
or  three  times  during  the  twenty  four  hours.  Explicit 
directions  must  be  given  as  to  how  the  douches  are  to  be 
used,  as  otherwise  many  patients  will  content  themselves 
with  sitting  over  a  vessel  and  forcing  the  water  into  the 
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vagina,  allowing  it  to  run  out  immediately  rather  than  to 
take  the  trouble  of  using  it  while  in  a  recumbent  posture. 

Applications  of  various  caustic  or  antiseptic  substances 
to  the  uterine  cavity  were  formerly  much  used,  and  the 
chloride  of  zinc  and  other  like  substances  were  applied 
in  solution  by  means  of  cotton  wrapped  on  an  applicator, 
or  l)y  injecting  it  into  the  uterine  cavity  with  a  long- 
spouted  syringe.  This  treatment  is  still  sometimes  ad- 
vised, but  it  is  unsatisfactory  and  may  be  dangerous, 
and,  as  a  general  rule,  it  has  fallen  into  disrepute  of  late 
years. 

Dilatation  of  the  cervical  canal  and  curetting  of  the 
uterine  cavity  probably  constitute  the  most  satisfactory 
method  of  treating  metritis,  the  object  being  to  remove 
the  diseased  mucous  membrane  and  bring  about  a  regen- 
eration of  this  tissue,  while  at  the  same  time  the  patient 
gets  the  good  effect  of  an  enforced  rest  in  bed  and  the  best 
chance  is  given  for  uterine  involution  to  take  place.  Cu- 
retting should  always  be  carried  out  with  all  proper  anti- 
septic precautions,  and  the  operation  is  much  more  easily 
and  satisfactorily  performed  witli  the  patient  under  gen- 
eral ana?stlie.sia.  As  a  rule,  jiucking  of  the  uterine  cavity 
after  curetting  is  advised  against,  and  it  should  be  an  in- 
flexible rule  that  such  patients  remain  in  bed  for  at  least 
a  week  after  the  operation.  C\iretting  may  be  performed 
at  any  time  during  the  mouth,  but,  if  it  be  practicable, 
the  best  time  is  about  a  week  after  the  end  of  the  men- 
strual period. 

Another  recent  addition  to  our  means  of  treating  this 
disease  is  tlie  local  use  of  superlieated  steam,  the  method 
being  known  as  aliiioKniisis.  This  is  carried  out  by  in- 
troducing into  the  uterine  cavit}'  a  suitably  insulated 
tube  connected  with  the  proper  form  of  kettle  in  which 
water  is  boiling.  Tlie  steam  is  allowed  to  come  into  con- 
tact with  the  tissues  for  a  var3-ing  length  of  time,  depend- 
ing upon  the  effect  to  be  produced.  It  is,  however,  a 
dangerous  method  and,  unless  it  is  used  under  skilled 
directions,  much  harm  may  follow. 

Finail}',  in  some  extreme  cases  of  glandular  endometri- 
tis in  which  curetting  has  given  only  temporary  relief, 
and  in  which  the  patients  are  almost  exsanguinated  bj' 
the  constantly  occurring  hemorrhages,  removal  of  the 
uterus  is  the  only  means  at  our  command  for  definitely 
controlling  the  symptoms.  This  should,  however,  be  done 
only  as  a  last  resort  when  all  other  forms  of  treatment 
have  been  exhausted  without  relief  to  the  patient. 

Otto  (J.  Ramsay. 

METRORRHAGIA.— The  ordinary  or  customary  dis- 
charge of  blood  from  the  womb  at  the  menstrual  period 
is  the  point  of  departure,  so  to  speak,  from  which  this 
term  originates.  Just  where  to  draw  the  line  is  difficult 
because  the  term  is  a  relative  one.  What  is  ordinary  and 
not  excessive  for  one  woman  may  be  extraordinary  and 
excessive  for  another.  Au}- hemorrhage  from  the  womb, 
be  the  quantity  large  or  small,  which  depletes  the  wom- 
an's vital  force  may  be  regarded  as  metrorrhagia.  The 
term  menorrhagia  is  often  used  when  this  excessive  loss 
occurs  in  connection  with  the  monthly  How. 

]\Ietrorrhagia  may  therefore  be  regarded  as  a  liemor- 
rhage  from  the  womb,  excessive  in  (juantity,  occurring 
at  no  definite  time,  of  no  definite  duration,  and  due  to  a 
variety  of  causes. 

Conditions  which  favor  or  cause  such  a  hemorrhage  are 
relaxation  of  the  uterine  structures,  hypertrophy  of  the 
uterine  mucosa,  malignant  degeneration  of  the'  uterus, 
repeated  congestion  of  the  pelvic  circulation,  especially 
if  the  blood  tension  is  high  or  the  vascular  walls  are 
weak  or  friable. 

1.  Relaxation  of  the  Vteriiie  Strneturcs. — Such  a  con- 
dition may  signify  merely  a  relaxed  state  of  the  uterine 
muscle,  or  relaxation  of  the  mucosa  as  well.  After  a  pro- 
longed and  severe  parturition — especially  if  there  has 
been  uterine  inertia  during  parturition,  or  if  the  patient 
has  been  kept  under  the  inlluenceof  an  anti'Sthetic  for  an 
unusually  long  time — the  uterus  frequentlj-  remains  re- 
laxed, the  great  uterine  sinuses  remain  unclosed,  and  the 
blood  may  pour  forth  in  a  mighty  current.     This  is  com- 


monly termed  post-partum  hemorrhage.  It  is  a  true 
metrorrhagia.  The  relaxed  and  flabb}-  condition  is  often 
present  in  weak  and  ana'mic  women  or  in  those  who  are 
suffering  with  .serious  disease,  such  as  Bright 's  disease 
of  the  kidneys  or  tuberculosis.  In  such  cases  the  hemor- 
rhages are  frequentlj-  profuse  and  of  long  duiation.  They 
may  occur  with  the  monthly  period  or  during  the  inter- 
val and  should  be  regarded  with  great  seriousness,  for 
such  women  cannot  well  sustain  such  losses  of  the  vital 
fluid. 

The  treatment  which  I  have  foimd  most  effective  for 
the  first  class  of  cases  is  the  tamponade  of  the  uterus  in 
the  presence  of  the  hemorrhage.  Other  measures  need 
not  be  discussed,  for  with  me,  at  least,  they  have  proved 
distinctly  inferior  to  the  tampon.  My  plan  is  to  draw 
the  uterus  down  to  the  vulva  with  a  volsella  firmly  fixed 
in  the  anterior  lip  of  the  cervix,  and  then  to  carry  suc- 
cessive portions  of  a  long  strip  of  aseptic  gauze,  two 
inches  wide,  quite  to  the  fundus,  with  long  narrow  dress- 
ing forceps,  until  the  cavity  is  fairly  well  filled,  at  the 
same  time  compressing  the  uterus  with  the  left  hand 
through  the  abdominal  wall.  In  my  hands  this  has 
several  times  proved  efficient  after  other  measures  had 
tailed.  The  siime  treatment  is  equall}-  sviitable  for  the 
profuse  hemorrhage  which  often  follows  abortion.  For 
the  second  class  of  cases  one  must  first  improve  the  gen- 
eral condition  with  iron,  strychnine,  and  an  abundance 
of  food.  In  the  intervals  between  the  bleedings  one  may 
apply  Churchill's  tincture  of  iodine,  or  the  nitrate  of  sil- 
ver, foiu-  drachms  to  the  ounce  of  water,  to  the  endome- 
trium every  other  day,  and  should  such  treatment  be  in- 
effective after  a  few  weeks  of  trial,  one  maj-  dilate  the 
uterus  and  curette  the  endometrium.  It  maj'  not  be  pos- 
sible or  desirable  to  scrape  away  much  of  the  uterine 
mucosa,  but  the  effect  of  the  operation  will  be  to  stimu- 
late the  organ  to  contraction.  The  operation  shoidd  be 
repeated  if  a  single  scraping  proves  insufficient.  Some 
of  the  cases  of  profuse  hemorrhage  during  the  menopause 
are  successfully  treated  by  this  method.  The  uterus  is 
then  tamponed,  but  not  too  firmly,  the  tampon  being 
retained  for  tv.o  days. 

2.  Hypertrophy  of  tlie  Uterine  Mucosa. — The  metror- 
rhagia which  results  from  this  cause  may  consist  either 
of  a  continual  dripping  which  requires  the  constant  use 
of  a  napkin,  or  of  a  more  or  less  profuse  flowing  which 
ceases  only  when  the  patient  is  exhausted  or  when  the 
uterus  is  filled  with  a  clot.  The  hypertrophied  tissue  is 
usually  of  rapid  growth,  contains  an  abundance  of  ves- 
.sels,  and  breaks  down  readily.  After  it  has  broken  down 
it  Is  quickly  I'enewed  only  to  break  down  again  and  be 
accompanied  by  another  hemorrhage.  Such  a  condition 
frequently  follows  parturition  at  term,  or  abortion,  espe- 
cially if  tlie  entire  product  of  conception  were  not  ex- 
pelled or  removed.  It  also  results  from  gonorrhoea  which 
may  have  invaded  the  endometrium,  from  the  presence 
of  fibromyomata  within  the  uterine  nniscle.  esiiecially 
when  their  development  is  toward  the  endometrium  rather 
than  toward  the  peritoneum,  and  it  not  infrequently  is 
one  of  the  phenomena  which  accompany  the  menopause. 
The  treatment  in  all  these  conditions  is  tlie  same,  for  the 
pathological  .significance  is  the  same  in  all  To  attempt 
to  relieve  the  hemorrhage  by  the  internal  use  of  drugs  is  fu- 
tile and  an  unreasonable  waste  of  time.  Even  the  use  of 
astringent  orcaustie  applications  to  the  endometrium  is  of 
doubtful  value,  and  in  most  cases  will  only  prove  disap- 
pointing and  unsuccessful.  The  only  excuse  for  such 
treatment  would  be  the  unwillingness  of  the  patient  to 
submit  at  ouce  to  the  operative  method.  This  consists 
in  the  careful  and  .sufficient  dilatation  of  the  uterine  canal 
and  the  removal,  with  a  sharp  curette,  of  the  entire  hy 
pertrophied  mucous  membrane.  The  uterine  cavity  is 
then  tamponed  with  aseptic  gauze  which  may  usually  be 
retained  for  two  days.  In  almost  all  cases  the  result  of 
this  operation  will  be  the  immediate  cessation  of  the 
hemorrhage,  and  verv  frequently  the  cure  will  be  a  per- 
manent one.  If,  however,  the  cause  of  the  bleeding  is  a 
fibromj'oma  the  bleeding  will  probably  recur,  and  it  may 
be  neeessaiy  to  remove  the  tumor  to  produce  a  permanent 
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result.     A  repetition  of  the  operation  is  also  frequently 
required  in  connection  with  the  menopause. 

3.  Malignant  Derjeneratiun  of  the  Uterus. — Any  form  of 
malignant  degeneration  of  tlie  uterus  is  likely  to  he  ac- 
companied hy  metrorrhagia.  In  the  case  of  sarcoma 
tlie  bleeding  is  not  so  frequent  and  may  not  be  so  pro- 
fuse as  iu  that  of  carcinoma.  Whetlier  carcinoma  be 
limited  to  the  cervi.x  or  to  the  corpus,  or  involve  both 
parts  of  the  organ,  hemorrhage  will  invariably  occur. 
It  may  occur  as  a  result  of  great  emotion  or  excitement ; 
it  often  occurs  after  coitus.  The  slightest  disturbance 
of  the  friable  tissue  of  the  cancerous  uterus  causes  bleed- 
ing which  may  be  very  difficult  to  arrest.  If  the  diseased 
tissue  is  not  disturbed  iu  smy  waj-  there  will  be  a  periodi- 
cal disintegration  and  breaking  down  of  such  tissue, 
accompanied  by  profuse  hemorrhage.  The  hemorrhage 
usually  comes  with  a  gush  and  continues  until  the  patient 
is  exhausted,  until  a  sufficiently  large  clot  is  formed,  or 
until  it  is  arrested  by  mechanical  means.  The  treatment 
of  such  hemorrhages  is  of  course  only  palliative,  in  so 
far  as  the  disease  which  causes  them  is  concerned.  For 
the  immediate  arrest  of  the  bleeding,  pledgets  of  cotton 
wool  saturated  with  a  solution  of  alum  or  of  persulphate 
of  iron  should  be  carefully  introduced,  one  after  the 
other,  into  tlie  vagina,  until  that  cavity  is  firmly  packed. 
This  packing  may  be  left  undisturbed  for  twenty-four 
hours,  and  then,  if  the  bleeding  recurs  when  it  is  re- 
moved, the  same  procedure  should  be  repeated.  As 
soon  as  po.ssible  it  is  desirable  that  the  diseased  tissue 
should  all  be  scraped  away  with  the  sharp  curette  and  a 
tiimpon  introduced  like  that  which  has  been  described. 
Such  an  operation  is  usually  followed  by  relief  from 
hemorrhage,  perhaps  for  weeks  or  even  months. 

4.  Repeated  Congestion  of  the  Peine  Circulation.  Hem- 
orrhage from  this  cause  is  of  frequent  occurrence,  and 
there  may  or  may  not  be  any  apparent  hypertrophy  of 
the  uterine  mucosa.  It  may  be  the  result  of  excessive 
sexual  indulgence,  of  great  emotion  or  excitement,  of 
sudden  removal  to  a  great  altitude  where  the  atmos- 
pheric ]iressure  is  decidedly  lower  thau  tlie  i^ressure 
within  the  blood-vessels,  or  of  unusual  blood  tension 
from  a  variety  of  causes  at  the  time  of  the  monthly  flow. 
I  have  frequently  seen  this  variety  of  metrorrhagia  in 
prostitutes  and  I  believe  that  it  is  very  common  with 
them,  especially  if  they  are  also  suffering  with  disease  of 
the  tubes  and  ovaries,  "to  which  they  are  very  su.sceptible. 
Hysterical  women  or  women  wlio  experience  great  ca- 
lamities or  catastrophes  are  sometimes  sufferers  from  this 
form  of  hemorrhage.  Women  who  remove  their  resi- 
dence from  the  sea  level  to  an  altitude  of  six  thousand 
feet  or  more  are  frequently  troubled  witli  metrorrhagia 
until  they  become  accustomed  to  their  new  surroundings, 
even  though  Ihey  may  be  in  ordinary  health  iu  all  other 
respects.  Those  who  suffer  from  this  cause  at  the  time 
of  the  monthly  flow  ma\'  not  present  any  lesion  which  is 
discoverable  as  a  cause.  Metrorrhagia  sometimes  occurs 
u]iou  the  approach  of  the  menopause.  The  condition 
will  usually  yield  quite  readily  to  treatment.  It  is  hardly 
necessary  to  "say  that  if  the  cause  is  excessive  coitus  such 
excess  should  cease.  Those  who  reside  in  high  altitudes 
should  change  their  residence  if  the  bleeding  does  not 
cease  after  a  few  months.  The  hysterical  and  emotional 
must  learn  self-control,  and  if  the"  blood  tension  is  exces- 
sive a  course  of  treatment  with  the  bromides  must  be  en- 
tered upon.  In  some  cases  it  may  be  desirable  to  make 
applications  of  iodine  or  carbolic  acid  or  persulphate  of 
iron  to  the  endometrium,  and  if  this  does  not  avail  it  will 
be  necessary  to  dilate  the  uterine  canal  and  curette  the 
endometrium.  For  the  immediate  treatment  of  the  hem- 
orrhage the  tamponade  of  the  vagina  after  the  manner 
which  has  been  described  will  usually  jarove  effective. 

Andrew  F.  Currier. 

MEXICO.— This  great  southern  portion  of  North 
America,  extending  over  seventeen  degrees  of  latitude 
and  thirty  of  longitude,  is  comprehended  between  the 
United  States  and  Central  America  on  the  north  and 
south,  and  the  Pacific  Ocean  and  the  Gulf  of  Mexico  on 


the  east  and  w-est.  It  is  1,9.50  miles  long  and  7.50  wide 
in  the  widest  jjart,  and  140  in  the  narrowest.  It  has  an 
area  of  767,00.")  square  miles,  and  almost  equals  Great 
Britain  and  Ireland,  France.  Germany,  and  Austria-Hun- 
gary together.  ^Mexico  is  a  republic  (largely  modelled  on 
that  of  the  United  States)  containing  twent_v-seven  states 
and  one  federal  district.  Its  population  is  13, .545,463. 
It  consists  principal!}-  of  an  immense  tableland  or  pla- 
teau, averaging  8,000  feet  in  height  at  the  southern  por- 
tion in  the  states  of  jMexico  and  Puebla,  and  thence 
northward  it  falls  in  height  to  3,600  feet  at  El  Paso  Del 
Norte.  The  boundaries  of  this  jjlateau  are  formed  by 
the  Sierra  Jladre — an  almost  unbroken  chain— on  the 
west;  and  on  the  cast,  parallel  to  the  Gulf  Coast  and 
from  ten  to  one  hundred  miles  from  it,  by  the  Sierras  of  the 
east,  forming  more  a  series  of  groups  tliau  a  connected 
range.  There  are  also  short  cross  ridges  which  break 
up  the  surface,  the  principal  one  being  the  Cordillera  de 
Anahuac.  Outside  of  these  mountain  boundaries  the 
land  slopes  to  the  Gulf  and  to  the  Pacific,  quite  gradually 
on  the  east,  while  on  the  Pacific  side  the  Cordillera  runs 
on  the  whole  very  near  the  coast,  leaving  a  very  narrow 
strip  of  land  between  the  same  and  the  sea.  "All  cli- 
mates," as  Hann  remarks,  "are  represented  in  Mexico^ 
the  hot,  damp  climate  of  the  tropics,  as  well  as  the  hot 
dry  desert  climate  of  the  lowlands.  The  temperate  cli- 
mate of  the  medium  elevations,  and  the  climate  of  the 
region  of  eternal  snows  on  the  highest  mountain  peaks." 
This  relief  of  the  land — its  varying  elevation — rather  than 
the  latitude,  determines  the  diversity  of  the  climate. 

Three  different  climatic  zones  are  distinguished.  First, 
the  loarm — Tierra  Caliente — up  to  about  3,000  feet.  This 
is  considered  a  hot,  damp,  unwholesome  region  as  a 
whole,  especially  the  low  marshy  Gulf  coast,  where  va- 
rious diseases  are  prevalent — malaria,  yellow  fever,  dys- 
entery, and  others.  The  temperature  varies  from  77°  to 
83°  F". ;  it  seldom  falls  below  60°  and  often  rises  to  100° 
or  more.  In  the  coast  valleys,  however,  at  an  altitude  of 
from  500  to  3.000  feet,  the  climatic  conditions  are  im- 
proved, and  malaria  is  much  less  prevalent.  These  val- 
leys "  blossom  "  througliout  the  year  and  are  well  shel- 
tered by  the  mountains,  so  that  neither  extreme  lieat  nor 
uncomfortable  cold  prevails.  At  Vera  Cruz,  one  of  the 
principal  ports  on  the  Gulf,  yellow  fever  is  exceedingly 
prevalent,  and  Wells  refers  to  the  great  mortality  of 
American  consuls  there  ("Mexico,"  David  A.  Wells). 
Second,  the  temperate  zone — Tierra  Templada — embracing 
territory  from  3,000  to  5,000  or  6,000  feet  in  altitude. 
The  climate  in  this  region  is  that  of  continual  spring,  the 
mean  annual  temperature  being  63°  to  70°  F.,  varying 
but  a  few  degrees  during  the  season.  This  zone  em- 
braces all  the  higher  terraces  and  portions  of  the  central 
plateau.  "The  zone  of  temperate  lands,  oceanic  slopes," 
says  Romero  ("Geographical  and  Statistical  Notes  on 
Mexico,"  M.  Romero,  1898),"  enjoys  an  everlasting  spring, 
being  exposed  neither  to  severe  winter  nor  to  intoler- 
able summer  heats ;  in  ever}'  glen  flows  a  rippling  stream ; 
every  human  abode  is  embowered  in  leafy  vegetation,  and 
here" the  native  plauts  are  intermingled  with  those  of  Eu- 
rope and  Africa.  Each  traveller  in  his  turn  describes  the 
valley  in  wliicli  he  has  tarried  longest  as  the  loveliest  in 
the  world  ;  nowhere  else  do  the  snowy  crests  or  smoking 
volcanic  cones  rise  in  more  imposing  grandeur  above  the 
surrounding  sea  of  verdure  all  carpeted  with  the  bright- 
est flowers."  Chihuahua,  elevation  about  4, .500  feet,  may 
be  taken  as  a  type  of  the  climate  of  the  central  plateau 
l)'ing  in  this  zone.  Tlie  coldest  months  are  from  Novem- 
ber to  February,  and  the  hottest  from  .May  to  August. 
The  summer  climate  is  verj-  agreeable  and  the  air  cool 
and  bracing.  According  to  Hinsdale  ("A  System  of 
Phvsiological  Therapeutics,  Climatology,  Health  Re- 
sorts," vol.  iv.,  book  ii..  p.  319),  yellow  fever,  dysentery, 
and  diarrha?a  are  frequent  causes  of  death  in  this  zone, 
while,  on  the  contrary,  it  is  stated  in  the  article  on  Mexico 
in  the  Encyclopedia  Britannica,  that  endemic  fevers  cease 
altogether"at  an  elevation  of  3, 700 and  3,800  feet.  Third, 
the  cold  zone— Tierra  i<";'2V(— embracing  territory  of  an 
elevation  of  from  5,000  or  6,000  to  8,000  and  9,000  feet. 
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This  zone  includes  all  the  higher  regions  of  the  central 
plateau,  and  Zacatecas  is  the  gateway  to  it  from  the 
north.  In  this  zone  (cold)  are  situated  some  of  the  most 
impoitant  cities  of  Mexico,  such  as  Aguas  Caiieutes,  San 
Luis  Potosi.  Leon,  Lagos,  Silio,  Queretaro,  Guadalajara, 
and  Mexico  City.  The  mean  average  annual  temperature 
is  from  59°  to  63°  F,,  and  the  rainfall  is  about  live  times 
less  than  in  the  temperate  zone.  It  is  in  this  cold  zone 
that  the  most  favorable  climatic  conditions  e.xist  for 
the  open-air  treatment  of  tuberculosis,  if  one  ivere  sure 
of  obtaining  good  accommodations,  good  food,  and  effi- 
cient medic'iil  service.  "  In  this  higher  plateau,  the  cli- 
mate," says  Squires  (Jfedical  Rironl.  1897,  vol.  lii..  ]i. 
782).  ■'is  an  ideal  one  both  winter  and  summer,  and  is 
rendered  even  and  tempcnxte  by  the  shelter  afforded  by 
the  mountains  from  the  winds'  and  stoi-ms.  December 
and  January  are  the  coldest  months,  but  the  thermometer 
rarely  reaches  freezing.  The  days  are  delightful,  and 
every  day  is  clear  and  "bright,  and"  flowers  are  in  bloom." 
"If  possible,"  continues  Squires,  "the  summer  climate  on 
this  plateau  is  superior  to  that  of  winter ;  rain  begins  in 
June  and  continues  until  October.  (South  of  latitude 
38°  N.  there  are  but  two  seasons,  the  rainy  and  dry.) 
It  rarely  rains,  however,  more  than  two  or  three  hours  a 
day,  iu"the  afternoon.  At  this  season  the  vegetation  is 
luxuriant.  The  nights  are  always  cool."  Squires  thus 
describes  a  day  during  the  rainy  season; 

"One  is  awakened  in  the  morning  by  the  suusliine 
pouring  into  his  room.  The  birds  in  the  patio  of  the 
hotel  as  well  as  those  in  the  gardens  are  singing.  The 
fragrance  of  the  moist  ground  and  flowers  comes  into  the 
open  window  with  the  sunshine,  and  aside  from  the  clear 
moist  air  one  would  not  realize  that  it  had  rained  the  da}^ 
before  and  that  it  was  a  morning  in  tlie  height  of  the 
rainy  season.  It  seems  too  beautiful  to  remain  longer  in 
the  house,  and  one  is  soon  up  and  out  into  the  bright 
sunlight.  The  sky  is  cloudless  except  for  a  little  bunch 
of  clouds  near  the  horizon,  and  as  the  day  wears  on  this 
grows  larger,  until  by  three  or  four  o'clock  iu  the  after- 
noon the  sun  is  hidden  and  the  rain  commences.  Shower 
follows  shower  for  two  or  three  hours,  and  then  the  clouds 
disappear,  and  b_v  seven  in  the  evening  the  streets  are 
dry,  the  moon  shines  out,  and  then  the  population  of  the 
town  comes  to  take  a  walk  and  sit  on  the  plaza,  and  lis- 
ten to  the  music.  One  can  stay  there  until  midnight  if 
he  chooses  without  fear  of  cold  or  catan'h." 

The  following  table  gives  some  of  the  principal  climatic 
data  of  Various  points  in  this  region  as  well  as  of  Monterey 
in  the  warm  zone,  and  of  Jalapa  and  Oaxaca  in  the  tem- 
perate : 


low  Immidity,  small  precipitation,  and  an  equable,  mild 
temperature  witli  comparatively  small  variation  through- 
out the  3:ear.  There  are  also  absence  of  snow,  and  protec- 
tion from  wind  and  dust.  Naturally,  then,  such  a  climate 
should  be  well  adapted  for  the  open-air  treatment  of  suit- 
able cases  of  pulmonary  tuberculosis,  if  one  were  sure  of 
proper  accommodations  and  food  and  erticieut  medical 
service.  When  these  are  assured,  this  region  would 
seem  destined  to  become  a  great  and  popular  health  re- 
sort. Perhaps,  however,  its  greatest  value  will  be  in 
offering  a  permanent  residence  to  those  who  arc  phthi'^i- 
cally  inclined,  or  who  for  an3-  reason  cannot  comfortably 
endure  the  ligorous  climate  of  the  North  with  its  indoor 
life.  The  opportunities  for  business  or  life  ou  the  land 
apjiear  to  be  increasing  with  the  development  of  the 
couutrj'  under  President  Diaz. 

According  to  Squires  (loc.  cit.)  asthmatics  find  relief  in 
this  climate,  and  those  affected  with  Bright's  disease, 
without  cardiac  complications,  experience  .some  relief 
from  the  disease.  It  is  favorable  also  for  neurasthenia 
and  insomnia.  Those  suffering  from  organic  heart  dis- 
ease should  not  visit  this  or  anj-  other  elevated  region. 
The  invalid  should  exercise  here  the  precaution  necessary 
in  approaching  all  elevated  regions,  namely,  to  make  the 
ascent  gradually  and  refrain  from  violent  exercise  for 
some  days  until  the  circulation  recovers  its  equihbriuni. 

The  vegetation  of  ilexico  is  extraordinary  as  regards 
both  its  variety  and  its  luxuriance.  Tropic-al,  semi-tropi- 
cal, and  the  temperate-zone  products  are  found  at  the 
varying  elevations.  In  the  so-called  "  paradise  "  of  Mexi- 
co, the  temperate-zone  region,  especially  on  the  terrace 
facing  the  gulf,  "  a  wealth  of  semi-tropical  vegetation  "  is 
found.  "'No  country  in  the  world  shows  so  many  vari- 
ations in  the  aspect  of  plant  life  as  Mexico"  (''The  Uni- 
versal Bncyclopredia").  "The  tropical  flora  invades 
many  parts  of  the  terrace  lands  and  even  of  the  plateaus 
to  heights  of  4,000  and  5,000  feet."  To  enumerate  .some 
of  the  plants  and  fruits — there  are  the  orange,  lemon, 
olive,  mango,  pomegranate,  pineapple,  banana,  ginger, 
coffee  plant,  cotton,  sugar  cane,  india-rubber  tree,  cocoa, 
ahriond,  rice,  vine,  maize,  wheat,  tobacco,  yucca,  an  end- 
less variety  of  the  cactus  family,  the  palm,  the  maguey 
from  which  pulque  is  made,  the  cypress,  oak,  pine,  tir, 
and  cedar,  and  an  infinite  variety  of  plants  and  floweis. 
There  are  one  liundred  and  fourteen  different  species  of 
building  timber  and  cabinet  wood,  and  fifty-nine  classi- 
fied species  of  medicinal  plants. 

A  short  description  will  now  be  given  of  some  of  the 
more  important  places  of  resort  in  the  plateau. 

City  of  Mexico:  (elevation  7,473  feet;  population  347,- 


Meteorological    Observ.vtions    (An>tj.\i,    AveR-^ges).      (Taken    is    Various    Cities    of    Mexico    Dcrixg 

Several    Years.) 


From  M.  Romero 

,  prepared  by  the  Meteorological  Observatory  of  the  City 

of  Jlexico. 

^4 

111 

TEMPERATrRE. 

i 

Average  clouds. 

Wind.            | 

ti 

Localities. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Preyailing 
direction. 

Velocity. 

Mexico      

19.36 
23.46 
20.41 

25.4 

25.25 

24.2 

21.53 

23.9 

20.56 

19.03 

20.45 

19.32 

16.57 

7,472 

8,174 
3,131 

1,610 
.5.307 
6,500 
6,086 
6,190 
6,05;^ 
7,106 
6,060 
4,713 

5,oa3 

88.8°  F. 

71.2 

95.9 

91.7 
93.2 
88.0 
84.3 
9.3.0 
90.0 
89.4 
91.5 
93.3 
91.2 

29.0°  F. 

43.0 

23.9 

53.0 
27.0 
20.0 
37.0 
28.8 
39.2 
30.0 
33.8 
42.9 
43.2 

60.0°  F. 
55.7 

67.4 

69.8 
62.2 
62.0 
65.4 
6:j.3 
67.1 
60.2 
64.5 
65.3 
69.0 

60 
48 
53 

60 
61 

53 

60 

K! 
.59 

80 

5.0 
3.2 

No.    of    cloudy 

days,  124. 

Days  of  rain,  94. 

4.4 

'4.4 
Days  of  rain,  99. 

4.7 

4.1 
Days  of  rain,  202 

N.  W. 

S.  E. 
N.  E. 

S.  E. 
N. 

"n." 

E. 

W. 

N.  E. 

E. 

0.8 
2.8 
2.4 

1.4 

1.0 

'1.9 
.6 

23.9 

32.0 

33.6 

24.5 

SaJtillo                    

20.5 

21.5 

21.1 

15.1 

13.5 

36.1 

23.5 

»  Within  the  belt  of  one  hundred  inches  annual  rainfall. 


The  whole  of  the  great  central  tableland — the  great 
plateau  of  Anahuac— possesses  an  unsurpassed  all-the- 
year-round  climate;  it  has  elevation,  abundant  sunshine, 
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000),  situated  upon  the  Anahuac  Plateau,  in  the  western 
portion  of  a  great  valley,  surrounded  on  all  sides  by  high 
mountains,  with  the  two  snow-capped  volcanoes — Popo- 
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catapetl  and  Ixtachihuatl — rising  up  like  watch  towers 
over  the  valley,  wrapped  about  with  an  extraordiiiaiil_y 
clear  atmosphere,  and  enroofed  with  a  marvellously  blue 
sky,  stands  the  capital  of  the  great  republic  of  Me.\ico 
amidst  imposing  soenerj-,  full  of  historic  interest  and 
suggestion.  If  the  traveller  has  never  done  so  before,  he 
should  not  leave  this  memorable  city  without  reading 
Prescott's  fascinating  and  graphic  description  of  lluit 
wellnigli  incredible  feat,  the  conquest  of  3Ie.\ico  by 
Cortez,  of  which  the  capture  of  this  city  was  tlie  culmi- 
uation.  Round  about  the  city  are  si.x  lakes,  two  of  which 
are  sweet  waters  and  the  others  salt.  Tlie  near  presence 
of  those  bodies  of  water  is  not  particularly  favorable  from 
a  health  point  of  view,  and  has  made  the  problem  of  ade- 
(juate  drainage  ditiicult.  The  city  itself  is  imposing 
in  its  extent  and  regularity ;  in  its  public  buildings, 
cluirches,  and  cathedral,  its  public  scjuares  and  avenues, 
and  in  its  scientific  and  literary  establishments.  Water 
is  brought  into  the  city  by  two  stone  aqueducts  leading 
to  a  great  number  of  fountains  from  which  the  water  is 
distributed  in  earthen  jars  by  water  carriers.  Tlie  whole 
valley  in  which  the  city  is  situated  is  now  drained  by  a 
tunnel  (six  miles  long,  extending  through  the  mountains) 
and  a  canal,  the  total  length  of  the  two  combined  being 
nearly  thirty-seven  miles.  With  this  canal  and  tunnel 
the  city  is  being  connected  by  a  new  and  complete  sew- 
erage system.  "  When  this  is  completed  " — as  it  nearly  is 
— "the  city  of  Mexico  will  be  one  of  the  cleanest,  healthi- 
est, and  prettiest  cities  in  the  world"  (Hon.  John  W. 
Fester,  the  JUaUonal  Geographic  Magazirie,  January,  1902). 
The  climate  is  temperate  and  delightful.  The  mean  an- 
nual temperature  is  60°  F.,  the  maximum  88.8°  F.,  and 
the  minimum  39'  F. 
The  temperature  of  Mexico  City  for  July  is  as  follows: 

Monthly  mean  m  sbade 02.96°  F. 

Mciuhly  lufiin  in  sim , H3.U 

Ma.xiimHn  in  shade 77.1.S 

Ma.xiinuin  in  sun 88.34 

Minimum  in  sbade , .5JSv60 

Miniinuni  in  open  air 46.40 

Total  range  in  shade 23.58 

Tola]  range  in  open  air 41.94 

The  nights  and  mornings  are  cool  and  agreeaVile  the 
year  thi-ough,  althouiih  occasionally  in  Jartuarj-  and  Feb- 
ruary the  thennomefer  sinks  to  the  freezing  point  in  the 
mornings.  The  warmest  months  are  April  and  >Iay.  and 
the  c<ildest  December  and  January.  The  rainy  season 
lasts  from  May  to  October;  there  ai'e  one  hundi'eil  and 
thirty-nine  rainy  days,  and  the  annual  precipitation  is 
23.9  "inches.  Tiie  mean  annual  relative  humidity  is  60 
per  cent.  :  it  is  the  least  in  spring.  49  per  cent. ,  and  the 
greatest  in  Septenilier,  72  per  cent.  Heretofore  Mexico 
iras  not  been  a  healthy  citj-  owing  to  the  lack  of  pi-oper 
drainage  and  the  habits  of  the  poor  classes.  Intestinal 
diseases  are  the  most  common  and  fatal ;  typhus  fever, 
rheumatic  fever,  tuberculosis,  and  smallpox  among  the 
Inilians,  are  also  prevalent.  Malaria  is  common,  and,  in 
the  higher  elevations  in  general,  pmaimonia  is  a  much 
dreaded  disease,  and  a  very  large  peccent.  of  the  cases 
are  quickly  fatal.  According  to  Galjpway,  nasal  catan-h 
is  very  prevalent  among  the  Ameri|pus  (•' Experience  of 
an  Ameiican  Physician  in  Mexic,*"  D  H.  Galloway, 
Joiivnal  Amencau  Medical  Associmion,  1895,  vol.  xxiv., 
p.  119). 

From  Mexico  City  many  attractive  excursions  can  be 
made  to  the  Castle  of  Chapultepec,  Guadalupe  Hidalgo, 
Toluca,  and  other  points  of  interest.  There  are  a  num- 
ber of  good  hotels  and  restaurants  in  the  city,  and  an  ex- 
tensive" system  of  ti-amcars.  French,  English,  and  Span- 
ish are  spoken  in  the  hotels  and  shops. 

Guadalajara,  .5,131  feet  above  the  level  of  the  sea,  has 
a  population  of  83,934  inhabitants.  It  is  called  the 
"Pearl  of  the  Occident,"  and  is  said  to  be  one  of  the  best 
lighted  and  cleanest  cities  of  Mexico.  Here  is  a  fine 
cathedral,  the  largest  theatre  in  the  republic,  a  famous 
hospicio,  and  mauv  tine  parks  and  gardens.  According 
to  Solly  (" Medical  Climatology")  Guadalajara  is  well 
supplied  with  restaurants  and  hotels,  and  the  drainage 


and  sanitary  conditions  are  superior  to  those  of  most 

Mexican  towns. 

The  climate  is  fine,  partaking  of  the  characteristics  of 
all  this  plateau.  The  mean  annual  temperature  is 67°  F. 
with  a  maximum  of  95.9°  F.  and  a  minimum  of  23.9°  F. 
In  winter  there  is  an  average  of  twenty -five  cloudy  days. 
Forty  miles  south  of  Guadalajara  is  Lake  Chapala,  6,1)00 
feet  above  the  sea.  It  is  fifty  miles  long  and  eighteen 
wide,  and  is  the  largest  lake  in  the  republic.  Fifteen 
miles  east  of  the  city  are  the  Falls  of  Juanacatlan,  called 
the  "  Mexican  Niagara. "  The  excursion  to  San  Pedro, 
a  favorite  and  wealthy  suburb  of  the  cit3-,  is  veiy  attrac- 
tive, as  are  many  other  excursions  round  about  "the  city. 

Qnerettiru — elevation  6,060  feet — contains  about  47,0tiO 
inhabitants  and  is  lieautifully  situated  in  a  fertile  valley 
with  the  mountains  in  the  distant  background.  It  is  saiS 
to  be  one  of  the  most  beautiful  cities  in  Mexico.  The 
streets  are  narrow  and  crooked  but  generally  neat  and 
clean.  There  are  many  attractive  old  churches,  numer- 
ous public  fountains,  and  hand.some  plazas.  A  stone 
aqueduct,  five  miles  long  and  of  attractive  architecture, 
brings  water  into  the  cily.  Two  miles  out  of  the  city  is 
the  spot  where  tlie  Archduke  Maximilian  was  shot  in 
1867.  The  climate  of  Queretaro  is  much  like  that  of 
Guadalajara,  the  annual  average  temperature  being  64.5° 
F. :  the  maximum  91.5°,  and  minimum  33.8°.  In  1S94: 
the  sea.sonal  temperature  was  as  follows:  winter,  59°  F.  ; 
spring,  69° ;  summer,  68° :  autumn,  62°.  The  monthly 
mean  for  January  was  60°,  and  for  May  (the  warmest 
month),  72° :  for  July,  67°  (Solly). 

San  Luis  Potosi — elevation  6,190  feet,  population  about 
75,000 — an  enterprising  business  city  called  "the  Chicago 
of  Mexico."  It  is  situated  in  a  fertile  region  surrounded 
by  mountains.  The  climate  is  very  much  like  that  of 
Queretara,  the  mean  annual  temperature  being  63.3°  P. 
San  Luis  Potosi  is  in  a  region  of  rich  silver  mines,  and 
has  the  largest  smelting  plant  in  Mexico.  The  drainage 
is  said  to  be  poor,  but  the  streets  are  clean.  There  are  a 
government  palace,  a  cathedral,  plazas,  and  an  attractive 
alameda. 

,sV?</ftj— elevation  5,307  feet,  population  20,000.  This 
city  possesses  an  excellent  all-the-year-round  climate. 
The  mean  annual  temperature  is  from  62°  to  64°  F. ;  the 
maximum  93.2°  F. ,  and  the  minimum  27°  F.  The  num- 
ber of  rainy  days  is  sixtj'-six  yearly.  There  is  a  good 
water  supply  from  the  mountains.  In  the  parks  flourish, 
throughout  the  year,  the  lemon  and  orange  trees,  the 
oleander,  rose,  violet,  geranium,  and  other  plants  of  a 
semi-tropical  nature.  The  clinuite  of  this  place  is  said  to 
be  favorable  for  persons  suffering  from  malaria,  or  from 
nervous  maladies,  and  for  weakly  individuals.  Saltillo 
possesses  warm  sulphur  springs,  and  there  are  two  hotels. 

Diirango — elevation  6,500  feet,  population  about  30.000 
— is  situated  in  the  plain  of  San  Antonio,  and  possesses  a 
mild,  dry  climate,  with  a  mean  winter  temperature  of 
about  50°  F. ,  and  an  annual  mean  temperature  of  62°  F. 
Tliere  is  an  abundant  suppl}'  of  jjure  water,  but  no  good 
s.ystem  of  drainage.  The  streets  are  well  shaded,  and  the 
plazas  are  attractive,  with  flowers  in  bloom  the  whole 
3'ear.  According  to  Hinsdale  ("  A  System  of  Physiologi- 
cal Therapeutics,"  vol.  iv.,  book  ii..  Climatology,  p.  322) 
it  is  an  excellent  place  for  the  tuberculous,  but  there  is 
but  one  hotel  in  the  town  and  the  prices  there  are  exces- 
sive. 

Zacatecas — elevation  8,174  feet;  population  50,000. 
This  is  a  mining  town  of  ancient  date,  picturesquely 
situated  in  a  mountain  ravine,  and  is  one  of  the  highest 
points  in  Mexico.  On  account  of  its  great  elevation  the 
climate  is  cool,  very  dry,  anil  stimulatiug.  The  meau 
annual  temperature  is  55.7°  F.  ;  the  maximum  71.2*°  F.. 
and  the  minimum  43°  F. :  the  average  relative  humidit}  is 
48  per  cent.     Tuberculosis  is  said  to  be  very  rare  there. 

Aguas  Calientes — 6,086  feet  above  sea  level,  a  city  of 
30,000  or  more  inhabitants — has  a  fine  climate  the  year 
round,  and.  according  to  Squires,  the  hotels  are  excep- 
tionally good.  The  hot  biiths  are  a  great  attractiou, 
and  there  are  well-appointed  batliliouses  with  arrange- 
ments for  shower  baths,   and   large  swimming   tanks. 
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These  baths  are  much  frequented  and  are  serviceable  for 
rheumatism,  skin,  and  nervous  diseases.  Tliere  are  many 
fine  gardens  and  several  plazas  here.  In  the  mouth  of 
April  is  held  the  annual  fair  (the  Feast  of  Sau  Marcos), 
which  attracts  people  from  all  over  the  republic.  This 
cit)-  is  on  the  line  of  tlie  Mexican  Central  Railway,  and 
is  also  connected  -with  Tampico  by  rail. 

,Siliw — elevation  6,053  feet:  population,  1.5,000.  This 
is  an  attractive  town  with  handsome  gardens  and  some 
fine  churches,  possessing  a  climate  very  similar  to  that  of 
Guadalajara.  The  mean  annual  temperature  is  67.1'  F.  ; 
the  maximum  90'  F.,  and  the  minimimi  39.3'  F.  Ac- 
cording to  Hinsdale  (!i«'.  cil. )  there  is  a  sanatorium  here 
under  good  medical  direction. 

PHfii'a— elevation  T.lUOfect;  population  88,000.  This 
large  city,  one  hundred  and  fifteen  miles  southeast  from 
the  city  of  Mexico,  is  beautifully  situated  in  the  midst  of 
a  well-wooded  and  fertile  district,  near  the  .snow-capped 
mountains,  and  is  said  to  be  one  of  the  cleanest  and  best- 
drained  cities  in  Mexico.  The  streets  are  broad ;  there 
are  several  plazas,  and  the  cathedral  vies  in  richness 
and  beauty  with  that  in  the  city  of  Mexico  (Solly).  The 
climatic  data  are  similar  to  those  for  the  city  of  Mexico, 
except  that  its  greater  nearness  to  the  snow -covered 
mountain  peaks  renders  the  nights  cooler.  Seven  miles 
from  Puebla  is  the  great  and  famous  pyramid  of  Cholula. 

Many  other  cities  might  be  mentioned,  such  as  (Juana- 
juato,  Leon,  Morelia,  Patzcuaro,  Chihuahua,  Monterey, 
and  others,  but  it  would  be,  in  a  measure,  but  a  repeti- 
tion, as  the  general  characteristics  of  all  these  ^Mexican 
towns  are  quite  similar,  and  in  their  climate  the)'  differ 
one  from  another  principally  in  the  difference  of  the  cli- 
mate of  the  so-called  "temperate"  and  "cold"  zones. 

There  are  also  many  mineral  springs  of  value  in  va- 
rious portions  of  the  coimtry.  Some  have  already  been 
mentioned,  others  are  at  Santa  Rosalia,  a  town  of  about 
8,000  inhabitants,  where  there  are  sidphur  springs  with 
accommodations  which  are  said  to  be  good.  Near  Mex- 
ico City,  at  Guadalupe,  are  the  Penou  baths  and  wells, 
which  are  .said  to  compare  favorably  with  Kissingen, 
Wiesbaden,  Wildbad,  and  Ems;  there  is  a  hotel  with  mod- 
ern conveniences  and  bathhouses  "complete  in  every 
particular."  Four  miles  distant  froiu  jMonterey  are  the 
Topo  Chico  hot  springs  with  an  excellent  bathhouse 
conducted  by  an  American.  At  Comaujilla,  near  Monte- 
re.y,  are  others. 

The  Mexican  Central  Railway  traverses  the  great  cen- 
tral plateau  from  El  Paso  in  New  Mexico  to  Mexico  City, 
and  to  Tampico  on  the  Gulf  Coast,  thus  aJIording  easy 
access  to  most  of  the  large  cities  in  this  region.  Other 
places  are  reached  by  the  Mexican  International,  National, 
and  other  railways.  Excellent  excursions  with  first-class 
accommodations  afforil  opportunities,  during  the  winter 
and  spring,  for  making  the  Jlexican  tour.  One  can  also 
reach  Mexico  liy  water  to  Tampico  and  Vera  Cruz,  and 
thence  tiy  rail  to  ^Mexico  Cit)-.  Edirard  0.  Otis. 

MEZEREON. — JIezereu.m.  The  barks  of  several  spe- 
cies of  Vitp/iiie  are  collected  and  sold  under  tlie  above 
names;  thus  the  United  States  Pharmacopceia  adinits 
"Z>.  Mezereum  L.  and  other  species";  the  British  Phar- 
macopneia  "D.  Me:/' renin,  D.  Ijiiimila,  and  1).  Gnidiuiii 
L."  The  French  Codex  restricts  the  name  properly  to 
the  first-named  species,  but  also  recognizes  JD.  Gnidium 
L.  as  Giinru  ou  Sniiiboia.  The  genus  is  essentially  of 
European  and  Asiatic  origin,  and  comprises  about  forty 
species  of  trees  and  shrubs,  with  tough,  irritating,  and 
acrid  bark,  and  generally  evergreen  leaves,  and  pretty, 
usiwlly  fragrant,  flowers.  Several  species  are  cultivated 
as  ornamental  shrubs. 

Mezereon  bark  is  collected  in  winter,  and  imported  in 
rolls  or  bundles;  often  it  is  pressed  irregularly  into  bales. 
It  is  prepared  for  the  market  in  the  form  of  long,  very 
tough  strips  which  curl  inward  on  drying.  Externally, 
it  is  smooth,  grayish,  fir  reddish-brown  with  transverse 
scars  and  miinite  blackish  dots.  Underneath  the  corky 
layer  it  is  bright  green.  Internally,  it  is  whitish  and 
silky.     The  corky  and  bast  layers  are  easily  separable; 


odor  slight  (when  dry),  taste  very  acrid.  The  fresh  bark 
is  actively  irritant  to  the  skin,  and  may  be  used  as  a  vesi- 
cant. The  dried  bark  moistened,  or  a  decoction  made 
from  it,  has  the  .same  qualities.  Owing  to  this  irritating 
quality  it  is  made  abroad  into  liniments  and  ointments. 

Co.MPOSiTiON. — Mezereum  resin,  a  3-ellowish-brown, 
shining,  non-crystalline  substance  of  sharp,  burning 
taste,  and  very  irritating  action  upon  the  nasal  mucous 
membranes  and  skin,  is  the  irritating  constituent.  JJii/i/i- 
via  is  a  crytalline,  bitter,  neutral  glucoside,  not  impor- 
tant. 

Action  and  Use. — Of  the  irritating  character  of  the 
bark,  due  to  the  above-named  resin,  and  its  applica- 
tion in  lilistering  fomentations,  liniments,  etc.,  perhaps 
enough  has  been  said.  It  is  not  so  desirable  for  use,  in 
this  country  at  least,  as  several  better  known  and  more 
reliable  rubefacients — ginger,  for  instance,  or  cantharides. 
Internallj'  it  has  been  given  in  chronic  rheumatism,  in 
syphilis,  "scrofula,"  etc.,  with  no  definite  reason  and  no 
advantage.  In  overdoses  it  is  a  gastro-intestinal  irri- 
tant poison. 

Ad.ministration. — Pieces  of  the  bark  soaked  in  vine- 
gar are  sometimes  used  as  slow  blisters.  For  internal  use 
the  dose  of  the  bark  is,  say,  0.5  gm.  or  a  little  more;  it  is 
very  seldom  given  alone.  Our  official  preparations  are : 
Compound  Decoction,  and  Compoiuid  Extract  of  Sarsa- 
parilia,  and  the  Fluid  Extract  of  Mezereon.  An  extract 
also  was  formerly  official,  but  was  dropped  because 
its  use  became  obsolete  in  this  country. 

II'.  P.  BoUes. 

MICROCIDIN. — An  antiseptic  preparation  introduced 
liy  Dr.  liciliciz,  of  Grenoble,  which  is  prepared  by  add- 
ing to  fused  naphthol-beta  half  its  weight  of  caustic 
soda  and  allowing  the  mixture  to  cool.  It  should  con- 
tain seventy-five  per  cent,  of  naphthalate  of  soda,  the 
remainder  consisting  of  mixed  naphthol  and  phenol  com- 
pounds. It  is  a  whitish  powder,  soluble  in  three  times 
its  weight  of  water,  yielding  a  brownish  solution.  It  is 
a  powerful  antiseptic,  very  slightly  toxic,  is  not  caustic, 
and  does  not  injure  instruments  or  clothes.  It  is  said  to 
be  ten  times  more  powerful  than  phenol,  and  twenty 
times  more  powerful  than  boric  acid.  A  solution  of 
three  parts  to  the  thousand  is  used  as  a  lotion  and  to 
prepare  dressings.  A  solution  of  thS  same  strength  may 
be  used  for  irrigating  the  bladder,  uterus,  and  suppurat- 
ing cavities. 

It  may  be  employed  as  an  internal  remedy  in  doses  as 
high  as  thirty  grains  a  day.  It  does  not  produce  any 
irritating  effect.  The  urine  is  rendered  strongly  antipu- 
trescent,  its  action  being  similar  to  that  of  salol,  but  less 
irritating  to  the  kidnej'S.  Beaumont  Small. 

MICRO-ORGANISIVIS:  TECHNOLOGY.  See  The  Ap- 
pendix. 

MIDDLETOWN  MINERAL  SPRINGS.  —  Rutland 
County,  Vermont. 

Post-Office. — Middletown  Springs.     Hotel. 

Access. — Via  Delaware  and  Hudson  Railroad  to  Poult- 
ne_v ;  thence  a  short  diive  by  stage  to  springs.  The  lo- 
cation is  fourteen  miles  from  Rutland  (where  tally-ho 
stage  also  meets  train  during  the  season)  and  seventy- 
five  miles  north  of  Troy,  N.  Y.  This  charming  resort 
is  located  3.000  feet  above  tide-water,  on  the  westerly 
slope  of  the  Green  Jlouutains.  Both  nature  and  art  have 
done  much  to  render  it  a  delightful  summer  resting-place. 
The  high  elevation  is  a  guarantee  of  pure,  wholesome  air 
and  alisence  from  nuiny  of  the  common  insect  pests.  The 
Hotel  Jlontvert  is  said  to  be  the  largest  building  of  this 
kind  in  the  State,  having  accommodations  for  three  hun- 
dred and  fifty  guests.  The  appointments  are  of  a  high 
order  of  excellence.  Large  and  airy  rooms,  breezy  halls, 
and  l)road  piazzas  contribute  to  the  comfort  of  the  guests. 
Th(M-e  are  also  a  handsome  billiard  room  and  a  bowling 
alley.  From  thepiazzaa  fine  viewcanbe  had  of  manyof 
the  well-known  Green  ^Mnuntain  peaks.  Connected  with 
the  hotel  is  a  beautiful  park  of  fifty  acres,  artistically  laid 
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out  in  lawns  and  walks,  with  enticing  shady  nooks  on 
every  hand.  Ample  provision  is  made  for  the  wants  or 
children,  young  people,  and  lovers  of  croquet,  tennis, 
and  other  outdoor  games.  The  surface  of  the  ground  in 
the  neighborhood  is  formed  of  hard  limestone  rock  nat- 
ural to  the  country,  which  gives  the  roads  a  macadam- 
ized smoothness.  This  fact  renders  the  country  very 
attractive  to  bicyclists.  The  roads  are  lined  with  shade 
trees,  and  wayside  springs  are  found  at  frequent  inter, 
vals.  There  are  also  ample  resources  for  Ushermen  and 
the  lovers  of  horsetiesh  and  amateur  photography.  The 
springs  are  situated  on  the  hotel  grounds,  near  the  north 
bank  of  the  Poultney  River.  Around  tlie  springs  is  a 
beautiful  grove  of  shade  trees,  with  pleasant  walks,  gar- 
den chairs,  and  settees.  The  springs  have  been  used  by 
white  men  since  1811.  and.  according  to  tradition,  for 
an  untold  prior  period  bj'  the  aborigines.  An  analysis 
was  made  some  years  ago  by  Peter  Collier,  at  that  time 
.analytical  chemist  of  the  University  of  Vermont: 

O.NE  tTMTED  States  Gallo.v  Contai.vs; 

Solids.  Grains. 

Calcium  sulphate 0.12 

Calcium  carlx>nate 2.S0 

Magnesium  carbonate l.it.5 

Iron  carbonate l.U 

Man^nesium 9S 

Aluminum "7 

Potassium  chloride 1.08 

Sodium  chloride 18 

Sodium  carbonate 2.G8 

Total 10.07 

Tliis  water  is  highly  recommended  in  cases  of  gout, 
rheumatism,  anaemia,  dyspepsia,  and  general  debility. 
The  water  of  the  "ilontvert"  Spring  supplied  to  the 
guests  of  the  hotel  is  not,  strictly  speaking,  a  mineral 
water.  An  analysis  by  Professor  Doremus,  of  New 
York,  showed  the  presence  of  a  trace  of  iron.  It  is 
-slightly  acidulous  and  very  palatable,  and  possesses  the 
qualities  of  an  excellent  table  water.  It  is  bottled  and 
soUl  by  druggists  and  grocers.  James  K.  Crook. 

MIDWAY  WARM  SPRINGS.— Wahsatch  County,  Utah. 

Post-Office. — Midway.  Accommodations  for  fifty 
visitors. 

Access.— From  Salt  Lake  City  via  Utah  Central  Rail- 
road to  Park  City,  and  thence  by  stage  to  springs.  The 
location  of  these  springs  is  in  a  valley  about  eight  miles 
.square,  surrounded  by  mountains.  The  altitmlc  of  the 
resort  is  about  5,500  feet  above  the  sea  level.  The  tem- 
perature of  the  region  varieS'from  85°  F.  in  summer  to 
25  F.  during  the  winter  months.  "We  are  informed  by 
Mr.  Thomas  "Monks,  who  owns  one  of  the  largest  springs, 
that  the  water  deposits  a  large  proportion  of  its  solid  con- 
tents as  it  flows.  The  constant  accumulation  of  this 
deposit,  which  is  calcic  in  character,  has  led  to  tlie  for- 
mation, aroimd  the  springs,  of  natural  basins  which  are 
known  as  "  pots  "  among  the  settlers.  Some  of  these  pots 
or  basins  have  attained  a  great  height,  the  one  owned  by 
Mr.  Monks  having  an  altitiide  of  9(5  feet  and  a  diameter  of 
200  feet  across  the  top.  Some  of  these  natural  reservoirs 
have  become  entirely  dry,  while  others  have  standing 
water  in  them,  with  "no  apparent  outlet.  The  pots  are 
about  thirty  in  number.  The  flowing  springs  yield  from 
three  hundred  to  twelve  hundred  gallons  per  hour.  The 
water  ranges  in  temperature  in  the  dilfereut  sjM-iugs  from 
85'  to  112'  F.  An  analvsis  of  one  of  the  springs  by  Dr. 
A.  Meacham,  of  Salt  Lake  City,  showed  the  following 
mineral  ingredients: 

O.NE  United  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  clilc  ■ride 19.§1 

Sodium  carl  innate    kI'Tu 

Calriuiii  curt" tnate roo 

MaL'Tti-^iiiin  rarbonate ■^•*- 

In 111  liirin •Tiiitc  l.Cfi 

MaLnii'^iuin  sulphate 3..i< 

Cali-iiiiii  siil|ihate ."■•••  6.83 

Soiliuni  suli'liate "-tjj 

Aluminum  sulphate -^ 


Solids.  Grains. 

Silica 2.73 

Potassium  compounds Traces. 

Nitrogen Traces. 

Total 102.74 

Carbonic  acid  gas,  considerable  quantities. 

This  analysis  shows  a  fairly  strong  alkaline-saline 
water.  It  should  possess  the  properties  of  a  mild  saline 
cathartic  and  diuretic  when  taken  internally.  It  also 
contains  suflicient  iron  to  give  it  some  tonic  influence. 
The  springs  are  resorted  to  by  the  settlers  to  some  extent, 
but  no  studies  of  their  therapeutical  action  seem  to  have 
been  made.  James  K.  Crook. 

MIGRAINE.     See  Headache. 

MIGRAININE  is  a  proprietary  remedy  stated  by  Over- 
lach  to  contain  nine  parts  of  antipyrin  and  one  of  caf- 
feine, and  found  by  Hoffmann  to  3-ield  89.4  per  cent,  an- 
tipyrin, 8.3  per  cent,  caffeine,  and  0.56  per  cent,  citric 
acid.  Another  analysis  gives  antipyrin  85  per  cent., 
caffeine  9  per  cent., -and  citric  acid  6  per  cent.  (Coblentz). 
The  dose  is  given  as  1.1  gm.  (gr.  xvij.). 

IF.  A.  Bastedo. 

MILIARIA. — (M.  alba;  JI.  rubra;  M.  vesiculosa;  Lichen 
tropicus.  Prickly  heat.)  This  is  an  acute  inflammatory 
affection  of  the  skin  located  about  the  sweat  glands  and 
their  orifices,  characterized  by  the  formation  of  papules 
or  of  vesicles,  or  of  both  lesions  togetlier,  ranging  in  size 
from  a  pinpoint  to  a  millet  or  mustard  seed,  the  color 
varying  with  the  stage  of  the  eruption,  thus  giving  rise 
to  the  several  names  which  have  been  given  it,  as  M.  alba, 
M.  rubra,  etc.  It  was  called  M.  papulosa  or  vesiculosa 
according  to  the  feature  that  was  predominant  in  that 
particular  instance. 

The  disease  is  more  prevalent  in  the  summer,  and  it  at- 
tacks both  sexes  and  all  ages ;  we  nevertheless  see  frequent 
cases  during  the  winter  months,  especially  in  children 
who  usually  wear  an  excessive  amount  of  woollen  cloth- 
ing. In  the  tropics  the  disease  occurs  during  the  whole 
year  with  equal  frequency,  and  in  all  classes  of  people, 
independently  of  the  clothing  they  wear.  In  such  cases 
it  would  seem  that  heat  alone  is  not  the  only  cause  which 
gives  rise  to  the  disease,  but  that  some  other  factor  is  also 
involved,  as,  for  example,  the  ingestion  of  highly  sea- 
soned or  spicy  food,  or  the  tise  of  alcoholics. 

Crocker  states  that  the  disease  may  sometimes  be  uni- 
lateral in  infants,  and  he  attributes  this  to  the  fact  that 
children  are  habituall}-  held  in  the  same  position  by  the 
mother  or  nurse,  as  in  nursing.  This  also  explains  why 
the  disease  is  more  often  seen  on  the  backs  of  infants,  as 
they  usually  lie  on  their  backs. 

The  onset  of  the  disease  is  generally  without  premoni- 
tory symptoms;  in  adults  we  often  have  a  history  of  pro- 
fuse sweating  with  more  or  less  itching  or  burning ;  in  in- 
fants and  children,  for  obvious  reasons,  we  seldom  get  the 
same  history  of  sweating,  either  because  on  the  one  hand 
they  are  not  able  to  tell  us  or  else  because  the  mother  or 
nurse  is  not  sufflcientlv  observant  to  notice  the  fact  of  its 
occurrence.  The  disease  does  not  seem  to  have  a  predi- 
lection for  an}-  particular  part  of  the  body,  save  in  the 
instances  above  mentioned,  but  it  may  attack  any  jior- 
tion  of  it,  as  the  back,  chest,  abdomen,  face,  etc.  Fre- 
quently it  is  observed  for  the  first  time  at  an  examination 
for  a  totally  different  ailment,  and  it  is  so  well  known 
that  sometimes  the  jiatients  come  to  us  with  the  diagno- 
sis of  prickly  heat,  ready  made,  either  by  themselves  or, 
in  the  case  of  children,  by  their  immediate  relatives. 

Following  the  profuse  sweat  or  concurrently  with  it, 
a  papular  or  vesicular  eruption  appears  in  the  vicinity  of 
the  sweat  glands:  the  papules  or  vesicles  are  discrete, 
more  or  less  numerous;  in  size  they  may  be  from  that  of 
a  pinpoint  to  that  of  a  millet  or  a  mustard  .seed;  in  char- 
acter they  are  acuminate;  the  color  varies  with  the  prev- 
alence of  the  type:  if  papular  it  is  bright  red,  if  the  vesi- 
cles predominate  the  red  color  will  be  more  or  less 
mitigated  by  the  color  of  the  fluid  within  the  vesicles; 
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this  alkaline  fluid  is  at  first  perfectly  clear,  but  later  on  it 
assumes  a  milky  color,  hence  tnc  name  M.  alba.  When 
the  predoininaut  lesion  is  papular,  as  in  the  typical  tj'pe  of 
tliedisease,  it  has  often  been  called  lichen  tropicus.  This 
variety  in  the  terms  used  has  been  the  cause  of  great  con- 
fusion. 

The  vesicles  always  remain  discrete,  having  no  tendency 
to  rupture;  sometimes  the  burning  and  itching  are  so  in- 
tense that  the  sufEerers  scratch  and  tear  their  skins  in  the 
vain  effort  to  obtain  relief;  these  self-inflicted  lesions  at 
times  become  infected  by  the  dirty  nails  of  the  patients, 
and  when  the  sufferers  come  under  observation  the  acci- 
dental features  are  apt  to  make  the  diagnosis  difficult. 
If  proper!}-  treated  or  if  not  luiduly  irritated,  the  disease 
ought  to  be  of  short  duration,  but  sometimes  it  is  length- 
ened by  the  successiye  appearance  of  several  new  crops 
of  the  lesions. 

The  pathology  of  the  disease  has  been  disputed :  it  con- 
sists of  hyperamiia  of  the  vessels  of  the  sweat  glands  and 
a  leucocytic  intiltration  aliout  the  sweat  glands  and  their 
ducts;  tile  latter  are  dilated  and  tilled  with  a  clear  or  an 
opaque  Huid  rich  in  cellular  elements.  Unna  suggests 
the  possibility  of  a  micro-organism  as  a  factor  in  this 
disease,  but  it  has  not  been  demonstrated. 

Di.iGNOSis. — Outside  of  those  cases  in  which  trauma- 
tism due  to  scratching  or  other  irritation  and  stibsequeut 
infection  has  occurreil,  or  when  it  appears  in  connection 
wilh  some  other  di.sease,  the  diagnosis  of  this  trouble 
ought  to  offer  no  difficulties.  The  one  disease  most  liable 
to  lie  con  founded  with  it  is  eczema;  the  differential  points 
are  as  follows:  In  miliaria  the  vesicles  and  pajmles  are 
discrete,  the  vesicles  are  smaller,  there  is  no  tendency  to 
ruptiu'e,  they  do  not  wee]i,  no  crust  forms  over  them,  the 
intiannnation  is  not  so  deep-.seated  nor  is  it  so  intense,  and 
it  is  more  sudden  in  its  appearance;  if  to  the  above  we 
add  the  previous  sweating,  a  history  of  e.xposme  to  heat, 
natinal  or  artificial,  and  the  amount  and  kind  of  clothing 
worn,  the  diagnosis  otight  to  be  made  without  trouble. 
It  should,  however,  always  be  borne  in  mind  that  eczema 
of  a  secondary  nature  ma,y  supervene  in  this  condition, 
as  a  result  of  scratching  or  other  iVritation  ;  furthermore, 
eczema  may  also  follow  this  disease  independently  of  me- 
chanical injury — for  example,  in  the  very  stout,  wherever 
two  surfaces  are  in  apposition,  as  between  the  buttocks, 
in  the  a.xillie,  etc. 

The  Pkognosis  is  always  good;  the  disease  lasts  be- 
tween eight  and  ten  days,  or  less, when  properly  treated ; 
relapses  are  comnion,  unless  ■  the  original  cause  of  the 
disease  be  removed. 

Tre.\tment.— ^First,  if  possible,  endeavor  to  remove 
the  original  cause.  Cold  or  cool  water  baths  are  \iseful. 
The  bowels  should  be  kept  open  by  the  use  of  saline  la.\- 
atives,  or  mild  diuretics,  like  the  citrate,  acetate,  or  nitrate 
of  potassium.  Locally,  any  one  of  the  innumerable  dust- 
ing powders  on  the  market  is  usef  id  ;  lotions  arc  also  very 
useful,  viz.,  those  containing  alcol-.ol,  vinegar,  lead  water, 
carbolic  acid,  menthol,  or  sulphate  of  copper,  any  one  of 
which  will  help  toward  the  ciu'e  of  the  disease. 

N.  J.  Ponce  (le  Leon . 

MILIARIA  RUBRA.     See  LicJten. 

MILITARY  HYGIENE— This  paper  is  confined  to  the 
application  of  hygiene  to  the  troops  of  the  L'nited  States. 
It  is  necessarily  limited  to  a  dogmatic  expression  of  the 
practical  essentials  with  little  discussion  of  the  principles 
involved,  and  it  treats  only  of  those  matters  which  affect 
the  soldier  as  such.  Until  recently  the  United  States 
army  has  consisted  of  a  small  body,  about  twenty-five 
thousand,  of  well-selected  and  well-instructed  men  dis- 
tributed among  somewhat  crowded  garrisons  through- 
out the  country.  The  organization  has  lieen  such  that 
the  enlisted  force  may  be  more  than  dotdjled  for  active 
operations,  without  increase  in  the  number  of  officers. 
The  peace  minimum  has  been  much  enlargetl  by  the 
legislation  of  1901,  but  the  principle  by  which  the  rank 
and  file  may  be  increased  remains  the  same.  In  time 
of  war  there  is  added  a  new  army  of  volunteers,  whose 


men  are  often  accepted  without  proper  scrutiny.  The 
preservation  of  these  men  from  disease  is  the  chief 
concern  of  the  medical  oificer,  miscalled  the  surgeon. 
The  medical  officer's  first  duty  is  rigorously  to  ex- 
anune  his  command,  if  it  has  been  newd}'  raised,  and 
inexorably  to  eliminate  all  men  unfit  for  full  militarj- 
duty.  Upon  the  medical  officer  who  examines  recruits 
for  enlistment  lies  a  heavy  responsibility,  for  it  prac- 
tically rests  with  him  to  determine  the  physical  effi- 
ciency of  the  command.  Unfortunately  in  time  of  war, 
when  tin;  necessity  for  effective  men  is  the  greatest,  this- 
.seleetion  is  apt  to  be  devolved  upon  untrained  civilians- 
who  have  neither  the  special  knowledge  that  fits  them  as 
judges  nor  the  position  that  I'uables  them  in  doubtful 
cases  to  withstand  the  constant  importunities  of  still  less 
informed  recruiting  officers.  The  careful  examination  of 
recruits  is  not  practical  hygiene,  but  the  successful  a|.)- 
plication  of  hygiene  requires  carefully  selected  men  tO' 
secure  the  best  results.  (See  Recrvitimj  Serrice,  Armi/.) 
When  a  command  has  once  been  mustered  in,  the  dis- 
charge of  men  not  miequivocally  disqualified  is  dillicult; 
nevertheless  every  newly  raised  regiment  or  detachment 
should  be  held  in  a  detention  camp  for  careful  weeding 
out  of  the  imperfect.  The  effectiveness  of  a  force  de- 
pends upon  its  vigor  rather  than  its  size.  The  presence 
of  the  sick  and  the  feeble  is  depressing  and  embarrassing. 
Only  robust  men  should  be  allowed  to  bear  arms,  and 
discharges  for  pre-existing  disabilities  should  clearly  set 
forth  their  civil  origin,  to  protect  the  state  from  fraudu- 
lent pension  claims.  Such  pruning  is  important  because 
some  apparently  slight  blemishes  develop  under  expo- 
sure, ami  all  defects  afford  occasion  to  claim  exemption 
from  unpleasant  duty.  The  temporarily  weak  and  in- 
valid should  also  be  excluded  by  examination  from  any 
serious  march  or  expedition,  due  allowance  being  made 
for  malingering.  Abunilant  work  can  always  be  fcmnd 
at  the  base  for  those  incidentally  unfit  tor  vigoi'ous 
marching,  whose  presence  with  it  w'ouUl  only  imjiede  a 
column.  Experience  invariably  confirms  the  importance 
of  such  selection,  and  that  it  is  better  to  maintain  a  small 
sound  command  tliau  a  large  one  of  doubtful  vigor. 

The  enlisted  men  are  provided  with  clothing,  food, 
slielter,  and  occupation;  and  their  whole  duty  is  dis- 
charged b}'  prompt  obedience  to  their  military  superiors, 
upon  whom  rests  the  serious  responsibility  of  their  care. 
This  care  is  practical  hygiene  and  in  every  respect,  ex- 
cepting that  which  involves  the  direct  shock  of  arms,  the 
medical  and  line  officers  share  it.  The  one  should 
instruct,  the  other  enforce  the  instructions.  In  the  na- 
ture of  military  administration  there  can  be  but  one  com- 
manding officer  at  a  time,  but  all  commanders  are  morally 
bound  to  follow  the  advice  of  an  intelligent  staff  as  to  the 
health  of  the  troops,  where  military  considerations  do  not 
compel  the  temporary  subordination  of  sanitation  to  ac- 
tive operations. 

In  treating  of  the  soldier,  infantry  is  taken  as  the  type, 
the  special  conditions  of  cavalry  and  artillery  not  affect- 
ing the  general  conclusions. 

Clothing. — The  primary  object  of  all  clothing  is  to 
scctu'e  the  comfort  of  the  wearer  by  protecting  him 
against  wet,  by  conserving  the  heat  of  the  body  when 
the  external  temperature  is  low,  by  shielding  against 
solar  heat,  and  by  preventing  suffering  from  heat  gener- 
ated by  exercise.  Its  secondary  object,  in  a  military  point 
of  view,  is  to  increase  the  soldier's  legitimate  pride  in  his 
calling  and  to  recognize  him  easily,  but  to  keep  him  in- 
conspicuous to  the  enemy. 

Genemi  Character. — Soldiers  should  be  dressed  as 
nearly  alike  as  possible,  and  attractive  dress  adds  to  self- 
respect  ;  but  a  soldier's  business  is  war  and  his  working 
clothes  slioidd  be  adapted  to  it.  For  convenience  of  a(l- 
ministration  the  clothing  should  be  uniform  by  arm  and 
the  field  dress  of  State  troojis,  who  at  any  time  may  be 
called  into  active  service,  should  be  identical  with  that  of 
the  Federal  troojis  so  that  it  may  readily  be  supplied 
from  the  common  store.  The  men  are  liable  to  suffer 
when  damaged  clothing  cannot  easily  be  replaced,  which 
is  apt  to  be  the  case  when  it  is  of  special  cut  or  has  other 
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peculiarities.  For  parade  and  the  purposes  of  display  the 
oriiateness  of  a  uuiforui  need  only  be  limited  In'  taste  aud 
e.\pense,  aud  its  suuguess  of  tit  b.y  the  duly  required. 

Color. — The  color  of  the  outer  garments  should  be  neu- 
tral. For  sentimental  reasons  blue,  which  is  not  a  desir- 
able military  color,  has  long  characterized  the  United 
States  uniform,  and  it  is  oulj'  now  (July,  1902).  that 
olive-drab  is  about  to  be  substituted  in  the  field.  Cadet- 
gray,  dust-brown,  and  the  so-called  butternut  dye  used 
by  the  Confederates  in  tlie  Civil  War,  are  much  more 
serviceable  than  blue,  and  gray  was  advocated  for  the 
United  States  troops  as  long  ago  as  1868.  Upon  the 
neutral  tints  any  distinguishing  facings  are  adaptable  for 
ornament.  In  action  colors  draw  fire  in  projjortion  as 
tliev  are  conspicuous,  red  being  the  most  deadly  and 
wliite  the  next;  the  scale  continuing  black,  dark  blue, 
light  blue,  butternut,  dust-gra}-.  As  exposed  to  hmg 
range  guns,  there  should  be  nothing  to  break  the  tuii- 
f(^rluity  of  color.  T!ie  khaki  (dusty)  uniform  in  vogue 
is  admirable,  especially  for  arid  countries.  Color  out  of 
the  sun's  rays  is  not  a  factor  of  heat,  but  under  direct 
exposure  to  "the  sun  black  absorbs  most  and  is  the  warm- 
est, blue  is  the  next,  and  so  down  the  scheme  to  white, 
which  is  the  coolest.  The  absorption  of  odors  depends 
partlv  upon  tlie  color,  where  black  takes  up  the  most,  blue 
next,  and  white  the  least,  and  partly  upon  the  hygro- 
scopic character  of  the  material. 

Miittriid. — The  ordinary  and  most  serviceable  material 
for  use  in  all  but  tropical  and  ,sub-tropical  climates  is 
•woollen  cloth.  In  very  hot  regions  it  should  be  cotton 
duck  ;  the  finer  textures  of  cotton,  as  sheeting,  which  are 
suitable  for  civil  hfe,  are  too  light  for  military  u.se.  It 
must  always  be  remembered  that  clothing  does  not  create 
warmth  except  as  it  absorbs  solar  heat  from  the  direct 
ravs.  which  is  a  matter  of  color  and  not  of  texture,  anil 
that  it  is  regarded  as  hot  or  cool  in  proportion  as  it  re- 
tains bodil}'  lieat  or  permits  its  escape.  Woollen  cloth  is 
duiable,  hygroscopic,  and  an  excellent  non-conductor  of 
heat.  It  absorbs  water  within  its  fibres  (hygroscopically), 
and  between  them  (by  interposition"),  aud  the  h\'grosco- 
]>ic  absorption  by  wool  in  relation  to  cotton  or  linen  is 
double  in  proportion  to  weight  and  quadruple  as  to  sur- 
face. The  sensation  of  warmth  that  follows  putting  on 
dry  woollen  clothing  when  the  body  is  rapidly  cooling 
bv  evapoi'ation  from  the  surface  after  excessive  exercise, 
depends  upon  the  condensation  of  the  vapor  and  the  con- 
sequent evolution  of  lieat,  which  had  become  latent  when 
the  water  of  the  body  passed  otT  as  insensible  jjerspira- 
tiou.  Woollen  clothing  rarely  becomes  saturated  with 
])erspiration,  and  when  it  does  much  of  the  water  may 
be  wrung  out  and  condensation  aud  absorption  will  con- 
tinue. The  non-eondtictivity  of  dry  wool  and  its  com- 
parative impenetrability  by  wind  make  it  acceptable  in 
cold  and  oppressive  in  warm  climates.  Closely  woven 
cloth  is  preferable  to  that  of  loose  texture  as  more  easily 
]iarting  Avith  dust,  but  where  the  temperature  is  moder- 
ate, serge,  which  admits  the  pa.ssage  of  air  more  freely 
than  lieavier  cloth,  has  the  advantage  of  lightness  as  well 
as  the  good  qualities  of  the  le.sser  woollens.  Shoddy, 
whicli  is  old,  worked  over  wool  and  cloth  sometimes 
mixed  with  fresh  wool,  is  an  adulteration  most  easily 
detected  liy  the  case  with  which  it  is  torn.  From  the 
qualities  described  wool,  and  especially  dark  wool,  is  un- 
reasonable and  hurtful  as  apparel  in  extreme  southern 
stations  where  the  air  for  long  periods  together  is  above 
the  normal  temperature  of  tlu-'bixly  and  slowly  enervates 
the  system.  The  con.stant  disadvantage  of  wool  is  its 
liardening  and  shrinking  when  imperfectly  washed, 
whereby  U  loses  its  faculty  of  absorbing  perspiration  and 
also  liecomes  uncomfortable.  This  is  best  overcome  by 
u.sing  a  smoothly  knitted  merino,  two-thirds  wool  aud 
one-third  cotton.  Soiled  woollens  ai'e  liest  washed  b\' 
soaking  and  stirring  in  hot  soap-suds,  transferring  to 
cold  water  to  remove  the  soap,  and  finally  lianging  to 
dry  in  their  natural  position  without  at  any  time  wring- 
ing or  hard  rubbing.  This  is  practically  impossible  in 
the  field,  and  verv  difficult  for  a  soldier  anywhere.  Ex- 
cess of  alkali  in  soap  injures  the  wool  by  acting  ou  the 


natural  oil.  A  little  kerosene  assists  to  remove  the 
din. 

There  is  a  widespread  opinion  that  flannel  next  the 
skin  renders  the  wearer  less  susceptible  to  the  malarial 
poison.  It  probably  docs  partly  protect  against  the 
stings  of  jjossible  disease-bearers,  as  compared  with  thin- 
ner aud  less  perfect  dress,  and  bj-  conserving  bodily  heat 
renders  the  person  more  resistant  to  general  disease. 

For  special  purposes  leather,  canvas,  oiled  cloth,  and 
India  rubber  are  used.  Properly  tanned  leather,  with  or 
without  the  hair  or  wool,  is  impervious  to  air  and  is  very 
warm,  but  except  in  rainless  climates, it  is  fit  only  for 
boots  or  shoes.  The  special  virtue  of  canvas  is  that  it 
,sheds  water.  It  is  heavy  and  is  an  excellent  non-conduc- 
tor of  heat,  and  lined  with  wool  is  admirable  against  ex- 
ternal Cold,  A  light  and  louse  canvas  overdress,  thor- 
oughly washed  and  soaked  with  raw  oil  and  slowly  dried 
in  the  sun,  known  as  a  "slicker,"  sheds  rain  admirably 
and  is  especially  useful  for  mounted  men,  but  it  has  not 
yet  been  officially  rec(jguizcd.  India  rubber  comiiletely 
protects  against  rain,  btit  its  impermeability  to  air  allows 
it  to  be  used  only  occasionall}'.  It  becomes  inelastic  in 
cold  climates  aud  is  too  distensible  aud  self-adherent  in 
the  tropics.  It  ultimately  decay's  b,v  the  absorption  of 
oxygen.  Its  greatest  value  is  as  an  underlying  sheet  to 
protect  against  ground  moisture,  or  when  thrown  over  a 
shelter  tent,  or  over  the  man  himself  on  the  march,  to 
shield  him  from  heavy  rain, 

A  simple  method  of  rendering  clothing  waterjiroof  has 
been  devised  recentlv  aud  iudejjcndently  by  (.^apt.  E.  L. 
!Munson,  Jledical  Deiiartment,  United  States  Armv',  aud 
Dr.  Pierre  Kollj.  of  Lyons,  France.  It  consists  in  im- 
mersing the  fabric  for  about  five  minutes  in  a  solution  of 
25  to  30  gm.  of  pure  lanolin  to  1,000  c.c.  of  henzin,  when 
it  becomes  saturated.  An.y  excess  of  solution  is  removed 
by  wringing  and  the  garment  is  then  hung  tip  smootlily 
or  spread  out  flat  in  tla^  oiJen  air  and  the  sun,  and  the 
remaining  fluid  is  allowed  to  evaporate,  leaving  the  lano- 
lin in  tlie  fibres  of  the  fabric.  Articles  thus  treated  are 
not  wetted  tlu'ough  by  exposure  to  hea\'y  rain  for  at 
least  three  hours,  although  water  may  be  forced  through 
them  mechanically  by  pressure  exceeding  one  inch.  As 
ventilation  is  not  impaireil,  these  fabrics  may  be  worn 
without  feeling  the  uncomfortable  and  depressing  Iieat 
of  wet  clothes  and  without  bearing  the  additional  weight 
of  absorbed  water.  The  military  advantages  are  the  re- 
tention of  their  shape  by  hats  and  caps,  general  protec- 
tion against  wet,  aud  the  elimination  of  a  rubber  poncho 
or  blanket  as  an  additional  article. 

Animal  materials  are  more  satisfactorily  treated  in  this 
way  tlian  vegetable  fabrics,  although  the  latter  may  be 
led"  to  shed  water.  Boiling  water  or  strongly  alkaline 
soap  destroys  this  quality  of  a  garment,  but  it  may  be 
renewed  by  again  immersing  it  in  the  Avater-proof  bath. 

Wool  fat  deprived  of  its  potash  salts  and  aromatic  con- 
stituents is  as  eflicacious  as  lanolin  and  Ls  cheaper.  The 
lanolin  of  commerce  contains  twenty-five  per  cent,  by 
weight  of  water  mechanically  incoriiorated,  which  must 
be  removed  or  the  .solution  will  be  niilkj'  and  the  result 
unsatisfactory. 

Grades. — For  healtli  aud  comfort  clothing  should  vary 
in  warmth  and  in  material  with  the  climate  and  with  the 
service.  Formerly  a  uniform  fairly  wrll  adapted  for  the 
middle  zone  of  the  L'uited  States  was  the  only  one  for  all 
places  and  for  every  duty.  By  tlegrees  this  narrow  uni- 
formity has  been  inoditied,  and  the  very  severe  weather 
of  the  more  intolerably  cold  posts  of  the  northwest  and 
that  of  the  tropics  are  being  recognized.  Varieties  of 
clothing  are  relatively  expensive  to  keep  in  stock  and 
troublesome  to  issue,  "but  the  improved  health  and  com- 
fort of  the  wearers  justify  the  effort.  There  should  be 
different  grades  in  both  outer  and  under  clothing,  and 
when  the  climate  requires  it  the  materials  themselves  also 
should  vary  as  has  very  recently  been  authorized, 

r'«?yo)-)«"— The  United  States  soldier  is  expected  to 
wear  a  cap,  a  felt  service  hat.  or  a  cork  helmet,  a  coat 
and  trousers  of  one  of  four  patterns,  or  breeches,  a  shirt, 
an  undershirt,  drawers,   stockings,  shoes,  aud  gloves, 
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.and  to  possess  an  overcoat  and  a  blanket.  He  wears  leg- 
gings with  breeches,  and  canvas  fatigue  clothing  under 
certain  conditions,  and  when  circumstances  require  lie 
may  obtain  fur  gauntlets  and  cap  and  mittens,  and  a 
rubber  poncho.  Besides  his  pay  he  is  given  a  money 
allowance  for  the  purchase  of  this  clothing  at  cost  price, 
and  it  is  sufficiently  liberal  to  permit  a  large  proportion 
to  be  saved  by  a  careful  soldier,  who  receives  the  balance 
in  cash  on  his  discharge. 

Head-c^veniiff.— The  ideal  military  hat  sliould  jirotect 
.against  heat,  cold,  rain,  and  glaring  sunlight.     It  should 


Fig.  33  io.— Service  Hat  as  Issued. 

l)e  attractive  on  parade,  convenient  under  arms,  and  use- 
ful in  bivouac,  and  it  has  yet  to  be  devised. 

A  black  felt  helmet,  that  combined  nearly  all  the  pos- 
sible hygienic  objections  to  a  military  hat,  lias  just  been 
abandoned,  and  it  is  hoped  that  it  may  never  be  revived. 
For  it  has  been  substituted  a  dark-bhie  cloth  cap.  three 
and  a  half  inches  deep,  with  an  average  diameter  of  eight 
and  three-quarter  inches  across  the  top,  to  be  used  on  oc- 
casions of  ceremouy.  For  habitual  wear  in  garrison,  ex- 
cept at  drills  and"  target  practice,  a  service  cap  of  the 
same  size  and  shape  is  to  be  worn,  olive-drab  in  color, 
woollen  or  cotton  to  match  the  uniform.  This  seems 
well  suited  to  its  purpose  and  likely  to  be  comfortable. 
Its  appearance  is  a  matter  of  taste.  It  does  not  protect 
below  the  line  of  contact  with  tlie  liead. 

A  white  lielniet  may  lie  worn,  at  the  discretion  of  the 
commanding  officer,  in  hot  climates  with  white  uniform 
when  not  under  arms.  A  drab  service  lielmet,  of  cork 
■or  like  body,  is  authorized,  ajiparently  to  be  worn  when 
under  arms,  although  this  is  not  specified.  A  cork  hel- 
met, white  or  drab,  is  an  excellent  guard  against  a  tierce 
sun,  and  is  comfortable,  except  in  the  field,  where  it  can 
be  taken  care  of  only  with  great  difficulty. 

A  service  hat  of  drab  felt  is  now  issued  for  drills, 
marches,  and  field  work,  mounted  or  dismounted,  the 
equivalent  of  the  campaign  bat  heretofore  used  (Fig. 
333.5).  It  is  tolerably  higli  in  the  crown,  whose  centre  is 
■depressed  in  a  longitudinal  crease,  and  has  a  moderately 
"broad  brim.  This  is  more  serviceable  than  any  hat  for  the 
field  yet  furnished  to  the  army  at  large.  Having  found 
that  the  fold  in  the  top  diminishes  the  air  space  and  retains 
Tain-water,  some  comiuanils  liave  drawn  the  central  point 
■upward  to  form  a  pyramiilal  peak  (see  Fig.  3336).     It 


Tig.  3336.— Service  Hat,  as  Furliidilen  to 
furtuble. 


Ije  Worn,  but  more  Corn- 


then  sheds  water,  affords  an  air  space,  and  is  more  cnm- 
fortable.  War  Department  orders  forbid  any  alteration 
of  the  original  shape,  tlie  advantage  of  the  change  appar- 
ently not  being  understood. 

The  soldier's  head-covering  should  be  light  in  weight, 
neutral  in  color,  tasteful  to  the  eye,  not  in  the  way  of  his 


own  weapons,  a  shelter  bj'  day,  and  in  the  field  a  jjrotec- 
tion  by  night.  It  should  not  charm  the  spectator  at  the 
expense  of  the  wearer,  and  in  tropical  regions  it  is  very 
desirable  tliat  the  occiput  should  be  well  protected  by  it. 
A  soft  canvas  hat  such  as  sportsmen  often  wear,  which 
appears  to  have  been  evolved  from  their  necessities  so 
similar  to  those  of  soldiers,  has  stood  the  test  of  much 
rough  usage  and  bears  an  excellent  reputation  for  com- 
fort and  durability.  It  has  a  reasonably  still'  but  llexible 
brim  with  a  peak  before  and  behind,  and  could  be  trans- 
formed into  a  good  militaiy  headdress  for  the  field  or 
for  fatigue  (Figl  3337).  In  the  tropics  the  crown  should 
be  high  and  be  ventilated.  A  small  piece  of  wet  muslin 
in  the  crown  of  any  hat  assists  in  preventing  insolation. 

Ctxit. — U])  to  this  time  a  tightly  buttoned,  closely  fit- 
ting, cloth  frock-coat  has  been  required  to  be  worn  on 
parade.  This  was  the  remains  of  a  dress  that  formerly 
distinguished  all  armies,  and  was  a  possible  relic  of  the 
attempt  to  impose  upon  soldiers  through  clothing  the 
artificial  erectness  and  rigidity  that  armor  cinnpeiled. 
No  man  can  fight  or  do  other  work  effectively  in  such  a 
dress,  whose  compression  interferes  with  muscular  action 
and  the  ex]iansion  of  the  chest.  For  years  it  was  never 
taken  in  the  field,  where  the  progress  of  military  science 
has  required  constautl)-  increasing  mobility  in  the  indi- 
vidual as  well  as  in  the  organization.  It  had  no  virtue 
but  warmtli.  and  now  it  has  been  definitely  abandoned, 
we  may  hope,  like  the  heavy  black  helmet,  never  to  be 
restored.  It  was  an  extension  of  the  principle  of  the 
vicious  leather  stock,  also  no  longer  seen.  A  sack  coat 
of  dark-blue  cloth,  presumably  not  tightly  fitting,  has 
just  been  substituted  for  purposes  of  parade  and  cere- 
mony only,  and  it 
is  not  supposed 
that  even  this  will 
be  required  in  the 
tro])ics. 

Tight  collars, 
whether  of  coats 
or  shirts,  have  the 
serious  disadvan- 
tage of  disturbing 
the  cerebral  cir- 
culation, thereby 
sometimes  affect- 
ing the  vision  and  sometimes  causing  graver  trouble. 

For  some  years  the  undress  coat  or  blouse,  the  working 
dress  of  the  army,  has  been  gradually  approaching  the 
model  of  a  huuling-sliirt.  which  is  the  typical  military 
dress,  and  to  it  in  some  fcjrm  all  woodsmen  and  frtmtier 
scouts  ultimately  come.  Freedom  of  muscular  action 
and  particularly  full  expansion  of  the  chest  are  necessary 
for  vigorous  exertion,  and  these  require  loose  garments. 
The  ideal  military  coat  for  the  field  should  follow  the  fig- 
ure with  yokes  and  gores,  but  loosely ;  it  should  be  large 
at  the  shoulder  and  in  the  arm,  for  the  most  uncon- 
strained exercise  of  a  muscular  man,  and  small  at  the 
wrist;  it  should  be  full  in  the  body,  to  permit  the  use  of 
extra  underclothing  without  interfering  with  exertion; 
it  should  have  a  belt  between  the  body  and  the  skirt, 
upon  which  the  waist  belt  of  the  accoutrements  may 
rest  accurately ;  it  should  be  secured  at  the  waist  by  an 
inner  belt;  and  it  should  contain  stout  pockets  in  the 
body  and  in  the  skirt.  The  skirts  should  just  clear  the 
ground  on  kneeling  to  fire.  This  might  be  endiellished 
at  pleasure  with  detachable  ornaments  for  gaiTison  use. 
For  use  in  temjierate  climates  the  fabric  should  be 
closely  milled,  light  woollen  cloth,  neutral  in  c(dor,  or  a 
good  grade  of  flannel ;  for  tropical  service  it  maybe  of 
cotton.  The  service  coat  of  woollen  or  cotton  now  pre- 
scribed, which  is  required  to  be  cut  so  as  to  be  at  least 
five  inches  in  excess  of  the  chest  measurement,  closely 
follows  this  ]iattern.  except  that  there  is  no  belt.  It  con- 
tains four  oulsidi'  pockets  in  front,  two  above  and  two 
below  the  waist  belt,  and  is  a  very  convenient  garment. 

The  issue  of  a  bleached  cotton-duck  sack  coat  and 
trousers  is  authorized  as  garrison  uniform  in  extreme 
southern   latitudes  in  summer,  at  the  discretion  of  the 


Fig.  33.3T.— Sportsman's  Canvas  Hat. 
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commaudiug  officer.  Tlie  trousers  alone  may  be  worn 
under  arms  as  a  part  of  the  "full  dress"  or  "dress"  uni- 
form, for  parades  and  ceremonies,  bj-  order  of  the  com- 
manding officer.  The  relief  from  the  oppressive  woollen 
that  was  formerly  coniinilsor\-  is  a  material  physical  ad- 
vantage. AVliite  duck  clothing  is  provided  tor  all  hospi- 
tal corps  soldiers,  to  be  worn  on  ward  duty. 

Shirts. — Olive-drab  tlaunel  overshirts  "of  light  and 
heavy  material,  with  rolling  collar  and  pockets  in  the 
breast,  are  issued  and  may  be  worn  without  the  coat  on 
fatigue  and  under  certain  conditions  in  the  field.  Pro- 
vision is  made  for  the  insignia  of  both  officers  and  non- 
commissioned officers  to  be  attached  to  the  shirt  when 
the  coat  is  allowed  to  be  laid  a.side,  and  it  thus  closely 
approaches  the  hunting-shirt  already  commended.  If 
these  were  made  in  manj-  sizes  with  and  without  collars, 
men  would'  be  able  to  wear  one  over  the  other  in  cold 
weather.  Undershirts  are  issued  of  cotton  and  of  light 
and  heavy  knit  wool.  There  is  risk  in  the  fabric  being 
so  coarse  as  to  be  unendurable  by  delicate  skins,  and 
being  too  short  for  complete  protection.  Whether  the 
outer  shirts  may  be  worn  in  duplicate  or  not,  the  under- 
shirts should  be  arranged  for  that  purpose;  for  animal 
warmth  is  better  conserved  by  the  layers  of  contained  air 
between  several  garmeuts  than  by  one  shirt  of  the  aggre- 
gate thickness.  Lumbermen  and  ice-cutters,  and  others 
exposed  to  severe  weather  while  working,  use  several 
shirts  iu  preference  to  an  overcoat.  Undershirts  should  be 
light  iu  color,  to  avoid  undue  absorption  of  animal  odors. 
They  should  be  long  enough  fairly  to  cover  the  abdo- 
men after  they  are  washed.  A  linen  ueck-ljaud  prevents 
undue  shriukage  at  the  neck.  An  e.xtra  shirt  should  al- 
ways be  carried  for  wearing  next  the  body  in  the  field, 
that  the  two  may  be  worn  alternately.  The  undercloth- 
ing that  becomes  saturated  with  perspiration  and  dust 
should  be  dried  and  stretched  at  the  end  of  the  day's 
juaich  and  be  well  beaten. 

Tivuftrs  find  BreecheD. — Sky-blue  kersey  trousers  are 
issued  fur  dress  occasions.  Heretofore  the  cloth  trousers 
have  been  made  iu  two  grades,  neither  of  which  was  well 
suited  to  climatic  conditions.  Now  that  cloth  is  limited 
to  occasions  of  ceremony,  the  relative  thickness  is  less 
important;  but  it  should  be  closely  milled,  one  grade 
very  light,  and  it  would  be  better  if  a  third  grade  es- 
pecially thick  should  be  provided  for  winter  use  on  the 
northwestern  frontier.  Bleached  cotton  and  brown  cot- 
ton duck  trousers  to  be  worn  exce])tioually,  as  are  the 
corresponding  coats,  are  also  supplied.  Jlilitary  trou- 
sers should  be  large  over  the  pelvis  to  allow  the  evapor- 
ation of  perspiration,  but  should  fit  snugly  about  the 
waist.  A  broad  inner  baud  might  be  arranged  as  a  sec- 
ondary support.  A  russet  leatlier  belt  or  a  pair  of  sus- 
penders is  now  issued  to  each  man.  Opinions  differ  as 
to  the  propriety  of  suspenders,  but  it  is  my  own  ,iudg- 
ment  that  a  man  whose  hip  bones  will  not  sustain  his 
trousers  without  undue  pressure  upon  the  abdomen  is 
not  physically  qualified  for  the  military  service.  Trou- 
sers should  have  large  pockets,  and  those  for  foot-troops 
should  be  sufficiently  narrow  at  the  bottom  for  their 
convenient  stowage  within  gaiters.  Full-bottomed  trou- 
sers may  look  better  ou  parade,  and  the  constant  ten- 
dency of  the  enlisted  man  is  to  alter  the  ordinary  issue  to 
'"spring-bottoms"  imless  the  company  commander  main- 
tains a  watchful  and  repressing  eye.  But  the  di.stressing 
couditiou  in  which  troops  reach  camp  after  a  muddy 
march  ajipcals  strenuously  against  leaving  tlie  bottoms 
of  trou.sers  largo  or  Mowing.  During  the  Civil  War  and 
later,  foot-soldiers  would  frequently  draw  the  stocking 
legs  over  the  folded  ends  of  the  trousers,  and  hokl  both 
in  place  by  wrapping  them  with  string.  The  saddle 
pieces  in  the  reiiiforeed  trousers  for  mounted  troo]is 
should  be  turned  in,  to  avoid  the  rapid  fraying  of  the 
ragged  edge.  On  the  plains  the  infantry  often  face  the 
lower  six  inches  of  the  legs  with  buckskin  or  canvas  to 
avoid  cutting  out  by  grass,  which  might  well  be  done 
beffire  issue  with  all  designed  for  the  lield,  did  not  the 
habitual  use  of  leggings  obviate  the  necessity. 

These  general  remarks  on  military  trousers  have  little 


immediate  bearing  upon  the  United  States  service,  as  so- 
called  breeches  are  about  to  replace  that  garment  except- 
ing for  dismounted  dress  occasions  and  strictly  garrison 
duty,  neither  of  which  involves  continuous  exposure  or 
.strain.  They  are  still  applicable  iu  practice  to  the  State 
troops,  and  belong  to  a  general  discussion  of  the  subject. 
The  service  lower  garment,  as  now  prescribed  for  both 
mounted  and  dismounted  regular  troops  for  all  duty  out 
of  garrison,  is  breeches  to  match  the  service  coat  in  "color 
and  material.  These  are  loose  about  the  knee,  fitting  the 
leg  closely  and  extending  to  the  top  of  the  shoes,  where 
they  are  fastened  with  tapes  or  laces.  Breeches  proper, 
as  the  name  implies,  extend  from  the  waist  to  mid-thigh 
or  to  the  knees.  These  would  better  be  called  ankle 
breeches.  Service  trousers,  of  the  same  material  and 
color  as  the  service  coat,  are  for  habitual  wear  with  or 
without  arms  in  garrison.  White  trousers  may  be  al- 
lowed, not  under  arms,  iu  hot  garrisons. 

Dniiccrs  are  primarily  for  cleanliness  and  secondarily 
for  warmth.  Several  grades  are  now  prepared,  and  care 
should  be  taken  that  the  proper  one  is  actually  issued. 
The  man  is  sometimes  tempted  to  discard  drawers,  to  the 
ultimate  decrease  of  his  comfort  and  at  occasional  risk  to 
his  health.  Tlie  dusty  trousers  saturated  with  perspira- 
tiou  quickly  become  filtliy,  and  the  heat  and  coarseness 
irritate  aud  excoriate  the  legs.  With  cotton  clothing 
drawers  are  necessary  to  provide  against  a  lower  temper- 
ature at  night,  as  well  as  for  cleanliness.  A  very  thick 
knitted  woollen  might  be  made  for  arctic  and  sub-arctic 
posts.  Drawers  should  be  of  the  same  cut  as  suggested 
for  infantry  trousers  with  plenty  of  room  iu  tiie  seat, 
where  they  frequently  are  deficient,  and  when  not  of 
elastic  material  they  should  be  fastened  with  tapes  in- 
stead of  buttons.  The  wearing  of  drawers  should  be 
enforced  through  inspection  b_v  company  officers;  but 
that  drawers  ma}'  be  worn,  the  grade  should  correspond 
with  the  climate. 

Slockiiigfi  are  issued  in  woollen  and  cotton.  Woollen 
stockings  frequently  lead'to  the  feet  being  chilled  in  the 
winter  by  excessive  moisture  from  the  retained  perspi- 
ration, so  that  men  who  have  a  tendency  to  excessive  per- 
spiration should  use  cotton  regardless  of  the  season.  The 
men  should  always  be  cautioned  against  folds  or  creases 
in  the  stockings  as  leading  to  sore  feet ;  and  in  hot  and 
wet  regions  soldiers  may  sometimes  be  authorized  to  dis- 
card stockings,  so  as  to  avoid  the  chafing  caused  by  mud 
entangled  in  them  within  the  shoe.  In  some  armies  the 
stocking  is  replaced  by  jiieces  of  muslin  wrapped 
smoothly  about  the  feet".  These  are  more  easily  kept 
clean  than  the  ordinary  stocking,  and  when  skilfully  ap- 
plied do  not  irritate  the  skin. 

Boots  and  S/u/es. — Campaigns  are  won  by  marching, 
and  soldiers  cannot  march  with  crippled  feet.  It  is  as 
necessary  for  the  infantry  that  is  not 
accustomed  to  going  barefoot  to  be 
well  shod,  as  it  is  for  the  cavalry 
horses  to  have  their  feet  well  pro- 
tected. Officers  sometimes  under-es- 
timate  the  importance  of  foot-gear, 
and  even  General  Sherman  went  so 
far  as  to  announce  officially  that  it 
was  a  matter  of  indifference 
what  shoes  were  worn.  But 
serviceable  feet  are  indispen- 
sable and  if  shoes  are  worn 
at  all  they  must 
fit  well,  which 
means  anatomi- 
cally and  without 
pressure,  and 
they  should  be 
durable.  A  good 
shoe  shoidd  have 
a  thick  wide  sole, 
a  low  broad  heel, 
it   should  neither 

be  tight  over  the  instep  nor  large  enough  to  chafe,  it 
should    have  no   seams  to    press   upon   the  sldn,    and 


Fig.  3338.— An  Army  Shoe. 
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it  should  allow  onetenth  of  the  foot  in  length  and 
one-ei.shth  or  one-ninth  in  breadth  for  its  expansion 
under  "exercise  (Fig.  3338).  The  best  heel  has  a  narrow 
iron  rim  at  the  rear.  Shoes  frccniently  liave  too  much 
leather  in  front  of.  and  not  enough  over,  the  instep. 
Good  shoes  will  last  about  two  months  in  constant 
marching  over  reasonably  rough  roads.  Under  more 
favorable  circumstances  their  life  is  much  longer;  but 
with  the  sand  and  gravel  of  regions  like  Arizona  they 
will  cut  through  much  more  quickly,  unless  protected 
by  the  hob-uails  which  experienced  men  always  in- 
troduce. A  poorly  made  shoe  will  sometimes  almost 
fall  ajiart  when  a  single  stitch  is  cut  bv  gra-ss  or  gravel, 
or  when  under  extreme  heat  and  dryness  a  few  pegs  or 
screws  loosen.  To  carry  extra  shoes  upon  the  person  is 
a  considerable  tax  upon  the  soldier's  strength,  and  sub- 
depots  for  such  supplies  should  be  easily  accessible.  As 
so  much  of  a  soldier's  comfort  and  efliciency  depends  upon 
his  having  a  proper  shoe,  it  becomes  the  medical  officers 
of  National  Guard  regiments  liable  for  active  duty  either 
in  the  State  or  Federal  service,  and  especially  those  of 
newly  raised  volunteer  regiments,  to  impress  upon  all 
concerned  the  supreme  importance  of  substantial,  "n-ell- 
fitting,  and  comfortable  shoes.  In  the  tield  all  shoes 
should  he  occasionally  greased  to  render  them  more  flexi- 
ble and  to  repel  water,  and  the_v  should  be  occasionally 
water-proofed.  For  garrison  use  there  is  supplied  a  light 
brown  canvas  shoe  that  may  be  worn  in  barracks.  'White 
canvas  shoes  may  be  worn  with  the  white  uniform,  but 
not  on  duty.  The  English  issue  a  stout  water-proof  .slip- 
per for  use  in  camp  after  a  day's  march,  but  with  our 
lighter  shoe  it  is  not  worth  while  for  the  man  to  carry 
this  additional  weight. 

Boots,  hitherto  the  mark  of  the  mounted  soldier,  which 
are  very  ill-suited  for  dismounted  duty,  are  no  longer  to 
be  worn  bj*  any  enlisted  men.  Both  black  and  russet 
leather  shoes  are  official,  but  at  this  time  no  particular 
pattern  is  obligatory.  The  black  shoe  must  be  worn  on 
dismounted  "  full-dress  "  and  "  dress  "  occasions.  On  all 
other  duty  the  russet  shoe,  which  better  retains  its  ap- 
pearance in  the  field,  is  required.  It  seems  unfortunate 
that  a  standard  shoe  in  numerous  sizes  is  not  adopted. 
A  good  shoe  is  so  important  for  the  welfare  of  troops, 
and  so  few  soldiers,  particularlj-  recruits,  are  competent 
to  judge  of  more  than  its  appearance  without  regard  to 
its  utility,  that  without  unceasing  and  intelligent  vigi- 
lance by  companj-  officers,  great  risk  will  be  run  of  per- 
manent damage  to  the  feet. 

Parkes  ("Practical  Hygiene,"  7th  ed.,  p.  531)  says: 
"  The  sandal  in  all  hot  countries  is  much  better  than  the 
shoe,  and  there  is  no  reason  why  it  should  not  be  used  in 
India  for  the  English  .soldier  as  it  is  by  the  native:  the 
foot  is  cooler  and  will  be  more  frequently  washed."  In 
the  tropics  a  light  sandal  maj-  well  be  supplied  for 
camps  and  for  active  service  at  discretion.  'Where  the 
march  is  not  through  thorny  wa.vs  a  durable  sole  is  suf- 
ficient, and  an  otherwise  bare  foot  is  more  comfortable. 
Some  of  the  Spanish  troojis  in  the  Philippiues  v,-ore  a 
shoe  of  this  description  that  seemed  serviceable. 

LeiJS/ings  of  cotton  duck  or  canvas,  of  the  color  of  the 
service  uniform,  are  now  recjuired  for  troops  of  all  arms 
on  any  other  than  ordinary  garrison  duty  or  occasions  of 
ceremony.  The  exact  specifications  are  not  accessilile 
at  this  writing,  but  those  heretofore  used  were  of  Ijrown 
cotton  canvas  in  various  sizes.  They  were  laced  at  the 
side  and  held  imder  the  foot  by  a  strap  and  buckle. 
Light  canvas  is  apt  to  wrinkle,  and  light  leather  to  be- 
come harsh  under  wetting;  and,  as  heretofore  made,  the 
strap  under  the  sole  easily  tears  and  wears  out.  They 
should  always  reach  nearly  to  the  knee,  and  would  be 
better  if  well-fitted  and  clasped  with  a  spring.  When 
properly  adjusted  thej'  afford  a  grateful  sense  of  sup- 
port, and  the.y  preserve  the  leg  and  ankle  from  sand  and 
dust  and  mud.  When  tight  enough  to  remain  accurately 
in  place,  they  are  liable  to  be  too  tight  and  to  lead  to 
swelling  of  the  feet  and  ankles.  That  is  a  possible  ob- 
jection also  to  fastening  the  bi-eeches  with  tapes. 

The  British  troops  in  Asia  use  putties.     These  are  long 


bandages  extending  from  the  ankle  to  above  the  calf,  ap- 
plied as  the  ordinary  spiral  roller.  The  men  soon  learn 
to  adjust  them  neatly  and  securelj',  so  that  thej'  do  not 
require  re-arrangement  on  the  march,  and  they  seem  to 
serve  their  nominal  purpose  much  better  than  the  leg- 
gings, anil  as  additional  articles  of  uniform  they  are 
more  portable  and  are  more  easily  cleansed.  "  The 
mounted  troops  use  them  equallj'  with  the  infantiy. 

One  of  the  chief  factors  of  the  efficiency  of  any  com- 
matid  is  its  mobility,  and  this  depends  in  large  part  upon 
the  condition  of  the  feet.  Therefore  an  important  part 
of  a  company  officer's  duty  is  careful  and  frequent  in- 
spection of  the  lower  extremities  and  the  sui)ervision  of 
their  care.  That  includes  seeing  that  the  nails  are 
properly  trimmed  directly  across  tfie  toe,  that  corns  and 
chafes  are  guarded  against,  and  that  cleanliness  is  prac- 
tised. Corns  and  chafes  depend  upon  ill-tftting  shoes. 
Men  unaccustomed  to  marching  should  soap  or  grease 
the  feet  before  setting  out :  and  when  camp  is  leached 
should  wipe  them  clean,  for  which  but  little  water  is  re- 
quired. Blisters  are  to  be  allowed  to  drain  through  a 
minute  hole  at  the  mo.st  dependent  point.  A  powder 
first  used  by  the  Germans  consisting  of  salicj'Iic  acid  3, 
starch  10,  and  powdered  soapstone  87  paits  by  weight, 
when  sifted  into  the  stockings  keeps  tJie  feet  diy.  obvi- 
ates chating,  and  facilitates  healing.  This  is  more  eco- 
nomicall}'  used  in  the  form  of  ointment.  Of  course  it 
does  not  neutralize  the  bad  effects  of  improper!}'  made 
shoes.  When  in  spite  of  care  raw  troops  break  down 
from  foot-soreness,  it  is  necessary  to  carry  them  in  wag- 
ons. Such  transportation  should  not  be  long  deferred, 
neither  should  men  be  carried  on  accotmt  of  moderate 
discomfort  from  their  own  neglect.  Soldiers  disqualified 
b}'  their  own  neglect  should  be  punished. 

Orerroat. — The  soldiers'  overcoat  is  to  be  of  olive-drab 
woollen  material,  in  general  design  like  the  officers'  over- 
coat. This  is  doubtless  wisely  to  make  the  officers  less 
conspicuous  than  they  heretofore  have  been  under  fire. 
The  officers'  coat  upon  which  this  is  patterned  is  a 
double-breasted  ulster  extending  eight  or  ten  inches 
below  the  knees,  with  a  detachable  hood  large  enough 
to  cover  the  head  when  worn  at  uight  or  in  inclement 
weather.  The  front  corners  of  the  skirt  may  be  turned 
back  for  convenience  in  marching.  This  coat  has  no 
cape.  Waterproof  overcoats  or  capes  as  near  as  may  be 
the  color  of  the  service  uniform  are  permitted  to  be  worn 
on  dut,v  when  exposed  to  rainy  or  other  inclement 
weather. 

Blankets. — Every  man  is  required  to  have  at  least  one 
woollen  blanket  of  the  regulation  issue,  five  and  a  half 
by  seven  feet  in  size  and  weighing  five  pounds. 

Ponchii. — The  poncho,  a  rubber  sheet  with  a  central 
slit  so  that  it  may  be  worn  over  the  shoulders  on  the 
march  in  the  rain,  or  be  laid  under  the  soldier  in  cami), 
has  been  removed  from  the  class  of  "  equipage  "  into  that 
of  "clothing."  It  is  not  a  part  of  the  regular  allowance 
but  is  supplied  at  cost  and  is  very  useful  in  damp  cli- 
mates. 

Gloves  of  drab-colored  leather  are  to  be  worn  with  the 
service  uniform,  and  white  Berlin  or  wool  at  dismounted 
ceremonies.     Gaimtlets  are  abandoned. 

Fatigue  Suits  of  brown  cotton  duck  are  allowed  in  gar- 
rison for  men  on  stable  or  fatigue  duty,  or  with  fixed 
guns  and  emplacements.  These  may  be  worn  alone  or 
over  the  uniform. 

Abdimdnal  Banilaye. — A  Avoollen  bandage  is  issued  in 
hot  climates  for  the  protection  of  the  abdomen.  This 
encircles  the  loins  and  is  supposed  to  protect  the  kidneys 
as  well  as  the  intestines.  The  official  pattern,  which  does 
not  appear  to  have  been  evolved  from  experience  but 
from  theory,  is  neither  comfortable  nor  very  effective, 
and  is  liable  to  roll  up  into  a  comparatively  narrow  band. 
A  much  better  form  is  that  of  a  small  flannel  apron  of 
one  or  two  thicknesses,  from  fourteen  to  eighteen  inches 
wide  and  from  six  to  eight  deep,  tied  by  a  tape  around 
the  waist  and  worn  next  to  the  skin.  This  abdominal 
protector  will  materially  lessen  the  chance  of  those  intes- 
tinal affections  that  depend  upon  abrupt  changes  of  tern- 
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perature  and  make  seiiovis  inroads upou  the  hcaltli  of  the 
command. 

i<peciid  Articles,  as  hoods,  gloves,  overshoes,  and  over- 
coats of  extra  warmth  are  now  issued  at  very  told  posts 
for  protection  against  the  severe  weather.  This  is  emi- 
nently proper,  inasmuch  as  formerlv  fifteen  jier  cent,  of 
sueh  garrisons  were  off  duty  from  frost-bite  for  several 
weeks  every  winter,  besides 'the  absolute  inability  of  un- 
protected troops  to  take  tlie  field  under  extreme  cold. 

Wtiol/en  Comforters,  such  as  some  men  will  wear  about 
the  neck  in  cold  weather  if  permitted,  are  usually  harm- 
ful. They  keep  the  throat  bathed  in  perspiration  and 
render  it  unduly  sensitive.  Speaking  generally,  a  sol- 
dier shoidd  not  wear  any  article  of  clothing  not  supplied 
from  the  public  stores. 

Because  a  soldier  is  completely  deprived  of  a  civilian's 
opportunities  for  personal  provision,  it  is  very  necessary 
that  the  clothing  he  is  compelled  to  wear  shoidd  be  per- 
fectly suited  to  his  arduous  work.  War  inevitably  tears 
away  the  non-essentials  of  dress,  but  unfortunately  does 
not  supply  the  deficiencies  it  develops.  Therefore  their 
wants  should  be  carefully  anticipated  and  provided 
for  by  the  officers  who  are  responsible  for  the  comfort 
and  efficiency  of  their  men.  Furthermore,  war  is  apt 
to  be  accompanied"  by  lower  commercial  standards,  and 
deterioration  under  the  pressure  of  great  demands  will 
always  lead  troops  to  suffer  unless  rigorous  inspection 
and  inexorable  rejection  intercept  unsound  and  defective 
supplies. 

Weif/hts  to  be  Curried. — The  soldier  in  the  field  cames 
upon  liis  person  all  that  is  necessarv  for  his  complete  in- 
dependence in  the  presence  of  the  enemy.  Foraierly  his 
extra  clothing  and  small  articles,  and  in  emergencies 
part  of  his  ammunition,  were  canned  in  a  knapsack. 
This  was  slung  between  the  shoulders  supported  by 
straps  that  crossed  the  chest  and  also  jiassed  under  the 
armpits.  The  pressure  over  the  heart  and  lungs  and  the 
constriction  of  the  axillary  vessels  and  nerves  b_y  these 
straps,  with  the  discomfort  from  its  presence  on  the  back 
and  its  great  weight,  always  made  the  knapsack  pecul- 
iarlj-  obnoxious  in  both  our  o\\n  and  foreign  armies. 
It  is  probable  that  no  other  condition  of  the  service  has 
been  responsible  for  such  physical  discomfort  and  for  so 
much  ineffectiveness,  not  to  sa\-  disability:  and  constant 
effort  has  been  made  to  lighten  both  the  amount  and  the 
severity  of  the  soldier's  burden.  In  the  effort  for  relief 
the  blanket  bag  was  substituted  in  1883.  It  is  practically 
a  knapsack,  although  it  leaves  the  chest  freer  (Fig.  3lj39). 
This  also,  which  was  never  satisfactory,  is  now  (1902) 
after  trial  for  twenty  years  to  be  abandoned.  Its  object 
was  to  keep  the  enclosed  blanket  dry  and  clean,  and  to 
cany  a  few  small  necessaries  in  its  pocket,  with  the 
rolled  overcoat  resting  on  the  top.  In  practice  the  spare 
slioes  and  the  other  clothing  were  put  in  the  bag  and  the 
blanket  was  rolled  under  the  overcoat.  It  was  made  of 
<luek  and  had  a  total  capacitj-  of  990  cubic  inches.  Its 
weight  with  the  straps  was  a  little  more  than  two  and  a 
balf  potmds.  The  remainder  of  the  equipment  consists 
of  a  haversack  to  hold  three  days'  rations,  with  three 
small  bags  for  coffee,  sugar,  and  salt,  and  a  canteen  of 
three  pints'  capacity,  with  their  straps;  a  tin  cup.  a 
meat-can  divisible  into  two  independent  dishes,  and  a 
knife,  fork,  and  spoon.  These  weigh  nearly  four  pounds 
six  ounces.  The  accoutrements  are  a  cartridge  belt  and 
plate,  gun-sling,  and  bayonet  scabbard,  which  weigh 
about  two  pounds.  Thusllie  carryiug  apparatus  weighs 
about  six  and  a  half  pounds.  To  this  must  be  added  a 
rifle  and  bayonet  weighing  ten  and  one-quarter  pounds 
and  one  hundred  rounds  of  cartridges  weighing  nearl\-  six 
and  one-third  pounds.  Hence,  without  reckoning  food 
or  clothing,  the  soldier  in  line  of  battle  carries  about  his 
person  twent3'-three  pounds'  weight  of  appliances.  To 
this  must  be  added  three  poimds  of  water  in  his  canteen 
and  five  pounds  of  liread  and  meat,  as  three  days'  rations, 
in  his  haversack.  The  contents  of  the  blanket  bag  were 
ordinarily  one  blanket,  a  towel,  cotub.  brush,  soap,  socks, 
and  overshirt.  an  undershirt,  and  a  pair  of  draw'ers.  the 
■contents  weighing  in  ail  nine  pounds.     The  old-pattern 


overcoat  weighed  six  pounds  ten  ounces;  and  for  the 
shelter  tent  two  pounds  must  be  added.  The  weia-ht  of 
the  new  coat  must  be  approximately  the  same  as  that  of 
the  old.  The  weight  of  the  clothing  and  kindred  ariicles 
besides  what  he  is  wearing,  and  exchisive  of  an  extra  pair 
of  shoes  upon  which  some  authorities  insist,  is  seventeen 
aud  one-half  pounds.  The  ordinary  eloi  hing  actually  on 
the  person  weighs  about  ten  and  one-half  pounds.  Con- 
solidating all  the  burdens,  we  find  thai  the  American 
soldier  in  heavy  marching  order,  and  carrying,  as  the 
regulations  presume,  three  days'  rations,  bears  nearly 
sixty  pounds.  The 
weights  borne  by  the 
British  and  the  Austrian 
soldier  are  also  about 
sixty  pounds,  the  French 
and  the  German  carry 
about  sixty-seven,  and 
the  Russian  and  Italian 
about  seventy-five 
pounds.  These  are  ap- 
proximate figures  which 
vary  according  to  the 
conditions,  and  all  are 
probably  reduced  in  the 
field.  In  fact  the  United 
States  soldier  often 
places  extra  undercloth- 
ing and  a  few  light  arti- 
cles within  the  blanket 
which  he  rolls  into  a 
long  cj'licder  and,  with 
its  ends  tied  together, 
carries  it  en  eehnrjie. 
This  is  popuIarl\'  known 
as  the  blanket  roll,  which 
has  long  received  semi- 
official recognition  and 
now  is  formall_v  recog- 
nized. It  is  safe  to  say 
that  in  the  immediate  presence  of  the  enemy  the  blanket 
bag  has  always  been  replaced  by  the  blanket  roll.  The 
shelter  tent  has  lately  been  equipped  with  straps  expressly 
to  retain  the  blanket  and  contents  in  a  roll,  and  the  same 
order  that  discards  the  blanket  bag  accepts  and  authorizes 
the  blanket  roll  "  until  some  more  satisfactory  method  of 
carrying  the  pack  has  been  devised."  Occasionally  the 
overcoat  and  shelter  tent  half  are  also  rolled  and  carried 
on  the  other  shoulder,  crossing  the  chest  in  the  opposite 
direction.  Although  strong  men  carry  these  rolls  more 
readily  than  they  do  similar  weights  in  the  knapsack  or 
blanket  bag,  andthey  ma\-  also  be  discarded  very  easily  in 
action,  nevertheless  even  this  reduced  pressure  across'the 
chest  is  oppressive  and,  at  least  in  some  cases,  interferes 
with  the  action  of  the  heart.  As  noted  b}'  a  military 
board  in  1889  "  such  use  [during  the  civil  war]  did  not  im- 
ply an  approval  of  the  I'oll,  so  much  as  a  condemnation  of 
the  knapsack  then  provided  for  the  troops."  The  double 
roll  is  more  than  doubl_v  objectionable.  Dr.  \V.  T. 
Parker,  formerly  an  acting  assistant  surgeon,  has  devised 
a  clothing  case  of  light  water-proof  material  so  arranged 
with  interior  pockets  as  to  hold  underclothing  and 
small  articles,  which  are  necessarily  dispersed  when 
the  ordinary  blanket  roll  is  opened.  It  is  intended 
to  be  carried  either  within  the  blanket  roll  or  inde- 
))endently  over  the  shoulder.  For  the  purpose  this  is 
an  adiuirable  contrivance,  altlioug-h  it  has  never  been 
introduced  in  the  army  (Figs.  3340  and  3341).  The 
late  Captain  Dodge  proposed  a  flexible  wooden  strip  or 
yoke  to  which  the  roll  wotdd  be  lashed  which  would 
also  take  up  the  weight  of  the  haver.sack  and  the  can- 
teen. It  passes  over  the  shoulder  and  rests,  as  the  blan- 
ket roll  woidd.  against  the  opposite  side.  "Where  it 
crosses  the  collar  bone  there  is  an  elastic  leather  strap, 
like  a  crutch-head,  to  take  off  the  rigid  bearing.  The 
presumed  advantage  of  this  support  is  to  relieve  by  its 
curve  all  pressure  from  the  chest  and  back.  If  that  can 
be  successful!}'  done  and  the  weight  prove  not  too  great 


FIG.  asao.— Tbe  Blanket  Bag. 
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for  the  narrow  line  of  the  clavicle,  the  relief  from  press- 
ure against  the  chest  should  make  this  a  very  useful  ap- 
pliance. It  has  not,  however,  received  an  extended  prac- 
tical trial.     After  all,  it  is  the  way  in  which  it  is  carried 


Fi«.  :B-1U.— Clotbing  Case,  Open. 
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Fig.  3.341. -ClothiDK  Case,  Packed  and  Folded. 


rather  than  the  actual  weight  of  a  soldier's  necessary 
equipment  that  is  trying  "'the  man.  His  respiration 
should  not  be  impeded,  the  a.xillary  vessels  and  nerves 
should  be  free  from  pressure,  and  the  back  should  be  ex- 
posed to  the  air  as  nuich  as  possible  to  facilitate  evapo- 
ration. The  nearer  the  load  lies  to  the  centre  of  gravity, 
the  more  easily  it  is  managed.  These  various  require- 
ments have  been  most  nearly  attained  by  an  equipment 
devised  some  years  ago  by  Brigadier  General  Merriam, 
which  in  brief  "may  be  described  thus: 

The  pack  consists  of  two  compartments  and  Is  designed 
for  necessary  underclothing,  rations,  and  extra  ammuni- 
tit>n  within,  and  for  a  lilanket,  a  shelter-tent  half,  and,  on 
occasion,  an  overcoat  on  the  outside.  It  is  carried  in  part 
by  straps  passing  over  the  shoulders  and  hooking  into  the 
waist  belt,  but  chiefly  by  two  wooden  supports  that  slip 
into  sockets  on  a  lower  half-belt  and  rest  against  the  hip 
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Fig.  3:J43.— Merriam  Pack,  shi'Wint^  Particulars. 

bones.  The  supports  by  their  inclination  keep  the  bur- 
den away  from  the  back,  so  that  ventilation  is  main- 
tained. To  insure  this  the  contents  of  the  pack  must  be 
arranged  so  as  not  to  bulge  and  press  against  the  body. 


The  waist  belt  does  not  require  to  be  tight,  but,  if  de- 
sired, may  be  left  unbuckled  while  marching.  The 
weight  is  supported  by  the  hips  with  some  assistance 
from  the  collar  bones,  and  there  is  practically  no  press- 
ure u]ion  tlie  back  and 
absoluteh'  none  up(5n 
the  breast.  This  avoids 
all  constriction  of  the 
chest  and  of  the  arm- 
pits, which  is  the  great 
evil  in  the  ordinary 
methods  of  carriage. 
The  supports  are  in- 
t  e  r c  h  a  n  g  e a  b  1  e  and 
when  joiueil  form  a 
shelter-tent  pole.  It  is 
intended  to  carry  a 
shelter-tent  half  and  a 
blanket  rolled  over  the 
top  and  sides  of  the 
pack,  the  undercloth- 
ing, toilet  articles,  and 
extra  cartridges  in  the 
upper  compartment, 
and  the  rations  and 
mess  kit  in  the  lower.  The  canteen  rests  against  the 
lower  back  of  the  pack.  An  overcoat  may  be  carried 
under  the  pack.  It  is,  however,  less  important  to  define 
exactly  what  articles  should  be  carrieil  than  to  deter- 
mine and  compl}-  with  the  principles  by  which  the 
necessary  burden  should  be  borne.  In  this  respect  nu- 
merous actual  trials  in  the  field  have  demonstrated  the 
efficiency  of  this  method, 
and  there  can  be  no  ([ues- 
tion  as  to  the  practical 
value  of  this  device  and 
its  great  superior! tv  over 
the'latelyollicialbiankct 
bag  in  poise  and  freedom 
from  oppression.  If  it 
should  be  desired  to 
carr_y  an  excess  of  ra- 
tions and  ammunition, 
as  in  the  active  opera- 
tions incident  to  battle, 
the  underclothing  and 
similar  articles  may  be 
removed  for  the  time  and 
the  pack  become  in 
effect  merely  a  haversack 
and  an  ammunition 
pouch.  On  the  other 
hand  a  prolonged  expe- 
dition can  be  conducted 
n  heavy  nuuchiug  order 
with  the  minimum  of 
discomfort.  In  the  Cu- 
ban campaign  it  was 
carried  to  the  firing  line, 
and  no  sj'stem  known  to 
the  writer  eqiuils  it  for 
armies  in  the  field.  For 
the  necessities  of  the 
National  Guard,  the 
Merriam  pack,  already  adopted  by  some  States,  is  un- 
surpassed. 

Food  is  necessary  to  replace  waste,  to  produce  energj- 
and  animal  heat,  and  to  supply  additional  tissue  for  those 
who  are  growing.  In  general  terms  nitrogen  and  carljon 
represent  the  materials  needed,  and  man  requires  fifteen 
times  as  nuich  of  the  latter  as  of  the  former.  Eacli  of 
these  must  be  arranged  in  particular  form  in  order  to  be 
digested  and  assimilated,  and  the  problem  of  all  diets  is 
to  secure  such  food  at  a  practicable  cost.  That  is  to  say, 
a  man  must  regulate  the  kinds  of  food  according  to  his 
needs.  Thus,  "if  he  were  confined  to  a  meat  diet  he 
would  have  to  take  up  about  four  times  as  much  niti'o- 
gen  as  is  necessary  in  order  to  obtain  sufficient  carbon ; 


Fig.  3343.- 


-Merriani  Pack,  with 
Blanket. 
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or  a  bread  diet  would  overload  him  with  carbon  before 
he  received  siifflcicQt  nitrogen.  For  while  foods  are 
classed  in  a  general  waj'  as  the  albuminates  or  nitroge- 
nous, and  the  starches  and  sugars  or  carbohydrates,  and 
the  fats,  or  hydrocarbons,  these  merely  indicate  their 
preponderating  chemical  qualities,  and  both  nitrogen 
and  carbon  are  to  be  found  in  almost  every  article  of 
diet.  Nevertheless,  to  live  upon  bread  alone  would  re- 
quire daih'  four  and  one-half  pounds;  upon  flesh  alone, 
si.\  and  one-half  pounds,  or  upon  potatoes  alone,  fifteen 
pounds,  and  only  at  the  risk  of  ultimate  disease  from  the 
excess  of  unnecessary  elements,  even  supposing  the  whole 
to  be  assimilated.  Albumen,  therefore,  m\ist  be  supple- 
mented by  fats,  starches,  sugars,  organic  acids  and  salts, 
and  bread  reqiiires  tlesh,  fats,  etc.  It  is  not  the  quantity 
ingested  but  the  amount  assimilated  that  measures  the 
value  to  the  individual  of  the  food  taken.  And  as  the 
assimilative  powers  of  individuals  vary  as  to  each  other, 
and  among  themselves  upon  occasion,  the  food  for  a 
number  of  men  should  cover  the  average  requirement. 
Neithei',  even  were  it  possible,  shoidd  the  food  be  of 
purely  nutritive  qualities,  for  the  presence  of  a  certain 
amount  of  waste  seems  necessary  for  the  complete  diges- 
tive health  of  man. 

A  ration  is  the  allowance  for  the  svibsistence  of  one 
person  for  one  day,  and  is  not.  as  civilians  occasionally 
supi)0se,  that  for  one  meal.  Besides  meat,  bread,  vege- 
tables, fruit,  coffee,  sugar,  and  seasoning,  it  includes  a 
proportion  of  soap  and  candles.  It  varies  in  its  compo- 
sition with  the  station  of  the  troops  or  the  duty  they  per- 
form, and  is  therefore  known  as  the  garrison,  tlie  field, 
the  travel,  or  the  emergency  ration,  according  to  these 
conditions. 

The  garrison  ration,  issued  to  troops  in  garrison  or  in 
permanent  camps,  is  as  follows: 

Meiit  ComponenU :  Fresh  beef,  20  ounces,  or  fresh  mut- 
ton (at  no  greater  cost)  20  ounces,  or  bacon  12  ounces,  or 
canned  meat  (when  fresh  meat  cannot  be  supjilied)  16 
ounces,  or  dried  fish  14  ounces,  or  pickled  fish  IS  ounces, 
or  canned  fish  16  ounces.  In  Alaska  the  allowance  of 
bacon  is  16  ounces,  or  (when  desired)  salt  pork  16  ounces, 
or  salt  beef  22  ounces  may  be  substituted. 

Bread  Components:  Flour  18  ounces,  or  .soft  bread  18 
ounces,  or  (only  when  flour  or  soft  bread  cannot  be  used) 
hard  bread  16  ovuices,  or  cornmeal  20  ounces. 

Ver/etdlile  Components:  Beans  2|  ounces,  or  peas  2| 
ounces,  or  rice  15  ounces,  or  hominy  1?  ounces,  and  pota- 
toes 16  ounces.  °or  potatoes  12i  ounces  and  onions  3i 
ouuces,  or  potatoes  12i  ounces  and  canned  tomatoes  3J 
ounces,  or  potatoes  Hi  ounces  and  other  fresh  (not 
canned)  vegetables  when  obtained  near  by  or  transported 
in  a  wholesome  condition  from  a  distance,  4J  ounces,  or 
desiccated  vegetables  (when  fresh  vegetables  cannot  be 
furnished)  2|  ounces.  In  other  words,  the  daily  vege- 
table ration  consists  of  a  reasonable  allowance  of  dried 
vegetable  food  and  also  one  pound  of  fresh  vegetables  or 
its  equivalent.  In  Alaska  the  allowance  of  fresh  vege- 
tables is  24  instead  of  16  ounces,  and  that  of  desiccated 
vegetables  is  3|  instead  of  2f  ounces. 

Fniit  Componen  ts :  Dried  or  evaporated  prunes,  apples, 
or  peaches  If  ounces  (when  practicable,  30  per  cent,  of 
the  issue  to  be  prunes). 

Coffee  and  Sugar  ComponenU:  Coffee  (green)  If,  or 
roasted  and  ground  Ivj  ounces,  or  tea  (black  or  green)  /^ 
ounce,  and  sugar  3^  ounces. 

Seasoning  Components:  Vinegar/,  gill,  or  vinegar  ^ 
gill  and  cucumber  pickles  vV  gi'L  anJ  salt  \i  ounce,  and 
pepper  (black)  ^  ounce. 

S:jap  and  Candle  Components:  Soap  if  ounce,  candles 
(when  necessary  for  illumination)  ^  ounce.  In  Alaska 
the  allowance  of  candles  is  ^  ounce. 

The  field  ration,  issued  to  troops  in  the  field  in  active 
campaign,  differs  from  the  garrison  ration  chiefly  in 
being  less  elastic.     It  is  as  follows : 

Meat  Components:  Fresh  beef  or  mutton  (procured  lo- 
cally) 20  ounces,  or  canned  meat  (when  fresh  meat  can- 
not "be  procured  locally)  16  ounces,  or  bacon  12  ounces. 

Bread  Components:  Flour  18  ounces,  or  soft  bread  18 


ounces,  or  hard  bread  16  ounces,  and  baking  powder 
(when  ovens  are  not  available)  I'i  ounce,  or  (when  ovens 
are  available)  hops  Jj  ounce,  or  diied  or  compressed 
yeast  ^W  ounce. 

Vegetable  Components:  Beans  2;  ounces,  or  rice  If 
ounces,  and  potatoes  (procurable  locally)  16  ounces,  or 
(procured  locally)  potatoes  12*  ounces  and  onions  3i 
ounces,  or  desiccated  potatoes  2 f  ounces,  or  desiccated . 
potatoes  l|-i  ounces  and  desiccated  onions  ^  ounce,  or 
desiccated  potatoes  Iff  ounces  and  canned  tomatoes  Z\ 
ounces. 

Fruit  Component :  Jam  (in  cans)  If  ounces. 

Coffee  and  Sugar  Components:  Coffee  (roasted  and 
ground)  lj%  ounces,  or  tea  (black  or  green)  j*-  ounce, 
and  sugar  "3|^  ounces. 

Seasoning  Components:  Vinegar  /^  gill,  or  vinegar  ^\ 
gill  and  cucinuber  pickles  r^\  gill,  and  salt  ||  ounce  and 
pepper  (black)  /^  ounce. 

.  Soap  and  Candle  Compownta :  Soap  i|  ounce,  candles 
^^  ounce. 

These  supplies  are  not  issued  in  the  small  and  frac- 
tional quantities  here  noted,  which  are  set  down  to  show 
the  daily  allowance  assumed  to  be  necessary  to  subsist 
each  man,  but  are  supplied  in  bulk,  generally  in  quanti- 
ties of  one  hundred  rations  or  midtiples  thereof. 

The  travel  ration  is  issued  to  troops  travelling  other- 
wise than  by  marching,  or  when  they  are  separated  for 
short  periods  from  cooking  facilities.  It  consists  per 
hiuidred  rations  of: 

Soft  bread  112+  pounds,  or  hard  bread  100  pounds,  and 
canned  corned  beef  or  corned  beef  hash  T.t  pounds,  and 
baked  beans  25  pounds,  and  canned  tomatoes  50  poimds, 
and  roasted  and  ground  coffee  8  pounds,  and  sugar  15 
pounds,  or,  in  lieu  of  the  coffee  and  sugar  in  kind,  21 
cents  per  day  per  ration  is  allowed  for  the  purchase  of 
liquid  coffee. 

Troops  on  transports  have  their  food  prepared  from  the 
articles  of  the  garrison  ration,  varied  by  the  substitution 
of  articles  of  equal  money  value  from  the  extensive  list 
of  subsistence  stores  other  than  the  ration  kept  for  sale. 
Ordinaril}-,  fresh  meat  is  issued  seven  days  in  ten,  and  salt 
meat  three  days  in  ten,  the  issue  of  fish  being  a  substitute 
for  that  of  salt  meat.  Whenever  the  issue  of  both  the 
fresh  meat  and  the  vegetable  com])onents  is  impracti- 
cable, there  may  be  issued  in  lieu  of  them  canned  fresh- 
beef-and-vegetable  stew,  at  the  rate  of  28+  ounces  to  the 
ration. 

The  emergency  ration,  prepared  under  the  direction  of 
the  War  De'partment,  is  supplied  troojis  in  active  cam- 
paign for  use  only  when  the  regular  ration  cannot  be  ob- 
tained. Each  complete  ration  is  contained  in  a  metallic 
case  which  may  be  opened  only  by  an  officer's  order  or  in 
extremity. 

It  cou.sists  of  a  chocolate  component  and  a  bread  and 
meat  component.  The  first  contains  equal  parts  of  pure 
chocolate  and  pure  sugar  combined,  molded  into  a  cake 
of  one  and  a  third  ounces.  The  second  contains  meat- 
flour  and  parched  ground  wheat.  The  meat-flour  is  pre- 
pared by  grinding  fresh  lean  beef,  free  from  visil)le  fat 
and  sinew,  desiccating  it  by  heat,  without  cooking  it  in 
the  slightest,  until  the  moisture  does  not  exceed  five  per 
cent,  and  reducing  it  to  a  powder  carefully  sifted  through 
a  fine-meshed  sieve.  The  wheat  portion  is  pre|.)ared  by 
parching  cooked  kiln-dried  wheat  with  the  outer  bran 
removed,  and  grinding  it  to  a  coarse  powder.  The  com- 
pound consists  of  16  parts  of  the  meat  flour,  32  parts 
of  the  ground  wheat,  and  1  of  conimon  salt,  each  by 
weight,  thoroughly  mixed  in  sutHciently  small  (luautities 
to  be  homogeneous.  These  are  comi^rcssed  into  a  cake 
weighing  four  ounces.  Three  Cidies  of  the  chocolate  and 
three  of  "the  bread  and  meat  component  are  put  uji  in  a 
can  with  three-fourths  of  an  ounce  of  fine  salt  and  one 
gram  of  black  pepper,  and  are  designed  to  subsist  a 
man  for  one  day.  The  meat  and  bread  component  may 
be  eaten  dry :  or  be  stirred  into  cold  water  and  eaten :  or 
one  cake  may  be  dissolved  in  three  pints  of  water,  boiled 
five  minutes'or  longer,  and  seasoned  to  taste;  or  one  cake 
may  be  boiled  in  one  pint  of  water  five  minutes  to  make 
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thick  porridge,  to  be  eaten  hot  or  cold.     "Wlien  cold  this 
may  be  sliced  and  fried  with  any  available  fat. 

The  Subsistence  Department"  issues  to  the  soldier,  en- 
tirely at  the  public  e.vpense,  all  the  parts  of  the  particu- 
lar ration  required  for  him,  whether  in  garrison  or  in  the 
iield.  In  most  foreign  services  the  enlisted  man  when 
noL  actnallv  campaigning  must  buy  a  large  part  of  his 
food,  and  li'is  pay  is  arranged  with  a  system  of  stoppages 
for  that  purpose.  But  in  the  United  States  army  this  is 
not  required,  nor  would  it  be  practicable  for  individual 
men  or  company  organizations  to  make  such  purchases  in 
a.  great  part  of  "the  garrisoned  or  marched-ovor  regions  at 
liome  or  abroad.  The  formal  constitution  of  the  ration, 
except  as  expressly  noted,  is  uniform  for  the  service  re- 
quired regardless  of  locality  or  climate.  Manifestly  it  is 
exactly  suitable  only  within  very  narrow  conditions,  if 
indeed"  to  any.  But' the  alteniativeand  substitutive  por- 
tions give  it  wide  range,  which  is  further  increased  by  the 
exchange  or  sale  of  surplus  jiarts  and  the  piirchase  of' 
other  food  with  the  accruing  fiuid.  Besides  the  money 
value  of  the  unconsumed  rations,  the  savings  of  the  post 
■bakery,  as  explained  later,  and  a  share  of  the  profits  of 
the  p"ost  exchange  go  into  the  hands  of  the  company 
•commanders  as  a  com|iany  fund.  By  the  administration 
of  the  riition,  and  of  tliis  fund  which  in  part  represents 
it,  the  captain  demonstrates  much  of  his  ability  to  take 
care  of  his  men.  The  hospital  fund,  for  the  purchase  of 
extra  diet  for  the  sick,  is  created  in  the  same  way.  An 
alternative  provision  for  the  subsistence  of  the  sick  oc- 
curs through  an  allowance  of  forty  cents  per  man  per 
daj'.  When  circmnstances  permit,  vegetable  gardens 
are  cultivated  by  their  own  labor  for  the  benefit  of  tlie 
troops.  Besides  adding  to  the  table,  the  profits  of  any 
sale  or  exchange  of  vegetables  accrue  to  the  company 
fund. 

Speaking  generally,  the  bread  and  meat  components 
are  the  vital  parts  of  the  ration  and  those  most  likely  to 
be  issued  even  muler  adverse  conditions.  Bread  is  not  a 
complete  diet,  in  that  it  is  deficient  in  fat  and  moderately 
in  nitrogen,  on  which  account  some  form  of  oily  food  is 
instinctively  eaten  with  it.  But  it  is  the  only  part  of  tiie 
ration  in  which  there  is  no  necessary  waste,  and  it  is  one 
of  the  very  few  foods  that  never  pall  upon  the  appetite. 
Bread  is  d'ough  distended  through  its  particles  with  car- 
bon dioxide  and  cooked,  and  dough  is  Hour  mixed  with 
salt  and  water.  Flour  is  the  crushed  wheat  kernel  with 
the  two  outer  husks  or  bran  removed,  and  it  contains 
from  nine  to  fourteen  parts  of  nitrogen  and  between 
sixty  and  seventy  parts  of  carbonaceous  matter  in  the 
hundred.  The  bran  contains  about  fifteen  per  cent,  of 
nitrogen,  three  and  a  half  of  fat,  and  five  and  seven-tentlis 
of  salts,  but  although  theoretically  nutritious  is  too  irri- 
tating, and  therefore  indigestible,  to  be  assimilated.  On 
this  account  the  use  of  whole  flour  is  of  doubtful  wis- 
dom. In  tue  market  "high  patent  "flour  is  graded  the 
highest,  but  moderately  dressed  or  "straight"  flour, 
which  is  the  wliole  product  of  the  wheat  except  the  ref- 
use, with  a  small  propcirtion  of  low  grades,  is  the  best 
for  issue.  Whatever  the  standard  the  flour  should  be 
uniform  in  color,  for  sjieeks  show  imjjerfect  milling  or  a 
very  low  grade;  but  tile  best  Hour  is  no  longer,  as  for- 
merly, necessarily  an  absolutely  impalpable  and  white 
powder.  The  roller  ju-oeess  yields  a  slightl_y  rough  flour, 
and  the  hard  winter  wheat  ma_ygive  it  a  yellowish  tinge. 
Good  flour  is  slightly  acid  to  test  paper  but  not  to  the 
taste,  and  an  acidity  that  may  be  recognized  by  the 
senses  means  a  change.  Acid  Hour  makes  sour  bread, 
and  any  disagreeable  taste  or  odor  indicates  tiad  flour. 
Wlien  boiling  water  is  ]wured  on  a  little  flour,  there 
sliould  arise  no  odor  but  that  of  freshly  ground  wheat. 
The  relative  strength  and  elasticity  of  the  gluten,  which 
are  determined  comparatively  by  manipulating  a  small 
quantity  of  flour  intimately  mixed  with  half  its  weight 
of  water,  make  a  standard  for  comparison.  This  is 
known  as  the  dough  test,  and  its  failure  shows  weak 
flour,  from  poor  wheat  or  imperfect  milling  and  defec- 
tive gluten. 

The  carbon  dioxide  is  introduced  within  the  dough,  (1) 


by  yeast  or  other  ferment,  (2)  by  a  baking  powder,  or  (3) 
by  forcing  the  gas  into  the  mass  (aeration).  The  usual 
garrison  method  is  to  add  eight  to  twelve  (lints  of  tepid 
water,  four  ounces  of  yeast,  a  little  potato,  and  one  or 
two  ounces  of  salt  to  twenty  pounds  of  flour,  checking 
the  fermentation  at  the  proper  point.  When  the  dough 
is  heated  the  albumen  in  the  flour  is  coagulated,  a  jiart 
of  the  starch  is  transferred  into  dextrin  and  some  sugar, 
and  some  additional  carbon  dioxide  is  formed.  Yeast  is 
the  ordinary  ferment,  but  a  lump  of  leaven,  which  is 
common  dough  kept  moderately  warm  for  some  time, 
may  be  thoroughly  kneaded,  wliile  undergoing  fermen- 
tation, into  fresh  tiour  and  water.  A  good  baking  pow- 
der would  be  two  ounces  of  tartaric  acid  and  three  ounces 
each  of  bicarbonate  of  soda  and  arrowroot — thoroughly 
mixed  and  kept  perfectly  dry  (Veo).  Bread  may  be 
heavy  wlien  the  yeast  has  fennented  too  rapidly  or  in- 
sufficiently, or  when  the  heat  has  been  too  great  or  too 
little.  Bitter  yeast  will  make  the  bread  bitter  and  excess 
of  water  may  make  it  mouldy.  If  acid  flour  must  be 
used,  or  if  the  Hour  has  been  grown  on  sandy  soil  where 
lime  is  deficient,  it  may  rise  well  enough,  but  becomes 
lieavy  and  sour  upon  cooling.  In  such  a  case  mixing  tlie 
flour  with  lime  water  made  from  quicklime  will  yield 
good  liread.  There  are  some  soils  the  flour  from  which 
alwa\'S  reipiires  strong  lime-water.  When  the  yeast  is 
from" stock  that  is  too  old,  lime-water  will  sometimes  act 
as  a  corrective.  When  bread  is  sour  from  an  excess  of 
acid  it  may  be  made  edible  by  toasting  it  in  thin  slices, 
which  volatilizes  the  acid.  Stale  loaves  heated  in  an 
oven  to  SSO'-SOO"  F.  after  having  been  soaked  in  water 
are  thus  freshened ;  but  they  must  be  eaten  within 
t\veut}'-four  hours.  Thick  slices  of  stale  bread  may  be 
freshened  by  toasting. 

At  a  permanent  ]iost  the  Subsistence  Department  es- 
tablishes a  bakeiy,  and  in  that  case  it  issues  the  Hour  in 
the  form  of  soft  bread  only.  As  the  gain  in  baking  is 
about  one-third,  weight  for  weight,  the  bakery  expenses 
are  thus  reimbursed;  and  should  circumstiinces  make  it 
desirable  the  ration  of  bread,  not  of  flour,  may  on  ac- 
count of  such  gain  be  increased  up  to  twenty-two 
ounces,  when  ordered  by  the  post  commander  on  the  rec- 
oinniendali(ju  of  the  council  of  administration.  Bread 
loses  weight  after  baking,  and  the  weight  of  the  bread 
ration  is  always  taken  cold.  For  large  camps  it  is  often 
practicable  to  establish  great  temporary  bakeries,  as  was 
done  successfully  at  Cliickamauga.  and  perhaps  else- 
where, in  1898.  For  marching  columns  bakciy  wagons 
and  travelling  ovens,  such  as  were  used  with  the  Army 
of  the  Potomac,  can  accompany  the  troops  wherever 
guns  can  pass.  But  in  the  field,  wliere  hard  bread  is  not 
tiepended  upon,  baking  for  brigades  or  smaller  commands 
will  generally  be  done  by  the  company  cooks.  Of  the 
various  methods  of  baking  in  the  field,  the  simplest  is  to 
fill  a  small  hole  in  the  ground  with  a  wood  fire,  and  when 
this  has  thoroughly  burned  out  to  place  in  it  on  a  stone 
a  mixture  of  tloui-,  salt,  and  water,  covered  with  a  tin 
plate  and  surrounded  by  hot  ashes.  The  heat  should  be 
kept  below  312°  F.,  or  the  bread  will  be  tough.  Or  two 
mess-pans  may  be  taken  and  the  rim  of  one  be  cut  down 
an  inch  and  a'lialf  leaving  a  rough  border.  Fill  this  pan 
two-thirds  witli  dough  and  invert  over  it  the  perfect  pan. 
Place  both  in  a  hole  eighteen  inches  deep  where  a  wood 
fire  has  burned  several  hours,  and  from  which  all  tlie  em- 
bers, except  for  two  or  three  inches,  have  been  removed. 
Cover  the  pans  with  hot  ashes  and  earth  and  the  bread 
will  bake  in  five  or  six  hours.  The  gases  escape  through 
the  cut  edges.  A  barrel  oven  is  made  by  laying  in  a  hol- 
low a  barrel  witli  its  liead  out,  and  covered  throughout 
for  six  or  eight  inches  with  wet  clay,  and  this  for  six 
inches  with  dn-  earth.  At  the  top  of"  the  further  end  a 
three-inch  opening  is  left  for  a  flue.  The  staves  are 
burned  out,  and  after  it  has  been  heated  for  use  the  front 
and  the  flue  are  closed.  The  common  Dutch  oven  is  well 
adapted  f(n'  baking  for  small  messes  in  the  field  when  fuel 
and  transportation  are  abundant,  and  is  a  desirable  jiart  of 
company  property.  It  is  a  heavy  flat  iron  pot  with  short 
legs  and  a  top  wliich  fits  with  a"flange.     It  is  heated  by 
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coals  placed  upon  as  well  as  beneath  it,  and  several  may 
be  useil  together  iu  a  trench  with  economy.  The  Buz- 
zacott  field  oven,  now  supplied  by  the  Govei'nmcnt.  is 
well  adapted  for  baking  and  general  cooking.  It  has 
greater  range  and  less  weiglit  and  cost  tlian  the  same  ca- 
pacity of  Dutch  ovens,  and  niaj-  he  carried  w  licrever 
Ihei'e  is  moderate  transportation. "  It  recpiires  more  care 
to  protect  from  injury  than  the  heavy  Dutch  oven. 
Loaves  of  bread  for  transportation  shoukl"  be  laid  on  their 
sides  or  ends,  not  on  their  bottoms.  Au  army  -wagon 
with  side-boards  -will  carry  1,800,  and  without  stde- 
boards  1.400,  18-ounce  loaves  of  bread. 

Hard  bread  (military  biscuit)  is  unfermented  dough 
thoroughly  baked.  Bulk  for  bulk  it  is  more  nutritious 
than  soft  bread,  on  accoimt  of  the  water  having  been 
driven  off;  but  men  do  not  thrive  on  it  as  a  constant 
diet.  When  issued  in  very  small  rectangular  crackers 
put  up  in  one-pound  stifT  cartons  very  littFe  is  wasted,  as 
occurs  by  crumbling  when  large  squares  are  served  from 
the  original  packing-boxes. 

Cornnical  may  be  substituted  for  flour  at  the  rate  of 
twenty  ounces  per  ration.  It  contains  quite  as  much 
nitrogen  and  four  times  as  much  fat  and  is  highly  nutri- 
tious. It  does  not  keep  well  and  cannot  be  abruptly 
substituted  for  flour  with  persons  unaccustomed  to  it. 
Neither  does  fine  wheat  flour  agree  at  first  with  those 
accustomed  to  meal.  Both  these  rtiles  were  illustrated 
by  militarj^  prisoners  during  the  civil  war;  the  Southern 
sickened  on  a  wheat  diet,  as  did  the  Northern  men  when 
fed  on  cornmeal.  Oatmeal  develojis  ounce  for  ounce 
130  foot-tons  of  potential  energy  against  87.5  for  bread; 
it  keeps  fairly  well,  it  is  easily  cooked  and,  although  from 
Its  lack  of  adhesiveness  large  loaves  cannot  be  made,  it 
may  be  used  in  small  flat  cakes.  It  is  a  good  military 
food  and  as  a  hot  or  cold  gruel  is  extensively  and  profit- 
abh-  used  bj'  hard-working  laborers.  This  would  be  an 
admirable  issue  for  men  on  guard  at  night  or  on  heavy 
fatigue. 

The  bread  is  probably  the  most  important  pint  of  the 
ration  to  the  new  soldier.  Men  recruited  in  (leace  have 
frequcntl}'  been  underfed  before  enlistment;  while  those 
of  a  higher  social  class  who  become  soldiers  under  the 
stimulus  of  war  often  require  an  excess  of  bread  to  com- 
pensate for  their  non-as.similation  in  the  beginning  of 
their  career  of  the  coarser  parts  of  the  ration.  In  both 
cases  bread  is  so  acceptable  a  food  that  it  is  always  eaten 
in  excess.  All  the  care  that  may  be  spent  on  its  prepara- 
tion is  well  bestowed. 

Besides  restoring  waste  and  adding  tissue  to  the  imma- 
ture, the  province  of  food  is  to  supplj'  energy  and  ani- 
mal heat.  These  are  yielded  by  the  contained  nitrogen 
imd  carbon  respectively.  Almost  any  form  of  food  con- 
tains both  these  elements,  but  speaking  genei'allj'  the 
energy-giving  part  of  the  ration  is  the  flesh,  who.se  most 
.acceptable  form  is  fresh  beef  or  bacon.  The  ration  of 
fresh  beef  is  estimated  on  the  basis  of  the  raw  issue. 
The  carcass  wastes  five  per  cent,  in  cutting  up;  a  fair 
proportion  of  bone  is  twenty  per  cent. ;  and  in  cooking 
meat  shrinks  twenty -five  per  cent,  in  w-eight.  The  issue 
is  sufficient  when  the  ciuality  of  the  beef  is  good,  but  it 
is  insufficient  when  taken  from  range  cattle,  or  from  car- 
casses kept  long  in  cold  storage.  The  loss  in  cooking 
frozen  meat  is  believed  to  be  ten  per  cent,  more  than  with 
fresh  meat,  and  there  is  further  believed  to  be  a  deteiio- 
ration  in  the  nutritive  value  of  refrigerated  beef.  This 
latter  point  has  not  yet  been  scientifically  demonstrated, 
but  it  is  probablj'  the  case.  Salted  meats  lose  some  of 
their  valuable  constituents  by  osmosis  into  the  brine,  and 
tiieir  texture  becomes  hardened.  In  general  terms,  salt 
beef  has  two-thirds  the  food  value  of  fresh  beef.  Issue 
steei-s  should  weigh  about  one  tiiovisand  pounds  and  be 
about  four  years  old  and  be  well  nourished.  The  aver- 
age net  weight  is  about  sixty  per  cent,  of  the  live  weight, 
and  when  the  use  of  scales  is  impracticable  this  maj'  be 
determined  bv  one  or  the  other  of  these  formulas: 

(C  '  X  .08)  X  L  X  42  =  W  (net),  where  C  is  the  girth 
beliind  the  shoulder  blades,  L  the  length  from  the  front 
•of  the  shoulder  blades  to  the  tail,  43  pounds  represent 
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the  weight  of  a  cubic  foot  of  flesh,  and  W  is  the  net 
weight.  In  this  case  .08  is  the  equivalent  of  0.7958.  and 
the  square  of  the  circumference  multiplied  therebv  yields 
the  contents.  Or  C- X  5  L -=- 1.5  =  W.  Divide  bv  1.425 
if  fat,  or  by  1.575  if  lean. 

Beef  should  be  killed  twenty-four  or  thirty-six  hours 
before  issue  in  temperate  and  eight  or  ten  hours  in  hot 
climates.  The  fat  of  good  beef  should  be  firm  and  suf- 
ficient and  the  flesh  bi^  linn  and  elastic,  marbled  from 
little  veins  running  through  if,  and  a  little  reddish  fluid 
should  exude.  If  the  flesh  is  pale  and  moist  it  indicates 
that  the  animal  was  young,  if  dark  that  it  was  old. 
When  the  animal  has  not  been  properly  bled  the  flesh  is 
a  deep  purple  in  color.  Blood  should  not  be  retained  in 
the  flesh,  not  because  it  is  unwholesome  but  because  it 
decomposes  very  rapidly.  The  interior  should  be  no 
darker  than  the  surface  and  there  should  be  no  softening 
of  the  tissues  nor  fluid  within  them.  Commencing 
change  is  denoted  by  a  disagreeable  odor  and  by  the 
color  being  paler  at  first  and  greenish  later.  Di-coin|.ios- 
ing  meat  should  not  be  eaten,  although  it  may  be  toler- 
ated by  some  digestive  organs  and  be  esteenied'a  ilelicacy 
by  abnormal  palates.  Diseased  animals  ordinarily  slioulil 
be  condemned  as  food,  although  such  emergency  issue 
may  be  made  in  the  prolonged  absence  of  other  meat.  It 
has  repeatedly  happened  that  cattle  dead  of  the  rinder- 
pest and  horses  dead  of  glanders  have  been  eaten  with 
impunity.  But  it  is  essential  that  such  meat  be  thor- 
oughly cooked,  and  it  is  muth  safer  that  all  the  blood  be 
drained  away.  Tuberculous  meat  and  milk  may  affect 
the  consumer ;  but  it  is  probable  that  actinomycosis,  a 
less  communicable  disease,  is  often  mistaken  for  the  for- 
mer. Beef  and  pork  infected  by  the  measle  (eysticer- 
cus)  may  commimicate  tapeworm,  and  trichinoiis  pork 
trichina  spiralis  to  man.  The  measle  is  observable  by 
the  eye  as  a  small,  rounded  body;  but  it  is  incorrect  to 
designate  pork  that  is  simply  old  and  rusty  as  "measly," 
as  is  sometimes  done.  Very  thorough  cooking,  so  as  to 
kill  all  the  contained  parasites,  is  necessarj-  atid  the  inte- 
rior of  boiled  or  roasted  meat  should  show  that  this  has 
been  done.  Notwithstanding  that  all  diseased  animals 
are  not  necessarily  to  be  condenmed  for  food  luider  the 
stress  of  military  emergency,  it  must  be  remembered  that 
the  stronger  medicines  used  in  their  treatment  have  been 
known  to  poison  persons  eating  such  flesh.  Animals 
with  malignant  pustule  are  always  dangerous  and  their 
carcasses  should  not  be  buried,  but  bunied.  Sausages 
and  meat  pies  sometimes  become  toxic  by  the  develop- 
ment of  a  substance  not  yet  isolated;  and  bash  prepared 
over  night  in  warm  weather  and  stale  mixed  dishes  are 
liable  to  induce  intestinal  disorders  with  marked  choleraic 
symptoms.  Fresh  meat  may  be  preserved  for  some  time 
by  heating  the  outside  very  strongly,  thus  coagulating 
the  outer  albumen  and  sealing  the  contained  juices 
against  infection  from  without.  The  external  aii|p]ira- 
tion  of  charcoal,  sugar,  or  gunpowder  well  rubbed  into 
the  surface  is  also  preservative.  Partly'  prepared  ficsh 
meat  may  be  preserved  on  a  large  scale  by  carming.  !uit 
the  use  of  antiseptic  chemicals  is  apt  to  be  hurtfid. 
Corned  beef,  cooked  and  canned,  has  double  the  nutritive 
value  of  the  same  quantitj-  of  uncooked  beef,  and  is  a 
valuable  substitutive  part  of  the  ration,  at  the  rate  of 
twelve  ounces,  where  fresh  beef,  cannot  be  issued.  It 
contains  sixty  per  cent,  solids,  of  which  forty  are  albu- 
minoids, fifteen  fat.  and  five  salts.  Corned  beef  con- 
tains six  per  cent,  nitrogen.  Bacon  is  the  excejnion  to 
the  rule  that  cured  meats  are  less  digestible  than  wlien 
fresh.  Its  fat  is  more  acceptable  than  that  of  pork,  and 
it  is  a  form  of  food  that  is  easily  transported  and  is  well 
suited  to  the  demands  of  severe  exercise.  i^Yom  its  na- 
ture it  wastes  much  umler  heat.  It  is  distasteful  to  tho.se 
not  in  rude  physical  \igor  and  to  most  in  hot  climates. 
There  are  several  alimentary  substances  not  ordinarily 
used  that  necessity  may  lead  troops  to  eat.  Of  these 
horseflesh,  which  contains  more  nitrogen  and  less  carbon 
and  hydrogen  than  beef,  is  the  most  commonly  available. 
To  an  army  in  the  field  horses  are  more  useful  as  auxil- 
iaries than  as  food;  but  in  a  siege,  or  when  not  required 
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for  I  heir  ordinary  purposes,  tliey  afEord  a  wliolesome  and 
efficient  diet.  A  field  hospital  after  an  engagement,  if  at 
all  short  of  meat,  should  ceitainl}'  utilize  horses  killed  in 
action. 

To  Cook  Meat. — For  boiling,  the  piece  should  be  as 
large  as  possible  and  be  plunged  in  boiling  water  to  re- 
main five  or  ten  minutes.  This  coagulates  the  albumen 
in  the  outer  layers  and  retains  the  juices.  The  temper- 
ature of  the  water  should  then  be  reduced  to  IGO  F.,  as 
at  170'  and  above  the  meat  would  become  hard  and  indi- 
gestible. The  meat  should  remain  in  the  water  fifteen 
minutes  for  every  pound  of  its  own  weight.  Baking, 
whicli  is  not  roasting,  although  ordinarily  so  called,  is 
treating  meat  exactly  similarly  to  roasting  and  lor  the 
same  reasons,  except  that  a  dr_v  heat  is  used.  To  roast 
properly  the  meat  should  be  cut  into  pieces  one  or  two 
inches  square  and  be  held  for  a  few  minutes  before  a  hot 
fire,  as  in  the  field.  Frying  as  ordinarily  attempted  evolves 
fatty  acids,  generally  injurious,  whicli  penetrate  the  par- 
ticles of  food  and  envelop  them  in  grease  which  the  gas- 
tric juices  do  not  dissolve  and  which  irritates  the  stomach. 
Food  cooked  in  fat  should  be  drained  in  a  sieve  for  a  few 
minutes.  Stewing  when  propei'ly  conducted  is  admir- 
able. Small  pieces  of  meat  should  be  kept  for  about  two 
hours  in  a  little  water  at  not  far  from  \V,i  F.  This 
partly  extracts  the  juices,  keeps  the  allmmcn  semi-fluid 
and  enriches  the  accompanying  liquid,  which  must  be 
served  with  the  meat.  Stewing  is  the  exact  opposite  of 
boiling,  in  both  theory  and  practice.  Soup  is  made  by 
putting  uncooked  meat  into  cold  water,  one  pound  to  a 
quart,  and  heating  gradually.  Rapid  boiling  volatilizes 
the  aroma  and  probably  jiart  of  the  nutritious  matter; 
cracked  bones  increase  the  strength  <if  the  soup,  and 
cooked  meat  may  be  added  three-quarters  of  an  hour 
after  putting  on  tlie  tire:  i)otatoes  thirty  minutes  before 
it  is  done;  other  vegetables  an  hour  and"  a  half.  The  es- 
sentials are  scrupulously-  clean  pot,  slow  cooking,  and 
constant  skimming.  Stock  for  soup  is  made  by  putting 
lean  meat  into  cold  water,  three  pounds  to  a  gallon,  and 
cooking  slowly  for  several  hours.  The  fat  is  skimmed 
off  and  a  jelly  remains  after  cooking.  AVhen  re-dissolved 
liy  heat  and  relioiled,  with  water  and  seasoning  added, 
soup  is  quickly  made.  Such  stock  can  easily  be  made  in 
camp  and  carried  on  the  march. 

One  marked  element  in  the  greater  efficiency  of  the 
regular  over  the  volunteer  soldier  is  his  ability  to  pre- 
pare his  food  and  to  assimilate  it,  to  avoid  waste  without 
and  within  the  body.  The  civilian  who  has  dejiended 
upon  trained  cooks  and  domestic  conveniences,  in  the 
field  wastes  the  raw  material  in  trying  to  dress  it  and 
cannot  digest  and  appropriate  much  of  what  he  eats. 
"An  army  moves  upon  its  bell}',"  and  to  teach  each  re- 
cruit and  militiaman  the  practical  use  of  the  armj'  lation 
would  render  him  more  valuable  as  a  fighting  man  than 
would  any  amount  of  rhj-thmical  movement  in  a  manual 
that  is  never  executed  under  tire,  or  perfection  in  estab- 
lishing an  alignment  that  can  never  be  preserved  in  liat- 
tle.  Hence  at  the  militia  camps  of  instruction  caterers 
should  not  be  permitted,  and  the  men  should  be  taught 
and  exercised  in  the  principles  and  practice  of  the  sim- 
pler cooking.  In  permanent  garrisons  of  organized  troops 
messes  of  more  than  one  company  should  be  forbidden,  as 
having  a  direct  tendency  to  render  men  helpless  in  emer- 
gency. The  garrison  mess  is  au  agency  that  lessens  the 
responsibility  of  the  company  ofticei'S,  diminishes  the  in- 
terest of  the  men  in  a  most  important  part  of  their  com- 
pany organization,  and  fosters  ignorance  of  the  very 
features  bj' which  their  success  in  the  field  in  maintained. 
It  would  be  an  econoni}'  of  energy  and  of  material  for 
each  militia  company  to  employ  a  good  cook  as  instruc- 
tor in  the  vise  of  the  army  ration  during  the  summer  en- 
campments; but  details  of  men  should  be  retiuired  to  do 
the  work  and  they  should  be  made  to  understand  that 
duly  in  the  cook-house,  however  distasteful,  is  quite  as 
lionorable  and  is  of  more  value  than  some  of  the  showj' 
exercises  that  wotild  otherwise  occupy  their  time. 
When  its  importance  is  explained,  the  public  spirit  that 
inspires  the  better  militia  regiments,  a  patriotic  senti- 


ment which  cannot  be  too  highly  commended  and  which 
is  the  essence  of  their  usefulness  as  public  bodies,  would 
soon  enable  the  citizen  soldiers  to  bear  this  burden  in 
common  with  other  tiials  that  are  necessary  to  make 
them  efficient  in  the  field.  Then  they  may  in  campaign 
justify  the  sacrifices  already  made,  and  not  fall  ignomin- 
iously  into  the  ranks  of  the  non-effectives  becituse  they 
have  neglected  this  incemspicnous  but  essential  prelimi- 
nary. 

Newly  organized  regiments  re(iuire  careful  oversight 
and  instruction  in  the  care  and  preparation  of  their  food 
from  the  very  first.  A  recruit  has  enough  jihysical  ills 
to  contend  against  to  make  it  of  the  first  importance  that 
his  boilily  strength  should  not  be  impaired  by  an  inqjer- 
fect  or  hurtful  diet.  The  law  requires  that  "the  line 
officers  of  the  army  shall  superintend  the  cooking  done 
for  the  enlisted  men  "  (Rev.  Stat.,  1234).  and  "  tlje  otlicers 
of  the  medical  department  of  the  armj-  shall  unite  with 
the  officers  of  the  line  in  superintending  the  cooking 
done  bj'  the  enlisted  men"  (Rev.  Stat..  1174).  It  is  not 
expected  nor  is  it  practicable  that  these  officers  shall 
minutely  instruct  in  cookery,  but  they  should  ha\e  a 
knowledge  of  the  general  principles  of  tliat  art  and,  es- 
pecially with  new  troops,  .should  promptly  interpose 
when  there  is  a  suspicion  of  deficient  quantity  or  dete- 
riorated quality.  A  sudden  increase  of  the  sick  report  in 
the  direction  of  gastric  and  intestinal  complaints,  espe- 
cially if  limited  to  distinct  subdivisions  of  the  command, 
requires  the  medical  officer  carefully  to  examine  the 
kitchen  and  the  table.  Beans  imperfectly  cooked,  pota- 
toes not  thoroughly  "done."  a  cheap  grade  of  molasses 
bought  through  mistaken  economy  outside  of  tlie  Sub.sist- 
ence  Department,  are  among  the  common  causes  of  such 
trouble.  Any  food  undergoing  fermentative  change  is 
likely  to  do  harm.  All  these  conditions  are  directly 
within  the  domain  of  preventive  medicine,  that  is,  of 
hygiene. 

Besides  the  bread  and  meat  alreadv  discussed,  which 
are  the  essentials  of  ever_v  ration,  vegetables  are  lilierally 
supplied  to  United  States  troops.  Beans  when  properly 
cooked  are  admirable  food ;  when  improperly  cooked 
they  are  said  to  be  more  disabling  than  the  enemy's  fii-e. 
They  contain  more  than  twice  as  much  nitrogen  as  liread 
and  supplement  it  admirably.  But  they  ret|uire  to  lie 
soaked  at  least  twelve  hours  and  to  be  boiled  slowly 
until  tender,  which  requires  two  or  three  hours  more. 
The}'  should  not  be  boiled  in  hard  water,  for  the  lime 
salts  render  the  legumin  insoluble.  No  amount  of  boil- 
ing will  soften  old  beans.  The_y  should  lie  soaked 
twenty-four  hours  and  then  be  crushed  ami  stewed. 
But  if  lime  water  must  be  used  for  cooking  beans,  a  cer- 
tain amount  of  the  lime  may  be  precipitated  li\'  iirelimi- 
nary  boiling,  after  which  the  supernatant  water  carefully 
poured  off  may  be  used.  The  difficulty  in  cooking  beans 
increases  directly  with  the  altitude  of  the  place. 

Fresh  vegetables,  now  a  liberal  part  of  the  ration,  are 
always  desirable  as  food,  to  stimulate  the  appetite,  and 
probably  to  assist  the  digestion  and  assimilation  of  other 
food.  They  are  especially  valuable  as  antiscorbutics,  but 
parth-  on  account  of  their  perishable  nature  and  partly 
from  their  bulk  they  are  difficult  to  issue  in  campaign  or 
under  adver.se  conditions;  that  is,  just  when  most  needed 
there  is  the  greatest  risk  of  failure  of  supply.  Potatoes 
on  account  of  their  starch  are  an  excellent  addition  to 
bread  and,  properly  cooked,  are  always  apprecial  ed.  The 
tomato,  on  account  of  its  malic  acid  (0.3  per  cent,  free  and 
as  much  combined  with  bases),  is  a  better  anti.scorlnuic 
than  the  pritato.  No  savings  from  fresh  vegetables  are 
purchased  by  the  Subsistence  Department.  The  shrink- 
age in  cooking  vegetables  is  about  ten  percent.,  exclu- 
sive of  waste.  Desiccated  vegetables  do  not  apjiear  to 
have  the  practical  value  that  theory  would  indicate,  but 
they  are  not  to  be  rejected  when  the  fresh  are  unattain- 
able. To  secure  tomatoes  canned  without  tlie  ju'esent 
excess  of  water  would  be  most  acceptable,  and  is  an  aim 
worthy  of  the  \itmost  effort.  In  receiving  canned  toma- 
toes it  should  be  remembered  that  the  two-  and  three- 
pound   cans  of   commerce  fall   short   of   their   nominal 
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weight,  so  that  the  aggregate  deficit  where  large  quanti- 
ties are  involved  is  considerable. 

C/<eese. — Cheese  is  no  longer  a  part  of  the  ration,  but  it 
is  well  adapted  to  the  mess-table  as  an  occasional  pur- 
chase, "^'hen  well  masticated  it  is  not  indigestible,  as 
popularly  supposed,  and  it  is  a  nutritious  aiid  concen- 
trated food  of  which  a  half-pound  contains  as  much  ni- 
trogen as  a  pound  of  meat,  and  a  third  of  a  pound  con- 
tains as  much  fat.  But  cheese  decomposes  readily  so 
that  it  is  not  easily  kept,  especially  in  hot  climates :"and 
an  obscure  fermenlative  change  sometimes  develojts  an 
active  gastro-iutestinal  poison  (tyrotoxicon)  in  cheese 
which  appears  sound.  This  yields  no  peculiarity  of  ap- 
pearance, odor,  or  taste:  but  it  ma}-  be  detected  b}'  a 
strip  of  blue  litmus  paper  pressed  against  it  suddenly 
turning  red.  The  poison  is  volatile  iu  boiling  water; 
therefore  poisonous  cheese  may  be  safely  eaten  "after  be- 
ing cooked. 

Canned  Foods. — These  sometimes  ferment,  and  thej* 
should  be  rejected  when  bulging  of  the  end  of  the  can 
shows  the  ])ressure  of  gas.  The  inspection  of  large  con- 
tracts should  be  very  rigid,  because  the  temptation  to 
supi)ly  inferior  goods  is  very  great.  The  cans  should  be 
resistant,  and  should  have  both  the  name  of  the  factory 
and  of  the  ilealer  on  the  label.  A  lictitious  factory  name 
or  no  dealer's  name  is  a  sign  of  doubtf\d  goods.  A  rosin 
flu.x  to  seal  the  cans  is  better  than  one  of  zinc  chloride, 
which  now  is  more  common.  When  carelessly  used  the 
ro.sin  may  harmlessly  affect  the  taste;  but  the  zinc  labors 
under  the  charge,  not  yet  proven,  of  injuring  the  health. 
It  is  possible  that  hermetically  sealed  food,  when  kept 
for  a  long  time,  especially  under  eitlier  extreme  of  tem- 
perature, may  deteriorate.  The  actual  weight  and  the 
nominal  weight  of  cans  as  sold  frequently  are  not  the 
same.  The  War  Department  officially  estimates  the  con- 
tents of  certain  trade  packages  as  follows:  So-called  one- 
pound  cans  of  baked  beans,  10^ ounces;  three-pound  cans, 
3-U  ounces;  two-and-one-half-pound  cans  of  tomatoes,  2 
pounds;  three-pound  cans  at  2^  pounds;  gallon  cans,  6f 
pounds. 

Omcentrated  Food. — There  has  been  a  constant  effort  to 
arrange  a  condensed  ration  that  will  supjil}'  much  energy 
in  a  small  bulk,  and  new  emergency  rations  are  frequently 
devised.  It  remains  true,  as  set  forth  liy  Parkes,  that  for 
constant  work  a  man  must  consume  at  least  from  260  to  350 
grains  of  nitrogen  and  from  8  to  12  ounces  of  carbon  in  the 
twenty -four  hours,  which  are  not  j'et  available  in  a  less 
bulk  than  22  or  23  water-free  ounces.  Life  and  vigor  can 
be  sustained  for  a  few  days  on  less,  although  with  some 
loss  of  weight,  and  thus  concentrated  food  may  be  used 
for  a  few  days.  Eleven  ounces  a  day  is  the  minimum 
amount  and  one  week  is  the  maximum  period  of  safety. 
They  develop  a  certain  amount  of  force,  but  they  supply 
tissue  waste  in  a  vet}-  limited  degree,  so  it  is  quite  nec- 
essary for  troops  that  operate  under  their  spur  to  rest  and 
replenish  when  the  dash  is  over.  They  are  not  organic 
magazines  for  the  supply  of  material,  and  they  must  be 
supplemented  by  sleep  and  the  carb(ihydrates.  Those 
directing  their  use  must  be  made  to  understand  that  con- 
centrated foods,  like  high  explosives,  have  strict  limits 
to  their  fields  of  usefulness.  The  German  pea  sausage, 
which  is  probably  over-rated  as  a  constant  diet,  consists 
of  pea  flour,  fat  pork,  and  a  little  salt.  It  is  issued 
cooked  and  makes  soup  readily.  The  original  United 
States  emergency  ration  practically  consisted  of  a  full 
day's  allowance  of  hard  bread,  bacon,  and  coffee  with 
four  ounces  of  peameal  for  soup-making  and  a  little  to- 
bacco. It  has  been  experimentalh'sliown  that  five  days' 
such  rations  will  maintain  men  actively  occupied  for  at 
least  ten  days  with  trifling  loss  of  weight.  Tlie  food  ele- 
ments are  rather  nioi-e  llian  required  for  a  mere  subsist- 
ence diet,  and  the  reserve  energy  of  natiire  must  be  drawn 
upon  to  supply  the  draft  made  b.v  unusual  exertion.  A 
new  emergency  ration  has  been  prepared,  as  explained 
on  a  previous  page,  and  is  about  to  be  issued.  Repeated 
trials  with  moderate  bodies  of  troops  have  approved  it, 
but  it  has  not  yet  been  tested  on  a  large  scale.  It  is 
probable  that  the  most  valuable  of  all  trul}-  concentrated 


preparations  is  Liebig's  c.vtractuin  cartiis,  now  made  in 
many  places.  It  is  not  strictly  a  food,  but  is  rather  a  ni- 
trogenous stimulant,  whose  office  is  to  urge  the  lieart  and 
remove  the  sense  of  fatigue.  It  would  i)e  an  important 
special  issue  to  pickets  and  to  all  troops  alter  prolonged 
exposure.  It  is  often  the  case  that  thecondili<iMsof  rapid 
marcliing,  of  severe  fighting,  of  bad  weather,  in  short 
the  rougher  aspects  of  military  lite,  are  those  which,  at 
the  same  time  that  the)'  develop  the  necessity  for  food, 
limit  its  supply  to  what  the  trooi)s  have  upon"  their  per- 
sons. When  most  needed,  the  supply  trains  aie  apt  to 
be  the  farthest  away.  If  tiie  beef  extract,  or  something 
analogous,  could  be  issued  in  suitable  packages  to  the 
men  individually  along  with  the  extra  ammunition  be- 
fore an  impending  engagement,  those  who  could  be  in- 
duced to  preserve  it  until  after  the  battle  would  have  at 
hand  a  most  valuable  restorative.  Such  a  method  would 
secure  for  the  wounded  a  wide  distiibution  of  food  at 
precisely  the  most  important  time.  The  medicinal  use 
of  kola  certain  Iv  greatly  lessens  the  sense  of  fatigue  and 
extends  the  limit  of  muscular  exertion.  It  is  commended 
for  use  by  medical  otflcers  with  a  marching  coltuun  to 
assist  those  lialjle  to  break  down  from  over-exei'tion.  but 
it  should  not  be  put  in  the  hands  of  the  troops  for  indis- 
criminate employment. 

A  great  deal  of  recent  discussion  has  taken  place  upon 
the  character  of  the  ration  adapted  to  the  tropical  coun- 
tries, having  specially  in  view  our  southern  borders  and 
our  insular  possessions.  Much  of  this  is  due  to  confusion 
between  the  food  allowed  and  the  food  consumed.  As 
herein  explained,  the  allowauce  of  food  is  liberal  and 
widelj'  alternative,  and  when  the  substitutions  which 
the  local  conditions  permit  are  made  it  is  believed  that 
not  only  no  sickness  will  be  found  directly  due  to  the 
diet,  but  that,  as  far  as  food  is  a  factor,  the  health  of  the 
troops  will  lie  maintained  by  it.  The  only  recent  change 
or  addition  of  importance  has  been  an  increased  allow- 
ance of  sugar,  for  an  excess  of  which  there  was  a  sjiou- 
taneous  general  call.  It  is  probable  that  the  exce.ssive 
use  of  starches  to  the  exclu.siou  of  flesh  among  the  Asia- 
tic races  is  primarily  due  to  financial  considerations  and 
secondl}'  to  inherited  peculiarities.  Certainly  it  would 
be  very  unwise  suddenly  to  impose  upon  white  troops 
from  temperate  regions  a  diet  identical  with  that  of  the 
natives  of  the  tropics,  merely  because  they  have  been 
transferred  thither  for  military  duty  with  no  prospect  of 
permanent  residence.  A  surfeit  of  meat  is  likely  to  pro- 
duce more  harm  in  the  tropics  than  at  the  north,  but 
there  is  no  probability  of  surfeit  in  military  life. 

An.tismrbvdcs. — Bodies  of  men.  afloat  or  ashore,  are 
prone  to  be  attacked  with  scurvy  when  dejirivcd  of  fresh 
vegetables  for  a  length  of  time  and  especialh'  when  fed 
upon  salt  meat. 

Jlental  and  moral  depression  engendered  by  military 
reverses  and  by  monotonous  lives  imder  conditions  of 
isolation  have  a  predisposing  tendency,  and  it  is  certain 
that  scurvy  itself  exerts  a  dislieartening  influence  on 
the  men's  spirits.  Constant  entertainment  and  physical 
amusements  should  not  be  overlooked  as  hygienic  ]ire- 
cautions  against  this  disease.  The  diagnosis  of  sciu-vy 
will  be  found  in  the  appropriate  article,  but  it  may  not 
be  out  of  place  to  warn  the  inexperienced  otflcer  that  it 
frequentlj'  simulates  muscular  rheumatism  at  the  begin- 
ning, and  is  liable  to  be  luistaken  for  the  simple  effects 
of  exposure  tocoldand  wet.  Kight-blindness  coming  on 
in  a  man  whose  vision  has  heretofore  been  good  points 
towai'd  scurvy.  Scurvy  is  presumed  to  be  due  to  the 
want  "of  the  salts  of  citric,  tartaric,  acetic,  and  malic 
acids,  and  of  the  acids  thrmsclves."  Their  u.se  prevents 
it,  and  the  eaters  of  fresh  meat  generall.y  escape.  It  is 
uncertain,  however,  how  far  those  who  are  supposed  to 
be  exclusiveh'  eaters  of  fresh  meat,  as  the  hunters  and 
scouts  of  the  plains,  owe  their  immunit}'  to  the  vegetable 
matter  that  they  probably  devour  as  occasion  offers  with- 
out looking  upon  it  as  formal  food.  Pemmican,  a  com- 
bination of  the  best  beef  pulverized,  fat,  sugar,  raisins 
and  currants,  is  a  particularly  nutritious  anti.scorbutic 
for  cold  climates,  and  is  in  great  vogue  with  Arctic  trav- 
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cllers.  The  juice  of  lemons  and  limes  is  both  a  preven- 
tive and  a  remedy,  and  should  always  be  in  store  for  is- 
sue to  troops  likelj-  to  be  long  on  transports,  as  it  is  to 
ship's  companies,  as  well  as  to  those  exceptional  stations 
where  soldiers  are  completeh"  cut  off  from  the  supplies 
of  fresh  vegetables.  Unadulterated  vinegar  has  much 
virtue,  and  it  has  been  suggested  that  the  tradition  that 
Hannibal  made  a  way  for  his  troops  through  the  Alps 
with  vinegar  refers  to  preserving  their  health  in  those 
frozen  wastes  b3'its  use.  Generally  speaking,  fresh  suc- 
culent vegetables  and  fruits  till  the  need;  but  of  these 
tlie  seeds  are  the  least  useful  parts,  and  the  Leguminosji? 
have  no  virtue.  The  tomato,  the  raw  potato,  and  the 
onion  are  practically  the  most  valuable  of  the  common 
vegetables.  Fresh  cabbage  is  better  than  sauerkraut. 
Raw  potatoes  peeled  and  sliced  and  covered  in  alternate 
strata  with,  molasses  keep  well  and  are  antiscorbutic. 
The  j-ellow  mustard  and  the  cresses  eaten  raw;  the 
j'oung  shoots  of  the  pokeberry  (Phytolacca  decandra)  as 
a  vegetable;  the  lamb's  quarter  (clienopodium  album), 
and  the  dandelion  (taraxacum)  as  a  salad  or  boiled  as 
greens,  should  never  be  neglected.  Of  these  the  lamb's 
quarter  is  jieculiarly  grateful  and  is  reasonably  common. 
All  the  varieties  of  cactus,  a  verj'  widel}-  distributed 
genus,  are  efficacious  and  do  not  seem  to  be  properly  ap- 
preciated by  our  troops.  The  spiny  tough  skin  torn  olf 
after  action  bj'  fire  yields  a  succulent  interior,  not  very 
palatable  but  always  useful.  The  tall  varieties  of  cactus 
contain  valuable  juice  to  be  obtained  by  tapping.  Tlie 
best  antiscorbutic  is  the  agave  (American  aloe).  The 
leaves  should  be  cut  off  close  to  the  root  and  be  cooked 
well  in  hot  ashes,  after  which  tlie  juice  should  be  ex- 
pressed. This  may  be  taken  raw  or  sweetened,  two  to 
eight  ounces,  three  times  a  day.  The  white  interior  of 
the  leaves  may  be  eaten.  The  agave  is  both  jircventive 
and  curative,  and  no  pains  are  too  great  to  procure  it 
when  needed.  In  Slexico  pulque  from  the  agave  Mexi- 
cana  is  similarly  used. 

Beverages.- — Water,  discussed  in  another  volume,  is  the 
base  of  the  ordinary  drink  of  soldiers.  It  is  enough  to 
say  here  that  water  contaminated  with  appropriate  poi- 
sons will  certainly  convey  typhoid  fever,  dysentery, 
cholera,  and  kindred  diseases,  will  probably  conunimicate 
diphtheria,  and  it  is  not  j-et  disproved  that  the  malarial 
Plasmodium  may  be  thus  introduced.  The  source  of  the 
water  supply  must  therefore  be  carefully  investigated 
and  where  possible  protected.  Besides  the  active  physi- 
ological poisons  just  indicated,  there  are  mechanical  and 
chemical  vitiations  to  be  avoided.  ^Vs  the  exigencies  of 
the  service  often  compel  the  use  of  impure  water,  there 
are  two  points  especiallj'  to  be  impressed  upon  all  officers 
and  men.  The  first  is  that  much  water  wlu'ch  is  accept- 
able both  to  the  sight  and  to  the  taste  is  unhealthful,  and 
secondly  that  the  boiling  of  such  water  will  reduce  that 
risk  to  the  minimimi.  The  bacterial  causes  of  disease  as 
found  in  water  may  be  quite  destroyed  by  brisk  boiling, 
continued  for  a  short  time.  Distilled  water  is  necessarilj- 
free  from  them,  unless  introduced  after  condensation. 
But  boiled  or  distilled  water  is  flat  to  the  taste,  and  it 
may  be  made  more  acceptable  by  the  simpler  methods  of 
aeration,  such  as  pouring  it  repeatedly  from  one  vessel 
to  another,  or  b}-  the  use  of  a  chum.  On  a  large  scale 
air  may  be  forced  through  under  pressure,  and  it  may  be 
charged  with  carbon  dioxide  by  special  appliances.  Too 
much  stress  cannot  be  laid  upon  the  importance  of  boil- 
ing the  water  in  the  presence  of  watei-borac  diseases. 
Under  proper  discipline  this  can  always  be  effected  in 
garrison,  and  there  have  been  remarkable  instances  where 
under  very  difficult  conditions  marching  troops  have 
succeeded  in  boiling  all  tlieir  drinking-water  and  have 
remained  free  from  disease  that  attacked  a  companion 
column. 

The  inorganic  substances  held  in  solution  that  are  the 
most  conunun  are  the  alkalies  soda,  potash,  and  mag- 
nesia, as  found  on  the  great  plains  and  elsewhere.  They 
seriously  disorder  the  digestive  apparatus  or  are  so 
intense  as  to  render  the  water  undrinkable,  and  as  far  as 
known  can  be  removed  only  by  distillation.     And  that 


cannot  be  carried  out  on  a  large  scale,  because  of  the 
lime  and  other  salts  clogging  the  boilers.  The  ordinary 
"hardness"  of  water  depends  on  the  bicarbonates  of  lime 
and  magnesia  in  solution  and  on  free  carbon  dioxide. 
AVhen  such  water  is  boiled  half  an  hour  the  carbon  is  dis- 
sipated and  the  bicarbonates  are  transferred  into  simple 
carbonates,  which  being  insoluble  are  precipitated.  The 
temporary  hardness  is  tluis  removed  and  the  permanent 
hardness,  due  to  soluble  lime  and  magnesia  compounds, 
usuall.r  sulphates  which  cannot  be  extracted,  remains. 
On  a  large  scale  the  addition  of  lime  subtracts  a  certain 
amount  of  CO2  fi'om  the  soluble  bicarbonate  of  lime  and 
precipitates  it  into  one  insoluble  carbonate  (Clark's  proc- 
ess). Besides  the  dissolved  foreign  matter,  water  often 
contains  both  organic  and  mineral  substances  in  suspen- 
sion, toward  which  the  most  of  the  processes  of  clarifica- 
tion and  filtration  are  directed.  The  most  of  the  insoluble 
particles  of  slightly  greater  specific  gravity  than  the 
water  itself,  wliich  make  water  muddy,  usuall}-  fall  to 
the  bottom  when  the  water  is  at  rest,  and  this  sedimen- 
tation on  a  small  scale  is  often  sufficient  for  domestic 
use.  On  a  large  scale  settling  basins  are  important 
adjuncts  to  reservoirs.  A  more  rapid  process  to  make 
water  potable  by  removing  diarrhcea-causing  turbiditvis 
the  use  of  alum,  especially  if  the  water  is  liard.  Aliout 
six  grains  of  crystallized  alum  to  the  gallon  slowly  dis- 
.solved  forms  calcium  sulphate,  which  with  the  bulky 
aluminum  hydrate  entangles  and  carries  down  the  sus- 
pended particles.  Very  soft  water  requires  first  a  little 
calcium  chloride  and  sodium  carbonate.  Chopjied  cac- 
tus leaves  clarify  muddy  water,  and  citric  acid,  half 
a  drachm  to  the  gallon,  acts  upon  alg.-e  in  water.  The 
disagreeable  odor  of  impure  water  in  casks  may  be 
removed  b^'  the  gradual  addition  of  Condj''s  fluid  (so- 
lution of  permanganate  of  potassium),  until  the  slight- 
est permanent  pink  is  obtained,  and  of  six  grains  of 
crystallized  alum  to  the  gallon.  Suspended  matters, 
dissolved  organic  matter,  and  bacterial  orgauisms  may 
be  removed  by  filters.  Sand  filters,  costly  in  their  con- 
struction and  care,  are  the  best  for  large  commtuiities 
but  are  not  adapted  to  military  establishments.  Ordi- 
nary filters  for  the  house  supply  of  cistern  water  should 
be  arranged  for  percolation  upward  through  gravel  and 
then  sand,  after  the  water  has  passed  through  a  set- 
tling basin  for  the  deposit  of  coarse  sediment.  Port- 
able filters  equipped  to  restrain  the  impurities  mechan- 
ically are  generally  not  efficacious.  Animal  chai'coal, 
formerly  much  used,  is  objectionable  in  yielding  phos- 
phates and  nitrogen,  which  favor  the  growth  of  bacteria 
in  water.  Putrefactive  organic  matter  is  oxidized,  but 
that  wliieh  is  active  passes  through  unchanged;  so  that 
the  filtrate  soon  contains  more  germs  than  the  untiltered 
water.  Vegetable  charcoal  filters  against  micro-organ- 
isms when  fresh.  Sponge,  cotton,  and  wool  acting  me- 
chanicallj-  soon  become  foul.  The  best  filter  for  domes- 
tic use  is  unglazed  porcelain  throtigh  which  the  water 
passes  at  moderate  pressure,  but  as  the  bacteria  will  ulti- 
mately grow  through  the  kaolin  the  bougie  must  be 
carefully  brushed  and  boiled  at  least  once  a  week.  In 
the  form  of  the  Chamberland-Pasteur  this  is  supplied  in 
the  military  serv'iee  to  sterilize  water  whose  gross  inifiuii- 
ties  have  been  removed  by  the  Berkefeld  filter.  But  a 
cardinal  principle  which  can  never  be  overlooked  is  that 
no  filler  is  automatic  in  its  renovating  power  and  all  grad- 
ually deteriorate.  Therefore  every  part  of  the  ajipara- 
tus  must  not  only  be  accessible  but  be  systematically  and 
frequently  cleansed,  or  the  water  may  become  fouled 
by  the  very  effort  to  inirify  it.  For  the  field  one  barrel 
pierced  near  the  tojj  may  be  enclosed  within  another 
pierced  at  the  bottom  and  sunk  in  the  water-supply,- 
with  the  intervening  space  filled  with  .sand  or  gravel. 
Whatever  action  is  taken  with  water  after  it  is  drawn, 
one  of  the  first  duties  in  establishing  even  the  most  tem- 
porary camp  or  halting  place  is  to  establish  a  guard  over 
the  water-supply,  to  see  that  the  animals  drink  farther 
down  stream  if  there  is  running  water,  or  at  another  pool, 
and  that  all  bathing  or  washing  be  conducted  below  the 
drinking  places.     If  the  supply  is  small,  great  pains 
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must  be  taken  to  liusbauU  it  and  to  see  that  it  is  not 
made  turbid.  It  ma_y  be  increased  by  digging  out  a 
small  spring  and  sinking  a  barrel,  and  in  a  shallow 
stream  a  sn-.all  reservoir  for  driidving  should  be  made  by 
a  temporary  dam,  with  one  below  for  horses,  and  still 
anotlier  for  washing.  One  or  more  reservoirs  shoidd  be 
made  to  retain  for  cooking  and  drinking  the  water  that 
flows  by  night,  and  there  should  be  rows  of  sunken  half 
barrels  connected  with  little  gutters  for  the  horses,  with 
a  stiil  lower  reservoir  to  collect  the  waste.  Horses  drink 
best  and  most  rapidly-  when  the  water  is  at  least  five  or 
six  inches  deep.  Noihiug  is  better  established  than  that 
no  refuse,  and  especially  no  fecal  malter,  should  be  dis- 
charged so  as  to  follow  a  stream  either  directly  or  indi- 
rectly, unless  it  be  a  great  river:  and  then  only  when  it 
is  certain  that  no  one  within  a  reasonable  distance  will 
use  from  it.  It  is  suicidal  to  pollute  small  streams  that 
may  possibly  supply  our  own  forces  then  or  later,  and  it 
is  criminal  to  spread  disease  in  that  waj"  among  others. 
When  the  stipplj-  is  from  springs  or  wells  the  latrines 
should  be  carefully  placed  so  that  no  drainage,  either  by 
pro.xiniity  or  through  the  dip  of  the  strata,  could  enter 
them.  Sodium  bisulphato,  fifteen  grains  to  the  pint,  will 
sterilize  water  as  against  the  typhoid-fever  cause,  so 
prevalent  in  the  field  (L.  Parkes  and  Rideal).  The  nde 
is  general  that  in  ordinary  soil  the  bottom  of  a  well  may 
be  considered  the  apex  of  an  inverted  cone  whose  radius 
is  equal  to  its  depth,  all  of  whose  contents  drain  inward. 
In  sand  the  area  drained  is  very  much  greater,  and  in 
some  rocks  faults,  the  direction  of  the  strata,  and,  nota- 
blv  in  limestone  formations,  crevices  will  conduct  fluids 
verv  long  distauci;s.  Contaminated  water  is  not  neces- 
sarily disagreeable,  and  that  containing  animal  waste  is 
apt  to  be  more  sparkling  and  may  be  very  acceptable. 
Wells  siuik  in  a  river  Ixtnk  draw  the  most  of  their  supply 
from  the  subsoil  water  going  toward  the  stream,  hence 
great  care  should  be  taken  not  to  intercept  that  soaking 
down  from  a  contaminated  site.  Where  rain  water  is 
depended  upon,  it  ma}'  be  important  to  determine  the 
quautity  available  from  a  non-absorbent  surface.  This 
is  found  by  multiplying  the  inclies  of  rainfall  by  the 
square  inches  of  area,  and  the  cubic  inches  of  rain  thus 
obtained  maybe  divided  by  l,T:i8  for  cubic  feet  or  by 
277.  •374  for  gallons.  The  amount  of  water  required  on 
the  march  for  a  man  for  drinking  and  cooking  is  six 
pints,  increased  in  hot  climates  to  eight  pints,  with  an 
eq>ial  amount  for  ablution.  In  stationar}'  camps  live 
gallons  are  retiuii'cd  for  all  ]iurposes.  In  barracks  ten 
gallons  will  be  used  where  there  are  no  sewers,  and 
twenty-five  where  there  are  water-closets  and  baths. 
For  permanent  hospitals  fifty  gallons  per  head  should  be 
allowed  daily  ;  and  all  tliese  may  be  regarded  as  minima 
figiu'es.  Horses  will  drink  from  si.x  to  ten  gallons  a  day 
and  require  about  three  gallons  for  police  pin'i)Oses. 

Ice. — The  sources  of  domestic  ice-suppl}'  should  be  as 
carefully  protected  as  those  of  water,  for  freezing  is  but 
an  imperfect  means  of  purification  and  bacteria  are  es- 
pecially apt  to  Ix'  entangled  in  snow-ice  aud  in  that  hold- 
ing air  bubbles.  Artificial  ice  not  made  from  distilled 
water  may  be  very  impure.  Those  in  control  should  be 
carefully  "taught  that  jiolluted  water  is  practically  with- 
out remedy,  so  that  the  only  safety  consists  in  keeping  the 
water-supply  inviolate. 

Otjf'ee. — Soldiers  in  garrison  ajipear  to  like  coffee  best 
■when  it  is  not  very  strong  and  the  volume  is  grejit. 
Such  use  of  hot  drink  sliould  be  encouraged,  for  it  in- 
sures the  water  being  boik-d.  In  winter  the  heat  is  a 
stimulant  without  reaction,  and  in  summer  it  supplies 
without  risk  flind  lo.st  by  ]ierspiration.  The  men  often 
like  it  adulterated  with  chicory  and  with  so-called  coffee 
extract.  This  is  well  enough  in  garrison  where  there  is 
no  special  strain,  for  the  chicory  is  harndess  and  the 
ordinary  coffee  "extracts"  appear  to  be  innocent  com- 
pounds" of  liquorice,  sugar,  and  possibly  small  amounts 
of  some  artificial  flavoring.  The  advantage  is  that  the 
ration  thus  supplies  much  more  warm  fluid.  In  the  tield 
reliance  should  rest  only  upon  the  cofl:"ee  itself.  Its  phys- 
iological effect  is  that  of  a  nervous  stimulant,  with  prob- 


abl}-  a  tendency  moderately  to  delay  tissue  change.  The 
so-called  concentrated  colfees  are  not  looked  upon  with 
favor,  probably  containing  little  real  coffee.  The  disad- 
vantages of  coffee  in  camjiaign  an^  its  bulk  and  the  lia- 
bility of  the  roasted  and  ground  berry  to  accidental  loss 
and  lUimage. 

Ten  has  much  the  same  physiological  action  as  coffee, 
but  its  flavor  is  not  so  acceiMable  to  most  American  sol- 
diers. It  lends  itself  very  admirably  to  campaign  pur- 
poses, being  easily  carried  in  small"  liulk — a  stout  flat 
glass  vial  is  an  admirable  vessel — but  it  is  not  a  popular 
drink.  The  behavior  of  the  contained  tannin  with  iron 
utensils  makes  it  very  distasteful. 

Clii'cvln(e,  not  a  part  of  the  ordinary  ration,  is  nutritious 
and  palatable  when  properly  prepared.  But  this  can 
rarely  be  done  in  the  field,  and  it  is  too  costly  for  the  or- 
dinar}-  garrison  diet.  It  is  a  part  of  the  emergency  ra- 
tion. 

Alcohdl,  in  all  its  forms,  is  only  mischievous  to  the  sol- 
dier. Formerly  a  daily  dram  of  ardent  spirits  was  re- 
garded as  essential  for  soldiers  and  sailors,  and  as  late  as 
186.)  whiskey  was  kept  by  the  Subsistence  Department 
for  special  issue  as  preservative  of  health  after  great  ex- 
posure and  fatigue.  These  regular  and  special  allow- 
ances were  made  because  of  the  general  belief,  and  the 
almost  universal  earlier  jiractice  among  civilians,  that 
tmder  ordinary  exposure,  to  s;ry  nothing  of  extraordinary 
fatigue,  "  strong  drink  "  so-called  was  required  to  sup- 
port those  doing  hard  work.  Strong  drink  seems  to 
have  been  regarded  as  the  complement  of  strong  meat, 
and  the  few  who  did  not  use  it  were  thought  to  deny 
themselves  proper  care.  In  fact  in  the  first  half  of  the 
nineteenth  century  British  life  companies  discriminated 
against  total  abstainers  as  undesirable  risks.  But  all  in- 
surance statistics  now  show  that  abstinence  from  alcohol 
increases  the  expectation  of  life.  Alcohol  comes  fairlj' 
within  Headland's  definition  of  a  narcotic,  as  a  "medi- 
cine which  acts  first  to  exalt  the  nervous  force  and  then 
to  depress  it,  and  to  have  also  a  special  action  on  the  in- 
tellectual part  of  the  brain,"  Intoxication  is  a  semi-nar- 
cotic condition  with  physical  and  mental  want  of  co- 
ordination, and  the  "exhilaration  and  stimulation  are 
stepping-off  stones  in  the  order  of  progress  to  narcotism." 
But  alcoholic  drinks  have  further  eftects.  Pure  alcohol 
constricts  the  blood-vessels,  restricts  and  arrests  the 
movements  of  the  blood  globules,  destroys  the  circula- 
tion, and  causes  sloughs.  Diluted  alcohol  as  spirits  is 
qidckly  absorbed  after  food,  enlarges  the  blood  globules, 
increases  the  volume  of  the  blood  through  its  affinity  for 
water,  dilates  the  capillaries,  quickens  the  heart's  action, 
accelerates  the  respiration,  and  drives  the  blood  more 
quicklj'  through  the  lungs.  Considered  bj'  itself,  aud 
particularly  when  administered  rmder  conditions  of  de- 
pression where  natural  reaction  is  not  to  be  expected,  a 
small  cpiantity  of  diluted  alcohol  may  be  taken  occasion- 
ally without  harm.  But  drank  ordinarily  or  without 
physiological  necessity,  from  artificial  desire  or  the  mere 
liabit  of  drinking,  it  works  mischief.  The  quickened 
circulation  already  descril.ied  is  accompanied  b}-  the  sub- 
jective feeling  of  greater  warmth,  which  is  real  in  a  very 
moderate  degree  and  for  a  vei'\'  short  time,  depending 
upon  the  primary  dilatation  of  the  capillaries.  But  tliat 
ver}-  condition  speedily  cools  the  blood  by  exposing  it  to 
the  atmosphere  through  the  lungs  and  skin,  and  by 
increasing  the  evaporation  through  stinuilation  of  the 
sweat  glands.  Hence  one  under  tlie  influence  of  alcohol 
loses  the  power  of  resistance  to  cold,  aud  not  only  the 
drunkard  but  any  one  drinking  perishes  from  such  ex- 
posure more  cjuickly  than  the  soI)er  or  the  abstinent.  But 
for  a  person  greatly  reduced  and  without  oleaginous  food 
in  an  excessively  low  temperature  spoonfuls  of  spirits 
carefull}- served  are  invaluable.  Nevertheless  the  subse- 
quent depression  leads  to  harm,  and  such  treatment  can- 
not be  permancnfh-  depended  upini.  Under  the  habitual 
use  of  alcohol  the  soft  and  vascular  tissues  suffer  first. 
There  are  congestions  of  the  digestive  tube  tending  to 
hemorrhage,  the  liver  is  soon  disturbed,  and  the  repeated 
distentions  lead  to  congestions,  to  inflammation,  and  by 
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the  increase  of  connective  tissue  often  to  cirrliosis,  not- 
witlistanding  tliat  tlie  experiments  of  Diijardin-Beaumetz 
upon  iiigs  seem  to  show  that  cirrhosis  is  not  thus  pro- 
duced in^  them  readil\-.  In  the  military  service,  liow- 
ever,  whisliC}'  drinkers  generally  break  down  from  other 
causes  before  the  cirrhotic  condition  is  reached.  Gastric 
catarrli  is  set  up  and  imperfect  digestion  follows  the 
e.xcessive  use  of  whiskey;  the  nerve  cells  are  distinctlj' 
changed  and  atrophied  "and  the  neuroglia  is  increased; 
the  heart's  action  is  habitually  hurried,  a  sign  of  weak- 
ness: the  heart  muscle  becomes  fatty,  and  the  arteries 
become  atheromatous.  The  more  into.xicating  drinks  do 
the  most  mischief,  but  they  are  not  harmful  in  proportion 
to  their  strength  but  to  tlieir  free  acids  and  volatile  oils, 
which  depend  upon  the  substances  from  which  they  are 
derived.  In  the  modern  destructive  distillation  at  high 
temperatures  these  oils  are  thi-own  off  in  excess.  Fusel 
oil  is  one  of  the  most  hurtful  of  these,  but  it  partly  evap- 
orates with  age  if  the  spirit  is  not  held  sealed  in  glass. 
It  is  probalile  that  it  is  an  excess  of  fusel  oil  that  makes 
the  "  vino "  of  the  Philippines  such  a  peculiarly  perni- 
cious beverage. 

The  physiological  and  ]iathological  statements  just 
made  as  to  the  action  of  alcohol  as  found  and  used  in 
daily  life  ma_y  be  accepted  as  actual  and  controlling 
facts,  notwitlistanding  that  laboratory  experiments  with 
the  living  man  warrant  the  assertion  that  within  narrow 
limits  alcohol  is  academically  a  food.  It  is  parti}'  oxi- 
dized in  the  blood,  is  transformed  into  acetic  acid  and 
alkaline  acetates  and  then  into  carbonates,  and  it  retards 
tisstie  change  (Yco).  These  featuies  .give  it  the  character 
of  food.  But  a  part  is  always  eliminated  unchanged 
through  the  kidneys  and  the  lungs,  and  in  excess  of  very 
small  amounts  it  is  invariably  hurtful.  One  ounce  of 
brandy  or  whiskey  freely  diluted  is  the  extreme  quantity 
that  may  be  taken  at  one  time  without  risk  of  depression, 
and  twice  that  r.mouut  within  twenty-four  hours  is  the 
maximum  for  a  healtliy  man.  A  very  wide  difference 
exists  between  the  results  of  undisturbed  experiments 
under  artilicial  conditions  and  the  experience  of  daily 
life.  The  habitual  use  of  alcohol,  in  any  form  or  to  any 
degree,  is  no  more  necessary  for  the  ordinary  mau  of 
twenty -five  than  it  is  for  the  lad  of  tifteen,  for  whom  no 
one  would  think  of  advising  it.  Like  any  other  medi- 
cine, its  eniplovment  in  health  only  results  in  disturbing 
health. 

^lalt  liquors  are  frequently  regarded  as  innocent,  if 
not  directly  strengthening.  They  do  contain  nutritive 
material  useful  for  a  certain  class  of  invalids,  Init  not  for 
persons  in  such  health  as  soldiers  are  supposed  to  possess. 
"  They  produce  plethora,  and  habitual  excess  of  this  over- 
taxes the  organic,  and  weakens  the  conservative  powers; 
so  that  the  tlorid  countenance  and  fatness  of  persons 
addicted  to  fermented  liquors  are  suspicious  evidence  of 
a  constitution  taxed  to  the  highest,  and  constitutional 
predispositions  that  might  not  have  been  aroused  are  fre- 
quent!}-excited  into  activity."  But  beer  contains  only 
about  three  per  cent,  of  alcohol,  as  compared  with  forty- 
two  per  cent,  of  brandy  and  whiskey. 

But  there  is  always  a  practical  as  well  as  a  theoretical 
side  to  this  subject"  Without  hesitation  ardent  spirits 
are  to  be  condemned  as  a  beverage  and  their  use  as  such 
discouraged  in  every  possible  way.  But  beer  presents  a 
different  iiroblem.  For  several  years  the  post  exchange, 
a  happy  substitute  for  the  old  trader  and  the  older  sut- 
ler, has  .sold  under  supervision  beer  in  moderate  quan- 
tities to  enlisted  men.  The  unanimous  testimony  of 
competent  observers  has  been  that  the  garrisons  have  be- 
come more  temperate,  that  the  troops  have  been  more 
contented,  and  that  both  minor  and  major  offences 
against  discipline  have  been  fewer  when  the  .sale  of  beer 
has  been  authorized  as  an  incident  of  the  soldiers'  refresh- 
ment rooms  established  under  the  above  name.  The  rea- 
son is  that  the  recruits  and  older  soldiers,  although  re- 
quired to  be  of  good  character  when  enlisted,  are  not  as 
a  rule  from  a  totally  abstemious  class.  The  most  of  them 
nave  been  accustomed  to  drink  beer,  many  of  them  to 
occasional  indulgence    in   spirits.     "When  no  drink   of 


either  kind  is  to  be  found  on  the  government  limits  they 
are  easily  enticed,  especially  after  periodic  pay-days,  to 
the  low-class  saloons  that  spring  up  just  off  the  reserva- 
tion. In  them  it  is  no  exaggeration  to  say  every  unfair 
as  well  as  legitimate  inducement  is  offered  to  acquire 
their  money  in  exchange  for  bad  liquor  and  the  concomi-. 
tant  opportunities  for'vice  that  flourish  in  such  resorts. 
As  a  consequence  unauthorized  absence,  defiance  of  or- 
ders, disorderly  conduct  away  from  and  upon  the  reser- 
vation, arrest  and  punishment  frequently  by  both  civil 
and  military  authorities,  physical  injury,  sometimes  seri- 
ous, sometimes  fatal,  and  disease,  often  long  continued 
and  deplorable  in  its  consequences,  followed.  The  sa- 
loons just  beyond  military  control  were  a  constant  an- 
noyance and  a  menace  to  the  good  order  of  the  gariison, 
and  ruined  men  who  otherwise  would  maintain  a  repu- 
table character.  The  sale  of  beer  in  the  posts,  the  profits 
from  which  in  common  with  the  other  profits  of  the  es- 
tablishment went  to  increase  the  variety  and  improve  the 
quality  of  the  soldiers'  mess,  satisfied  the  desire  of  most 
men  who  cared  to  drink  (for,  contrary  to  the  opinion  of 
some,  the  average  regular  is  not  a  drunkard,  because 
drunkards  cannot  remain  in  the  military  service),  the 
practice  of  treating  was  not  allowed,  the  quantity  sold 
to  any  man  at  any  one  time  was  carefully  regulated, 
there  was  smnll  temptation  to  stray  away  in  search  of  alco- 
holic excitement,  the  bar  was  distinct  from  other  parts  of 
the  exchange,  and  the  liability  for  anon-drinking  man  to 
learn  to  drink  was  less  than  one  of  a  similar  class  would 
have  at  his  home.  Unfortunately  legislation  has  recently 
(lijOl)  abuHshed  this  feature  of  the  exchange,  and  in  an 
effort  to  improve  the  habits  of  the  enlisted  men  it  has 
gravely  damaged  the  prospect  of  true  temperance 
among  them.  The  writer  believes  in  the  theory  and  the 
practice  of  total  abstention  from  alcohol  for  all  men,  civil 
as  well  as  military,  as  leading  to  their  greater  efiiciency 
and  assisting  in  the  elevation  of  character;  Imt  he  recog- 
nizes that  such  a  change  in  the  mode  of  life  in  those  ac- 
customed to  occasional  drinking  cannot  be  effecteil  at 
once  nor  by  the  exercise  of  authority,  where  opportuni- 
ties which  cannot  be  suppressed  abound  for  greater  indul- 
gence. This  expression  of  opinion  is  made  in  the  hope 
that  it  will  assist  in  forming  an  intelhgent  judgment  in 
aid  of  the  true  elevation  of  the  enlisted  man.  VVith  the 
reservatiim  just  expressed  in  favor  of  allowing  the  mod- 
erate sale  of  malt  liquor  to  those  accustomed  to  it,  as  an 
evil  much  less  than  that  of  leading  them  into  the  tempta- 
tion of  stronger  drink  with  its  associated  perils,  it  is  not 
necessary  to  insist  from  theoretical  or  medical  grounds 
alone  upon  the  mischief  that  alcohol  causes  .soldiers. 
The  observation  of  any  officer  of  experience  is  enough. 
Liquor,  besides  weakening  men  physically,  tampers  with 
their  will  power,  disturbs  their  temper,  makes  them  less 
trustworthy  even  when  sober,  is  at  the  bottom  of  almost 
every  violation  of  disciiiline,  and  is  the  one  agent  that 
converts  a  regular  force  into  a  mob.  The  absence  of 
liquor  usually  means  a  clear  guardhouse.  Abundant 
liquor  means  a  heavy  sick-list,  a  large  guard  report,  and 
a  general  feeling  of  doubt  as  to  the  command.  As  the 
popular  prejudice  that  a  soldier  is  of  necessity  a  drink- 
ing man,  if  not  a  drunkard,  is  one  of  our  direct  inheri- 
tances of  English  vice  and  stupidity,  although  I  am  free 
to  allirm  that  our  regular  troops  of  late  years  have  been 
far  and  away  more  temperate  than  the  majority  in  the 
class  of  life  in.  which  they  were  recruited,  it  is  proper  to 
lay  emphasis  upon  these  convictions  of  I'arkes,  the  great 
military  sanitarian,  who  reached  them  after  long  years 
of  ob.servation  of  the  most  drunken  army  of  the  world 
and  a  careful  review  of  the  whole  subject;  ■'^yhen  de- 
barred from  spirits  and  fermented  liquids  men  are  not 
only  l)etter  behaved,  but  are  far  more  cheerful,  are  less 
irritable,  and  endure  better  the  hardships  and  perils  of 
war.  The  courage  and  endurance  of  a  drunkard  are  al- 
ways lessened;  but  in  a  degree  far  short  of  drunkenness, 
spirits  lower,  while  temperance  raises,  the  boldness  and 
cheerfulness  of  spirit  a  true  soldier  should  possess."  He 
asks.  "Are  there  any  circumstances  in  a  soldier's  life  in 
which  the  issue  of  sijirits  is  advisable,  and  if  the  question 
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at  auy  time  lies  between  the  issue  of  spirits  aud  total  ab- 
stiueuee,  which  is  the  best?"  He  answers;  "'If  spirits 
neither  give  streugtli  to  the  body  nor  sustain  it  against 
disease — are  not  protective  against  cold  and  wet,  and  ag- 
gravate rather  than  mitigate  the  effects  of  heat — if  their 
.  use.  even  in  modiiation.  increases  crime,  injures  disci- 
pline, aud  impairs  hope  and  cheerfiduess — if  the  severest 
trials  of  war  have  been  not  merely  borne,  but  most  easily 
borne  without  them — if  there  is  no  evidence  that  they 
are  protective  against  malaria  or  other  diseases — then  the 
medical. otliccr  will  not  be  justified  iu  sanctioning  their 
issue  under  any  circumstances."  I  cannot  refrain  from  a 
final  quotation  from  the  same  great  authority,  a  quota- 
tion perfectly  apjxisite,  because  civihans,  with  their  in- 
bred personal  haliits.  are  the  stock  upon  which  military 
methods  and  military  virtues  must  be  grafted  and  culti- 
vated in  the  army,  aud  are  the  reliance  of  the  nation  iu  a 
great  war.  He  says:  "It  is  the  same  thing  in  civil  life; 
tliere  is  no  question  that  more  disease  is,  directly  and 
indirectly,  produced  by  drunkenness  than  by  any  other 
cause,  and  that  the  moral  as  well  as  the  physical  evils 
proceeding  from  it  are  beyond  all  reckoning;  and  yet  the 
attempts  of  the  legislature  to  set  some  bounds  to  intem- 
perance have  been,  aud  are,  opposed  with  a  bitterness 
which  could  onh-  be  justified  if  the  degradation,  and  not 
the  improvement,  of  maukiud  was  desired."  I  can  add 
nothing  to  the  solemn  weight  of  Dr.  Parkes'  opinion, 
which  cannot  be  too  frequently  repeated  nor  too  well 
learned  and  iiractised  by  every  man  who  wears  a  uni- 
form. It  follows  that  if  the  use  of  alcohol  is  hurtful  in 
a  personal  and  in  a  martial  sense  to  the  private  soldier, 
wlio  is  the  first  unit  in  the  military  scale,  it  is  very  much 
more  mischievous  iu  its  ultimate  consequences  when  an 
officer,  who  is  so  potent  with  those  beneath  liim,  is  its 
victim. 

Habitatioxs. — Siti'n. — As  a  rule  soldiers  live  in  bar- 
racks or  tents  supplied  l)y  the  Quartermaster's  Dejjart- 
meiit.  It  is  seldom  necessary  that  a  permanent  post 
should  be  established  on  a  directly  unhealthy  site,  and  a 
proposed  locality  should  be  carefully  examined,  espe- 
cially as  to  the  air  aud  water  in  the  soil  as  well  as  in  re- 
lation to  the  coiulitiou  of  the  adjacent  country.  The 
ground  air  is  air  that  is  always  found  in  the  soil  above 
the  level  of  the  ground  water.  It  is  constantly  in  motion 
vertically  aud  laterally,  and  is  forced  upward  b_v  a  rise 
in  the  ground  water  or  is  drawn  b}- aspiration  into  heated 
dwellings.  It  follows  that  sites  charged  with  organic 
matter  aud  especially  those  upon  impure  "  made  soils  " 
are  to  be  avoided,  anil  it  is  better  to  exclude  all  subsoil 
air  from  dwellings.  This  factor,  which  is  not  readily 
recognizable  by  the  senses,  deserves  more  consideration 
than  it  generalh"  receives.  The  soil  is  moist  when  it 
contains  water  as  well  as  air.  Ground  water  is  defined 
by  Pettenkofer  as  that  condition  in  which  water  fills  all 
the  interstices  of  the  soil,  forming,  except  as  separated 
by  the  solid  .soil  particles,  a  continuous  sheet  of  water. 
As  Parkes  points  out,  the  soil  becomes  moi.st  by  absorp- 
tion of  rain  water,  b,y  the  rise  and  fall  of  the  subter- 
ranean water-sheet,  aud  by  evaporation  and  capillaiy 
attraction  fi-om  that  surface.  Soil  moisture  and  ground 
water  are  distinct  conditions,  the  latter  being  relatively 
low  and  the  other  in  the  levels  reached  by  the  air.  Prac- 
tically every  soil  contains  at  some  depth  a  constantly 
moving  body  of  groimd  water,  which,  like  the  ground 
air  above  it,  varies  in  the  rate  and  the  direction  of  its 
progress.  Soil  moisture  dejieuds  upon  the  relative  pro- 
portion of  air  and  water.  Jloist  soils  are  associated  with 
catarrhs,  neuralgia,  rheumatism,  the  paroxysmal  fevers, 
and  notably  with  consumption,  and  should  be  avoided  if 
possible.  If  compelled  to  build  upon  them,  they  should 
first  be  dried  by  deep  drainage  aud  by  attention  to  the 
surface  drainage.  The  removal  of  a  few  inches  of  the 
surface  soil,  aiul  the  substitution  for  it  of  a  raixttn-e  of 
quicklime  and  dry  ashes,  is  an  advantage.  Military 
necessity  sometiiues  compels  caiups  to  be  pitched  in  un- 
sanitary positions,  and  proximity  to  water-sujiply  often 
controls  the  choice.  Very  little  canq)  labor  is  more  profi- 
table  than   that    of  ditching,   which    should  never  be 


neglected;  for  the  place  selected  for  the  camp  of  a  night 
mav  be  occupied  for  weeks. 

TopiKjriipJiical  Sites  to  be  avoided  are  enclosed  valleys, 
ravines,  or  the  mouths  of  ravines,  any  ill-drained  grounds, 
the  neighborhood  and  esi)ecially  the  lee  of  marshes,  the 
northern  side  of  mountains  lu-  high  hills,  and  in  warm 
latitudes,  iu  the  northern  heiuisiihere  the  northern  banks 
of  rivers.  &jils  to  be  avoitled  are  those  that  hold  moist- 
ure. Granite  and  metamorphic  rooks  are  usually 
health}'  aud  so  are  clay  slates,  but  with  the  latter  drink- 
ing-water will  be  scarce.  Unless  dominated  by  adjacent 
heights,  deep  gravels  are  always  healthy,  and  gravel 
hillocks  are  the  best  of  all  sites.  Sand  wlien  pure  aud 
deep  is  healthy;  but  such  a  site  soon  becomes  charged 
with  refuse  wiiose  air  and  water  pass  through  it  later- 
ally as  well  as  vertically.  When  clay  underlies  dry 
sand,  water  is  apt  to  be  held  and  to  be  harmful.  Clay 
and  alluvium  are  generally  suspicious  from  the  contained 
moisture,  but  well-cultivated  soils  iu  the  vicinity,  rice- 
fields  excepted,  are  acceptable. 

Vegetation  upon  Siteti. — Foi'  camps  as  well  as  for  more 
periuanent  posts,  brush  and  undergrowth  maybe  cleared 
for  convenience  as  well  as  because  they  favor  dampness; 
but  speaking  generally  trees  should  not  be  disturbed  ex- 
cept when,  by  cutting  oft  light  and  air  from  a  domicile, 
they  are  hurtful  iu  that  they  make  it  dark  and  damp. 
Rank  vegetation  should  be  cut  iu  the  heat  of  the  day  aud 
be  burned  before  decaying,  but  neither  the  heavy  brush 
near  a  niarsh  nor  the  soil  itself  should  be  disttubed. 
Belts  of  trees  and  tall  shrubs  at  some  distance  are  accept- 
al«e  as  barriers  against  malaria  whether  mosquito-borne 
or  conveyed  otherwise,  aud  trees  in  plantations  break 
cold  winds  in  cold  climates  and  cool  the  ground  iu  hot 
climates.  The  eucalyptus,  which  grows  oulj'  iu  a  frost- 
less  climate.  rapidl_v  drains  the  groimd  by  absorbing  the 
water  through  its  roots  and  dissipating  it  by  evaporation. 
Its  aromatic  odor  is  particularly  distasteful  to  the  tiios- 
quito,  aud  malarial  disea.se  rapidly  lessens  where  this 
tree  grows.  In  colder  climates  the  growth  of  masses  of 
sunflower,  by  absorbing  the  luoisture  and  perhaps  b}  in- 
terfering with  the  flight  of  the  mosquito,  has  been  fol- 
lowed by  diminished  malarial  tlisease. 

Barme/i:s. — The  essential  conditions  of  barracks,  besides 
healthful  sites,  are  a  reasonable  temperature  in  relation 
to  the  seasons,  light,  dryness,  and  an  adequate  air-supp!y 
within  the  buildings.  Casemates,  sometimes  used  for  the 
artillery,  are  dark,  damp,  ill-ventilated,  and  unsuited  for 
residence  except  under  the  stress  of  war.  When  perma- 
nenth'  occupied  their  sick-list  shows  a  contrast  with  that 
of  better  structures.  !Many  of  the  other  troops  have  lived 
in  buildings  lacking  one  or  another  sanitary  essential,  but 
as  the  newer  barracks  are  generally  receiving  intelligent 
supervision  it  is  unnecessary  to  rehearse  examples  of  the 
vicious  construction  formerl.y  so  prevalent.  But  how- 
ever well  planned  no  apartment  should  receive  more  in- 
mates than  its  sanitary  number,  which  shoidd  be  conspic- 
uously painted  upon  the  doors.  There  is  a  constant 
temptation  to  overcrowd,  becavise  the  evils  of  sanitary 
overcrowding  do  not  appeal  to  the  eye;  and  when  the 
command  is  increased  the  medical  ofticer  should  be  alert 
to  invite  attention  to  the  proper  complement  of  the  room 
aud  to  the  unwisdom  of  attcmjiting  to  require  two  bodies 
(or  major  fractions  thereof)  to  occupy  the  space  of  one. 
The  liuilding  should  be  suited  to  the  climate.  In  the 
United  States  the  adobe  (sun-drieii  brick)  makes  for  the 
relatively  rainless  regions  houses  warm  in  winter  and 
cool  in  summer.  Where  the  country  is  heavily  wooded, 
the  primitive  log-house  is  better  than  one  of  sawn  timber, 
which  is  almost  sure  to  be  vmseasoiicd  and  consequently 
too  open.  Brick,  which  generally  costs  most  at  first,  is 
in  the  end  the  cheapest,  always  on  the  condition  that 
more  quarters  are  built  as  the  garrison  increases,  not  that 
more  men  shall  be  crowded  into  the  existing  brick  house. 
Barracks  should  take  advantage  of  the  full  flood  of  the 
sunlight  and  of  the  southerly  winds,  by  facing  north  and 
south;  they  should  not  throw  one  another  in  shadow,  or 
iiitercejit  the  natural  TUovemeut  of  the  air;  aud  while  they 
should  be  placed  with  due  regard  to  militarj- convenience 


807 


lUilitary  Hyij^ieiie. 
illllitary  Hygiene, 


REFERENCE  HANDBOOK   OF  THE  MEDICAL  SCIEXCES. 


in  relation  to  ground  for  assembly  and  drill,  there  is  no 
reason  to  maintain  in  the  modern  cimtonnients  and  posts 
the  traditional  hollow  square,  wliich  is  a  quasi-defensive 
arrangement  the  relic  of  the  blockhouse  and  the  primi- 
tive fort.  Parkes  advises  the  long  axis  of  barracks  to 
run  north  and  south,  so  that  the  sun's  rays  may  fall  on 
both  sides  of  the  ridge.  But  this  docs  not  seem  neces- 
sary in  the  simple  quarters  now  under  discussion,  -wliere 
the"  sunlight  should  pour  through  the  windows  as  here 
sugffested.  In  liot  climates,  at  home  or  abroad,  the 
buildings  should  be  i-aised  a  few  feet  on  piers  to  allow 
the  air'to  circulate  freely  under  the  floors,  and  they 
should  have  broad  verandas.  Where  there  are  cellars, 
especially  when  higher  ground  is  near,  the  foundation 
walls  must  be  ju-otected  by  blind  drains  lower  than  the 
bottom  of  those  walls,  through  which  the  intercepted 
water  may  be  drawn  off.  Cellar  walls  laid  dry  or  only 
slight!}'  pointed  on  the  inside  are  liable  to  dislocation  by 
water  entering  and  freezing.  Underground  foundation 
walls  should  lie  laid  in  mortar  of  cement  and  sand  and, 
unless  drained  on  the  exterior,  the  outer  space  should 
be  filled  with  gravel  to  conduct  surface  water  down  into 
the  soil,  if  that  is  porous.  If  the  soil  is  not  porous,  the 
bottom  of  the  wall  on  all  sides  should  be  drained.  The 
outside  of  e\'erj'  foundation  wall  made  of  sandstone,  soft 
limestone,  or  brick  should  be  coated  with  melted  tar  for 
water-proofing,  and,  l)esidc's,  a  damp-proof  course  should 
be  introduced  to  check  the  upward  capillary  movement 
of  moisture.  In  other  words,  no  pains  is  too  great  in  the 
estimate  of  health  to  secure  dr_v  dwellings.  In  our  insu- 
lar possessions  troops  will  be  quartered  for  a  long  time 
to  come  in  permanent  public  buildings  erected  for  other 
purposes  but  appropriated  for  the  time  bj'  the  military 
arm,  in  a  few  wooden  Spanish  barracks,  or  in  temporary 
newly  constructed  one-story  barracks  of  bamboo  and 
nipa.  It  is  particularly  desirable  tliat  in  all  of  these  the 
men  should  sleep  well  above  the  ground.  Where  tropi- 
cal barracks  are  constructed  the  roof  should  not  be  flat, 
imless  it  is  double  with  ample  air  space,  and  there  should 
be  wide  verandas.  Tlie  most  important  room  in  the  bar- 
racks is  the  dormitory,  wliich  is  usually  called  the  squad- 
room,  and  in  it  the  men  pass  the  most  of  their  time  while 
indoors.  Unlike  some  foreign  armies,  our  juen  have  sep- 
arate dining-rooms  well  equipped  with  attractive  table 
ware.  The  newer  quarters  also  provide  a  I'eading-room 
as  a  place  for  quiet  assembly  free  from  lockei's,  beds, 
and  gun-racks.  The  minimum  allowance  of  space  per 
man  in  the  squad-room  is  fifty  square  feet  floor  area  and 
six  hundred  cubic  feet  (;f  air.  South  of  HG'  Korth  iu  tlie 
United  States  these  figures  should  be  seventy  and  eight 
Iiundred,  and  in  the  trojjics  men  require  from  seventy- 
five  to  one  hundred  and  fifty  square  feet  and  from  fifteen 
hundred  to  three  thousand  cubic  feet.  In  calculating 
the  air  space,  allowance  may  be  made  for  a  certain  per- 
centage of  inmates  constant!}'  absent  in  the  hospital,  on 
guard,  in  confinement,  detached,  and  the  like;  but  the 
floor  space  should  be  estimated  iu  relati(m  to  the  actual 
number  of  bunks  (cots)  allowed,  regardless  of  their  aver- 
age occupation.  Where  the  squad  rooms  are  heated  by 
coils  containing  steam  or  hot  water,  as  is  the  case  in  some 
of  the  newer  barracks,  these  should  not  be  placed  along 
the  wall,  because  the  radiation  would  be  intenser  near  the 
heads  of  the  sleepers  instead  of  nearer  their  feet.  It  is  a 
common  error  to  make  the  squad-room  too  wide.  Jlore 
than  twenty-four  feet  in  width  renders  it  more  difficult 
for  the  Sim  to  jienetrate  everywhere  and  for  tlie  air  ;o  be 
completely  changed.  The  walls  should  not  be  less  than 
twelve  nor  more  than  fourteen  feet  high.  Where  ordi- 
nary dwelling-liouses  are  taken  for  temporary  quarters, 
their  capacity  may  be  e.stimated  as  follows:  In  rooms 
fifteen  feet  wide  one  man  to  the  yard  in  length ;  in  those 
Iwtween  fifteen  and  twenty -five  feet  wide,  two  men;  in 
those  more  than  twenty-five  feet  wide,  three  men  to  the 
linear  yard. 

Good  ventilation  consists  in  not  perinitting  the  air  to 
exceed  the  standard  of  allowable  carbonic  imiuirity  (6-7 
parts  COj  in  air  10,000).  Perfect  ventilaliou  consists  in 
supplying  every  man  at  all  times  not  only  with  air  which 


has  not  been  recently  breathed  but  whicli  is  not  contami- 
nated with  the  products  of  combustion  nor  with  the 
emanations  of  human  bodies,  which  is  not  of  uncomfort- 
able temperature,  and  whicli  is  free  from  currents  or 
draughts.  The  renewal  of  air  so  as  to  attain  even  good 
ventilation  is  one  of  the  most  diflicult  ijroblems  to  solve, 
both  theoretically  and  practically.  It  requires  three 
thousand  culiic  feet  of  fresh  air  per  man  per  hour;  that 
is,  if  six  hunilred  feet  of  air  space  is  the  allowance.  It 
should  be  filled  five  times  an  hour,  which  would  compel 
a  change  of  the  entire  volume  eveiy  twelve  minutes. 
With  a  smaller  allowance  of  space,  the  change  must  pro- 
portionably  be  more  rapid.  This  change  is  necessary  be- 
cause, through  the  diffusion  of  gases,  the  air  contaminated 
by  the  lungs,  the  skin,  the  generation  of  artificial  illumi- 
nation, and  the  dccom])osition  of  fuel  mixes  freely  with 
the  whole  volume  of  air  and  defiles  it.  If  it  were  possi- 
ble for  a  man  to  inspii-e  fioni  a  reservoir  of  fresh  air  and 
to  expire  into  an  independent  receptacle,  the  allowance 
of  six  hundred  cubic  feet  would  not  require  prompt  re- 
newal. It  is,  however,  useless  with  the  means  at  our 
disposal  to  attempt  perfect  ventilation  for  soldiers'  bar- 
racks; all  that  we  can  hope  to  attain  is  the  technically 
"  good. "  This  is  accomplished  by  means  of  the  diffusion 
of  gases  and  by  the  passage  of  air  from  and  into  the  out- 
er atmosphere.  By  the  property  of  diffusion,  by  which 
every  gas  will  enter  the  space  occupied  by  another  gas 
and  "the  mixture  will  not  separate,  the  gaseous  products 
of  respiration  and  combustion  pollute  the  natural  air  tint 
at  the  same  time  are  themselves  diluted,  .so  that  they  do 
not  present  a  concentration  of  harmful  gases,  but  rather 
tend  to  their  natural  dissipation.  To  conduct  the  con- 
taminated air  (jut  of  the  building  and  fresh  air  info  it  is 
the  mechanical  side  of  tlie  problem.  The  gaseous  diffu- 
sion goes  on  naturally,  except  as  far  as  restrained  In' 
material  obstacles.  The  sy.stematic  renewal  of  the  do- 
mestic atmosphere  is  the  real  difticulty.  The  ventilation 
of  elaborate  permanent  bai'racks  is  the  work  of  sjiecial- 
ists,  and  it  is  useless  to  occupy  space  here  in  the  discus- 
sion of  such  problems.  But  in  the  temporary  and  the 
simpler  permanent  structures  that  shelt<?r  the  troops  pro- 
vision to  this  cud  is  necessary,  is  frequently  overlooked, 
and  should  be  carefully  insisted  upon.  In  one-story 
buildings  the  usual  method  is  to  carry  air  shafts  from, 
the  ceiling  several  feet  beyond  the  roof  ridges,  terminat- 
ing them  in  cupolas  with  louvred  sides.  These  should 
not  be  greater  in  cross-section  than  one  square  foot  and 
they  should  be  jjrovided  at  the  rate  of  one  for  every 
twelve  (iccupants.  If  larger  shafts,  which  are  obiection- 
able,  are  used,  they  should  be  divided  by  one  or  more  lon- 
gitudinal diaphragms.  The  outgoing  current,  usually 
sufficient  in. intensity,  is  created  by  the  difference  in  tem- 
perature between  the  inside  and  the  outside  air  iu  cold 
weather,  or  by  aspiration  due  to  the  force  of  the  wind 
then  and  at  other  seasons.  This  is  practically  natural 
ventilation,  the  supply  being  provided  by  the  numerous 
doors  and  windows  with  attendant  accidental  crevices. 
Should  the  indraft  be  insullicient  it  may  be  increased  by 
openings  in  the  floor,  which  connect  directly  with  the 
outer  air  and  are  controlled  by  registers.  When  the  air 
supply  is  drawn  from  near  the  ground,  care  must  be 
taken  to  keep  that  surface  free  from  decom]iosing  mate- 
rial or  other  filth;  otherwise  it  is  possible  that  active  dis- 
ease-causes may  be  introduced,  and  at  the  best  the  air- 
supply  would  be  fouled.  The  outlet  shafts  should  have 
valves  to  control  the  currents.  In  winter  the  fresh  air  is 
best  warmed  by  introducing  it  through  pipes  at  the  base 
of  the  heating  apparatus,  which  should  be  in  great  part 
enclosed  by  a  jacket  breast  high.  The  outer  ends  of  the 
pipes  should  curve  down,  to  prevent  the  wind  blowing 
in  violently.  The  exit  shafts  should  be  placed  in  the 
corners  of  the  room  near  the  eaves  and  be  tall  enough  to 
use  the  aspirating  force  of  the  wind  without  interference 
from  the  ridge.  Valves  may  be  arranged  when,  as  some- 
times happens,  the  cold  air  is  liabk'  to  descend  through 
these  tubes.  An  excellent  method  to  take  advantage 
of  those  differences  of  temperature  in  the  air  u|ion 
which  all  natural  ventilation  depends,  is  to  surround  one 
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tiihe  by  another  a  little  larger  and  pass  both  from  the 
ceiling  throvigh  the  ridge.  The  inner  shaft  should  ex- 
tend fartlier  than  the  other,  both  above  and  below,  and 
at  tlie  lower  end  should  have  a  shelf  extending  nearly 


u^^;-^ 


Fig,  33W.— ImproTed  Conical  Tent. 

parallel  with  the  ceiling  for  a  short  distance,  to  direct  the 
in-coming  air.  (This  shelf  must  be  carefully  wiped  for 
dust  at  frequent  intervals.)  Ordinarily  the  warm  air  will 
escape  by  the  inner  tube  and  the  fresh  air  will  descend 
through  the  outer  tube,  iluch  air  passes  directlj- 
through  ordinary-  walls,  including  those  of  brick  and 
plaster.  AValls  that  are  painted  or  papered  are  much 
more  nearly  impermeable.  The  advantage  of  a  hard  fin- 
ished or  painted  wall  is  that  it  may  be  waslied  down  with 
a  disinfectant  solution  when  required.  The  disadvantage 
is  that  if  there  are  many  occupants  the  room  must  have 
ample  openings  for  the  admission  of  air. 

The  particular  reason  why  the  air  should  be  constanth^ 
changed  is  becau.se  air  just  expired  "  is  loaded  with  moist- 
ure, and  is  contaminated  with  org,an]C  matter  which  has 
a  strong  tendency  to  putrescence,"  and  acts  as  a  direct 
poison  when  taken  into  the  system,  as  it  must  be  if  men 
are  compelled  to  breathe  it.  And  it  is  true  also  that 
numbers  seem  to  intensify  the  ill  effects,  so  "that  the 
more  men  are  placed  together,  the  greater  should  be  the 
air  supply  per  head."  It  is  difficult  to  impress  upon  line 
olHcers  the  evil,  apart  from  the  merely  unpleasant,  effects 
of  overcrowding;  for  these  manifest  themselves  slowly. 
But  comparison  between  commands  otherwise  similar 
will  always  show  the  men  least  sup- 
plied with  air  to  be  the  least  effective  / 
and  the  most  sickly.  The  results  are 
the  same  as  those  in  civil  life  in 
crowded  domiciles.  The  walls  and 
ceilings  of  plastered  rooms  should  be 
lime  washed  at  least  twice  a  year 
and  the  plaster  should  be  re- 
newed not.  less  frequently  than 
once  in  ten  years, 
and  oftener  should 
there  have  been  an 
epidemic,  for  the 
organic  matter  al- 
readj'  referred  to  is 
lialile  to  become  en- 
tan  gled  therein. 
Painted  or  hard- 
finished  walls 
should  be  washed 
down  with  a  bi- 
chloride-of-mer- 
cury  .solutfon  semi- 

ann'uallv  and  the  paint  be  renew-ed  once  in  two  years. 
The  squad-room  windows  should  be  freely  opened 
for  at  least  an  hour  at  reveille  and  again  toward  even- 
ing, regardless  of  any  but  the  most  stormy  weather. 
In  a  sui'table  climate  some  windows  should  be  constantly 
open.     This  seems  to  be  too  obviously  necessary  to  re- 


quire formal  instruction,  but  experience  shows  that 
without  constant  oversight  even  the  simplest  sanitary 
rules  will  be  disregarded.  The  floors  sliould  be  diy 
scrubbed  or  mopped  carefull)'  with  a  damp  cloth,  but 
unless  restrained  soldiers  will  invariably  dash  upon  it 
bucketfulsof  water  requiring  lioiu-s  todry.  Wainscoted 
walls  are  frequent  harbors  of  vermin  and  should  be  dis- 
couraged. Under  the  groimd  floors  of  temporary  build- 
ings there  is  a  constant  liabilitj'to  the  collection  of  slops, 
dust,  and  general  debris,  leading  to  the  formation  of  what 
is  practically  a  shallow  cesspool.  The  care  of  his  arms 
and  accoutrements  can  be  taught  the  average  soldier 
much  more  readily  than  tlie  intelligent  care  of  his  quar- 
ters. Soldiers  in  "permanent  barracks  are  supplied  with 
single  bedsteads  and  wire  mattresses,  and  have  cotton 
mattresses  with  sheets,  pillows,  and  pillow  cases.     It  is 


FIG.  3346.— Wall  Tent. 


Fig.  3343.— Common  Tent. 

my  impression  that  a  good  bedsack,  with  a  reasonably 
frequent  change  of  hay  or  .straw,  is  more  comfortable 
and  more  healthful  than  the  cotton  mattress  after  it  has 
been  used  a  few  months.  All  bedding  of  whatever  kind 
should  be  freely  exposed  to  the  sim  half  a  day  at  least 
once  a  week,  and  the  more  frequently  the  better.  Blan- 
kets should  be  aired  and  sunned  every  tine  day,  and 
neither  dampness  nor  overheating  should  be  tolerated 
within  the  quarters. 

Tents  (tad  Camps. — In  the  field  the  improved  conical 
(or  modified  Siblej'),  the  common  (or  wall-A),  or  the  shel- 
ter tent  (tente  d'abri)  are  used  for  soldiers  and  the  wall 
tent  for  officers.  In  very  active  operations  officers  may 
use  tents  like  those  of  their  men.  Hereafter,  according 
to  lecent  instructions,  all  tents  will 
be  tan  color  instead  of  white.  The 
conic  U  ind  wall  tents  are  used  for 
camps  of  some  ]iermanence,  or  for 
slow  movements  in  heavy  marching 
oidei  the  shelter  tent  is  used  on 
cimpaign.  As  now  issued, 
the  conical  tent  (Fig.  3844) 
is  1(3  feet  5  inches  in  diameter 
at  the  base;  it  has 
a  wall  of  3  feet, 
^\;  from  which  it  .slopes 

*      'T'.     inward  to  a  circle 
>-i[     18  inches  in  diam- 
.^-.  ■  ^   etcr   10    feet    from 
,ii^.-~         the  ground.    Its  top 
_'  ■  is  crowned  and  pro- 

tected by  a  conical 
hood  open  at  the 
.side  and  the  apex. 
It  may  contain  a 
central  stove;  it  is 
fairly  ventilated; 
and  it  is  the  most  economical  and  comfoitable  tent  for 
a  fixed,  or  fairl.y  permanent,  cam]),  or  for  a  slow  march. 
Its  floor  space  is  about  212  feet,  and  its  cubic  capacity 
is  about  1.4.50  feet.  Its  oflicial  complement  of  men, 
which  at  the  least  is  double  the  proper  number,  is  20 
infantry,  or  17  cavalry  with  their  saddles.     The  com- 


809 


.Ililltarj-  Hygleue. 
.llilitary  Hygiene. 


EEFERENCE   HANDBOOK  OF  THE  MEDICAL  SCIENCES. 


mon  teut  (Fitc.  8345),  has  a  vyall  of  2  feet,  with  a  base  of 
8  feet  4  inches  by  6  feet  10  inches.  The  ridge  is  6  feet  10 
inches  from  tlie  ground.  It  has  a  ventilator  3  by  6 
inches,  protected  by  a  flap,  in  both  the  front  and  rear 
wall.  Its  floor  space  is  57  feet,  its  cubic  capacity  is 
abo\it  250  feet,  and  its  regulation  allowance  of  men  is  4 
mounted  or  6  foot  soldiers.  In  its  greatest  dimensions 
this  would  give  each  infantryman  a  floor  space  Ki  inches 
wide  on  which  to  sleep.  Were  tents  air-tight  their  occu- 
pants, at  the  military'  rate,  would  meet  witli  speedy  death ; 
but  the  redeeming  feature  of  dry  canvas  is  its  permeability 
by  air,  to  which  it  offers  slight  resistance.  Nevertheless 
it  is  manifest  that,  after  making  the  most  liberal  allow- 
ance for  probable  absentees,  men  cannot  remain  in  health 
iu  such  close  quarters.  When  the  teut  walls  are  wet,  the 
swollen  and  saturated  tibres  confine  the  organic  particles 
as  well  as  interfere  witli  the  interchange  of  gases,  and  a 
closed  wet  teut  speedil}'  becomes  offensive  and  poisonous 
to  its  occupants,  notwithstanding  the  presence  of  the 
ventilators. 

Officers  in  fixed  camps  use  a  wall  tent  that  is  9  feet 
square  at  the  base,  with  a  perpendicular  wall  of  3  feet  9 
inches,  and  a  roof  slanting  inward  to  a  ridge  at  the 
height  of  8  feet  6  inches  (Fig.  8346).  It  has  a  ventilator, 
4  by  8  inches,  in  both  the  front  and  rear  walls.  This  tent 
is  covered  by  a  fly,  which  is  a  false  roof  of  canvas  resting 
on  the  ridge,  but  at  the  eaves 
separated  from  the  true  I'oof 
by  a  few  inches, 
a  few  inches  Ijeyon 
The  fly  is  particu 
in  protecting  the 
from  lain  and  from 
of  the  sun,  by  the  air 
tween  it  and  the 
roof.  This  tent 
lias  a  floor  space 
of  81  feet  and  a 
<:ubic  capacity  of 
nearly  500  feet. 
■Ordinarily  it  is 
occupied  bv  one 
or  two  oHicers, 
according  to  rank, 
and   when    not 

ciowded  is  very  comfortable  in  temperate  weather. 
When  tactical  considerations  permit,  the  door  of  the  tent 
should  open  to  the  east. 

Hospital  tents  are  larger  wall  tents  with  corresponding 
flies,  used  for  the  shelter  of  the  sick.  They  are  14  by  15 
at  the  base  and  12  feet  to  the  ridge,  and  may  be  opened 
at  each  end  so  as  to  be  thrown  together  in  extension. 

All  teuts  when  the  canvas  is  swollen  by  moisture,  or 
they  are  directly  exposed  to  the  sun,  are  oppressive  from 
imperfect  ventilation  and  the  heat.  To  overcome  some 
of  these  objections  Capt.  Edward  L.  Munsou,  Medical 
Department  United  States  Army,  has  devised  a  hospital 
tent  which  differs  from  the  regulation  tent  in  these  par- 
ticulars: (1)  The  fly  is  two  feet  longer  and  four  feet 
wider.  (2)  There  is  a  ridge  pole  for  the  fly  one  foot 
higher  than  the  ridge  of  the  tent.  (3)  The  canvas  at  the 
apex  of  the  tent  is  cut  out  over  its  entire  length  for  a 
space  one  foot  wide  on  each  side  of  the  ridge,  except  for 
one  foot  at  each  end,  and  its  place  taken  b_y  a  rope  net- 
ting with  a  mesh  two  inches  scjuare.  (4)  A  canvas  flap 
the  full  length  of  the  tent  attached  to  the  base  of  the  net- 
ting at  one  side,  wide  enough  to  cover  completely  the 
netting  if  desired  for  inclement  weather  and  to  tie  down. 
(•5)  The  ordinary  tent  ridge  pole  is  dispensed  with  and  the 
tent,  except  at  "the  extremities,  is  suspended  from  the  fly 
ridgepole.  (6)  The  upright  poles  are  prolonged  one  foot 
by  metal  rods  which  support  the  ridge  pole  of  the  fly. 
<7)  The  fly  is  white  and  tlie  tent  tan-colored.  These 
tents  may  be  ])itched  so  that  b\'  a  locking  arrangement 
the  flies  may  join  to  form  a  continuous  ward.  The  ad- 
vantages are  a  nearly  complete  protection  of  the  tent  it- 
self from  the  direct  rays  of  the  sun  ;  a  large  space  above 
the  tent  whose  air  may  be  easily  changed  by  the  action 
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of  the  wind  with  complete  ridge  ventilation  through 
forty-eight  square  feet,  as  against  much  less  than  a  foot 
near  the  apex  in  the  regulation  tent;  and  also  a  space  be- 
tween the  ends  of  adjacent  tents,  which  is  valuable  in 
contagious  diseases  and  as  affording  storage  room  for 
ward  property  and  giving  more  direct  lateral  entrance. 
Experimentally  it  has  been  shown  that  the  temperature 
within  the  imjjroved  tent  in  hot  weather,  when  the  ther- 
mometer ranged  from  87"  to  104.5°  F.  in  the  sun  and  from 
79.5°  to  93'  F.  in  the  shade,  averaged  seven  degrees  less 
than  that  in  the  regulation  hospital  tent,  and  as  compared 
with  the  conical  wall  tent  it  was  from  9.5°  to  18.5"  F. 
lower.  Apart  from  this  difference  of  temperature,  the 
ventilation  is  so  much  better  that  the  natural  quality  of 
the  air  is  fairly  maintained.  The  objections,  which  are 
mechanical  and  not  serious,  are:  (1)  The  melal  prolonga- 
tions of  the  poles  are  liable  to  fracture  or  distortion;  (2) 
the  ridge  pole  is  in  two  parts,  and  under  rough  usage  in 
transportation  the  malleable  iron  bands  which  maintain 
the  union  may  be  broken  or  bent  so  as  to  become  unser- 
viceable; (3)  under  vei'}-  high  winds,  there  is  greater 
risk  of  the  fly  being  blown  away  (see  Fig.  3347). 

No  tent  is  properly  pitched   until  it  is  well  ditched. 
This  should  never  be  omitted,  even  when  it  is  intended 
to  move  camp  tlie  next  da3',  except  in  those  peculiar  re- 
gions where  the  rainless  season  is  an   established  con- 
dition;    for    there    are    often 
changes  in  orders,  the  weather 
is   always    uncertain,  anil  the 
habit  is  a  valualilc  one  to  ac- 
(|uire.     Nevertheless,  men  will 
not  take  the  trouble  to  ditch 
their  tents  until  they  have  been 
flooded  once  or   twice,  unless 
compelled  by  au- 


Fig.  3347.— Munson'8  Hospital  Tent. 


thority.  This  is 
to  be  insisted 
upon.  The  ditch 
should  be  about 
si-X  inches  wide 
and  four  inches 
deep,  and  should 
follow  the  natural 
slope  of  the 
ground  into  an 
adequate  company  ditch.  As  a  rule,  the  ground  is 
sufficiently  damp  to  be  unwholesome  for  sleeping  di- 
rectlj'  upon,  and  the  men  are  to  be  taught  to  protect 
themselves  by  straw,  hay,  boards,  or  some  water|iroof 
material,  but  not  with  green  foliage  or  other  damp 
objects,  except  in  the  absence  of  anything  better  to 
raise  them  from  the  mud.  Authority  must  supply  the 
place  of  experience  in  enforcing  this  with  recruits  in 
ordinary  camps.  A  poncho  or  india-rubber  blanket 
may  be  issued  in  the  field.  This  waterproof  may  com- 
pletely iirotect  the  sleeper  from  soil  dam])ness,  and  is, 
perhaps,  the  most  important  .single  article  for  the  soldier's 
use.  Should  the  camp  stand  longer  than  a  day  or  two, 
slight  platforms  should  be  raised  a  few  inches  from  the 
ground  for  the  men  to  sleep  on.  This  is  imperative  iu 
nearly  every  climate.  Soldiers  in  the  field  very  promptly 
learn  to  utilize  material  in  that  direction.  The  tent  walls 
should  lie  raised  several  hours  every  fair  day,  all  tlie  bed- 
ding and  the  covering  of  the  floor  should  be  witlidi'awn 
and  exposed  to  the  sun,  and  every  iiarticle  of  refuse 
carefully  removed,  and,  if  possible,  burned.  In  warm 
weather  one  side  of  the  wall  to  (leeward)  may  be  raised 
at  night.  Every  tent  should  have  an  adjacent  unoccu- 
pied space  of  at  least  its  own  area,  or,  better,  twice  as 
great,  iu  addition  to  the  company  street;  and  once  a 
week  the  teut  should  be  changed  to  the  new  site,  and  the 
old  one  scraped  and  exposed  to  the  sun.  When  camps 
have  some  permanence  and  lumber  is  available,  they 
often  are  floored  with  boards  by  the  quartermaster.  In 
such  cases  the  floor  should  not  be  an  immovable  one. 
Every  board  should  be  loose,  that  it  may  be  taken  up  for 
inspection.  Ordinarily  such  floors  do  not  appear  as  well, 
imd  there  will  be  the  temiitation  to  conceal  things  beneath 
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them.  But  vigilant  inspection  will  remedy  that  evil, 
while  with  the  li.xeU  floor  certain  waste  matter  will  work 
itself  through,  and  it  cannot  be  reached  for  removal. 
With  care  a  camping-ground  may  long  be  kept  whole- 


FiG.  334S.-fhetter  Tent. 

some.  But  tents,  as  just  described,  are  now  used  onlj' 
for  small  camps  and  under  e-xcejitioual  circumstances. 
An  army  of  .any  size,  and  especially  an  active  conunand, 
carries  the  shelter  tent  as  personal  equipment.  This  we 
have  adopted  from  the  French,  who,  for  some  cause, 
have  discarded  it.  It  consists  of  pieces  of  canvas,  each 
abotit  si.\ty-tive  by  sixty-one  inches,  with  a  triangular 
flap  at  one  end.  The  halves  are  buttoned  together  over 
light  poles  which  are  part  of  the  equipment,  so  that 
when  pitched  the  tent  stands  nearh-  foiu"  feet  liigh  at  the 
ridge  and  the  main  triangle  is  five  feet  five  inches  long, 
The  flaps  close  one  end  with  an  outward  angle,  increas- 
ing the  length  b_y  twelve  or  fourteen  inches  (Fig.  3348). 
Four  straps  are  let  into  one  border  which  serve  to  make 
the  blanket  roll  more  compact,  when  the  shelter-half  is 
used  as  the  wrapper  (Fig.  3349).  Each  soldier  carries 
one  piece,  or  a  shelter-half,  so  that  two  men  have  a  com- 
plete tent  between  them.  When  dry,  each  man's  part 
weighs  about  two  pounds  and  a  half. 

When  the  camp  is  likely  to  i-emain  for  some  time,  log 
foundations  or  walls  from  six  inches  to  five  feet  high  and 
chinked  with  mud,  are  often  made,  and  the  tents  are 
iiseil  mercl}'  as  roofs.  Under  sucli  circumstances  shift- 
ing is  impossible,  and  the  internal  jjolice  must  be  the 
more  carefully  insisted  upon.  As  a  rule, 
no  excavations  should  be  made  for  tents  ^^ 

or  huts,  but  there  are  exceptionally  dry 
soils   where,   for  the   sake   of   warmth, 
this  may  be  allowed   after  the  general 
conditions    are    studied.      But    soldiers 
will    frequently    begiu    to 
dig    without    asking    per- 
mission,  and    the    medical 
and    other   officers    should 
settle   the  question   in   ad- 
vance.      The     plan    of     a 
camp  is  a  matter  of  regu- 
lation not   necessary  to  re- 
hearse    here,     but     every 
modification  should  be 
in  the  direction  of  ex- 
pa  nsiou.     The  com- 
pression of  camps  is  a 
military    vice     into 
wliich  commanders  are 
prone   to    fall,   appar- 
ently   under   the    im- 
pression that  the  less 
space     occupied     the 
greater    will     be     the 

economy  of  labor,  and  the  better  will  the  troops  be  in 
hand.  Pains  slioidd  be  taken  to  point  out  to  both  offi- 
cers and  men  the  evils  of  overcrowding,  and  the  neces- 
sity for  fresh  soil,  especially  as  to  ventilation  and  the 
presence  of  debris.  These"  increase  directly  with  the 
size  of  the  command.  Fortunately,  where  shelter  tents 
are  used  with  only  two  men  to  ii  tent,  the  ventilation 


Fig.  Si5<i.— Army  ot  the  Potomac  Lofe'  hut. 


at  least  is  not  likely  to  sulTer.  But  the  camp,  other  con- 
ditions permitting,  should  cover  as  much  ground  as 
can  be  properly  iioliced. 

The  foregoing  aijplies  chiefly  to  summer  campaigns  or 
those  with  little  rest.  For  more  permanent  or  winter 
camjis  the  troops  should  be  hutted  and,  as  it  is  out  of 
the  question  for  the  Government  to  build  quarters  in  the 
field  for  a  large  army,  they  must  provide  the  shelter  bj' 
their  own  labor.  The  following  scheme  is  a  modifica- 
tion, so  far  as  the  huts  themselves  are  concerned,  of  that 
suggested  by  Col.  Charles  Smart,  Medical  Department 
Uniteil  States  Army,  which  in  turn  was  based  upon  the 
actual  experience  of  the  Army  of  the  P(jtomac  in  Virginia. 
That  army  built  huts  nine  feet  eight  inches  by  six  feet 
in  the  clear,  and  covered  them  with  shelter  tents,  to  house 
four  men  (Fig.  33.50),  At  one  end  was  a  platform  for  three 
to  sleep  upon.  The  fourth  man  was  generally  absent 
through  soiue  incident  of  service,  but  if  present  slept  on 
the  floor.  Colonel  Smart's  plan  (Fig.  33.51)  was  for  a 
cabin  thirteen  by  seven  feet,  with  a  double  bedstead  on 
each  .side  of  the  central  passage.  The  hutting  arrangement 
here  proposed  enables  the  coupled  cabins  to  correspond 
with  and  to  be  sutlicient  for  a  squad  of  eight,  which  is  the 
fighting  unit  of  an  iufantiy  company.  Where  timber  is 
available,  pairs  of  log  cabins  should  be  built,  each  cabin 
to  be  eight  feet  by  eleven  interior  measurement,  standing 
end  to  end  six  feet  apart,  and  the  interspaces  roofed. 
The  doors  should  be  in  the  adja- 
cent ends  but  not  midway,  and  the 
chimney  outside  of  the  house,  built 
of  stone  or  of  sticks  and  lined  with 
clay,  should  be  in  the  middle  of  one 
long  side.  The  walls  .should  be  .six 
feet  to  the  eaves  and  the  ridge 
nearl}'  ten  feet  from  the  ground. 
In  each  cabin  two  sleeiiing-plat- 
forms  along  one  end  and  the  longer 
side,  each  six  and  a  half  by  four 
and  a  half  feet  and  fifteen  or  eighteen 
inches  from  the  fioor,  would  accom- 
modate two  men  apiece  lying  with 
their  heads  adjacent  (Fig.  33.52 ). 
These  should  "not  be  clo.sed  in  under- 
neath, and  under  no  pretence  should 
double-tier  bunks  be  permitted. 
AVhere  timber  is  not  available  mud 
(adobe)  walls,  or  wattle  plastered 
with  clay,  are  generally  practicable. 

To  cover  this"  cabin  the  Quartermaster's  Department 
should  issue  a  roofing-canvas  thirteen  by  fourteen  feet, 
few  inches  larger  each  ■way.  This  can- 
vas roof  should  be  so  ar- 
ranged as  to  be  detached  at 
a  moment's  notice,  and  the 
lly  be  tied  by  fly-ropes  to  a 
rail  just  beyond  the  eaves. 
The  covered,  and  by  pref- 
erence the  flooi'ed,  porch 
between  the  huts  would  be 
.■;i\  by  nine  feet  in  the  clear 
and  its  canvas  roof 
should  be  seven  by 
fourteen  feet.  There 
is  no  existing  provision 
■  i  for  the  issue  of  such 
~  canvas,  but  neither 
should  there  be  any 
dilficulty  in  obtaining 
an  article  of  equip- 
ment at  once  so  useful 
and  economical  when 
its  desirability  is  once  impressed  upon  the  authorities. 
It  would  not  be  costly  and  could  lie  readily  transported  in 
the  room  of  more  formal  tentage.  If  this  is  not  provided, 
the  roof  must  be  of  boards  or  "shakes,"  .supplemented  by 
spare  shelter  tents.  Such  a  cabin  w(nild  have  a  ctiliic 
capacity  of  seven  hundred  feet.  'Phis  is  insuftieient 
theoretically,  but  it  is  the  maximum  practicable.     The 
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constant  fire  \roiild  insure  a  {rue  renewal  of  air  even 

altliough  the   fresh  volume  raiglit  not  be  great  at  any 

particular  time.     If   required,  air  holes   could  easily  be 

piovided  in  the  chiuldng.     As  Colonel  Smart  points  out, 

niiequate  .space  between  tlie 

houses  must  be  preserved.  -s^m:         ^^ 

The     minimum    allowance  "^^f      ~" 

between  those  of  the  same 

row  should  be  equal  to  the 

height  of  the  walls,  and  the 

passage  in  the  rear  bet  ween 

adjacent  rows  should  equal 

the   height    of 

the     ridge. 

Should    this 

spacing  en 
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croaeh  too  mucn  on  the  company  streets,  which  sliould 
always  be  ample,  the  camp  should  be  formed  in  "column 
of  division."  For  both  sanitary  and  military  reasons, 
the  space  or  porch  between  the  twin  cabins  should  be 
kept  opeu  front  and  rear.  Before  building,  the  ground 
sliould  be  freed  from  moisture  and  the  whole,  but-sites 
aiid  streets,  be  systematically  ditched.  The  floors  should 
be  covered  with  sand  and  gravel  well  pounded  and, 
when  possible,  concreted.  The  company  streets,  con- 
stantly occupied,  for  roll-calls  and  other  duties,  should 
be  so  prepared  that  the  men  may  remain  dry-shod.     The 


for  it  is  always  to  be  remembered  that  the  warmth  of 
the  cabin  is  liable  to  draw  into  it  with  the  soil  air  the 
contained  gaseous  contaminations. 

Unfortunately  the  presence  of  a  large  army  compels 
great  density  of  populatitJU  and 
a  corresponding  collection  of 
refuse.  As  soon  as  the  camp 
site  is  lixed  and  the  water-sup- 
ply guarded,  the  latrines  should 
be  esiablished.  Tliis  most  im- 
portant duty  should  be  done  at 
once,  and  no  plea  that  the  com- 
mand will  certainly  move  in  the 
morning  be  allowed  to  postpone 
it.  The  most  useful  field  .sink 
trench  two  feet  wide  at  the 
top,  and  fi-om 
two  to  ten  feet 
deep,  in  propor- 
tion to  the  prob- 
able .stay.  It  is 
better  to  multi- 
ply the  siidvs 
than  to  have  ex- 
cessively long 
ones,  twelve  or 
fifteen  feet  be- 
^  ing  a  suitable 
=  length.  The 
^  earth  should  be 
S  thrown  to  the 
rear,  and  a  layer 
of  a  few  inches 
from  it  be  cov- 
ered in  every 
m  o  r  n  i  n  g  a  n  d 
evening,  and 
more  frequently 
if  the  sink  is  much  used.  A  shallow  trench  should  lie 
completely  covered  in  one  foot  from  the  surface,  a  deep 
one  at  three  or  four  feet.  Sinks  should  be  screened 
by  bushes,  and  in  temporarj'  camps  the  seat  is  a  pole 
sujiported  by  forks.  In  more  ])ermaueDt  camps  the 
trench  should  have  box-seats  opeu  to  the  rear,  and 
have  some  protection  from  tlie  sun.  The  commission  of 
any  nuisance  about  the  camp  is  to  be  rigorousl_v  forbid- 
den :  nothing  is  so  demoralizing  or  so  distinctly  marks 
ill-disciplined  troops  as  soil  pollution  of  that  kind.  Uri- 
nals nearer  at  hand  may  be  set  apart,  and  their  use  be 


Fig.  3352.— Plan  of  Cabins  for  Squads  ol  Eifrht. 


cabin  roof  should  be  systematically  removed  to  admit 
the  sun,  and  when  the  sites  are  damp  the  floors  should 
b(-  cov<:red  with  split  logs.  Banking  or  excavation  is 
always  objectionable,  and  e.xcept  for  ditching  the  sur- 
face of  the  soil  should  be  disturbed  as  little  as  possible, 
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compelled.    Special  punishment  should  be  awarded  men 
who  in  such  ways  defile  the  vicinity  of  the  tents. 

The  possible,  and  in  dirty  camps  the  probable,  spread 
of  disease  by  flies  is  properly  receiving  greater  recogni- 
tion than  formerlv  when  the  modes  of  transmission  were 
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not  well  made  out.  Filthineiss  thus  becomes  an  offeuce 
against  health,  as  vrell  as  against  decency  and  manners. 
But  the  practical  maintenance  of  cleanliness  in  such 
places  is  much  move  difficult  in  the  field  than  it  might 
appear  to  be  in  the  stud}'.  For  instance,  rocky  soiC or 
that  with  a  high  ground  water,  compels  the  multiplica- 
tion of  shallow  sinks  with  a  corresponding  risk  of  sur- 
face infection.  Probably  the  most  ellicieut  method  to 
keep  a  field  sink  clear  of  Hies  is  to  burn  in  it  twice  a  day 
a  little  straw  or  paper  well  sprinkled  with  petroleum. 
Or  the  petroleum  itself  may  be  poured  over  the  surface 
in  small  quantities  and  tired.  Quicklime  thrown  into 
sinks  is  a  cheap  and  valuable  disinfectant.  But  in  some 
regions  it  cannot  be  obtained  at  all,  and  with  a  large 
army  its  supply  and  ]»rticularly  its  proper  distribution 
is  impossible.  The  Quartermaster's  Department  now 
supplies  for  camps  of  position  an  apparatus  whose  ex- 
pense for  cost  and  manipulation  is  more  than  compen- 
sated b}'  the  increased  comfort  and  health  of  the  men. 
It  is  not  impossible  that  this  appliance  might  be  a  part 
of  the  train  of  every  army,  although  the  more  mobile  tlie 
force  the  less  available  wonid  it  be.  It  maybe  described 
in  brief  thus:  The  receptacle  is  a  trough  of  galvanized 
iron,  with  the  angles  rounded  for  elli<'ient  cleaning. 
This  is  fourteen  feet  long,  twenty -two  inches  wide  at  the 
top,  eighteen  inches  deep  at  the  lowest  part,  and  is  held 
in  a  wooden  frame  that  supports  it  in  position  and  pro- 
tects it  in  transportation.  This  frame  sustains  seven 
seats.  An  independent  urinal  discharges  into  the 
trough.  The  trough  is  charged  with  a  disinfecting  mixt- 
ure of  quicklime  and  water,  and  the  contents  are 
pumped  at  stated  intervals  into  an  odorless  e.xcavatiug 
tank  on  wheels  which  is  emptied  in  such  place  as  may  be 
■designated.  There  have  also  been  issued  to  some  com- 
mands in  the  East  portable  conveniences  on  the  earth- 
closet  principle,  whose  contents  are  removed  twice  daily. 

At  the  same  time  that  the  camp  is  determined  the 
kitchens  arc  to  be  established,  and  always  in  the  relative 
place  the.v  would  occupy  were  the  camp  to  persist  a 
mouth.  Liquid  .slops  from  the  kitchen  may  go  into  a 
pit,  but  other  kitchen  refuse  should  be  thrown  into  bar- 
rels, not  upon  the  ground.  The  best  form  of  kitchen 
sink,  when  opportunity  peraiits,  is  a  deep  excavation 
■covered  sufficiently  to  e.xclnde  the  atmospheric  heat, 
with  a  small  trap-door  opened  only  when  slops  are 
poured  in.  The  relative  coolness  delays  putrescence  and 
flies  avoid  the  darkness.  All  the  ordinary  refuse  of  the 
camp  should  be  burned,  if  possible,  unless  there  are  mili- 
tary reasons,  when  in  the  presence  of  the  enemy,  to  the 
contrary.  Under  any  circumstances  it  must  be  carefully 
removed  by  transportation  or  burial.  If  transported,  it 
must  be  to  such  a  point  as  will  not  be  offensive  to  any 
other  camp.  Only  the  most  pressing  exigency,  in  peace 
or  war.  should  authorize  the  occupation  of  an  old  camp- 
ground. This  rule  is  general  and  imperative.  As  soon 
as  the  men  are  encamped  and  have  rested,  the  second  day 
usually,  the  company  streeti^  and  other  open  spaces  are 
to  be  carefiUly  marked  out  from  encroachment. 

Avoidable  C.vmp  Dise.vses. — This  is  not  the  place  in 
■which  to  discuss  the  treatment  of  the  diseases  to  which  sol- 
diers are  especially  liable,  nor  even  to  enumerate  those  to 
which,  like  other  men,  they  are  subject;  but  attention  is 
invited  to  the  avoidance  of  several  of  the  more  important. 

Enteric  T^t'ccc  is  very  apt  to  prevail  among  newly  raised 
troops,  and  all  f;ecal  "discharges  in  camp  should  be  care- 
fully disposed  of,  because  the  incipient  diarrhcea  of  a 
tvphoid  fever  case  cannot  be  distinguished  from  one  that 
is  not  infectious.  It  is  also  liable  to  be  spi-ead  by  the 
urine.  The  pollution  of  drinking-water  by  the  specific 
<lischarges  is  the  most  common  method  of  distributing 
typhoid  fever  in  civil  life  and  in  garrison :  but  in  large 
camps  it  is  probable  that  contaminated  dust  and  infec- 
tion-carrying insects  are  m<jre  inqjortant  agents  in  its 
spread.  It  "has  been  demonstrated  that  in  the  field,  par- 
ticularly, tiies  maj'  carrj-  upon  their  extremities  and  de- 
posit upon  food  "substances  experimentally  added  to 
ffecal  discharges,  and  it  is  therefore  extremelj'  probable 
that  the  specific  agent  is  disseminated  in  the  same  way. 


Besides  .guarding  the  water-supply,  prompt  disinfection 
of  the  discharges  of  those  known  to  be  sick  and  of  their 
utensils,  the  seclusion,  boiling,  and  cleansing  of  soiled 
clothing,  unremitting  attention  to  the  siidis,  the  protec- 
tion of  food  supplies  from  tlies  and  other  insects,  and  the 
diminution  of  flies  by  general  cleanliness  are,  as  far  as 
we  now  know,  tlie  general  principles  to  be  enforced. 
All  cases  of  diarrluea  Or  continued  fevers,  however  light, 
in  recruits  and  especially  among  newly  raised  volunteer.?, 
are  to  be  carefnllj'  scrutinized  for  fear  of  this  disease  to 
which  they  are  especially  liable,  and  such  troops  re(|uire 
particular  and  continued  medical  inspection  until  they 
become  seasoned.  All  the  excreta  of  the  apparently 
sound,  as  well  as  of  the  sick,  should  be  inunedialely  cov- 
ered with  fresh  earth  if  not  promptly  disinfected. 

C7ioli;ra.,  like  typhoid  fever,  has  its  essential  seat  in  the 
intestinal  tract,  and  is  propagated  by  the  ingestion  of  its 
s|)ecific  cause  derived  from  the  discharges  of  a  previous 
case.  It  is  chiefly  but  not  exclusively  spread  through 
polluted  water-supply,  and  the  continuance  of  an  out- 
break is  best  prevented  b}'  burning  such  soiled  material 
as  is  not  boiled,  quarantining  the  inflected  men  and  the 
suspects,  and  moving  the  luicontaminated  troops  to  a 
clean  camp.  Cliolera  is  one  of  the  few  diseases  that  may 
be  left  behind  b}'  marching  away  from  polluted  sites. 
The  excreta  are  best  made  harmless  by  acid  disinfec- 
tants. 

Malarial  Ferers. — Although  the  original  source  of  the 
Plasmodium  of  malaria  has  not  been  determined.  n(ir  has 
it  yet  been  Isolated  outside  of  animal  life,  it  is  established 
that  the  parasite  is  communicated  to  man  bj'  the  sting  of 
the  Arwp/ieles  (jnadrimac'ilatiix&nd  perhaps  by  other  varie- 
ties of  the  same  genus  of  the  mosquito  infected  from  a 
previous  case.  Persons  exposed  to  all  the  ordinary  con- 
ditions for  malarial  poisoning,  except  the  stings  of  these 
insects,  have  escaped  the  disease,  and  others  free  from 
all  sources  of  infection  except  a  contaminated  mosquito 
have  acquired  it.  Whatever  other  source  of  infection 
there  may  be  is  not  yet  determined.  Obviously  the  pre- 
vention of  such  attacks  is  by  the  careful  use  of  netting 
in  garrison  and  permanent  camps,  and  by  supplying 
troops  in  malarious  regions  with  pungent  oils  for  anoint- 
ing exposed  parts  of  the  person.  The  larva"  from 
which  these  disease-carriers  develop  are  best  destroyed 
by  spreading  petroleum  upon  their  breeding-places.  In 
other  words,  military  hygiene  does  not  materially  differ 
from  civil  hygiene  in  dealing  with  this  problem:  but 
soldiers  debilitated  by  previous  hardship  react  much  less 
readily  and  permanently  than  previously  sound  n»-n. 

Telhiw  Ferer. — It  has  very  recently  been  demonstrated 
by  the  army  commission  of  which  Major  Walter  Reed  was 
the  head,  following  the  hypothesis  that  yellow  fever  is 
propagated  by  the  mosquito,  advanced  in  1881  by  Dr. 
Charles  J.  Fiula}',  of  Havana,  that  in  fact  the  female  of 
the  StegoinffiafiiscialaK  an  intermediate  host  for  the  spe- 
cific agent  of  this  disease.  It  has  thus  been  removed  from 
the  class  of  filth  diseases  to  that  of  the  mosquito-borne, 
and  its  prevention  consists  simply  in  destroying  the  nios 
quitoes  that  are  or  may  become  infected.  That  is,  those 
in  the  adjacent  houses  as  well  as  those  in  the  infected 
house  should  be  destroyed.  Gorgas  has  proved  that  by 
the  destruction  of  all  the  actually  or  possibly  contami- 
nated insects  the  disease  may  be  aliolished,  even  in  such 
a  hotbed  as  Havana.  This  is  best  done  by  burning 
pyrethrum  powder,  one  pound  to  one  thousand  cubic  feet, 
or  sulphur  in  the  same  proportion,  or  generating  formalde- 
hyde gas,  each  in  a  closed  apartment,  and  the  extermi- 
nation of  the  insects  in  their  breeding-places.  xVs  the  in- 
fected ajjartment  can  be  treated  only  after  the  patient 
leaves  it,  ]iarticidar  prt cautions  in  the  way  of  netting 
must  be  taken,  so  that  the  infected  insects  "shall  not  es- 
cape during  the  course  of  the  illness.  As  far  as  can  now 
be  recognized,  the  clothing  and  quarters  used  or  soiled 
by  the  sick  do  not  spread  the  disease,  and  detention  of 
persons  coming  from  infected  places  need  be  enforced 
only  against  the  nonimmunes  who  have  been  expos(?d 
within  the  past  five  days.  Usually  there  are  localities 
not  remote  from  the  seat  of  an  outbreak  where  yellow 
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fever  will  not  spread,  so  that  troops  moved  thither  in 
times  of  epidemic,  will  be  safe.  These  places,  learned 
hy  experience,  are  generally  higher  and  drier  than  the 
original  site.  Presumably,  but  this  has  not  yet  been  de- 
monstrated, the  immunity  depends  upon  the  infecting 
insect  having  no  habitat  there. 

Measteii  is  sure  to  occur  among  newly  raised  rural 
troops.  The  contagion  sj^reads  so  rapidly  that  large 
numbers  will  .sicken  simultaneously,  and  in  the  li.^ld  the 
diiect  fatality  is  verj'  great.  This  is  so  absolutely  cer- 
tain that  special  preparations  should  be  made  to  meet  it. 
The  onl_v  escape  from  measles  is  by  avoiding  the  conta- 
gious principle.  In  the  civil  war  it  temiiorarilj-  vmfitted 
for  dut}'  entire  Confederate  regiments  and,  in  some  in- 
stances, brigades.  Among  the  national  troops  there 
were  67,700  cases  with  4,200  deaths  among  the  white, 
and  8,  .555  cases  with  953  deaths  among  the  colored,  sol- 
diers. 

Mumps  will  al.so  attack  unprotected  men  and  must  be 
reckoned  with  in  atlvance  as  liable  to  cause  a  widespread 
temporary  disability,  but  its  mortality  is  not  wortli  con- 
sidering. 

Smallpox  may  so  certainly  be  prevented  that  there  is 
no  excuse  for  it  to  occur  in  an  army.  But  security  is 
maintained  only  by  intelligent  as  well  as  unremitting 
attention  to  the  subject  of  vaccination  by  the  medical 
officer. 

Scarlet  Fever  is  more  liable  to  infect  the  residences  of 
families  in  a  cantonment  or  fort  than  the  barracks,  be- 
cause from  the  latter  the  patient  is  promptly  removed 
to  hospital.  Its  direct  contagion  is  not  strong,  but  it 
is  intensely  persistent  in  connection  with  fabrics  anil 
buildiugs.  There  should  be  the  most  careful  scraping, 
lime-washing,  scrubbing  with  bichloride  1  to  1,000, 
and  ventilation.  Small,  old  houses  thoroughly  infected 
should  be  burned.  Formaldehyde  is  efficient  for  exposed 
micro-organisms,  and  sulphur  at  tlie  rate  of  three  pounds 
to  one  thousand  cubic  feet  maj'  be  used  in  carefully  closed 
apartments. 

Dipldlieria,  fostered  by  foul  air  when  once  introduced, 
is  exceedingly  infectious  and  clings  persistently  to  places. 
Its  disinfection  should  be  as  thorough  as  that  for  scarlet 
fever. 

For  other  contagious  diseases  and  especially  for  an  ac- 
count of  disinfectants,  their  value,  and  their  mode  of  ac- 
tion, attention  is  invited  to  the  special  articles  thereupon, 

Mnrcliiny. — The  regulation  direct  step  is  thirty  inches 
from  heel  to  heel  at  the  rate  of  one  hundred  and  twenty 
steijs  per  minute  in  qtiick  or  marching  time.  In  double 
time  tlie  step  is  thirty-six  inches  and  the  rate  one  hundred 
and  eight_v  steps  a  minute.  Were  there  no  halts,  the  dis- 
tance covered  would  be  three  and  two-fifths  miles  in 
quick  time,  and  at  the  double  it  would  be  one  hiradred 
and  eighty  yards  a  minute,  or  a  little  more  than  six  miles 
an  hour.  In  practice  this  is  reduced  by  halts  to  a  tritle 
more  than  three  miles  for  marching  time.  The  double  is 
not  pro|)erly  a  marching  step.  Large  bodies  of  troops 
can  use  it  only  for  short  distances  in  emergencies,  nor  can 
any  number  of  men  use  it  long.  Running  is  quickly  ex- 
hausting, and  it  is  useless  to  bring  infantry  into  action 
out  of  breath.  Nevertheless,  short  drills  at  the  double 
ai-e  useful  as  a  gymnastic  exercise;  but  they  should  com- 
mence with  very  short  distances,  and  after  long  iiraetice 
should  never  exceed  twenty  minutes  in  duration.  Men 
should  be  encouraged  to  fail  out  at  will ;  for  a  heart  may 
very  easily  be  irreparablj'  overstrained,  and  an  exercise 
intended  to  .strengthen  the  soldier  may  ruin  him  for  life. 

To  conduct  a  march  properly  requires  experience,  or  a 
closer  attention  to  theory  than  is  often  given.  Excei)t 
tlie  necessity  is  very  pressing,  the  first  march  should  be 
but  a  very  few  mile.s — barely  enough  to  clear  well  the 
old  camps  should  the  conditions  admit  a  halt,  for  at  the 
outset  there  is  friction  everywhere.  Each  day's  march 
may  be  gradually  increased  luitil.  after  a  fortnight,  the 
maximum  is  reached.  If  the  troops  have  been  accus- 
tomed to  marching  drills,  the  maximum  can  soon  be  at- 
tained. Every  eight  or  ten  days,  besides  Sundays,  there 
should  be  an  all-day  halt  for  rest  and  repairs.     When 


fairly  seasoned,  infantry  will  outmarch  cavalry  in  a  long 
journe}'  or  campaign.  To  the  possible  objection  that 
marching  is  a  matter  of  tactics  wholly  within  the  pro- 
vince of  the  line,  I  reply  that,  whoever  may  be  charged 
with  its  execution,  it  is  hygiene,  whose  neglect  swells 
the  list  of  the  disabled.  Rules  as  to  the  maximum  dis 
tancc  are  impossible.  Marching  is  influenced  by 
weather,  by  roads,  by  the  immediate  end  in  view,  and 
by  the  spirit  of  tlie  men.  The  ease  with  which  troops 
march  is  inversely  to  the  size  of  the  command.  A  regi- 
ment will  outmarch  a  ilivision  :  a  division  will  outmarch 
a  corps.  0^'er  good  roads  fourteen  miles  in  ten  hours, 
one  day  with  another,  is  good  marching  for  a  large 
arm}'.  But  a  regiment  can  make  the  same  distance  in 
four  hours  and  a  half,  including  halts.  Infantry  and 
mounted  troops  should  not  march  together  if  it  can  be 
avoiiled.  Infantry  should  mar<.-li  with  as  wide  a  front 
and  in  as  open  order  as  possible,  for  crowd-poisoning 
follows  the  collection  of  large  bodies  of  dirty,  heated 
men  out  of  doors  as  well  as  in  houses.  Troojis,  after  the 
first  few  regiments,  always  march  in  dust  or  mud,  unless 
the  roads  are  frozen;  and  very  close  order  is  particularl}- 
distressing.  Frequent  halts  are  necessary  ;  for  the  best 
troops  will  lose  distance,  and  the  rear  of  the  column  is 
in  a  perpetual  state  of  worry  trying  to  close  up.  No 
particular  command  should  be  started  until  it  is  closed 
up  in  the  rear  and  the  rear  ranks  have  had  rest.  After 
the  first  few  miles  the  men  should  be  encouraged  to 
spread  out  and  sit  down  at  every  halt,  for  no  one  can 
tell  how  long  the  delay  may  be;  but  they  should  never 
sit  on  the  damp  ground,  or  without  proper  protection 
from  it.  The  French  make  use  of  a  device  during  tem- 
porarj'  halts  which  avoids  loss  of  time  in  taking  ii])  the 
march,  and  is  particularly  efticacious  in  keeping  the  sol- 
dier from  the  mud.  Squads  of  twenty  or  thirty  form  a 
circle,  and  each  man  sits  on  the  knee  of  the  man  behind 
him.  This  saves  disarrangement  of  packs,  keeps  the 
men  well  in  hand,  and  afl'ords  consideralile  relief. 

Unless  the  command  is  very  small,  the  men  should  be 
required  to  march  Avithout  regard  to  the  minor  obstacles 
of  mud,  water,  and  the  like.  The  delay  caused  by  the 
head  of  the  colunui  picking  its  way  around  a  mud-pud- 
dle, or  across  a  small  stream  to  avoid  wet  feet,  becomes 
very  serious  bj'  multiplication  as  it  is  propagated  to  the 
rear.  Hesitation  in  the  leading  files  is  magnified  into 
serious  halts  at  the  tail  of  the  column,  and  the  jerky  jirog- 
ress  is  trying  to  muscle  and  to  temper.  Commanding 
officers  who  lead  the  march  do  not  always  realize  how 
the  other  end  of  the  column  suffers,  and  it  sometimes 
happens  that  a  mounted  olticer  in  command  nee<ls  to  be 
reminded  that  infanti-y  are  foot-troops.  Each  regiment 
in  daily  turn  should  Icail  within  its  next  higher  com- 
mand, and  the  same  rule  should  follow  with  brigades 
and  divisions.  It  is  a  relief  on  alternate  days  fm-  the 
companies  and  the  regiments  to  march  left  in  front. 
Music  is  a  real  aid  on  the  march,  and  the  trumpet  cannot 
replace  the  fife  and  drum  as  an  exhilarant.  The  mere 
tap  of  the  drum  in  giving  a  common  step  assists.  A 
full  band  is  a  positive  stimulant,  and  the  men  should  be 
encouraged  to  sing. 

Raw  troops  almost  always  overload  themselves. 
Every  ounce  carried  tells,  and  at  frequent  insjiections 
everything  not  distinctly  uccessar_v  and  authorized  must 
be  thrown  awav.  The  authorized  articles  should  always 
include  a  change  of  underwear,  preferably  Hannel.  but 
no  superfluities;  this  whatever  ma}'  be  the  style  of 
equipment  used.  Nor  should  the  men.  when  tired,  be 
allowed  to  discard  necessaries  which  they  are  likely  to 
need.  Raw  1roo])s  will  often  do  this  Tinder  temporary 
discomfort.  But  it  is  easier  to  announce  such  rules  than 
to  enforce  them.  In  temperate  climates  marching  men 
are  ajit  to  suffer  from  chafing  in  the  groins  and  nates, 
and  from  sore  feet.  Both  are  very  distressing  when 
severe,  and  unseasoned  troops  will  break  down  with  just 
such  temporary  troubles  if  ])ressed  too  hard  at  first. 
The  sufferers  should  be  encouraged  to  report  for  relief 
at  sick-call  held  after  camp  is  made,  and  should  be 
prescribed  for  but  not  be  readily  excused.     Ingrowing 
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nails,  corns,  and  blisters  on  the  feet  require  careful  at- 
tention. 

If  a  man  is  found  in  the  ranks  who  "  walks  on  the  nail, " 
the  terminal  phalanx  of  any  of  whose  toes  is  tlc.xed 
downward  at  right  angles,  and  the  toe  begins  to  get 
sore,  as  it  will  by  sand  lodging  under  the  nail  and  excit- 
ing inflammation,  he  should  be  taken  out  of  the  ranks  at 
once.  He  may  ride  for  the  time  in  the  wagons,  but  he  is 
useless  as  a  soldier,  and  should  be  discharged,  as  he  never 
should  have  been  enlisted.  A  blister  on  the  foot  is  to  be 
evacuated  by  running  a  thread  through  it  and  allowing 
the  fluid  to  ooze.  Sore  feet  should  be  well  washed,  dried, 
and  then  greased.  To  soap  the  feet  is  often  a  [ireventive, 
and  tlie  use  of  strong  alum  baths,  when  pi-acticable,  is 
commended.  Salicylate  of  soda  applied  locally  checks 
excessive  perspiration.  An  etHcient  powder  to  prevent 
chatiug  by  shoes  or  other  clothing,  or  by  the  saddle,  is 
three  parts  of  salicylic  acid  to  ten  of  starch  and  eighty- 
seven  of  powdered  soapstone,  each  by  weight.  While 
general  cleanUuess  is  important,  that  of  the  feet  is 
necessary.  Too  much  attention  can  hardly  be  jiaid  the 
locomotor  apparatus.  It  is  that  which  carries  thi^  intelli- 
gent, working,  tighting  part  of  the  man,  and  when  it  is 
not  ellicient  the  soldier  might  as  well  be  at  home.  Bat- 
tles and  campaigns  have  been  won  by  legs,  and  will  be 
again.  The  army  that  marches  best,  with  any  approach 
to  equality  in  other  respects,  is  the  successful  army. 

The  men  should  be  instructed  to  bathe  thoroughly  the 
anus  and  genitals  daily,  to  avoid  chafing  and  balanitis. 
Many  experienced  soldiers,  while  on  the  march,  wash 
only  the  eyes  and  mouth  on  rising.  This  sounds  lui- 
clesinly,  but  it  has  some  advantages.  A  damp,  not  wet, 
towel  ma_y  be  used  on  the  face  and  neck.  But  upon 
reaching  camp  the  more  carefully  men  bathe  the  better. 
The  feet  and  the  head  are  to  be  especially  cared  for,  the 
hair  always  being  kept  short.  Canteens  should  be  hllcd 
with  water,  and  better  with  boiled  water,  or  with  Aveak 
tea  before  starting,  but  none  should  be  drunk,  unless  a 
rest  is  made  for  a  meal,  until  the  end  of  the  march  is 
known  to  be  at  hand.  The  man  who  begins  to  drink 
water  on  the  march  will  always  be  thirsty,  will  ilriuk 
repeatedly,  will  soon  exhaust  his  supply,  and  will  be  un- 
comfortable all  the  time.  Men  should  not  be  allowed  to 
leave  the  ranks  to  replenish  canteens  except  by  order,  nor 
at  all  unless  the  supply  is  known  to  be  pure.  The  sen- 
satifin  of  thirst  can  usually  be  avoided  on  the  march  bj' 
carrying  a  pebble,  or  some  other  small  solid  substance, 
in  tlie  mouth.  Its  presence  stimulates  the  salivary 
glands,  and  these  keep  the  fauces,  the  common  seat  of 
the  sensation  of  thirst,  moist.  The  system  is  easily  edu- 
cated to  abstinence  from  fluid  between  meals,  antl  the 
habit  is  one  of  great  convenience  to  men  a-fleld.  The 
excei)tion  is  in  the  tropics,  where  some  latitude  nuist  be 
allowed;  for  excessive  loss  of  body  fluids  through  per- 
spiration predisposes  to  heat  prostration,  and  a  part  of 
the  liquid  must  be  replaced.  But  water-drinking  on  the 
march  should  always  be  limited  in  amount  and  be  in- 
dulged in  only  at  considerable  intervals.  Under  ordi- 
nary circumstances  the  earlier  camp  is  made  the  better, 
for  the  men  have  more  time  to  make  themselves 
comfortable  for  the  night.  Night  marches  are  to  be 
avoided,  if  possible.  But  in  hot  weather,  in  non-mala- 
rious regions,  an  occasional  night  march  is  a  relief.  As  a 
rule,  however,  the  loss  of  sleep  and  the  general  discom- 
fort they  cause  outbalance  any  ordinary  advantage,  some 
great  military  requirements  excepted.  In  a  torrid  cli- 
mate, whenever  possible  the  middle  of  the  day  should  be 
avoiiicd  in  moving  troops;  and  the  inarches  should  lie 
regidated  so  as  to  avoid  having  the  sun  shine  directly  on 
the  men's  backs,  because  of  its  depression  to  the  sjiinal 
cord.  Straggling,  the  loitering  behind  of  the  sick,  the 
tired,  the  lazy,  tlie  ill-disciplined,  is  an  evil  that  indi- 
rectly affects  the  health  and  the  morale,  and  directly  con- 
cerns the  military  vigor  of  the  column.  Its  prevention, 
so  far  as  those  "out  of  health  are  concerned,  depends 
upon  the  prompt  and  rigid  scrutiny  by  medical  (jfflcers 
of  all  who  fall  out  claiming  to  be  sick,  and  their  innnedi- 
ate  disposition.     Frequently  a  few  hours'  rest  in  an  am- 


bulance will  bring  a  man  up  fresh  at  the  end  of  the  day, 
but  that  is  an  indulgence  to  be  exercised  with  great 
discretion.*  The  really  ill  are  to  be  carefully  trans- 
ported. With  good  troops  such  attention  alwa\'S  is  its 
own  reward  ;  for  they  will  put  forth  every  effort,  Iteliev- 
ing  they  will  be  cared  for  when  exhausted.  When  an 
armj'  is  about  to  leave  its  base,  the  men  should  be  I'igor- 
ously  inspected  for  venereal  disease,  and  cases  of  it 
should  be  segregated  for  treatment,  to  be  sent  forward 
as  re-enforcements  after  recover_y.  The  presence  of  vene- 
real with  moving  troops  is  an  element  of  weakness  in 
every  respect. 

Guard  Duty. — Guard  duty,  whether  in  garrison,  in 
camp,  or  on  picket,  on  account  of  the  responsibility  au<l 
vigilance  it  imposes  and  the  loss  of  sleep  that  it  compels, 
is  the  most  exacting  and  wearing  that  befalls  a  soldier. 
Ordinarily,  guards  are  relieved  every  twenty-four  hours, 
during  which  period  the  soldier  may  remove  neither  his 
clothing  nor  his  accoutrements;  and  he  is  on  post  and 
alert  two  hours,  with  an  interval  of  four  hours'  rest, 
four  times  during  the  tovu".  It  is  the  nights  on  guard, 
in  all  weather  and  with  heavy  responsibility,  that  break, 
men  down  most  rapidly,  and  that  give  a  soldier  his  char- 
acteristic face. 

A  tour  of  guard  should  not  occur  for  a  seasoned  soldier 
oftener  than  once  in  five  days,  nor  for  a  recruit  than  once 
a  week.  The  longer  the  interval  the  better  for  their 
health.  The  present  Manual  of  Guard  Duty  (par.  27)  re- 
quires the  details  for  post  guards  to  insure  for  privates, 
as  far  as  practicable,  not  more  than  one  tour  in  seven 
days;  and,  except  in  emergencies,  privates  will  not  be 
detailed  for  guard  oftener  than  once  in  Ave  days.  For- 
merlj'  the  whole  subject  was  left  discretionary  with  the 
commanding  officers  and  they  would  frequently  insist 
upon  so  manj'  posts  that  the  men  could  not  get  more 
than  two  nights  together,  or  three  out  of  five,  in  bed, 
and  I  have  known  men  to  be  on  guard  alternate  nights  in 
profound  peace.  Such  an  abuse  of  power  is  not  likel_v  to 
occur,  but  the  commanding  olticer  must  always  be  the 
judge  of  the  emergeuc_v,  and  usually  advice  and  expos- 
tulation in  such  cases  are  wholly  thrown  away.  Never- 
theless attention  should  be  respectfully  but  plainly  invited 
to  the  matter  when  necessary.  In  very  severe  weather 
the  reliefs  should  occur  oftener  than  once  in  two  hours. 
There  are  conditions  when  a  "running  guard"  saves  the 
men.  In  a  running  guard  the  whole  period  is  so  divided 
between  the  men  that  any  i^artictdar  soldier  goes  on  but 
once  during  his  tour,  or  once  during  the  night,  and  is 
able  to  rest  the  remainder  of  the  time.  The  guard  must 
be  larger  than  usual  in  order  not  to  keep  one  man  too 
long  on  post,  but  the  compensation  lies  in  the  iminter- 
rupted  rest  before  and  afterward.  When  there  seem  to 
be  hygienic  reasons  for  it,  it  should  be  recommended.  If 
a  light  supper  and  a  bowl  of  hot  colfee  be  given  a  man 
just  before  going  on  post  late  at  night,  and  in  garrison 
this  usually  can  be  arranged,  it  is  of  decided  advantage. 
The  coffee  requires  warmth  and  bulk  rather  than 
strength.  Guards  in  a  distinctly  malarious  region 
should  be  given  five  grains  of  quinine  in  coffee  (not  in 
whiskey)  at  retreat,  and  should  be  required  to  wear  flan- 
nel next  the  skin. 

Sktting-up. — A  man  who  has  received  judicious  phys- 
ical training  as  a  soldier  can  readily  lie  distinguished 
from  his  companion  who  remains  on  the  farm  or  in  the 
shop.  He  has  a  springy  step;  an  erect  and  easy  car- 
riage; his  abdomen  is  retracted,  his  head  is  mobile  but 
well  raised,  his  chest  is  expanded,  and  bis  shoulders  are 
square.  Square  shoulders  are  the  natural  distinction 
between  soldiers  who  have  been  long  in  the  ranks  anil 
those  who  are  raw.  The  position  of  "attention"  is  con- 
strained, but  it  is  one  in  which  the  muscles  ai  e  symmetri- 
cally occupied,  and  it  is  the  basis  of  martial  bearing, 
showing  it.self  more  conspicuously  when  the  man  is  in 
motion."  Volunteers  are  apt  to  undervalue  the  little 
signs  and  mannerisms  that  mark  the  regular,  lint  there  is 


*  ronsiilt  carefully  this  Handbook,  vol.  1.,  p.  47l5.  commencing  "  On 
the  March." 
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DO  doubt  that  tliese  are  the  indications  of  a  sj-stem  that 
is  founded  in  reason  and  results  in  efficiency.  The  set- 
ting-up drill,  therefore,  should  be  .sedulousl.v  cultivated 
as  a  g}-mnas1ic  method  of  physical  improvement ;  but 
care  should  always  be  observed  not  to  carry  the  exercise 
of  swinging  the  extended  arms  in  circles  to  excess.  This 
seems  simple,  but  is  very  fatiguing,  especially  when  the 
heart  is  irritable,  and  leads  to  faintness  in  recruits. 

There  is  a  vicious  habit  in  the  British  army,  not  com- 
mon in  our  own  but  mentioned  here  as  a  warning,  where 
the  drill-sergeant  seeks,  not  only  to  expand  the  chest,  but 
to  keep  it  expanded.  The  recruit  is  required  to  stand 
bolt  upright,  with  the  head  well  back  and  the  chest  in- 
flated by  the  fullest  inspiration.  This  artificial  dilatation 
is  sought  to  be  maintained  without  giving  place  to  a  cor- 
responding expiration.  The  expiration  being  held  in 
abeyance  obstructs  the  circulation  and  impedes  the  car- 
diac action.  With  the  imperfect  respiration  the  aeration 
of  the  blood  is  likewise  imperfect,  the  abdominal  muscles 
are  weakened  by  overstrain,  and  their  action  is  impeded 
by  the  forced  depression  of  the  diaphragm,  while  the  in- 
creased measurement  of  the  recruit's  chest  is  secured  onl_y 
at  the  expense  of  its  mobility,  and  at  the  risk  of  vesicular 
emphysema.  In  this  distended  chest  the  heart  is  dis- 
placed downward,  the  area  of  the  impulse  is  increased, 
the  beat  becomes  .ierky  and  too  powerful,  and  in  fre- 
quency it  may  reach  110,  with  irregular  force  and  time. 
This  is  persevered  in  fro7n  day  to  day.  training  men 
into  picturesque  soldiers,  but  soldiers  whose  vital  organs 
are  weakened  by  the  strain.  For  the  foregoing  analysis 
credit  is  due  Major  F.  Arthur  Davy,  a  medical  officer 
of  the  British  service.  Our  officers  should  be  watchful 
to  prevent  its  introduction  here. 

Gymx.\stics. — Ever\-thiug  leading  to  increased  phj'si- 
cal  vigor,  and  mental  alertness  on  the  part  of  men  and 
officers  is  to  be  encouraged.  In  peace,  the  ordinarygar- 
risons  are  so  small,  and  "the  work  required  of  them  is  so 
various,  that  there  is  little  lack  of  physical  exercise  in 
the  sense  of  mere  muscular  exertion.  In  war,  or  in  the 
field,  there  is  neither  apparatus  nor  time  to  develop  the 
skilled  gymnast.  But,  when  circumstances  allow,  the 
systematic  training  in  feats  of  agility  and  endurance 
amply  repays  the  troulile  taken.  In  large  garrisons 
with  proper  buildings  this  can  he  done  in  all  weathers, 
with  confidence  that  tlie  chest  capacity  and  the  muscle 
measurement  will  surely  increase.     The  modem  target 


FIG.  3a.53.— Bathine  Cells. 

practice  is  a  particularly  valuable  form  for  the  co-ordi- 
nation of  the  eye  and  hand,  where  each  experiment 
checks  on  the  spot  its  inuneiliate  result.  To  this  add 
bayonet  and  sabre  exercise ;  scaling  drUl.  such  as  the  fire- 
men of  large  cities  practise;  field  trials,  as  "hare  and 


hounds  " ;  the  various  equestrian  exploits  for  cavalry ; 
and,  the  locality  permitting,  swimming  drill  as  well  as 
swinnniug  for  amusement.  A  carefullj'  prepared  scheme 
of  formal  gymnastics  as  preparatory  exercises  for  recruits 
should  be  developed  later  into  the  practical  studies  hinted 
above,  midway  between  pastime  and  instruction.  3Iuch 
more  attention  is  now  paid  to  gymnastics  than  fonncrly, 
but  they  do  not  j^et  appear  to  have  the  practical  recogni- 
tion they  deserve. 

B-\TnixG. — Cleanliness  of  the  soldier's  person  as  well 
as  of  his  habitation  demands  a  vigilance  by  the  officer 
not  always  exercised.     For,  besides  providing  him  with 


Fig.  aau.-Bathmg  Cells;  Venical  Section. 

food,  clothing,  and  shelter,  and  regulating  his  daily  oc- 
cupation, the" military  authorities  must  exercise  a  pater- 
nal supervision  over  the  man  himself.  It  is  not  sufficient 
to  see  that  the  arms  are  bright,  the  uniform  spotless,  and 
the  bedding  neatly-rolled.  Dirt  that  is  hurtful  is  not  the 
mud  of  the  highway  or  field,  or  the  dust  of  the  parade 
caught  on  the  shoes  or  on  the  outside  of  the  clothing ;  it 
is  the  cutaneous  debris,  mingled  with  dust  and  dissolved 
in  perspiration,  soaked  into  the  underclothing;  organic 
dirt  that  offends  the  nose  as  well  as  the  eye,  that  de- 
presses the  subject  and  may  poison  his  comrade.  The 
oppressive  odor  of  personal  filth  peculiar  to  liuman 
crowds  can  be  avoided  among  soldiers  in  barracks  only 
by  inspections  that  expose  the  shirt,  the  stockings,  and 
the  skin  under  them.  Men's  necks,  breasts,  feet,  and 
legs  should  1)e  frequently  and  critically  inspected,  their 
hair  must  be  kept  short,  and  their  whole  persons  be 
washed  as  often  as  necessary.  That  opportunity  for 
ablution  may  be  had  with  the  most  scanty  water-supply, 
and  the  most  limited  appropriation,  these  cuts  (Figs. 
33.53  and  3354)  illustrate.  By  such  an  arrangement  of 
warm  shower-baths  seven  men  can  wash  their  entire  per- 
sons simultaneouslv  and  in  privacy  with  a  minimum  of 
waste.  (Fig.  33-53  shows  the  plan,  and  Fig.  3354  a  vertical 
section  on  the  line  A,  B.  K,  opening  to  stove ;  L,  stove  in 
central  apartment,  M,  to  hear  the  room  and  water  in  the 
tank:  y,  shelves  in  corner  of  bathing  cells  C.  D,  E.  F, 
G,  H.  I.  M  is  5  feet  in  diameter,  and  the  bathing-cells 
are  4+  feet  deep  and  5  feet  3  inches  across  the  widest  end. 
About  the  central  apartment  should  be  eight  posts  to 
support  the  tank,  and  between  these  slat-work,  to  allow 
the  warmth  from  the  stove  to  enter  the  bathing  cells. 
Doorways  to  be  3  feet  wide  and  6  feet  6  inches  high : 
cells  to  be  S  feet  high  in  the  clear,  and  the  jets  to  be  5 
feet  6  inches  from  the  floor;  the  cell  floors  to  slope 
downward  and  inward  one  inch  to  a  common  point,  and 
a  drain  pijie  should  carrj-  off  the  waste  water.  Very 
little  water  is  u.sed  by  this  method,  and  the  stove  heats 
both  the  tank  and  the  little  rooms.  Such  baths  are  used 
at  Rouen,  and  this  plan  was  proposed  to  the  army  by 
Dr.  Billings  in  lt<T5,  but  does  not  appear  to  have  been 
acted  upon.  Dirt  fosters  discontent  and  diminishes  effi- 
ciency. 

Asa  military  exercise,  apart  from  its  hygienic  advan- 
tages, all  soldiers  should  be  taught  swimming.  In  swim- 
ming, men  should  be  cautioned  against  summing  umler 
water,  on  account  of  danger  to'the  hearing.  If  men 
sinin,  not  merely  paddle  in  the  water,  and  bathe,  there  is 
no  harm  going  in  the  water  while  perspiring  moderately. 
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Colds  are  caught  by  attemptiag  to  cool  off  before  iiluug- 
iiig  iu. 

Gexerat.  Considerations. — Jlilitary  liygieue  must 
;ake  account  of  the  new  environment  of  therecruits,  au;l 
■li  the  occupation,  as  well  as  of  the  clothing,  food,  anil 
shelter  of  soldicis.  In  peace  the  United  States  army  is 
recruited  cliieliy  from  tlie  I'anks  of  unskilletl  labor,  willi 
a  fair  sprinkling  of  clerks  and  mechanics.  The  enlist- 
ment is  for  three  years,  and,  contrary  to  the  popular  be- 
lief, the  most  of  the  men  are  native-born.  As  a  rule, 
these  soldiers  are  men  of  brawn,  not  of  brain,  who  enlist 
at  first  from  no  special  love  of  the  profession,  but  merely 
to  secure  a  present  support.  Those  who  develop  an  ap- 
titude for  arms  enlist  again.  For  war,  volunteers  of  all 
classes  come  forward,  from  patriotism  or  love  of  advent- 
ure. The  regular  troops  are  picked  men.  physically ; 
the  volunteers  are  apt  to  be  not  so  well  selected  in  that 
respect.  Over  both  classes  officers  must  exei-cise  con- 
stant and  real  supervision  and  control.  The  intelligent 
selection  of  men  to  be  soldiers  is  indispt^iisable  for  an 
eflfective  army.  It  is  perfectly  useless  to  attempt  mak- 
ing a  fighting  force  from  immature  or  imperfect  men. 
Military  hygiene  can  do  notliing,  in  the  creative  sense, 
with  men  not  i)b3-sically  sound  at  first. 

This  .general  rule  should  alwaj's  be  remembered: 
Troops  from  the  rural  districts  break  down  more  readily 
than  those  from  cities.  The  agricultural. recruit  will  be 
better  nourished,  and  at  first  may  appear  the  more  vigor- 
ous. That  is  due  to  his  previous  life  of  moderate  e.\er- 
cise  in  the  open  air,  of  stated  and  sufficient  meals,  and  of 
uninterrupted  nightly  sleep.  His  mind  and  body  work 
slowly,  and  generally  best  in  accustomed  grooves.  To 
him  the  plainer  and  more  scanty  food,  the  garrison  exer- 
cise which  is  less  or  the  marches  which  are  more  fa- 
tiguing, the  prompt  obedience  without  discussion  and 
the  sharp  movements  without  voluntary  rest,  the  excite- 
ment of  active  service,  the  lack  of  comfortable  surroimd- 
iugs  when  the  day's  work  is  over,  and  especially  the 
exposure  at  night,  marching  or  on  guard,  iu  all  weathers, 
with  broken  and  insufficient  rest — all  these  are  conditions 
that  disturl)  and  lower  his  physical  estate  until  he  be- 
comes inured  to  them.  On  the  other  hand,  the  young 
man  from  the  city  has  been  accastomed  to  all  grades  of 
mental  and  physical  excitement,  he  has  probably  eaten 
spare,  irregular,  and  perhaps  poorly  cooked  meals,  and 
has  lived  in  crowded  and  ill-ventilated  rooms;  lie  ma}- 
have  been  insufficiently  clothed;  he  certainly  has  been 
used  to  late  and  irregular  hours,  and  to  spasmodic  physi- 
cal exertion.  Both  mind  and  body  are  more  active,  and, 
although  he  may  appear  less  stalwart,  he  represents  the 
survivors  in  a  struggle  for  existence  that  has  not  beset 
his  conu-ade  from  the  country.  Discipline  is  distasteful, 
but  its  methods  and  its  aims  are  more  readily  grasped. 
To  him  the  military  life  is  physical  promotion,  in  that  it 
substitutes  regularity,  system,  and  sufficiency  for  irregu- 
larity and  inadequacy  in  meals,  exercise,  clothing,  hours 
and  amount  of  rest,  and  atmospheric  puritj'.  The  new 
conditions  disturb  both  classes,  but  to  the  city  men  intin- 
iteh'  less  inconvenience  follows.  This  is  distinctly  tested 
where  city  and  country  regiments  lie  side  by  side,  or,  as 
I  have  seen,  where  a  city  company  has  been  incorporated 
in  a  country  regiment.  After  elimination  by  length  of 
service  the  countrj'  regiments  rival  those  from  the  city  in 
enduiance,  and  .generally  excel  them  in  familiarity  with 
the  implements  and  ways  of  outdoor  life.  An  important 
factor  in  estimating  the  efficiency  of  newly  raised  troops 
is  their  comparative  liability  to  certain  contagious  dis- 
eases. As  a  rule,  urban  residents  have  all  the  chihlren's 
diseases  in  early  life,  but  many  country  people  escajje 
them  then.  It  follows,  practicall}',  that  mimips  and 
measles,  serious  diseases  to  treat  in  camp,  have  a  favor- 
able field,  and  upon  the  exposure  of  one  individual  are 
sure  to  invade,  as  epidemics,  troops  from  the  country, 
while  those  from  the  city  escape  lightly.  Measles,  with 
a  high  rate  of  mortality,  kept  large  sections  of  both  arm- 
ies unserviceable  during  the  earlier  months  of  their  en- 
listment in  the  civil  war.  New  troops  never  escape  such 
troubles,  and  all  officers  must  be  prepared  for  their  oc- 
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curreuce.  both  as  reducing  the  available  strength  and  as 
magnifying  the  sick-list,  and  this  may  be  foresliadowed 
as  to  degree  by  a  knowledge  of  their  civil  residence. 

As  the  consequence  of  enicieiit  military  hygiene,  which 
involves  moral  as  well  as  physical  training,  the  average 
recruit  at  the  completion  of  iiis  enli.stment  is  a  better  man 
iu  nund  and  body,  if  his  company  has  any  discipline 
worthy  the  name.  He  has  learned  obedience,  responsi- 
bility, promptness,  order,  the  value  of  co-operation,  and 
attention  to  his  own  dutj'  as  moral  qualities,  and  the  im- 
portance of  cleanliness,  of  regular  habits,  and  of  stated 
and  sufficient  bodily  exorcise  as  physical  ones.  The 
slouch}-,  dirty,  careless,  and  perhaps  insubordinate  rough 
becomes  the  erect,  neat,  and  flisci]:)lined  man-at-arms,  dis- 
tinctly charged  with  the  preservation  of  the  peace.  His 
body  and  mind  are  both  in  better  tone.  The  bucolic 
j'outh  has  his  wits  sharpened  and  his  limbs  suppled,  his 
mental  and  moral  horizons  are  widened,  and  he  becomes 
alert  and  self-reliant  in  mind,  and  more  elastic  in  phy- 
sique. To  this  development  all  officers  must  co-operate, 
and  the  process  is  distinctly  the  embodiment  of  military 
hygiene.  • 

After  the  novelty  of  his  new  scenes  has  worn  off.  and 
his  interest  in  attaining  his  nulitary  education  has  been 
dulled  by  acquisition,  the  soldier  in  garrison  suffers  from 
want  of  occupation.  All  officers  .serving  with  troops 
know,  and  manj-  have  proclaimed,  that  ennui  is  the  bane 
of  military  life,  and  is  at  the  bottom  of  half  of  the  physi- 
cal and  nine-tenths  of  the  moral  evils  that  anuoj-  both 
otHcers  and  men.  An  officer  worthy  of  his  commission 
has  internal  resources  that  will  jjleasantly  occupy  him,  if 
he  will  but  use  them;  but  for  the  soldier  employment 
must  be  found.  Idleness,  discontent,  and  sickness  arc  a 
military  trinit}-,  interdependent.  It  is  notorious  that  in 
the  field  a  marching  column  is  a  healthy  bod}-,  and  that 
the  sick-list  increases  in  direct  proportion  to  the  age  of 
the  camp.  The  excitement  f)f  the  march  keeps  the  men 
well.  In  camp  and  garrison  similar  employment  must 
be  found.  Marches  into  the  surrounding  country,  tem- 
porary camps  from  garrisoned  posts,  occasional  bivouacs, 
athletic  games,  the  erection  of  field-works  with  pracrical 
illustration  of  their  defence  and  attack — all  are  physical 
methods  of  improving  the  general  and  individual  effi- 
ciency of  the  men;  and  dramatic  and  variety  entertain- 
ments, reading-rooms,  lectures  by  officers  ou  practical 
subjects,  and,  above  all,  music,  are  valuable  moral  aids. 
I  have  little  faith  in  so-called  literary  and  debating  so- 
cieties for  soldiers.  Their  tendency  is  to  introduce  the 
town-meeting  element,  which  has  no  proper  place  in 
military  life.  Nor  is  it  ever  reasonable  to  expect  the 
rank  and  file  to  be  really  interested  or  to  excel  iu  intel- 
lectual pursuits.  It  is  especially  in  the  enforced  monot- 
ony of  winter  camps  that  systematic  effort  is  required  to 
amuse  and  to  interest  the  men.  The  narrow  quarters, 
the  imperfect  means  for  ablution,  the  inconvenient  alter- 
nations of  heat  within  and  cold  without  their  huts,  the 
long  dark  evenings  and  late  chilly  dawns,  the  iirolonged 
sexual  abstinence,  and  the  treadmill  round  of  minor  and 
annoying  drudgery — all  tend  to  disturb  the  nervous  bal- 
ance, atid  lead  to  attempted  relief  through  cards,  tobac- 
co, alcohol  when  it  can  be  had,  excessive  sleep,  and 
sometimes  vicious  gratitication  of  natural  passion.  The 
physical  evil  of  cards  is  due  to  constrained  positions  long 
sustained  in  impure  air,  and  the  nervous  mischief  is  the 
gaiubling  excitement.  Although  a  common  vice,  gam- 
bling should  ahva}-s  be  discouraged  in  the  army  as  tend- 
ing to  foster  a  race  of  sharpers  who  fleece  their  comrades 
and  beget  bad  feefing  directly  to  the  prejudice  of  disci- 
l)line.  It  is  very  necessary  to  break  uj)  the  weary  tedium 
of  winter  camps  by  varied  amusi'inents  officially  encour- 
aged, and  useful  hints  may  be  taken  from  the  systematic 
provision  to  that  end  that  Arctic  explorers  make  in  antici- 
pation of  their  inevitable  and  more  serious  blockades. 
Under  all  circumstances  music,  especially  martial  music, 
dispels  melancholy  and  stimulates  and  enlivens  all  whom 
it  reaches.  The  most  unmusical  of  men  feel  its  emo- 
tional influence  and  respond  to  its  appeals.  It  is  not 
economy,  it  is  parsimony,  to  dispense  with  bands  on  ac- 
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count  of  tlieii-  cost,  whether  in  the  field  or  in  garrison. 
This  is  particularly  true  of  unseasoned  troops,  but  I  be- 
lie\e  it  holds  good  for  all.  The  suppression  of  music  for 
military  reasons  at  the  siege  of  Yorktowu,  I  am  confident, 
injured  the  troops  by  the  gloomy  silence  that  resulted. 
On  the  other  hand,  the  use  Heiutzelinan  made  (it  martial 
music  at  the  battle  of  Williamsburg  shows  its  value  as  a 
moral  stimidant. 

No  sketch  of  military  hygiene,  however  meagre,  should 
omit  a  tribule  to  the  late  "Dr.  E.  A.  Parkes,  of  llie  British 
service,  whose  copious  experience  and  clearly  expressed 
knowledge  liave  done  so  mucli  to  improve  the  well-being 
of  enlisted  men  the  world  over.  Parkes'  "Hygiene"  is 
the  general  reservoir  from  which  foi'  many  years  the  mili- 
tary student  must  draw  his  theoretical  information. 

The  officer,  whether  medical  or  line,  who  would  prop- 
erly care  for  tiie  troops  must  keep  an  ever-vigilant 
watch  over  their  interests.  But  concern  should  not  de- 
generate into  friction  and  worry.  Perpetual  nagging, 
too  curious  supervision,  is  almost  as  bad  as  contempt- 
uous neglect.  He  must  love  his  duty,  luust  love  soldiers 
and  a  soldier's  life,  and,  while  commanding  with  impar- 
tiality, must  under  all  circumstances  lead  and  protect  his 
men.  Alfred  A.  Woud/tuU. 

MILIUIVI. — Grutum.  Strophulus  albus,  Acne  albida, 
Tubercula  miliaria,  Tubercula  sebacea.  It  consists  of 
small,  roun(i,  or  pointed  bodies  which  contain  sebaceous 
matter  and  epithelial  cells,  and  are  situated  inunediately 
beneath  the  epidermis.  Their  size  varies  from  that  of  a 
pinhead  to  that  of  a  small  pea;  they  are  white  or  j'cllow- 
ish  in  color,  rather  hard  in  consistence,  especiall}'  so  when 
calcified,  in  this  instance  being  tenneil  cutaneous  calculi. 

They  are  most  commonly  situated  on  those  parts  of 
the  skin  which  are  well  supplied  with  sebaceous  glands: 
therefore  they  will  Ije  found  generally  about  and  upon 
the  eyelids,  on  the  cheeks,  and  in  the  neighborhood  of 
the  lips.  Another  favorite  localit}'  for  this  alfection  is 
on  the  genital  organs  of  both  sexes:  in  the  male,  on  the 
scrotum  and  penis;  in  the  female,  on  the  labia  minora. 

The  affection  seems  to  occur  more  frequently  in  women, 
at  about  middle  life,  being  the  cause  of  real  suffering  from 
the  attendant  disfigurement.  In  men  I  have  seen  it  at- 
tack the  genital  organs  more  frequently  than  any  other 
part  of  the  body.  The  disease  is  far  from  uncommon, 
but  it  is  so  trivial  in  its  natiire  that  people  seldom  seek 
treatment  for  it,  and  our  advice  is  sought  onl^'  when  the 
number  of  milia  is  large,  or  when  they  are  large  in  size, 
or,  tinally,  when  they  occasion  distress  on  account  of  their 
prominent  position  on  the  face.  Fortunately,  these  little 
tumors  do  not  grow  continuously  unless  injured;  other- 
wise, after  attaining  a  certain  size  they  remain  perma- 
nently quiescent. 

These  little  timiors  consist  of  accinnulated  sebaceous 
matter  and  of  ejiithelial  cells  within  a  sebaceous  gland 
and  its  obliterated  duct.  In  the  centre  there  is  a  core  of 
sebum  and,  arranged  concentrically  about  it,  layer  upon 
layer  of  epithelial  cells.  This  symmetrical  arrangement 
of  the  layers  Kaposi  happily  compares  to  the  structure 
of  an  onion.  The  milia  are  situated  directly  tmder  the 
epidermis.  Kajiosi  claims  that  they  also  have  over  them 
a  very  thin  layer  of  corium. 

Virchow  and  Rindfieisch  believe  that  the  scat  of  the 
disease  is  in  ditferent  portions  of  the  hair  follicles,  but 
the  fact  that  these  little  tumors  occur  in  localities  totally 
devoid  of  hair  or  lanugo,  as  the  glans  penis,  would  not 
support  this  idea.  No  cause  has  ever  been  discovered 
for  this  disease ;  it  would  seem  that  tliere  must  be  another 
cause  for  it  besides  the  mere  mechanical  occlusion  of  the 
ducts,  but  thus  far  it  has  escaped  us. 

Diagnosis. — With  the  exercise  of  some  care  there  is 
little  chance  of  confounding  milium  with  anything  else. 
The  disease  most  apt  to  be  mistaken  for  it  is  comedo, 
but  the  fiillowing  points  ought  to  ditTereiitiate  them:  In 
milium  the  color  is  white  or  yellowish-white,  it  is  covered 
by  epidermis:  it  cannot  be  pressed  out  unless  the  epider- 
mal layer  is  incised,  and  as  a  rule  it  is  the  sole  lesion  pres- 
ent, although  cases  do  occur  in  which  several  affections 


coexist  (as  acne  with  milium,  or  comedo  with  miliiun, 
etc.). 

Prognosis. — The  disease  is  obstinate.  It  remains  in 
the  same  e<mdition  for  years,  or  the  little  tumors  become 
calcified,  forming  the  so-called  cutaneous  calculi. 

TiiEAT.MENT. — This  should  be  incision  of  the  thin  la3'er 
of  epidermis  over  each  individual  little  tumorand  the  ex- 
trusion of  the  mass  as  a  whole  bv  presstu'e.  This  little 
operation  is  almost  liloodless  and  leaves  no  scar. 

iV.  /.  Ponce  de  Leon. 

MILK. — There  is  no  one  article  of  food  more  important 
to  the  human  race  than  milk.  In  health  it  is  in  universal 
use ;  in  pathological  conditions  it  serves  as  the  basis  of 
dietetic  treatment;  and  in  the  feeding  of  infants,  both  by 
natural  and  by  artificial  means,  it  is  the  one  essential 
soiu'ce  of  nourishment.  A  knowledge  of  the  phy.sicjlcigi- 
cal  and  chemical  properties  of  milk  is  therefore  of  far- 
reaching  importance  to  physicians,  and  deserves  more- 
attention  and  study  than  arc  generally  accorded  it. 

It  is  the  milk  of  cows  which  has  been  most  extensively 
investigated,  the  knowledge  of  which  must  underlie  our 
consideration  of  the  subject  in  general. 

Secretion  of  ilii.K. — In  the  mammary  gland  of  mam- 
mals, nature  has  provided  a  mechanism  of  extreme  deli- 
cacy for  the  elaboration  of  milk.  It  is  a  storehouse  for 
its  product  in  a  limited  degree  only,  its  principal  func 
tion  being  the  secretion  of  milk,  in  accordance  with  de 
mauds  made  ujion  it  b}'  the  nursing  offspring,  or,  in  case 
of  the  domesticated  cow,  b\'  the  artificial  conditicms  which 
surround  it.  It  draws  its  material  from  the  various  parts 
of  the  animal  economy  by  means  of  the  blood,  recombin- 
ing  tliem  and  Iniilding  them  up  into  the  constituents 
of  milk — the  fats,  sugar,  proteids,  mineral  matter,  and 
water. 

The  specific  secretory  action  of  the  mammary  gland,  as 
opposed  to  simple  filtration  and  excretion,  is  shown  by 
the  chemical  analysis  of  milk.  We  do  not  find,  for  in- 
.stance,  the  milk-sugar  or  lactose,  one  of  its  principal  con- 
stituents, in  the  blood.  The  lactalbumiu  also  differs  in 
certain  respects  from  serimi  albumin;  and  the  mineral 
matter  is  found  in  dilTerent  ]u-oporlions  from  those  which 
exist  in  the  blood.  Filtrati(m  and  excretion,  therefore, 
are  only  parts  of  the  general  process,  while  the  S3'ntbctic 
property  of  the  mammary  gland  depends,  probably,  upon 
the  activity  of  the  epithelial  cells  lining  the  ducts  of  the 
gland.  Tlie  gland  is  of  the  compound  racemose  variety, 
and  thus  presents  a  large  surface  for  the  exercise  of  its 
function. 

The  jiroportion  of  solids  secreted  in  milk  is  not  con- 
stant. It  varies  with  the  variety  of  mammal  anil  with  the 
variety  of  species,  that  is,  according  to  the  breed  of  the 
animal.  It  is  also  influenced  in  an  individual  animal  by 
such  factors  as  changes  in  the  atmos]>bere,  i.e.,  the  sea- 
sons, by  changes  in  food,  by  the  hygienic  surroundings, 
by  emotions,  fatigue,  sickness,  and  at  different  stages  of 
the  milking  ]ieriod.  being  more  watery  in  the  early  pe- 
riods, and  more  concent  rated  in  Ihe  late  periods.  In 
nursing  women  the  catameuia  and  (jregnancy  are  also 
conditions  which  influence  the  composition  of  the  milk. 

The  qiiniitity  of  milk  .secreted,  especially  in  human 
breasts,  in  the  natural  state,  is  adapted  to  the  age  and 
gastric  capacity  of  the  infant,  but  this  function  is  modi- 
fied greatly  by  artificial  conditions. 

That  the  manmiary  gland  lias  also  the  function  of  ex- 
cretion is  shown  in  its  power  of  eliminating  certain  drugs 
ingested  by  the  mother.  The  most  imjiortant  of  these  are 
morphine,  opiiun,  atropine  and  lielladouna,  iodine,  ar- 
senic, bismuth,  antimony,  zinc,  lead,  mercury,  and  iron. 
It  is  interesting  to  note,  however,  that  other  substances, 
such  as  bile  acids  and  bile  pigments,  are  not  excreted  by 
the  manunary  gland.'*  Toxins,  on  the  other  hand,  may 
be  eliminated  and  secondarily  react  upon  the  nursing  in- 
fant. The  majority  of  drugs,  however,  are  not  excreted 
in  the  milk. 

Certain  classes  of  foods  contain  substances  which  may 
be  excreted  and  modif.y  the  taste  of  milk,  nolabl}-  tur- 
nips, onions,  gai'lic,  moiddy  hav'  and  grain,  etc.     The 
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taste  of  milk  may  also  be  influenced  by  exposure  of  milk 
to  volatile  substances.  This  property  of  absorijtion  of 
odors  is  very  great.  The  odors  of  strong  disinfectants, 
kerosene  oil,  and  similar  articles,  if  brought  in  close  con- 
tart  with  milk,  are  readily  taken  up  and  import  their 
properties  to  the  absorbing  medium. 

Origin  of  Fnt  in  Milk. — Jlicroscopically.  the  fat  glob- 
ules may  be  seen  in  the  epithelial  cells  of  the  mammary 
gland.  They  are  discharged  into  the  milk  ducts  either 
by  a  breaking  up  of  the  cells  themselves  or  b\'a  contrac- 
tile extension  similar  to  that  which  occurs  when  the 
amwba  ejects  its  food.^  The  question  of  how  nmcli  fat 
is  produced  by  the  secretorj-  mechanism  of  the  milk 
glands,  and  of  how  much  is  obtained  from  other  organs 
and  tissues  and  eliminaved  from  the  blood  by  the  milk 
glands,  has  not  been  determined.  AVinterniiz  '■■  has 
jiroved  by  experiments  with  iodized  fats  that  fat  ma)' 
be  extracted  directly  from  the  blood  liy  the  mamnnny 
glands  and  be  eliminated  with  its  secretions.  Similar 
observations  have  been  made  by  Spampani  and  Daiidi 
with  sesame  oil."'  It  is  also  now  conceded  that  fat  may 
be  formed  from  carbohydrates  in  the  animal  oi-ganism, 
and  it  is  possible  that  tlie  milk  glands  ma)'  produce  fats 
from  the  carljohydrates  brought  to  them  b)'  the  blood." 

Orit/in  of  Mill-  ProlcidK. — The  epithelial  cells  are  rich 
in  proteids  and  nucleo-proteids,  which  are  proliably  the 
sources  of  the  casein  or  its  mother  substance,  the  casein- 
ogen."  Bascli  has  attem)ited  to  show  that  the  casein  is 
formed  iu  the  mammary  gland  by  the  nucleic  acid  of  the 
nucleus  set  free,  uniting  the  intra-alveolar  with  the  traus- 
udated  serum,  therebv  forming  a  nucleo-albumin,  called 
caseinogen.  The  origin  of  the  proteids  is,  however,  far 
from  being  settled. 

Orifjin.  "rf  Milk  Stir/ar. — The  origin  of  milk  sugar  or 
lactose  is  not  definitely  known.  Among  the  nucleopro- 
teids  just  mentioned  is  one  which  yields  a  reducing  sub- 
stance when  boiled  with  dilute  acids,  but  the  relation  of 
this  substance  to  the  formation  of  lactose  has  not  been 
thoroughly  investigated.'*  JIuntz  believes  that  milk  su- 
gar may  be  formed  in  herbivora  by  syntheses  from  dex- 
trose and  galactose,  but  this  theory  does  not  hold  in  the 
case  of  carujvora  which  may  produce  milk  sugar  even 
when  fed  exclusively  on  a  diet  of  lean  meat." 

CoMi'osiTiox  OK  Cow's  JIiLK. — Milk  consists  of  an 
emulsion  of  fat  in  minute  subdivision  suspended  in  the 
milk  plasma  which  consists  of  milk  sugar,  or  lactose, 
proteids,  extractives,  mineral  matter,  and  water.  It  is 
therefore  apparent  that  we  have  represented  all  the 
great  subdivisions  of  foodstuffs,  that  is,  fats,  carbohy- 
drates, jiroteids.  mineral  matter,  and  water.  The  pro- 
portion in  which  these  sidjstances  occur  in  the  milk 
varies  in  ditTerent  animals  and  also  in  the  same  animal  at 
ditferent  times. 

The  average  of  a  large  number  of  analy.sesmade  in  this 
country  showed  the  following  result:  " 

Fat 4.00  per  cent. 

.Supar ^-Jp      \[ 

Proteids •^'^}      ^^ 

Miueral  matter 75 

Total  solids 13.00      " 

Water S"-W 

100.00     •' 

Droop -Richmond  "  gives  the  composition  of  cow's  milk 
in  England  based  on  the  analyses  of  two  hundred  thou- 
sand specimens  as : 

Pat 3.90  per  rent. 

Laetxise 4.7n       *^ 

Casein 3-0^        ^ 

Albumin 40 

Mineral  matter *^       ^^ 

Water S,  .1 0 

The  analyses  of  milk  by  French  and  German  chemists, 
as  well  as  by  many  English  and  American  investigators, 
show  varyiiig  resiilts,  which  serve  to  emphasize  the  fact, 
which  cannot  be  too  strong!)'  impi-essed  upon  the  reader, 
that  the  composition  of  niil'k  of  large  herds  of  cows,  as 
well  as  of  individual  cows,  varies  soiuetimes  within  wide 
limits  of  any  average  that  one  may  attempt  to  establish. 


These  variations  depend  upon  the  breed  of  cow,  the 
methods  of  feeding,  the  health  of  the  animal,  the  season 
of  the  year,  and  other  conditions. 

The  variation  according  to  the  breed  is  sho'svn  in  the 
following  table,  compiled  from  average  analyses,  by  Mr. 
Gordon  of  the  Walker-Gordon  Laboratory : 


§  i 

■£cf 

i 

o 

a 

i 

H 
2 
>> 
< 

li 

IE 

4.04 
4.34 
4.17 
.73 
13.28 
86.72 
large 

4.09 

4.32 

4.04 

.76 

13.21 

86.7U 

moderate 

3.89 
4.41 
4.01 
.73 
13.04 
86.96 
large 

2..S8 

Suo'ar    

4.:i3 

Proteids 

3.99 
.74 

11.94 

Water 

8,S.O!) 

as 

►-5 

1.1 
P 

< 

Fats             

4.00 
4..30 
4.00 
.76 
13.06 
86.94 
moderate 

3.21 
4.52 
3.99 

.71 
14.4;! 
83.57 
large 

3.69 
4.35 
4.09 
.73 
12.86 
84.14 
moderate 

4.01 

4.36 

4.06 

.74 

i:i.l7 

Water 

86.83 

moderate 

Analyses  of  milk  from  Guernsey  cows  closely  a]i- 
proach  those  of  the  Jersey  cow,  but  with  sliglitly  lower 
percentages  of  fat. 

As  it  is  of  much  importance  to  have  some  average 
upon  -nhich  to  base  our  calcidations,  we  may  accept  the 
figures  of  Holt,  Adriance,  and  others,  as  fairly  reiiresen- 
tative  of  the  average  of  American  milk,  bearing  in  mind, 
however,  that  there  is  a  wide  variation  possilile  in  any 
individual  case. 


Fats^" 

l.;i.t..se 

rrnieids 

Mineral  matter. 


4.00  per  cent. 
4..30      '• 
3.m      " 


As  an  illustration  of  the  variations  in  the  pei'centage 
composition  of  milk  during  the  three  peiiods  of  a  milk- 
ing, we  may  quote  the  following  analysis  by  Harring- 
ton.' 


'Fore  milk"  — 
'  Middle  milk  "  . 
'Strippiugs"  ... 


rt 

■^'5 

^ 

fr-S 

s 

3.88 

13.;34 

86.66 

6.74 

15.40 

84.60 

8.12 

17.13 

82.87 

0.85 
.31 
.82 


Seasonal  and  monthly  variations  in  the  composition  of 
cow's  milk  are  (juite  distinct  as  shown  in  the  following 
table  by  Droop-Richmond  "  prepared  from  analyses  cov- 
ering a  period  of  sixteen  years: 


Month. 

Si- 
ll 

KM 

111 

Pi 

.lanuary 

Fetiruary 

March 

1.0323 
l.o:i32 
1.0:333 
1.0333 
1.0323 
1.0332 
1.0317 
l.a316 
1.0319 
l.(«33 
1.1B22 

i.o;!22 

12.88 
12.78 
12.71 
12.06 
12.66 
12.,W 
12.66 
12.73 
12.93 
13.13 
13.19 
13.04 

4.03 
3.93 
3.88 
3.84 
3.82 
3.79 
3.93 
4.02 
4.12 
4.21 
4.30 
4.16 

8.,S6 
8.83 
8.83 
8.82 

Mav 

8.84 

June 

July 

8.80 
8.7:! 
8.71 

8.80 

8.92 

November 

December 

8.89 
8.88 

819 


ililk. 
illlk. 
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It  will  be  seen  from  this  table  that  the  year  may  be  di- 
vided into  four  periods:  1.  In  November,  December, 
and  January,  the  milk  is  rich  in  both  fats  and  solids  not 
fat.  2.  In  "February,  JIarcli,  and  April,  the  solids  not 
I'at  do  not  show  much  variation,  but  the  iiercentage  of 
fat  is  diminished.  3.  In  May,  June,  July,  and  August, 
the  lowest  percentage  of  fat  is  reached,  and  the  soli^ls  not 
fat  also  show  slightly  lower  averages.  These  monthly 
variations  are  much  less  marked  in  herds,  the  feed  of 
which  is  the  same  throughout  the  year,  and  arc  most 
marked  in  herds  which  are  turned  out  to  ]jasture  during 
the  spring  and  summer. 

The  evening  milk  is  almost  invariably  riclier  than  the 
morning  milk  if  the  interval  between  milkings  is  from 
nine  to  ten  hours;  but  this  difEerence  is  much  less  marked 
if  the  interval  is  twelve  hours."  Other  factors  whichare 
important  in  influencing  the  composition  of  milk  are  a 
change  in  milkers,  variations  in  the  j-apidity  of  milking, 
i-ough  treatment,  exposure  to  rain  or  bad  weather,  and 
unusual  excitement  or  sickness. 

In  reference  to  the  influence  of  feed  upon  the  quality 
of  milk,  Farrington,  and  AVoll-''  say:  "The  increase 
which  has  often  Ijeen  observed  in  the  amount  of  butter 
])roduced  by  a  cow,  as  a  result  of  the  change  of  feed, 
doubtless,  as  a  rule,  comes  from  the  fact  that  more,  but 
not  richer,  milk  is  produced.  The  cxuality  of  milk  which 
a  cow  produces  is  as  natural  to  her  as  is  the  color  of  her 
hair  and  is  not  materially  changed  by  any  special  system 
of  normal  feeding."  This  opinion  is  in  accordance  with 
the  conclusion  arrived  at  by  the  director  of  the  Copenha- 
gen Experiment  Station,  who  has  for  ten  years  supervised 
i  lie  feeding  of  two  thousand  cows.  He  states  that  the 
change  in  feed  in  the  different  lots  of  cows  has  had  prac- 
tically no  iuHuence  on  the  chemical  composition  (fat  con- 
tent) "of  the  milk  jn-oduced.  It  is  interesting  to  record 
that  by  careful  selection  and  breeding  of  the  best  speci- 
mens of  a  given  herd  of  cows,  the  quality  of  milk  may, 
in  tlie  course  of  several  generations,  be  raised  to  a  con- 
siderably higher  standard.  There  are  herds  of  Holstein 
cows  on  the  farms  of  the  Walker-Gordon  Company 
which  have  been  carefully  selected  and  bred,  which  now 
in  the  tenth  or  twelfth  generation  yield  a  milk  which 
^yill  average  four  per  cent,  of  fat,  an  increase  of  about 
one  per  cent,  over  the  average  Holstein  milk. 

It  should  be  borne  in  mind  that  the  quality  of  the  milk 
is  not  the  only  factor  to  be  considered.  The  quautitj'  of 
milk  must  always  be  considered  in  determining  the  value 
of  a  particular  breed  of  cow  for  dairy  purposes. 

RedcHon. — Perfectly  fresh  milk  is  amphoteric,  but 
cow's  milk  is  relatively  more  .icid  than  Inunan  milk. 
The  acidity  is  due  to  the  presence  of  phosphates;  the 
alkalinity  to  the  presence  of  alkaline  carbonates. 

Specific  Ormity. — The  specific  gravity  varies  from 
1.038  to  1.0345.  It  increases  very  slightly  for  a  few 
hours  due  to  molecular  modification  of  the  casein.  It  is 
dependent  upon  the  presence  of  .solids  not  fat  which  are 
ill  solution,  which  tend  to  raise  the  specific  gravity,  and 
on  the  fat  itself  which  by  virtue  of  its  being  lighter  than 
water  tends  to  lower  the  specific  gravity.  It  is  lowered 
by  the  addition  of  cream  or  water  and  is  laiscd  by  the 
removal  of  cream.  The  specific  gravity  of  milk  is  there- 
fore not  an  absolute  test  of  the  qualit}'  of  milk;  for  in- 
stance, if  whole  milk  of  specific  gravity  1.032  is  separated 
from  its  cream,  the  specific  gravitj'  will  rise  to  1.036, 
which  may  be  reduced  to  1.033  again  by  the  addition  of 
ten  per  cent,  of  water.  On  the  other  hand,  if  cream  is 
added  to  milk  of  1,033  specific  gravity,  so  as  to  rai,se  the 
fat  percentage  four  per  cent,,  the  specific  gravity  will  be 
lowered  to  LOSS." 

Fats. — Tlie  fat  of  milk  exists  entirely  in  the  form  of 
the  fat  globules  suspended  in  the  plasma.  These  glob- 
ules vary  greatly  in  size.  It  is  a  disputed  point  whether 
the  globules  are  purely  fat.  Storcli  '*  maintains  that  they 
are  surrounded  by  a  slim}'  substance  which  his  analj'ses 
show  to  be  neither  casein  nor  lactalbumin,  but  a  nitrog- 
enous material  containing  fourteeu  per  cent,  of  nitrogen 
and  also  a  reducing  substance  on  boiling  with  mineral 
acids.     Others  have  held  the  opinion  that  there  is  a  stra- 


tum of  caseinogen  surrounding  each  globule  and  held  to 
it  b}-  molecular  attraction,  thus  preventing  the  globules 
from  uniting  with  one  another.  On  shaking  milk  with 
ether,  the  fat  is  separated  but  slowly;  but  when  the  case- 
inogen is  precipitated  by  alkalies,  acids,  or  I'ennin,  the 
solution  of  the  fat  in  ether  is  easily  obtained.  The  per- 
centage of  fat  in  milk,  as  seen  above,  varies  according  to 
the  breed  of  the  cow,  the  season  of  the  year,  the  feed,  and 
many  other  conditions.  Four  per  cent,  is  taken  as  a  fair 
average  of  good  milk. 

The  uon- volatile  milk  fat  consists  chiefly  of  palmitin, 
stearin,  and  olein,  the  source  of  butter.  The  volatile 
class  is  composed  of  butyric  acid,  caproic  acid,  and  small 
traces  of  myristic  acid,  caprilic  acid,  capric  acid,  lauric 
acid,  and  arichidic  acid.  Lecithin,  cholesterin,  and  a 
yellow  coloring  matter  are  also  present."  The  butyric 
and  caproic  acids  constitute  over  seven  per  cent,  of  the 
whole  fat.' 

Milk  Plasma. — Milk  plasma  contains  in  solution,  or 
pseudo-solution,  the  remaining  constituents  of  milk,  that 
is  the  milk  sugar  or  lactose,  the  proteids — caseinogen, 
lactalbumin,  lactoglobulin  —  and  the  mincal  matter. 
Tliese  proteid  substances  are  of  com()lex  composition, 
containing  C,  O,  N,  H,  P,  and  S,  but  the  composition  of 
the  proteid  molecule  is  not  known.  Certain  extractives  are 
also  present ;  that  is,  faint  traces  of  urea,  crcatin,  creatinin. 
xanthin,  lecithin,  cholesterin,  and  citric  acid.  The  gases 
of  milk  consist  chiefly  of  CO™,  N,  and  traces  of  O,"' 

Milk  Sugar  or  Lactose. — Lactose  is  found  in  nature  in 
milk  aloi;e,  but  has  been  detected  pathologically  in  the 
urine  of  pregnant  women.  It  occurs  ordinarily  as  color- 
less, rhombic  crystals  with  one  molecule  of  water  of 
crystallization.  When  heated  to  170-180°  C,  it  is  con- 
verted into  lactocaramcl,  but  when  heated  in  solution  it 
begins  to  undergo  decomposition  at  70°  C  which  is  a 
point  of  some  significance  in  connection  with  the  subject 
of  sterilization  of  milk  in  infant  feeding.  It  is  less  sweet 
and  less  soluble  than  dextrose,  it  dissolves  in  six  parts  of 
cold  or  3.5  parts  of  hot  water,  but  is  insoluble  in  ether 
and  absolute  alcohol.  Solutions  of  lactose  are  dextro- 
gyrate (+52.5=). 

IVIilk  sugar  does  not  undergo  alcoholic  fermentation 
with  pure  yeast,  but  is  fermentable  by  the  action  of  cer- 
tain scliizomycetes'  and  by  the  enzyme  lactase  which  ex- 
ists in  yeast,  being  split  by  hydrolytic  cleavage  into 
glucose  (dextrose)  and  galactose.  The  manufacture  (jf 
"koumyss"  from  mare's  milk  and  "kephir"  from  cow's 
milk  is  based  upon  the  above  facts.  Lactose  readily  un- 
dergoes lactic-acid  fermentation  as  already  descrilied. 
Lactose  is  not  acted  upon  by  invertase,  diastase,  reunin, 
pepsin,  or  trypsin." 

Chemically,  lactose  has  the  property  of  reducing  Feh- 
liug's  solution,  but  like  maltose  it  fails  to  respond  to  Bar- 
foed's  test.  It  may  be  distinguished  from  maltose  by 
the  characteristic  burr-like  ozazones,  formed  by  heating 
■n'ith  phenylhydrazin  acetate.  Commercially  it  is  ytve- 
pared  by  extraction  from  sweet  whey,  a  by-product  in 
the  manufacture  of  cheese. 

Ca.wiiirir/cn.  —Caseinogen  is  the  term  applied  to  the  chief 
proteid  of  milk  when  in  a  state  of  solution.  After  pre- 
ci]ntation,  it  is  more  correctly  spoken  of  as  casein.  It  con- 
stitutes eighty  per  cent,  of  the  total  proteids,  and  amounts 
to  about  2,8  per  cent,-*'  It  is  a  nucleo-albumin  and  occurs 
only  in  milk.  Whether  the  caseinogen  from  ditt'erent 
kinds  of  milk  is  identical  has  been  the  subject  of  consid- 
erable investigation  and  discussion.  The  analj'ses  of  the 
casein  of  human  milk  and  cow's  milk  by  Hammarsten  and 
Wroblewsky  show  certain  marked  differences  in  the  pro- 
portions of  "C,  H,  N,  P,  S,  and  O,  but  it  is  by  no  means 
certain  as  to  how  much  these  difl'ercnces  affect  the  diges- 
tibility of  the  two  caseins.  Szontagh'"  maintains  that 
human  milk  yields  no  pseudo-nuclein  in  pep,siu  digestion, 
and  hence  the  caseinogen  cannot  be  a  nucleo-albumin  like 
that  of  human  milk, 

Caseinogen  is  coagulated  by  the  rennin  ferment  in  the 
presence  of  enough  and  not  too  much  calcium  salts.  In 
the  absence  of  calcium  coagulation  does  not  take  place, 
but  the  rennin  effects  a  change  in  the  casein  so  that  even 
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if  it  is  killed  by  lieat  the  casein  will  coagulate  when  the 
calcium  salts  are  supjjlied,'*  showing  that  the  lime  salts 
aie  necessary  only  for  the  separation  of  the  curd.  Ac- 
cording to  Hammarsten,  the  caseinogen,  in  rennin  coagu- 
lation, is  split  into  an  insoluble  body,  paracasein  or  curd, 
whirh  is  the  chief  product,  and  into  a  solulde  substance 
similar  to  albumose,  called  "whey  protcid,"  which  is 
formed  only  in  very  small  amounts.  This  paracasein 
lias  not  the  property,  possessed  by  caseinogen,  of  holding 
the  calcium  phosphate  of  the  milk  in  solution,  and  the 
latter  is  precipitated  in  considerable  quantities  in  the 
curd.  The  soluble  lime  salts  alone  are  of  much  impor- 
tance in  the  coagulation  of  the  caseinogen. 

Caseinogen  is  not  coagulable  by  heat,  in  marked  con- 
trast to  the  other  proteids,  lactalbvimin  and  lagtoglobulin. 
It  is,  however,  coagidated  by  small  amounts  of  acetic 
acid  or  mineral  acids  and  is  soluble  again  in  an  excess  of 
the  acid.  The  acid  solutions  thus  obtained  are  again  pre- 
cipitated by  strong  mineral  acids  in  excess. 

Caseinogen  is  precipitated  from  neutral  solutions  by 
ammonium  sulphate,  sodium  chloride,  and  magnesium 
sidphate  when  added  to  full  saturation,  without  chansr- 
ing  its  properties.  It  is  also  precipitated  from  neutral 
solution  by  metallic  salts. 

Liictaliumin. — The  lactalbumin,  including  the  small 
traces  of  lactoglobuliu,  and  of  the  other  nitrogenous  ex- 
tractives, form  about  twenty  per  cent,  of  the  total  proteids 
of  milk  or  0.70  per  cent.'»  In  human  milk,  it  is  of  much 
greater  importance,  constituting  two-thirds  of  the  total 
proteids  (Konig).  It  is  characterized  by  its  property  of 
coagulating  at  72°  to  84'  C,  the  degreedepending  upon 
the  amount  of  salt  in  solution.  It  is  not  coagulable  bj" 
dilute  acids  or  rennin.  It  is  very  similar  chemically 
to  serum  albumin  but  has  a  lower  specific  rotatory 
power  (- 37').  It  is  not  precipitated  b.y  magnesium 
sulphate  added  to  saturation  nor  bj'  half  saturation 
with  ammonium  sulphate.  AVhen  heated  at  the  above 
temperature  it  is  not  entirely  coagulated,  but  is  so 
changed  that  it  is  readil}-  precipitated  by  magnesium 
sulphate. 

Other  Nitrogenous  Substances  in  Milk. — Various  labor- 
atory products  may  be  produced  from  the  proteids  of 
milk,  such  as  albumose,  pejitone,  and  lactoproteiu,  but 
it  has  not  been  proved  that  they  occur  in  nature."  Lac- 
toproteiu is  a  mixture  of  casein  and  changed  albumin. 
Storch  has  described  a  uncleo-proteid  •n'hich  also  occurs 
in  milk  in  minute  traces. 

A  part  of  the  nitrogen  of  milk  exists  as  extractives  and 
is  estimated  as  the  diiferenee  between  the  total  nitrogen 
contents  and  the  protein  nitrogen.  This  difference,  ac- 
cording to  Mimk's  analyses,  amounts  in  cow's  milk  to 
about  one-sixteenth  of  the  total  nitrogen  and  in  human 
milk  to  one-tenth  of  the  total  nitrogen."  The  extrac- 
tives consist  chiefly  of  xanthin,  creatin,  creatinin,  leci- 
thin, cholesterin.  and  urea. 


Harrington 

and  Kinuicutt.* 

Human  mitt:. 

Richmond.^" 
Cow's  milk. 

1.").69 

20.27 

Ma^esia 

1.93 
34.77 
9.19 

10.73 

20.11 

7.97 

2.19 

.40 

.70 

6.16 

.71 

2. SO 

Potasti 

28.71 

Soda 

6.67 

Phosphoric  acid 

29.33 

Chlorine 

Carbonic  acid 

14.00 
.97 

.40 

Silica 

I'nconsunied  carbon 

Total 

100.54 

103.15 

3.15 

casein,  the  remainder  wilh  phosphoric  acid.  The  pre- 
ceding table  represents  the  results  of  two  different  inves- 
tigations of  the  mineral  matter  of  cow's  milk  as  compared 
with  human  milk. 

A  comparison  of  the  salts  of  human  and  cow's  milk  is 
seen  in  the  following  table:™ 


UcMAX  Milk— Harrixgtox  a.vd 

KIXXICCTT. 

Per  cent. 


Sodium  chloride 

Potassium  chloride 

Potaiisium  sulphate 

Potassium  carbonate 

Calcium  phosphate 

CaJciuin  carbonate 

Calcmm  sulphate 

Calcium  silicate 

Iron  o.xide  and  alumina. 


Cow's  Milk— Adapted  from 
SUldxer. 

Per  I'ent. 
...  10.63 
...  9.16 
...  5.47 
...  31.99 
...  16.33 
23.55 


Mineral  Matter. — The  total  mineral  matter  obtained  by 
the  analyses  of  Konig '*  was  0.70  percent.  It  consists 
chiefly  of  K,  P,  Ca.  CI.  and  S,  with  very  small  traces  of 
Si,  Fe,  and  Mg.     Apart  of  the  calcium  is  combined  with 


21 .  77    Sodium  chloride 

13.05    Potassium  chloride 

8.33    Potassium  citrate 

33.47  Potassium  phos[ihatc.. 

2:j .  .S7    Calcium  phosphate 

2. .So    Calcium  citrate 

2.35  Lime  combined  with    pro- 

1.27       teids 5.13 

.37    Magnesium  citrate 4.05 

Magnesium  phosphate 3.71 

The  chief  differences  between  the  above  analysis  of 
Harrington  and  Kinnicutt  and  all  other  aaalyses'of  hu- 
man milk  are  as  follows »:  (1)  The  phosphoric  acid  is  less 
than  half  as  much  as  previously  reported.  (2)  The  mag- 
nesium is  also  less  than  halfas  much.  (3)  Silica  and 
alumina  are  present.  The  analyses  were  made  from  six 
quarts  of  human  milk  collected' by  Rotch  and  his  assis- 
tants from  a  large  number  of  nursing  mothers.  This 
represents  an  unusually  large  amount  of  breast  milk  for 
experimental  purposes,  and  the  results  are  therefore  of 
exceptional  value.  It  has  not  been  found  practicable, 
however,  to  make  use  of  these  differences  in  the  mineral 
matter  of  human  aud  coav's  milk  in  the  adaptation  of 
cow's  milk  to  infant  feeding. 

Oases. — Oxj-gen,  nitrogen,  and  carbon  dioxide  are  pres- 
ent in  fresh  milk  and  are  probably  due  to  absorption  from 
the  air.  Boiling  aud  sterilization  of  milk  in  open  bottles 
causes  the  carbon  dioxide  to  volatilize,  and  to  this  fact, 
rather  than  to  chemical  changes,  is  due  the  unpleasant 
taste  of  milk  heated  in  open  vessels.  The  pleasant  taste 
can  be  restored  if  carbon  dioxide  is  artiticially  incorpor- 
ated with  the  milk.  A  large  portion  of  the  gas  also  dis- 
appears iu  centrifugation  of  milk.'-' 

Action  of  Heat  on  Milk. — When  milk  is  heated  to  70° 
C.  a  certain  amount  of  the  lactalbumin  and  lactoglobin 
is  coagulated,  but  the  major  part  of  the  lactalbumin  is 
converted  into  a  form  which  is  precipitated  by  acids,  by 
magnesium  sulphate,  and  by  the  other  precipitants  o"f 
casein  which  do  not  act  upon  the  lactalbumin  iu  its  nat- 
ural state.  At  80°  C.  certain  organized  principles  under- 
go a  change,  the  nature  of  which  is  not  known,  but  the 
evidence  of  which  is  found  in  certain  chemical  reactions. " 
At  100'  C.  calcium  citrate  is  deposited,  some  o.xidatiouof 
the  sugar  takes  place,  and  a  deposition  of  albumin  aud 
certain  salts  on  the  fat  globules  occurs,  causing  the  latter 
to  rise  and  coalesce. 

At  temperatures  exceeding  60'  C.  a  skin  is  formed  on 
the  surface  of  the  milk,  consisting  probably  of  an  oxi- 
dized product  of  casein  together  with  calcium  salts  and 
some  fat.  When  heated  above  70'  C.  the  taste  and  smell 
of  milk  are  altered. 

Fresh  amphoteric  milk  does  not  coagulate  on  boiliug, 
but  when  lactic-acid  fermentation  has  proceeded  suffi- 
ciently far  coagulation  occurs  on  the  application  of  heat 
— ;i  phenomenon  often  noticed  in  summer  when  the  con- 
ditions are  especially  favorable  to  lactic-acid  fermentation. 
This  is  probably  due  to  the  acid  developed  displacing  the 
casein  from  its  combination  with  an  alkali,  the  free  acid 
manifesting  its  properties."  Lactic-acid  fermentation  is 
checked  by  the  action  of  heat. 

Heat  does  not  destroy  the  ptoma'ins  or  toxins  which 
have  been  formed  by  the  growth  of  micro-organisms  in 
milk;  it  only  checks  for  a  variable  leugtli  of  time  the 
growth  of  bacteria  with  their  deleterious  products;  hence 
the  pasteurization  or  sterilization  of  an  already  contami- 
nated and  infected  milk  can  never  make  up  for  a  lack  of 
a  clean,  uncontamiuated  milk  supply. 

According  to  H.  Bitter ' '  all  pathogenic  germs  are  killed 
with  certainty  at  a  temperature  of  68'  C.  (lo4.4°  F.)  con- 
tinued for  one-half  hour,  and   the  milk  is   therebv  not 
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alUMvd  in  taste  or  appearance.  Onliuurily  twenty  minutes' 
exposure  is  sufficient.  Most  bacteria  are  killed  at  from 
60°  to  64°  C.  {140°-147°  F.),  but  Theobald  Smith  '-  has 
demonstrated  that  the  tubercle  bacillus  may  survive  an 
exposure  for  one  hour  at  65°  C.  (149°  F.),  so  that  these 
lower  temperatures  are  not  to  be  relied  ujion.  The  spores 
of  the  bacteria,  however,  and  some  of  the  casein  fer- 
ments are  not  destroyed  by  a  single  pasteurization.  Ster- 
ilization of  milk  underpressure  for  two  hours  at  120°  C. 
(248°  F.)  is  sufficieut  to  destroy  spores.'  At  such  tem- 
peratures, however,  the  sugar  is  converted  into  caramel, 
man}'  of  the  natural  ferments  are  desti-oyed,  the  casein  is 
partially  precipitated,  and  in  the  opinion  of  many  the 
nutritive  value  of  the  milk  is  seriously  interfered  with. 
A  temperature  68.3°  C.  (15.5°  F.)  is  the  temperature  which 
may  most  profitably  be  relied  upon  for  the  pasteuriza- 
tion of  milk.  It  is  sutticiently  high  to  kill  mo.st  of  the 
organisms  which  are  found  in  milk,  and  at  the  same 
time  does  not  produce  au}'  chemical  changes  that  may 
be  detected  in  tlie  milk. 

It  is  not  known  with  certainty,  despite  the  many  opin- 
ions expressed  on  the  point,  as  to  how  far  the  heating  of 
milk  affects  its  digestive  qualities.  A  heated  milk  is 
curdled  less  readily  by  renniu  than  is  unheated  fresh 
milk,  but  there  is  reason  to  believe  that  this  is  due  to  the 
(ie]30sition  of  the  calcium  salts  rather  than  to  any  change 
in  the  casein."  On  the  other  bandit  has  been  claimed 
that  sterilized  milk  is  easier  of  digestion  in  the  stomach 
and  does  not  ])roduce  so  firm  a  clot. 

Effect  of  Cold  on  Milk. — Cold  is  a  most  important  fac- 
tor in  preventing  the  growth  of  bacteria  in  milk.  If  the 
temperature  is  sutBciently  low,  about  15.5'  C.  (31°  F. ), 
the  milk  will  freeze.  The  frozen  porlion  does  not  show 
the  same  composition  as  the  milk  itself,  but  contains  a 
larger  proportion  of  water. 

The  preservation  and  adulteration  of  milk  will  be  con- 
sidered under  another  heading,  bearing  on  the  relation  of 
milk  to  the  public  health. 

Sepiinded  Milk. — Separated  milk  is  the  term  applied  to 
a  niilk  from  which  the  fat  has  been  wholly  or  partiall}' 
removed,  either  by  the  centrifuge  or  by  gravity.*  Ob- 
viously, therefore,  it  has  no  constant  composition.  Milk 
from  which  the  fat  has  been  removed  by  the  ordinary 
process  of  skimming  contains  fnmi  0.4  to  over  two  per 
cent,  of  fat. "  The  proportions  of  the  other  ingredients 
depend  i\\>on  the  proportion  of  fat  removed.  They  are 
increased  by  the  removal  of  the  fat.  If  the  centrifugal 
separator  is  worked  to  its  maximum  capacity  piactically 
all  the  fat  is  separated  out  as  cream,  leaving  a  slimy  res- 
idue, and  the  milk  plasma,  and  to  the  latter  the  term 
'■fat-free  milk"  is  now  given.'  Many  analyses  of  this 
fat-free  milk  at  the  Walker-Gordon  Laboratories  have 
chown  the  fat  to  be  approximately  only  0.05  per  cent. 
About  the  same  percentage  of  fat  (0.05)  is  to  be  found  in 
the  lowest  eight  ounces  of  a  jar  of  milk  whicli  has  been 
setting  eight  or  twelve  hours,  so  that  a  milk  practicall}' 
fat-free  can  be  obtained  both  by  gravity  and  by  centri- 
fugal methods. 

The  slimy  residue  mentioned  above  consists  of  0.04 
part  in  one  hundred  parts  of  milk  sejiarated,  and  in  very 
contaminated  milk  the  proportion  may  be  as  high  as  0. 15 
per  cent.  In  consists  of  inorganic  impurities  such  as 
dirt,  vegetable  matter  from  the  fodder,  substances  from 
the  cow,  such  as  hair,  pavement  cells  from  the  udder, 
empty  gland  cells,  micro-organisms,  and  scjmetimes  pus 
and  blood.  While  centrifugal  cream  is  much  cleaner 
than  the  milk  from  which  it  is  derived,  the  process  of 
separation  does  not  materially  diminLsh  the  number  of 
micro-organisms." 

Creams. — Cream  is  the  term  apjilied  to  the  separated 
part  of  the  milk  which  is  especially  rich  in  fat.  It  is  of 
the  same  qualitative  composition  as  milk,  but  with  dif- 
ferent proportions  of  the  ingredients.  The  richer  the 
cream  is  in  fat,  the  lower  is  its  percentage  of  jiroteids 
and  sugar.  The  following  table,  based  on  analyses  by 
Adriance  and  others,  I'epresents  with  a  fair  degree  of  ac- 
curacy what  we  may  assume  to  be  the  composition  of 
creams  of  different  density :  *" 
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Fat 

4.00 

8.(KI 

10.(10 

12.0!) 

16.00 

20.  (K) 

Sugar 

4. .50 

4.35 

4..30 

4.20 

4.05 

3.90 

Proteirls  

3.50 

3.40 

3.35 

3.30 

3.20 

3.05 

Salts 

.75 

.70 

.67 

.65 

.60 

5t 

The  above  represents  a  somewhat  lower  average  of 
proteids  than  was  formerly  accepted,  but  Rotch.  Holt, 
Adriance,  and  others  consider  these  figures  more  accurate 
than  the  four  per  cent,  of  proteids  formerly  accepted  as 
the  standard  of  average  whole  milk. 

One  hundred  and  ten  analyses  at  the  "Walker-Gordon 
Farm  have  shown  that  if  the  mixed  milk,  containing  four 
per  cent,  fat,  be  bottled  and  immediately  cooled,  the  up- 
per eight  oimces  will,  after  four  hours,  contain  nearly  all 
the  fat  that  will  rise  as  cream,  and  that  the  upper  layers 
of  fat  will  have  nearly  tlwj  same  percentage  of  fat  whether 
the  fat  has  stood  for  four  hours,  for  eight  hours,  or  over 
night.  ■•'" 

Assuming  that  the  milk  contains  four  per  cent,  of  fat, 
we  may  secure  different  percentages  of  cream  with  ap- 
proximate accuracy  under  the  following  conditions: 


Fat  in  the  upper  16  ounces  after  setting  6 

K       6 

'     10       8-12 

8 ■      8 

6       8 

,.     ..  ..      ^       ..         ..         ,.       ^_^ 


hours  =  7  per  cent. 
■•      =  10       " 
"      =  10       " 
'•      =  13 
'■      =  16 
"      =  20       " 


If  the  milk  is  known  to  be  rich  in  fat  (five  per  cent,  or 
over),  from  two  to  three  ounces  more  should  be  removed 
for  each  formula,  and  if  poor  in  fat  (three  per  cent.)  about 
two  ounces  less  than  the  specified  amoimt.  The  accuracy 
of  the  above  statements  is  by  no  means  absolute,  as  the 
results  depend  upon  many  varying  conditions,  hut  the 
figures  rejiresent  a  fair  average  of  the  investigations  of 
Rotch,  Holt,  Chapin,  the  Walker-Gordon  Laborator}-,  and 
others.  Creams  of  thirt3^-tvvo  and  fortj'  per  cent,  of  fat, 
and  even  higher  may  be  obtained  by  means  of  centrifugal 
separators. 

Bacteriology  op  Cow's  Milk. — Under  this  heading 
we  may  consider  briefly  the  chemical  action  of  micro- 
organisms and  ferments  upon  the  composition  of  milk. 
Their  influence  in  the  transmission  of  disease  and  their 
relation  to  tlie  public  health  will  be  .separately  treated. 

Richmond"  makes  the  following  practical  dairy  classi- 
fication of  the  micro-organisms  which  may  be  found  in 
milk: 

T    A,-  •  r  (a)  with   the  production  of  lactic 

I.   Micro-organisms     ^  '        • ,  ^ 

*■  -J  (b)  with  the  production  of  butyric 
I  acid. 

[  (c)  with  the  production  of  alcohol. 
'  («)  Curdling  milk  without  acidity 
and  not  dissolving  the  curd. 
(A)  Curdling  milk  without  acidity 
and  afterward  dissolving  the 
curd, 
(c)  Peptonizing  the  proteids  with- 
out curdling  the  milk. 

III.  ilicro -organisms  producing  coloring  matter. 

IV.  Micro-organisms  having  no  direct  action  on  the 
milk. 

V.  Micro-organisms  which  are  pathogenic,  giving  rise 
to  specific  pathological  conditions. 

The  line  between  these  groups  cannot  always  be  sharjjly 
drawn;  one  variety  may  belong  to  two  or  more  groups. 
Conn,-*  in  a  series  of  investigations  covering  a  period  of 
ten  years,  has  i-solated  over  two  hundred  difl'ereut  types 
of  bacteria.  The  large  number  of  micro-organisms  is 
explained  by  the  great  exposure  to  infection  which  milk 
undergoes  from  the  time  it  leaves  the  milk  ducts  of  the 
udders  to  its  final  disposition  as  an  article  of  food,  and 
also  by  the  fact  that  milk  is  one  of  the  best  culture  media 
for  the  growth  of  bacteria  we  have,  containing,  as  it 
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does,  in  an  assimilable  form,  all  the  varieties  of  food  nec- 
essary for  the  sustenance  of  life. 

It  is  quite  possible  to  obtain  cow's  milk  which  is  prac- 
ticall}-  sterile  by  throwing  away  the  first  portions  of 
milk  withdrawn  from  the  teats,  as  bacteria  penetrate  more 
or  less  deejih-  from  the  outside  into  the  ducts  of  the  teat. 
Practically,  nearly  all  of  the  bacteria  come  from  without, 
although  there  is  evidence  that  in  the  case  of  tuberculo- 
sis and  sepsis  elsewhere  in  the  body  the  tubercle  bacilli 
and  septic  bacteria  may  find  entrance  into  the  milk 
through  the  mammary  gland.     (Consult  also  p.  840.) 

Lactic-Acid  Fermentation. — Fermentation  of  the  lac- 
tose with  the  production  of  lactic  acid  and  subsequent 
coagulation  of  the  caseinogen  by  the  lactic  acid,  is  one  of 
the  most  common  changes  which  milk  undergoes.  This 
process  is  the  ordinary  souring  of  milk.  It  is  due  to 
Hueppe's  "bacillus  of  lactic  acid,"  which  seems  always 
to  be  present.  Over  one  hundred  other  kinds  of  bacteria 
seem  to  have  this  same  property.-  Tlie  "bacillus  lactis 
aerogenes "  described  by  Escherich  is  closely  aUied  to 
Hueppe's  bacillus  and  also  to  the  bacillus  coli  communis, 
which  has  the  same  power  of  inducing  lactic-acid  fermen- 
tation. The  organisms  belonging  to  this  group  are  consid- 
ered by  ^larfan  to  be  varietiesof  the  bacillus  coli  communis 
and  like  the  latter  may  at  times  become  pathogenic.  They 
are  easily  killed  at  low  tem.peratures,  and  their  growth  is 
checked  when  lactic  acid  has  been  formed  to  the  extent 
of  one  per  cent.  According  to  Biedert,  Escherich,  and 
Richet,  the  formation  of  lactic  acid  bj-  the  bacillus  lactis 
aerogenes  prevents  the  other  forms  of  fermentation  in 
the  stomach  and  intestines. 

Butyric-Acid  Fermentation. — When  butyric-acid  fer- 
mentation occurs,  the  milk  coagulates,  but  the  casein  may 
be  redissolved.  The  butyric  acid  which  is  formed  can 
usually  be  detected  by  its  unpleasant,  characteristic  odor. 
It  is  caused  b}'  many  micro-organisms,  but  does  not  occur 
readily  in  the  presence  of  lactic  acid. 

Alcoholic  Fermentation. — Alcoliolic  fermentation  does 
not  readily  occur  in  milk,  except  in  very  small  quanti- 
ties as  by-products  of  the  growth  of  certain  micro-organ- 
isms. 

Siiccinic-Acid  Fermentation  may  take  place  as  a  re- 
sult of  the  decomposition  of  milk  by  certain  forms  of 
bacteria. 

The  so-called  casein  ferments  or  peptonizing  bacteria 
are  saprophytes,  belonging  to  the  groups  of  which  the 
bacillus  subtilis  and  the  bacillus  mesentericus  vulgatus 
are  the  prototypes.  '• '  They  act  on  the  casein  at  the  end  of 
lactic-acid  fermentation  through  certain  enzymes  which 
they  are  supposed  to  secrete,  and  which  resemble  renniu. 
They  coagulate  caseinogen  without  the  production  of 
acids.  Some  of  them  have  the  property  of  liquefying 
the  casein  coagulum.  Duclaux  calls  this  ferment  "  ca- 
sease  "  and  the  resulting  peptones  "  caseone."  Still  other 
varieties  peptonize  the  proteids  without  the  preliminary 
process  of  coagulation.  Leucin,  tyrosin.  urea,  and  the 
other  products  of  advanced  intestinal  digestion  are 
formed. 

The  peptonizing  bacteria  are  very  resistant  to  the  ac- 
tion of  heat  and  may  survive  a  temperature  of  100°  C. 
for  three-quarters  of  an  hour.-'*  The}'  are  directly  an- 
tagonized by  lactic  acid;  hence  the  lactose  of  milk  has  a 
tendency  to  check  the  growth  of  putrefactive  bacteria  in 
that  it  favors  the  development  of  lactic-acid-producing 
bacteria. 

The  micro-organisms  which  ferment  milk  without 
curdling  it  act  also  by  the  secretion  of  a  proteolytic  en- 
zyme. In  these  cases,  the  milk  becomes  more  and  more 
translucent  tmtil  it  a.ssumes  an  appearance  like  liquid 
jelly." 

Another  group  of  bacteria  gives  rise  to  the  so-called 
"milk  anonialies."  Brietlj-  enumerated  they  are  as  fol- 
lows- 

Bed  Milk.  This  is  caused  by  saprophytic  (non-patho- 
genic) bacteria,  .such  as  the  sarcina  species,  the  bacillus 
prodigiosus,  the  bacillus  lactis  erythrogenus.  the  bacillus 
rubidus,  the  spirillum  rubrum,  "the  micrococcus  cinna- 
bareus,  and  a  red  yeast. 


Yellow  Milk.  This  is  caused  b)-  the  bacillus  s\-nxan- 
thus. 

Blue  Milk:  This  is  caused  by  the  bacillus  cyanogenus, 
the  bacillus  cyaneofluorescens  Zangemeister,  arid  the 
bacillus  janthinus. 

iSlii/i)/  Mil/,-.  This  is  caused  by  the  micrococcus  visco- 
sus  ('\\'eigman  and  Zion,  G.  Leiclmian). 

Bitter  Mil/.-.  This  is  caused  by  the  proteus  vulgaris 
Hauser,  by  the  bacillus  von  Bleiscli,  by  the  bacillus^and 
micrococcus  liquefaciens  lactis  amari  Freudenreich,  and 
b.y  bacteria  described  by  Ilueppe.  Flligge,  and  von  Stir- 
ling. This  reaction  is  due  to  the  formation  of  peptones, 
as  may  be  demonstrated  by  the  biuret  reaction. 

Poison  Mil/c.  This  name  is  given  to  milk  which  acts 
like  alkaloids  upon  animals.  It  is  due  to  the  presence  of 
ptoma'i'ns  or  toxins  produced  by  bacteria  from  the  al- 
buminoids of  the  milk.  I'nder  certain  conditions  benzin 
derivatives  are  formed,  the  most  inqiortant  of  which  is  a 
diazo-benzin,  called  ijiroto.ricon,  which  was  isolated  by 
Vaughan,  of  Ann  Arbor,  Mich.  It  is  the  exciting  catise 
of  the  toxic  symptoms  observed  in  cases  of  milk  poison- 
ing, cheese  poisoning,  and  ice-cream  poisoning,  •ypa.imo- 
toj-in  is  a  similar  toxic  product  found  b3'  Brieger  in  pu- 
trelied  milk.'* 

Finally  we  may  mention  the  bacillus  of  typhoid,  the 
tubercle  bacillus,  the  bacillus  of  diphtheria,  the  sjiirilluin 
of  Asiatic  cholera,  the  organism  of  cholera  infantum,  the 
infectious  agent  of  scarlet  fever  and  smallpox,  and  other 
varieties  of  organisms,  iill  of  which  may  tind  in  milk  a 
favorable  ground  for  growth  and  transmission  and  prove 
the  source  of  epidemics  in  comnuuiities.  This  aspect  of 
the  subject  will  receive  due  attention  in  the  consideration 
of  milk  in  its  relatiim  to  the  public  health. 

Colostrum. — Colostrum  is  the  term  applied  to  the 
milk  which  is  secreted  in  the  early  da_ys  of  lactation  be- 
fore the  equililjrium  of  the  mammary  gland  has  become 
established.  It  is  characterized  by  the  presence  in  the 
milk  of  the  so-called  "colostrum  corpuscles."  These 
cells  measure  from  Vi  to  22  mm.  in  diameter.  They 
have  a  small,  irregular,  extensively  degenerated  nucleus. 
The  protoplasm  contains  large  and  small  granules  which 
show  the  proteid  reactions  and  are  not  stained  by  acids, 
basic  or  neutral  dyes.  A  few  of  the  granules  stain  by 
osmic  acid  and  probably  represent  fat.  Leucocytes  are 
also  apt  to  be  present.  Czerny  considers  the  colostrum 
corpuscles  lymphoid  cells  whose  function  is  to  ab.sorb 
and  reconstruct  tniused  milk  globules  and  to  convey 
them  from  the  milk  glands  into  the  lymph  channels.  In 
general,  colostrum  of  cow's  milk  contains  low  fats  and 
proteids  and  high  sugar.  As  lactation  becomes  estab- 
lished the  fats,  proteids,  and  mineral  matter  increase  and 
the  sugar  diminishes,  the  reverse  of  what  occin-s  in  hu- 
man milk." 

Harrington's  analysis  of  the  colostrum  milk  of  a  cow 
gives  the  following  composition ' : 

Fat 1 .  71  per  cent. 

Milk  sugar 4.90 

Proteids 1.73       ** 

Mineral  mailer 78 

Total  solids 9.11 

Water 'JO. 88 

KXl.OO 
The  human  colostrum  period  covers  an  interval  of 
about  two  weeks.  It  is  characterized  by  fat  percentages 
which  may  be  very  low  or  very  high,  by  low  sugar  per- 
centages which  rapidly  increase,  and  by  high  proteid  per- 
centages wliich  rapidly  diminish.  These  variations  are 
not  constant,  however.  Different  analyses  show  differ- 
ent results.  Woodward  has  analyzed  the  colostrum  of 
six  nursing  women,  using  in  each  instance  the  combined 
twenty-four  hours'  amount  of  the  middle  milk,  and  fol- 
lowing each  case  for  from  three  to  se\'en  days.  He  found 
that  colostrum  corpuscles  were  not  always  present  in  so- 
called  colostrum  milk,  and  that  when  they  were  present 
the  percentage  of  proteids  was  higher,  and  as  they  disap- 
peared the  percentage  of  proteids  diminished.  The  re- 
sults of  liis  analyses  are  seen  in  the  following  table: 
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General  average 

of  twenty-six 

analyses. 

Tellowisli. 

Alkaline. 

LOW  to  1.(134. 

Per  cent. 

2.0  to  .i.3 

1.64  to  2.22 

.14  to    .42 

lO.lS  to  Ki.tio 

5.1)  to  7.4 

Reaction 

1.0295 

Fats 

Per  cent. 
4.0 

1.9 

2 

Total  solids 

12.5 

8.5 

Waller 

87.5 

If  the  colostrum  corpuscles  continue  into  the  third 
vrecli,  or  if  the}'  return  at  any  time  during  lactation, 
they  almost  invariably  cause  disturbance  of  the  infant's 
digestion  and  become  an  indication  for  a  tempnrarj'  sus- 
pension of  nursing.*  In  normal  lactation,  the  breast 
milk  has  generally  established  itself  by  the  fifteenth  day. 

HuM.vN  Milk. — Many  points  bearing  on  the  subject  of 
human  milk  have  been  fullj-  considered  under  cow's  milk, 
to  which  the  reader  is  referred. 

Owing  to  the  high  nervous  organization  of  the  nursing 
mother,  we  find  a  much  more  unstable  mechanism  in  the 
mammary  glands  of  women.  As  a  result,  there  are 
greater  variations  in  the  quantity  and  quality  of  human 


The  preceding  table  shows  the  results  of  the  aual3ses 
of  lireast  milk  by  vaiious  investigators.™ 

Tlie  above  analyses  of  Schlossman  and  Adriance  cover 
the  entire  period  of  lactation  and  follow  uniform  meth- 
ods, and  are  therefore  better  averages  than  the  other 
analyses  which  cover  shorter  periods  of  lactation. 

The  \'ery  great  variations  noted  in  many  of  the  series 
of  anal.vses  of  human  milk  by  different  competent  inves- 
tigators is  probably  in  large  part  explained  by  ditfereuces 
in  the  methods  of  analyses,  in  the  hygienic  surroundings 
and  food  of  the  mother,  and  es])eciaily  in  the  portion  of 
breast  milk  analyzed,  whether  from  the  fore-milk,  mid- 
dle milk,  or  strippings. 

Droo]!  Richmond  concludes  from  a  careful  consider- 
ation of  a  large  number  of  reliable  analyses  that  a  fair 
mean  average  for  normal  human  milk  after  the  regularity 
of  lactation  has  become  established  is"":  Fats,  3.3  per 
cent. :  sugar,  G.8  ])er  cent. ;  proteids,  1.5  per  cent. ;  min- 
eral matter,  0.2  per  cent. 

That  there  may  be  great  variations  from  this  mean  in 
health  is  shown  by  the  following  instructive  analyses, 
quoted  by  Rotch,°  of  breast  milk  of  healthy  mothers, 
whose  infants  were  digesting  well  and  gaining.  An  ap- 
parentl}'  poor  milk  may  suit  one  individual  infant  and 
cause  marked  disturbance  in  another.  jMoreover,  it  does 
not  follow  that  a  theoretically  ideal  breast  milk  will  sup- 
ply the  demands  of  every  infant. 


1 

si 

^I 

Hi 

"1 

J" 

Si 

"1 

fci 

Fat 

5.16 

5.68 

4.14 

.17 

4.88 

6.20 

3.71 

.19 

4.84 

6.10 

4.17 

.19 

4.37 

6.30 

3.27 

.18 

4.11 

5.90 

3.71 

.21 

3.82 

5.70 

1.08 

.20 

3.80 
6.15 
3.-53 

.20 

3.76 

8.95 

2.04 

.14 

3.3Q 

7.30 

3.07 

.12 

3.16 

7.20 

1.65 

.21 

.     2.96 

5.78 

1.91 

.12 

2.36 

7.10 

2.20 

.16 

2.09 

6.70 

1.38 

.15 

2.02 

PutJar       

6.. 55 

2.12 

Mineral  matter 

.15 

15.15 

84.  a5 

14.98 
85.02 

15.30 
84.70 

14.10 
85.90 

13.93 
80.07 

10.80 
89.20 

13.68 
86.32 

12.89 
87.11 

13.79 
86.21 

12  22 
87.78 

10.77 
89.23 

11.82 
88.18 

10.32 
89.68 

10.84 

89.16 

100. uo 

100.00 

100.00 

100.00 

100.00 

mo. 00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

milk  than  in  cow's  milk.  Alterations  in  the  composition 
occur  not  only  from  day  to  day  but  from  hour  to  hour, 
and  also  during  the  different  periods  of  nursing.*  The 
variations  are  even  more  marked  when  due  to  patholog- 
ical or  abnormal  conditions.  lu  reference  to  this  point, 
the  reader  is  referred  to  Rotch's  "Pediatrics,"  1901,  in 
which  are  given  a  large  number  of  iuteresting  cases 
showing  changes  in  the  composition  of  breast  milk  from 
a  variety  of  causes,  and  the  results  obtained  by  removing 
the  disturbing  element  affecting  the  mother.  The  com- 
position of  a  particular  breast  milk  has  individual  char- 
acteristics, especially  as  to  its  nitrogenous  and  fat  per- 
centage, hence  it  is  sometimes  misleading  to  attempt  to 
judge  the  quality  of  a  given  specimen  by  comparing  it 
with  the  mean  of  many  analyses. 


Plelffer. 

Leeds. 

Johanneson. 

Richmond. 

Number  of  cases  . . 
Fat 

160 

3.11 
6.3 

1.94 

.19 

88.22 

11.76 

80 

4.13 
6.93 
1.9i) 

o 
86'.73 
13.26 

25 

3.21 
4.67 
1.1 

90 
3.07 

Suffar 

6.59 

1.97 

Mineral  matter  — 
Water 

.26 

88.04 

Solids 

11.94 

Lehmann. 

Meigs. 

Schlossman. 

Adriance. 

Number  of  cases. . . 
Fat 

40 

3,8 
6.0 
1.7 
.2 
88.5 
11.7 

43 

4.28 
7.4 
1,05 
.1 
87,10 
12.83 

218 

4.83 
8.95 
1.56 

120 
3.83 

Sugar 

6.56 

1.3 

Mineral  matter 

Water 

R7!8 

Solids             

12  2 

The  color  of  milk  is  no  indication  as  to  the  composition 
of  the  specimen.  A  chalky  white  specimen  may  be  rich 
in  fat,  and  a  j-ellowish  sample  may  be  poor  in  fat. 

Reaction. — Woman's  milk  is  amphoteric  in  reaction, 
but,  as  shown  liy  Courant,  is  relatively  more  alkaline 
than  cow's  milk.  The  relationship  between  the  alkalin- 
ity and  acidity  is  as  3:1,  as  compared  with  2.1 : 1  in  cow's 
niilk. " 

Fats. — The  fat  percentages  vary  normally  betiveen 
three  and  four  and  one-half  per  cent.  Fat  is  the  most  va- 
riable constituent  of  human  milk.  It  is  relatively  poorer 
in  volatile  acids  than  cow's  milk,  and  is  in  a  finer  state 
of  emulsion.  Richmond  has  found  that  the  fat  in  the 
earh^  part  of  lactation  is  different  from  that  toward  the 
close  of  lactation. 

Lactose. — The  percentage  of  lactose  or  sugar  in  human 
milk  is  the  most  constant  of  all  the  ingredients,  ranging 
between  six  and  seven  per  cent.  It  is  lowest  during  the 
colostrum  period.  There  seems  to  be  a  steady  but  slight 
increase  In  the  jiercentage  during  lactation. 

Proleidf. — The  normal  proteids  of  breast  milk  may  be 
assumed  to  range  between  one  and  two  per  cent.,  but  as 
will  be  seen  later  this  is  subject  to  wide  variations  from 
very  slight  causes.  According  to  some  analyses  by 
Pfeiffer,  Schlossman,  and  Adiiance,  they  normally  reach 
their  highest  point  during  the  early  weeks  of  lactation 
and  then  gradually  diminish  until  at  the  end  of  the  first 
year  thej-  rarely  exceed  one  per  cent. 


Caseinogen  ,, 
Lactalbumin, 


Woman's  milk.     Co\v's  milk. 


0.59  per  cent. 
1,23      " 


.53 


s  per  cent. 


According  to  Ki'mig.**"  there  is  a  marked  difference 
between  cow's  milk  and  human  milk  not  onlv  as  regards 
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the  total  quantity  of  proteids,  but  also  as  regards  the 
relative  proportion  of  caseiuogeu  and  lactalbinnui.  This 
is  seen  iu  the  preceding  table. 

In  other  words,  approximately  two-thirds  of  the  total 
proteid  iu  human  milk  is  in  the  soluble  non-eoagulable 
form  of  lactalbuminand  the  remaining  one-third  is  in  the 
coagulablc  form.  Iu  cow's  milk,  on  the  contrary,  we 
see  that  the  caseiuogeu  is  greatly  in  excess  of  the  facta) - 
buniiu.  As  the  caseiuogeu  is  the  proteid  which  gives 
rise  to  the  large,  tough  curds  which  cause  so  much  dis- 
turbance in  the  artiticiallj'  fed  infant,  we  can  readily 
see  wherein  the  coagulum  of  cow's  milk  is  so  difficult 
for  the  iufaut  to  digest.  Rotch,  Westcott,  White,  and 
Ladd  have  recently  laid  much  stress  upon  this  diller- 
ence  in  the  relative  proportions  of  the  two  proteids 
iu  its  application  to  infant  feeding.  According  to 
some  analyses,  however,  caseiuogeu  is  in  excess  of 
lactalbumin  even  in  human  milk,  but  uearl_v  all  are 
agreed  iu  the  relativelj'  greater  proportion  of  lactal- 
bumin or  soluble  proteids  in  human  milk  as  compared 
with  cow's  milk.  The  great  majority-  of  analyses  of 
breast  milk  do  not  attempt  to  give  anything  more  than 
the  total  proteids. 

It  is  also  probable  that  there  are  qualitative  differences 
iu  the  caseins  of  cow's  milk  and  human  milk,  already- 
mentioned  under  cow's  milk,  but  whether  these  differ- 
ences in  composition  of  the  casein  molecules  account  for 
the  differences  iu  the  character  of  the  coagula  of  the  two 
milks,  or  whether  the  differences  are  due  to  the  imequal 
relationship  of  the  casein  and  salts  in  the  two  kiuds  of 
milk,  is  not  determiued.  AVhite  and  Ladd  '  iiave  shown 
that  when  cow's  milk  is  so  modified  by  the  addition  of 
whey  and  cream  as  to  correspond  in  its  proportions  of 
caseiuogeu  and  lactalbumin  to  that  of  human  milk,  the 
coagulum  obtained  b_v  the  addition  of  renuiu  or  acids  is 
notcoarse  and  tough,  but  fine  and  liocculent,  resembling 
that  of  mother's  milk. 

Mhicnd  Matter. — The  difference  between  human  milk 
and  cow's  milk  as  regards  the  mineral  matter  which  each 
contains,  has  already  been  considered  iu  part  under  cow's 
milk.  As  lactation  advances,  the  percentage  of  salts  in 
mother's  milk  diminishes;  but  the  loss  is  compensated  by 
the  increased  quantity  of  milk  secreted.  Nearly  all  the 
phosphorus  in  liumau  milk  exists  in  organic  combination, 
while  iu  cow's  milk  it  is  iu  inorganic  combination. 

Fartors  Inflneneing  the  Coiiiposition  of  Breast  Milk. — 
The  influence  of  food  on  the  composition  of  human  milk 
is  (if  much  importance  in  iufaut  feeding.  An  insuificient 
diet  decreases  the  quantity  of  milk  and  the  quantity  of 
solids,  while  an  abundant  diet  increases  both.  Food  rich 
iu  proteids  increases  the  fats  especially.  Food  rich  in 
fats,  if  digested  well,  may  also  increase  the  fat  percen- 
tage. The  presence  of  large  quantities  of  carbohydrates 
iu  the  food  .seems  to  cause  no  direct  action  ou  the  quan- 
tity of  the  constituents  of  milk.  Watery  food  increases 
the  quantity  of  milk  but  diminishes  the  relative  amount 
of  solids."" 

The  following  analyses  of  Rotch's  show  the  influence 
of  a  luxurious  life  on  a  poorly  fed  but  healthy  wet-nurse, 
and  the  results  obtained  by  the  regulation  of  the  food  and 
exercise.' 


•§ 

o 

II. 

Two  days 

before  change 

of  food. 

III. 

Rich  food 

and  but  little 

exercise  for  one 

month. 

IV. 

Food 

and  exercise 

resulated. 

Pats                   

4.00 

r.oo 
i..5n 

.15 

0.73 

6.75 

2..5.3 

22 

5.« 

6.3.5 

4.61 

.20 

5.50 

6.60 

Proteids 

2.90 
.14 

12.65 

87.35 

\0.2ri 
89.78 

16.50 
83..50 

15.14 

84.86 

100.00 

100.00 

lOO.OO 

100.00 

The  influence  of  an  excessively  nervous  temperament 
upon  the  compositiou  of  the  breast  milk  ma_v  be  illus- 
trated by  the  following  analyses  of  the  milk  of  two  nurs- 
ing mothers  whose  nervous  systems  were  greatly  dis- 
turbed ' : 


I. 

11. 

FatJi 

0.62 

5.80 

4.21 

.20 

1  62 

6.10 

3..')4 

Mineral  matter 

.17 

lo.s;j 
89.17 

11.43 

Water 

88  57 

100.00 

100.00 

Pathological  variations  in  human  milk,  as  shown  by 
the  above  and  many  other  analyses,  affect  chieH_v  the 
proportions  of  fats  and  i')rot(ads,  the  former  as  a  I'ule 
being  diminished  and  the  latter  increased.  An  exception 
to  this  statement  is  sometimes  seen  iu  certain  mothers 
who  are  taking  a  rich  diet  and  little  exercise.  In  these 
cases  the  fats  and  proteids  are  both  high.  The  percen- 
tages of  sugar  and  mineral  matter  are  not  as  a  rule  mark- 
edh'  altered. 

Rotch  ^  gives  the  following  general  rules  by  which  the 
normal  conditions  of  breast  milk  may,  in  many  cases,  be 
controlled : 

I.  To  increase  the  total  quantity:  Increase  proportion- 
ately the  liquids  in  the  mother's  diet  and  encourage  her 
to  believe  that  she  will  be  enabled  to  nurse  her  infant. 

II.  To  decrease  the  total  quantity:  Decrease  propor- 
tionatel}'  the  liquids  in  the  mother's  diet. 

III.  "To  increase  the  total  solids:  Shorten  the  nursing 
intervals;  decrease  the  exercise;  decrease  the  proportion 
of  liquids  in  the  mother's  diet. 

IV.  To  decrease  the  total  solids:  Prolong  the  nursing 
intervals;  increase  the  exercise;  increase  the  proportion 
of  liquids  in  the  mother's  diet. 

V.  To  increase  the  fat :  Increase  the  proportion  of  meat 
in  the  diet  and  of  the  fats  which  are  in  a  readily  diges- 
tible and  assimilable  form. 

VI.  To  decrease  the  fats:  Decrease  the  proportion  of 
meat  in  the  diet. 

VII.  To  increase  the  proteids:  Decrease  the  exercise. 

VIII.  To  decrease  the  proteids:  Increase  the  exercise 
up  to  the  limit  of  fatigue  for  tiie  individual. 

Bacteriology  of  Human  Milk. — Cohn  and  Newmaun 
have  examined  the  milk  of  forty-eight  healthy  mothers 
and  found  bacteria  iu  forty-three  cases.  The  variety 
found  was  confined  chiefly  to  the  staphylococctis  pyo- 
genes aureus  aud  albus  and  the  streptococcus  pyogenes. 
The  number  present  was  always  greater  iu  the  breasts  in 
which  the  milk  was  .stagnant.  The  organi.sms  undoubt- 
edl}'  find  their  entrance  through  the  ducts  of  the  nipple, 
for  the  milk  toward  the  end  of  the  nursing  is  practically 
sterile. 

JIiLK  OF  Other  Aj;im.\ls. — The  milks  of  the  goat,  ass, 
and  mare  have  been  advocated  from  time  to  time  as  more 
suited  to  human  infants  tliau  cow's  milk  and  in  some 
countries  the}'  are  more  or  less  extensively  used.  With 
the  evolution  in  this  country  of  tlio  idea  of  percentage 
modification  of  cow'smilk,  the  knowledge  of  infant  feed- 
ing has  been  so  advanced  that  there  is  little  prospect 
that  these  animals  will  ever  come  into  extensive  use  for 
the  purpose  suggested.  Whereas  in  some  resjiects  these 
milks  resemble  htiinan  milk^nore  closely  than  does  cow's 
milk,  they  still  differ  to  such  a  degree  "that  modification 
of  the  milk  would  necessarily  be  piactised.  and  such 
modification  would  involve  the  same  principles  as  those 
which  are  applied  to  cow's  milk,  aud  ]ircsent  the  same 
difliculties.  'The  only  milks,  therefore,  of  practical  value 
to  the  physician  are  human  milk  and  cow's  milk.  It  will 
not  be  unprofitable,  however,  to  submit  the  following 
table,  comjiiled  from  Hammarsten  and  Leffmaim  and 
Bean,  for  purposes  of  comparing  the  milks  of  other  ani- 
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inals  with  each  other  and  with  those  of  huinau  aud  cow's 
milk  as  ah-eady  described ; 


Fat. 

Sugar. 

Proteids. 

Mineral 
matter. 

Total 
solids. 

9.57 
3.33 
19.. 57 
4.5.  SO 
1.09 
4.3 
1.6 
B.8 
4.8 

3.19 

4.91 

8.84 

1.33 

B.63 

4.0 

B.l 

4.S 

3,4 

9.91 
9.08 
3.09 
11.19 

1,.S9 
4.ti 

6.3 
1.3 

0.73 
.58 
M 
.57 
.31 
.6 
.-5 
.8 
.9 

24.56 

fat        

18.37 

Elephant 

Porpoise 

Mare    

32.15 

.58.89 

9.94 

Goat 

Ass 

Ewe 

13.5 
10.4 

18.7 

15.4 

Witi-Jies'  ,WH-.— Witches'  milk  is  the  term  applied  to 
the  secretion  of  the  mammaiy  gland  which  is  sometimes 
seen  in  new-born  infants  of  either  sex  soon  after  birth. 
It  shows  on  analysis  fractions  of  one  per  cent,  of  fat, 
sugar,  and  proteids. 

Aiiidysis  of  Milk.— To  determine  whether  a  given  fluid 
is  milk,  it  is  only  necessary  to  isolate  the  constituent  ele- 
ments, namely,  fat,  casein,  and  lactose. 

The  problem  which  usually  ctmfronts  the  chemist  is, 
however,  not  the  identification  of  a  fluid  as  milk,  but  the 
determination  of  the  quality  of  the  milk.  The  methods 
employed  for  the  cjualitative  analysis  of  milk  are  so 
numerous  that  they  cannot  all  be  considered  here.  We 
shall  describe  only  the  chief  points  in  connection  with  the 
methods  most  frequently  usetl.  In  estimating  the  quality 
of  a  given  specimen  of  milk  we  shall  find  it  necessary  to 
make  a  qualitative  determination  of  the  specific  gravity, 
the  total  solids,  the  mineial  matter  or  ash,  the  fat,  the 
sugar,  and  the  proteids.  The  detection  of  preservatives 
and  adulterations  will  be  considered  elsewhere. 

Deteriiiination  of  the  Specific  Gmcity.— The  specific 
gravity  is  estimated  by  means  of  the  laetodensimeter  or 
lactometer,  an  accurately  graduated  hydrometer,  the 
scale  of  which  will  show  specific  gravities  ranging  from 
1.015  to  1,040.  The  milk  must  be  thoroughly  mixed, 
care  being  taken  to  avoid  the  enclosure  of  air  by  too 
much  shaking.  If  bubbles  form,  the  density  of  the  milk 
is  lessened  ami  time  must  be  allowed  for  the  air  to  rise  to 
the  surface  aud  escape.  The  instrument  is  inserted 
gently  into  a  cylindrical  tube  of  sufficient  height  aud 
diameter  to  alUnv  it  to  float  freely,  and  the  reading  is 
taken  at  the  actual  level  of  the  fluid  and  not  at  the  point 
of  the  stem  to  which  it  is  drawn  by  capillary  attraction. 
The  specific  gravity  varias  with  the  temperature  of  the 
fluid,  and  as  the  laetodensimeter  is  graduated  to  59'  F. , 
the  milk  must  either  be  raised  to  this  point  or  a  correc- 
tion made  for  the  difference  between  the  actual  and  the 
standard  temperature.  If  the  milk  is  above  59'  F.  the 
actual  reading  will  be  too  low;  if  below,  it  will  be  too 
high.  Approximately  accurate  corrections  for  differ- 
ences in  temperature  can  be  made  by  the  deduction  of 
one-half  of  a  degree  of  gravity  foi-  each  five  degrees  of 
temperature  below  59°  F. ,  or  by  the  addition  of  the  same 
amoimt  for  each  four  degrees  above  59°  F. 

When  only  small  aniouuts  of  milk  are  available  for  ex- 
amination, and  when  more  accurate  determiuations  of  the 
specific  gravity  are  desired,  the  'jnjl-iionicter  or  specific 
grantjj  bottle  may  be  used.  This  ]iykuometer  has,  as  a 
rule,  a  capacity  of  50  c.c.  It  is  dried  aud  weighed  and 
then  filled  with  distilled  water,  usually  at  a  temperature 
of  17.5°  C.  and  then  weiglied  again.  After  rinsing  it  is 
dried  and  filled  with  milk  at  the  same  temperature,  and 
•weighed  again,  Tlie  specific  gravity  is  thus  easily  cal- 
culated by  dividing  the  weight  of  the  milk  by  the  weight 
of  the  water. 

Determination  of  the  Total  Solids. — A,  Five  grams  of 
milk  are  placed  in  an  accurately  weighed  flat-bottomed 
platinum  or  ]jorcclain  dish,  heated  on  a  water-bath  for 
one  and  a  half  hours,  and  then  placed  in  a  hot-air  bath 
maintained  at  100'  C,  uutil  the  weight  is  constant.  The 
dish  is  then  cooled  in  a  desiccator  and  weighed.  The 
final  weight  thus  obtained,  less  the  weight  of  the  empty 
dish,  represents  the  total  iiraount  of  solids  in  5  gm,  of 


milk,  aud  if  this  be  multiplied  by  twenty  the  result  will 
exijre.ss  the  percentage  of  total  solids. 

B.  The  Babcock  Asbestos  Jlethod.  A  definite  amount 
is  placed  in  an  accurately  weighed  cylinder  of  perforated 
metal,  or  into  a  filter  paper  cartridge,  loosely  filled  with 
freshly  ignited  woolly  asbestos.  The  cylinder  is  then  sub- 
jected to  a  temperature  of  100°  C.  until  the  weight  is  con- 
stant, w-hen  it  is  cooled  and  weighed.  The  gain  in  weight 
represents  theamoiiut  of  total  solids,  from  which  the  per- 
centage  is  easil_y  calculated. 

C.  Formula  for  estimation  of  total  solids.  Hehner  and 
Richmond  have  worked  out  a  formula  bj'  which  the  total 
solids  may  be  determined  with  reasonable  accuracy,  as- 
suming tliat  the  amount  of  fat  and  the  specific  gravity 
be  known.  If  F  represents  the  percentage  of  fat,  T 
the  total  solids,  and  G  the  figures  of  the  specific  grav- 
ity beyond  the  first  decimal  place,  the  formula  may 
be   expressed:     (1)    F  =  0.859    T  -  0.2186    G;    or,    (2) 

T  =  -^ — — .     This  same  formula  may  be  used  to 

0,859  ■' 

determine  the  percentage  of  fat  if  the  siiecific  gravity 
and  total  solids  are  known  by  substituting  their  equiva- 
lent values  and  working  out  the  equation. 

Determination  of  Mineral  Matter. — The  residue  ob- 
tained in  the  determination  of  total  solids  is  ignited  aud 
kept  at  a  low  red  heat  vmtil  the  ash  is  perfectly  white. 
The  dish  is  then  cooled  iu  a  desiccator  and  again  weighed. 
The  dift'ereuce  between  this  final  weight  and  the  original 
weight  of  the  emptj'  dish  represents  the  amount  of  min- 
eral matter  in  the  amount  of  milk  taken. 

Determination  <f  Fat. — There  are  man}'  methods  for 
the  determination  of  the  fat  of  milk.  The  most  rajiid 
process  and  at  the  same  time  one  which  will  give  sufli- 
ciently  accurate  results  for  nearly  all  practical  inirposes, 
is  known  as  the  Babcock  Centrifugal  Method.  This  proc- 
ess is  in  common  use  at  experimental  stations  throughout 
the  country.  It  is  comparatively  simple  in  technique  and 
can  be  applied  to  several  specimens  at  the  same  time,  and 
is  the  method  which  will  be  found  most  useful  iu  the  ma- 
jority of  cases. 

(1)"  Babcock  Centrifugal  Method.  The  method  is 
briefly  as  follows:  With  a  special  pipette,  17,6  c,c.  of 
milk  are  measured  out  and  mixed  with  an  equal  quantity 
of  strong  sulphiu-ic  acid  (the  specific  gravity  of  which 
must  be  within  1,800  aud  1,8'20)  in  a  flask  of  special  con- 
struction. This  flask  has  a  small  base,  with  a  capacity  of 
about  40  c.c,  aud  an  elongated  neck  with  a  capacity  of 
about  3  cc,  and  is  ,so  graduated  that  each  division  repre- 
.sents  0,5  per  cent,  of  fat.  The  flask  with  its  equal  vol- 
umes of  milk  and  acid  is  placed  in  an  especially  designed 
centrifugal  machine  and  whirled  for  five  minutes.  The 
casein  iscompletely  dissolved  forming  a  dark-brown  fluid, 
and  the  calcium  salts  are  precipitated  out  as  insoluble  sid- 
phates.  The  heat  of  the  reaction  is  sufficient  to  melt  the 
fats  aud  keep  them  in  a  molten  condition.  Hot  water  is 
then  added  \i\)  to  the  lieginning  of  the  graduated  scale 
on  the  neck  and  the  centrifugal  machine  is  again  whirled 
for  two  minutes,  at  the  expiration  of  which  more  hot 
water  is  added  in  suflicient  quantities  to  bring  the  layer 
of  fat  which  has  separated  well  up  into  the  neck.  The 
flask  is  whirled  for  a  third  time  for  one  minute  aud  then 
the  reading  is  taken.  Thedejithof  the  fat  layer  iu  refer- 
ence to  the  .scale  determines  the  percentage  of  fat  in  the 
sample  of  milk  taken,  Iu  taking  the  readings  the  ex- 
treme points  of  the  menisci  at  the  top  aud  at  the  bottom 
are  to  be  considered  the  terminals  of  the  fat  coluniu. 

The  emiiloyment  of  an  acid  of  greater  specific  gravity 
than  1.820  niakcs  it  impo.ssible  to  obtain  a  clear  layer  of 
fat,  owing  to  the  carbonizing  action  of  the  acid  upon  the 
lactose.  On  the  other  hand,"if  the  specific  gravity  is  be- 
low 1,800,  the  casein  will  not  be  entirely  dissolved  and 
part  of  the  unchanged  curd  will  appear  on  the  surface. 
A  certain  amount  of  practice  is  neccs,sary  to  obtain  even 
approximately  accurate  results  by  this  method.  The 
small  hand  machines  suffice  for  ordinary  work,  but  to  ob- 
tain the  most  accurate  results  the  more  elaborate  and  ex- 
pensive machines  are  necessar\'.  and  one  must  appreciate 
the  mauy  sources  of  error  aud  the  proper  way  of  avoiding 
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thtm.  For  these  details  the  reader  is  referred  to  tlie 
lartrer  treatises  ou  mill;;  analysis. 

For  determining  the  percenbige  ot  fat  in  skimmed  milk 
and  in  creams,  special  forms  of  flasks  are  used. 

Tl(e  Lactoscope.  The  lactoscope  is  an  instrument  in- 
vented by  Feser,  the  principle  of  whieli  is  based  on  the 
fact  that  the  opacity  of  milk  is  due  mainly  to  the  fat 
globules  in  suspension,  and  that  the  greater  the  dilution 
needed  to  reduce  the  opacity  so  as  to  allow  the  passage 
of  light,  the  greater  must  be  the  fat  percentage  of  the 
milk.  Tlie  lactoscope  consists  of  a  ■wide  glass  tube  con- 
taining in  the  constricted  lower  end  a  milk-glass  cylin- 
der, the  wall  of  which  is  just  4.75  nun.  from  the  "sur- 
rounding tube.  The  larger  cylinder  has  a  double  scale 
showing  the  mmiber  of  cubic  centimeti-es  of  water  used 
in  the  dilution,  and  on  a  corresponding  level  the  percen- 
tage of  fat  indicated  by  the  dilution.  "The  smaller  cylin- 
<lcr,  which  is  inserted  into  the  constricted  portion  of  the 
Lu'ger  cylinder,  is  marked  at  regular  intervals  by  several 
equally  heavy  black  lines. 

In  using  the  lactoscope  to  determine  the  percentage  of 
fat  present  in  a  sample  of  milk  4  c.c.  of  the  specimen  are 
placed  in  the  instrument  through  the  opening  at  the  top 
<if  the  larger  cylinder.  Water  is  then  added,  Httle  by  lit- 
tle, until  the  opacity  of  the  mi.\ture  has  been  so  reduced 
that  the  black  glazed  lines  on  the  smaller  white  cylinder 
can  be  discerned  so  distiuctly  that  they  can  be  counted. 
The  height  of  the  liquid  ou  the  scale  "is  then  noted  and 
the  fat  percentage  indicated. 

This  method,  while  yielding  fairly  satisfactory  results, 
depends  so  much  on  the  individual  eiiuation  of  the  ob- 
server and  on  the  outside  conditions,  such  as  the  intensity 
of  the  light,  that  it  is  not  to  be  relied  upon  for  very  ac- 
curate quantitative  work. 

The  Paper-Coil  Extraction  Method.  For  the  most  ac- 
curate determination  of  fat,  u.se  is  made  of  a  So.xhlet 
extraction  apparatus.  The  apparatus  consists  of  three 
pieces  wliich  fit  together  by  grotmd  glass  joints.  The 
top  piece  is  an  upright  Liebig  condenser,  the  coil  of 
■which  ojiens  into  the  main  cylinder  of  the  second  piece. 
This  second  or  middle  piece,  in  which  the  extraction  proc- 
ess occurs,  consists  of  a  large  tube  sealed  at  the  bottom, 
from  which  a  narrower  cylinder  with  an  open  end  pro- 
jects downward  connecting  with  the  third  piece,  which 
is  a  simple  flask.  The  two  cj'linders  of  the  middle  piece 
are  connected  by  a  side  tube  which  opens  into  the  upper 
portion  of  each,  and  also  by  a  siphou  which  opens  from 
the  side  of  the  bottom  of  the  large  cylinder,  extends  tip- 
ward  parallel  to  the  main  cylinder,  then  turns  downward, 
piercing  the  middle  of  the  wall  of  the  lower  cylinder  and 
terminates  within  and  just  below  its  lower  end. 

The  method  of  extraction  is  as  follows:  A  strip  of  filter 
paper,  free  from  substances  soluble  in  ether  and  alcohol, 
and  made  into  a  coil  is  dipped  into  a  beaker  containing  a 
definite  amount  of  milk,  carefully  weighed,  and  kept 
there  luitil  nearl}-  the  whole  amount  has  been  absorbed. 
The  beaker  is  then  weighed  and  the  loss  in  weight  repre- 
sents exactly  the  weight  of  the  milk  absorbed  by  the  filter 
paper.  The  coil  is  then  dried  in  an  air-bath  at  100'  C.  for 
one  or  two  hours,  and  is  then  inserted  into  the  extractor 
of  the  Soxhlet  ajiparatus,  a  jiiece  of  absorbent  cotton  hav- 
ing previouslj'  been  placed  in  the  bottom  to  prevent  the 
entrance  of  solid  particles  into  the  siphon  tube.  If  de- 
sired, the  coil  may  be  jjlaced  in  a  cartridge  of  thick  filter 
paper  which  fits  within  the  cylinder.  The  flask  consti- 
tuting the  third  and  lower  part  of  the  apparatus  is  then 
carefully  weighed  and  filled  with  ether  or  whatever  ex- 
tracting agent  is  used,  and  the  three  parts  of  the  appa- 
ratus are  then  connected.  The  flask  containing  the  ether 
is  heated  over  a  water-bath,  causing  the  ether  to  volatil- 
ize, and  the  vapor  which  passes  upward  through  the  side 
tube  into  the  extracting  chamber  and  thence  to  the  con- 
denser is  re-condensed  into  liquid  form  and  drops  from 
the  condensing  coil  into  the  extracting  tube  and  tipon 
the  milk,  the  fat  of  which  is  to  be  extracted.  This  proc- 
ess continues  until  the  condensed  liquid  has  attained  a 
sufficient  height  to  cause  the  siphon  to  act,  at  which 
moment  the  "ether  with  its  extracted  fat  is  siphoned 


downward  into  the  flask  from  which  the  ether  was 
originally  volatilized.  The  volatilization  continues,  and 
the  extracting  chamber  is  filled  and  emptied  as  oflen 
as  is  necessary,  the  non-volatile  fat  remaining  in  the  flask 
and  the  vaporized  ether  repeating  its  mission  Until  all  the 
fat  in  the  milk  within  the  extracting  chamber  has  been 
transferred  to  the  flask.  When  the  process  has  been  re- 
peated about  twelve  times  the  flask  is  detached,  the 
ether  is  vaporized  oiT,  the  flask  is  cooled  and  again 
weighed,  and  the  increase  in  tlie  weight  represents'ihe 
weight  of  the  fat  extracted  from  tlie"l<uown  weight  of 
milk,  from  which  the  pereenUtge  of  fat  is  easily  calcu- 
lated; that  is,  the  weight  of  tlie  milk  absorbed"  bv  the 
paper  coil  is  to  the  increase  in  the  weight  of  the  flask  as 
100  is  to  :?•. 

Example :  The  difference  in  weight  of  the  beaker  con- 
taining the  milk  before  and  after  the  insertion  of  tlie  pa- 
per coil  was  4.98  gm. ;  the  increase  in  the  weight  of  the 
flask  after  distillation  of  the  ether  was  0.180  eni. ;  there- 
fore4.9s  :  0.180  ;:  100  :  J.  ^■  =  3.61  — the  fat^percentage 
in  the  milk. 

The  AVerner-Schmidt  I\retliod.  Another  method  for 
the  accurate  determination  of  fat  in  milk  is  known  as  the 
AVerner-Schmidt  method.  For  this  process  10  c.c.  of 
milk  and  an  equal  volume  of  hydrochloric  acid  are  boiled 
in  a  test  tube  or  heated  in  a  steam-bath  until  a  dark-brown 
color  is  produced.  The  mixture  is  then  cooled  and  shaken 
with  30  c.c.  of  ether,  and  after  standing  the  supernatant 
ether  is  withdrawn  by  means  of  a  pipette.  This  proce- 
dure is  repeated  several  times  with  small  amounts  of 
ether.  All  the  ether  thus  obtained  is  collected  in  a 
weighed  flask.  The  ether  is  then  distilled  off  leaving 
a  residuum  of  fat  which  is  heated  to  constant  weight, 
cooled,  and  weighed  again.  The  gain  in  weight  of  the 
flask  equals  the  weight  of  the  fat  extracted  from  the  10 
c.c.  of  milk.  The  process  may  be  simplified  by  placing  the 
milk  and  acid  in  a  graduated  test  tube  and  shaking  with 
ether.  Au  aliquot  part  of  the  ether  solution  may  then 
be  withdrawn  with  a  pijictte  and  evapoi'ated  to  dryness 
and  weighed.  The  weight  of  fat  in  the  whole  amoiiut  of 
ether  can  then  easily  be  computed.  Correction  must  be 
made  for  tlie  specific  gravity  of  the  milk. 

Example;  If  10  c.c.  of  milk  of  1.030  specific  gravity  is 
used,  the  weight  of  the  milk  is  10.30  gm.  If  the  weight 
of  fatleft  after  distillingoff  the  ether  isO.385  gm..  winch 
represents  the  amount  of  fat  in  the  10  c.c.  of  milk  origi- 
niiil}'  used,  the  percentage  of  fat  present  is  easily  deter- 
mined b_y  making  the  proportion  10.30  :  0.385  ;  :"l00  ;  x. 
X  =  3. 73  —  the  percentage  of  fat  in  the  milk. 

The  Babcock  Asbestos  Method.  In  this  process,  the 
milk  is  treated  in  the  same  manner  as  described  above  for 
the  estimation  of  total  solids,  and  the  fat  in  the  residue 
thus  obtained  is  extracted  in  a  Soxhlet  extraction  appa- 
ratus, the  technique  and  computation  being  the  same  as 
in  the  paper-coil  extraction  method  described  above. 

Determination  of  Milk  .Stir/itr  or  Lactose. — The  deter- 
mination of  the  amount  of  lactose  in  milk  may  be  made 
by  titration  with  Fchling's  solution,  b}-  polariscopy,  or 
by  gravimetric  analysis  by  the  Soxhlet-Alliha  method. 

A.  Titration  with  Fehling's  Solution.  The  general 
principle  of  this  method  is  the  same  as  that  which  under- 
lies the  estimation  of  glueo.se  in  the  urine.  Details  as  to 
composition  of  the  solutions  and  the  technique  of  the  test 
will  be  found  under  Urine.  The  especial  points  in  ref- 
erence to  milk  analysis  may  be  liriefly  stated.  Twenty- 
five  cubic  centimetres  of  milk  carefully  measured  in 
a  25  c.c.  pipette  are  placed  in  an  evaporating  dish  and 
diluted  four  times  with  water,  aud  then  heated  to  40  C. 
The  casein  is  then  precipitated  by  addition,  drop  by 
drop,  of  acetic  acid,  stirring  constantly  until  the  curds 
and  clear  whey  have  separated.  The  whole  amount  is 
then  transferred  to  a  graduated  500  c.c.  flask  and  diluted 
with  water  up  to  the  500  c.c.  mark,  and  a  portion  filtered, 
the  filtrate  being  used  for  the  titration.  Ten  cubic  centi- 
metres each  of  the  Fehling's  solutions  A  and  B  are  care- 
fully measured  out  with  a  10  c.c.  pipette  and  mixed  in 
a  flask,  and  brought  to  the  boiling  point.  To  this  solu- 
tion the  sugar  solution  is  added  from  a  burette  which  is 
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graduated  in  tenths  of  a  cubic  centimetre,  until  tlie  blue 
color  of  the  copper  solution  is  entireh"  discharged,  the 
same  precautions  being  observed  as  in  the  test  for  glu- 
cose in  the  urine.  The  calculation  of  the  sugar  percen- 
tage is  then  easily  made.  If  30  c.c.  of  the  dilated  wliey, 
tliat  is  the  solution  containing  the  lactose,  are  required  "to 
reduce  the  10  c.c.  of  copper  sulphate  used  in  solution  A, 
tlie  amount  of  unclili/ted  wliej'  which  would  be  required 
would  be  1.5  c.c.  (2.5  c.c.  of  the  milk  having  been  diluted 
to  .500  CO.).  We  know  that  10  c.c.  of  solution  A  will  be 
reduced  l)y  exactly  0.067  gm.  of  lactose.  Therefore  1.5 
c.c.  of  undiluted  whey  contains  0.067  gm.  of  lactose. 
The  percentage  of  lactose,  therefoi'e.  maj-  be  expressed 
in  the  proportion  1.5  :  0.067  ::  100  :  .r.  ^'  =  4.46,  the 
percentage  of  lactose  in  the  milk. 

When  greater  degrees  of  accuracy  are  desired,  Soxh- 
let's  and  Allihu's  gravimetric  method,  or  some  modifica- 
tion of  it,  should  be  used.  A  good  description  of  the 
technique  of  the  process  will  be  found  in  Sommerfeld's 
1  look.  - 

B.  Determination  of  Lactose  by  Polariscopy.  This 
method  is  rapid  and  accurate.  The  description  ^f  the 
principles  involved  in  the  use  of  the  polariscope  will  be 
found  elsewhere.  The  method  in  its  especial  applica- 
tion to  milk  anal.ysis  is  briefly  as  follows  :  Into  a  flask 
graduated  to  contain  103.6  c.c.  (if  the  instrument  u.sed  is 
one  in  which  the  sucrose  normal  weight  is  36.048  gm.)  is 
weighed  65.95  gm.  of  milk  and  1  c.c.  of  a  solution  of 
mercuric  nitrate  of  phannacopffiial  strength  is  added. 
The  solutions  are  thoroughly  mixed  and  diluted  up  to 
the  103.  6  c.c.  mark.  If  the  instrument  used  is  one,  the 
sucrose  normal  weight  of  which  is  16.19  gm.,  40.99  gra. 
of  milk  are  taken  and  the  dilution  is  made  up  to  a  101.6 
c.c.  nirk.  The  contents  of  the  flask  are  then  filtered 
through  dry  filter  jiaper,  and  the  200  mm.  observation 
tube  is  tilled  with  the  filtrate.  The  reading  on  the  scale 
when  the  field  of  observation  is  uniform,  when  divided 
by  two,  gives  the  percentage  by  weight  of  lactose. 

Detcrinindlion  of  Totfd  Proteidx. — When  total  proteids 
alone  are  to  be  estimated,  irrespective  of  the  relative  pro- 
]iortions  of  the  caseinogen,  lactalbumin,  and  lactoglobu- 
lin,  we  may  resort  directly  to  the  Kjeldahl  process  or 
approximately  accurate  results  maj'  be  obtained  by  tak- 
ing the  difference  between  the  total  solids  and  the  sum  of 
the  other  solids. 

A.  Kjeldahl  Method.  Five  grams  of  milk,  20  c.c.  of 
sulphuric  acid  of  l.i^40  specific  gravity  (free  from  nitrates 
and  ammonium  sulphate)  and  0.7  gm.  of  mercuric  oxide 
are  introduced  into  a  Kjeldahl  flask  and  gentl}'  heated  in 
an  inclined  position  ancl  just  below  the  boiling  point  of 
the  acid,  until  froth  ceases  to  foi'm.  The  mixture  is  then 
boiled  until  it  is  clear  and  of  a  pale  straw  color.  The 
heat  is  then  withdrawn  and  sufficient  potassium  perman- 
ganate is  added  in  small  quantities  to  turn  the  fluid  a  per- 
manent green  or  purple  color.  The  mixture  is  then  cooled 
and  transferred  into  a  large  distilling  fiask  witli  the  capac- 
ity of  at  least  half  a  litre,  care  being  taken  to  rinse  out  the 
Kjcldalil  fiask  thoroughly  with  distilled  water,  or  a  few 
fragments  of  pumice  stone.  About  half  a  gram  of  zinc 
dust  is  added  to  prevent  bumping,  and  also  35  c.c.  of  a 
four-per-cent.  aqueous  solution  of  sulphide  of  potassium 
to  prevent  the  formation  of  compounds  of  ammonium  and 
mercury  which  are  not  completel}'  decomposed  by  alkalies. 

Tlien  add  to  the  distilling  flask  with  its  contents  enough 
of  a  saturated  solution  of  sodium  hj-drate  to  make  the 
reaction  strongh'  alkaline. 

The  sodium  hydrate  should  Ije  added  slowly  to  avoid 
the  generation  of  too  nuich  heat,  which  ma,v  cause  more 
or  less  of  the  ammonia  to  be  volatilized  and  lost,  thus 
giving  rise  to  a  considerable  source  of  error.  It  is  often 
desirable  to  itnmer.se  the  distilling  flask  in  ice  water  prior 
to  the  addition  of  Sddiiun  hydrate,  so  as  to  keep  down 
the  temperature  of  the  mixture.  The  fiask  is  next  con- 
nected with  a  Liebig  condenser,  to  the  further  end  of 
which  is  attached  a  glass  tube  bent  at  right  angles  so  as 
to  reach  to  tlie  bottom  of  a  flask  into  which  the  ammonia 
is  to  be  distilled.  Into  this  flask  is  measured  50  c.c.  of  a 
decinormal   solution  of  sulphuric  acid.     The  distilling 


flask  is  then  lieated  until  about  175  c.c.  of  fluid  has  been 
distilled,  when  it  is  fair  to  assume  that  all  the  ammonia 
has  been  curried  over  into  the  flask  containing  the  deci- 
normal sulphuric  acid.  Eight  or  ten  drops  of  methyl 
orange  is  then  added  as  an  indicator,  and  the  degree  to 
whicli  the  sulphuric  acid  has  been  neutralized  by  the 
ammonia  is  estimated  by  titrating  with  a  decinormal 
solution  of  sodium  hydrate.  From  tiiis  difference  in 
strength  of  the  acidity  the  amount  of  ammonia  is  calcu- 
lated, and  from  this  the  amount  of  nitrogen.  The  amount 
of  nitrogen  multiplied  by  6.25  (the  factor  for  milk)  gives 
the  total  proteid.  The  result  includes  the  small  percen- 
tage of  uilrogenous  extractives. 

B.  Method  of  Ritthausen.  This  method  depends  upon 
the  precipitation  of  the  total  proteids  bj-  means  of  copper 
suljihate  and  sodium  hydroxide.  The  proteids  of  colos- 
trum milk  are  onlj'  partially  precipitated  by  this  process, 
and  it  is  therefore  not  always  applicable.  An  objection 
to  this  method,  and  also  to  "other  methods  involving  the 
precipitation  of  proteids,  is  the  possil)ilit\-  that  the  extrac- 
tives may  be  carried  down  at  the  same  time.'  flunk's 
modification  or  Ritthau.sen's  method  may  be  employed. ■* 

C.  Total  Proteids  by  Difference.  If  the  percentage  of 
total  solids  is  known,  the  total  proteids  may  be  estimated 
by  subtracting  the  sum  of  the  percentages  of  fat,  sugar, 
and  mineral  matter,  from  the  jiercentage  of  total  solids. 
It  is  olivious,  however,  that  any  error  in  the  estimation 
of  the  fats  or  sugar  or  mineral  matter,  will  by  this  method 
give  rise  to  an  inaccuracy  in  the  percentage  of  proteids. 

Determiixitivn  of  Cnsein  i(nd  Albumins  StparatcJy. — The 
importance  of  the  ditTerence  between  proportions  of  ca- 
seinogen and  lactalbumin  in  human  milk  and  cow's  milk 
has  recently  been  emphasized  in  connection  with  the  use 
of  whej'-cream  mixtures  in  infant  feeding. -^^ ''•"•  Meth- 
ods for  the  quantitative  deterniiuation  of  these  differ- 
ences in  proportions  do  not  attempt  to  eliminate  the  pos- 
sible source  of  error  due  to  nitrogenous  extractives. 

By  precipitation  with  magnesium  sulphate.'  The- 
metliod  suggested  b_y  Leffmann  and  Beam  is  as  follows": 
Twenty  cubic  centimetres  are  mixed  with  a  saturated 
solution  of  MgSOj  and  the  powdered  .salt  is  added  to  satur- 
ation. The  mixture  is  washed  in  a  graduated  measure 
with  a  small  amount  of  the  saturated  solution  of  MgSOj, 
the  volume  noted,  and  the  whole  allowed  to  stand  until 
separation  takes  place.  The  liquid  is  then  filtered,  as 
much  as  possible  of  the  clear  portion  being  first  drawn  off 
with  a  pipetteand  passed  through  the  filter.  An  aliquot 
portion  of  the  filtrate  is  taken,  the  allnniiin  precijiitated 
by  a  solution  of  tannin,  acid,  and  the  nitrogen  in  the 
]5recipitate  determined  by  the  Kjeldahl  process.  From 
this  the  percentage  of  lactalbumin  may  be  estimated,  and 
the  caseinogen  determined  bj'  subtracting  the  percentage 
of  lactalbumin  from  that  of  the  total  proteids.  A  slight 
source  of  error  will  exist  due  to  the  fact  that  the  traces  of 
lactoglobuliu  will  be  precipitated  by  the  magnesium  sul- 
phate, and  will  therefore  be  included  in  the  percentage  of 
caseinogen. 

PiiODUCTS  OP  ;Milk. — Butter. — Butter,  the  most  valu- 
able product  of  milk,  is  made  hy  the  churning  of  milk  or 
cream  by  which  process  the  fat  globules  coalesce  and 
form  a  mass  containing  the  same  ingredients  as  milk,  but 
with  \'ery  different  proportions.  Tlie  liquid  jiortiou 
which  remains  as  a  by-product  is  called  buttermilk,  and 
is  used  to  some  extent  as  an  article  of  diet.  The  com- 
position of  butter  varies  greatly  according  to  the  charac- 
ter of  the  milk  used  and  the  methods  of  prejiaration. 
Harrington  gives  the  following  as  a  fair  average  anah'sis 
of  butter.  The  analysis  of  buttermilk  is  taken  from 
KOnig: 


Butter. 
Per  cent. 

Buttermilk. 
Per  cent. 

w.no 

12.00 
I.IKI 

■i.m 

..50 

1.09 

■\\'ater 

90.13 

Proteids 

4.03 

.72 

Lactose 

4.04 
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Cheese  and  Wliey. — Cheese  is  prepared  by  the  aetion  t)f 
the  reuuin  fenneut  oil  milk,  by.whicli  process  the  eitsciu- 
ogeu  is  coagulated,  carrying  dowu  with  it  the  fat  and 
traces  of  sugar,  lactalbumiu,  and  mineral  matter. 

The  fluid  portion  which  remains  after  the  separation  of 
the  cheese  or  curd  is  the  whey.  The  latter  is  used  as  food 
in  veiy  difficult  cases  of  digestion,  in  infant  feeding.' 

There  are  a  great  many  varieties  of  clieese,  of  varying 
composition.  They  may  be  made  from  sUiin  milU  or 
whole  milk;  from  cow's  milk,  goat's  milk,  or  ewe's 
milk.     Richmond  classifies  cheeses  into  two  classes: 

I.  Soft  Cheeses:  These  are  made  by  coagulating  the 
caseinogen  at  a  low  temperature  (below  30°  C.  or  86"  F. ). 
Gervais,  Brie,  Camembert,  Pont  I'Eveque,  Neufchatel, 
and  Straccliiiio  cheeses  are  repre.seutatives  of  this  class. 

II.  Hard  Cheeses :  These  are  made  by  the  coagulation  of 
the  caseinogen  at  liigher  temperatures  (30°  C.  to  95°  F.). 
There  are  several  different  types  of  this  class : 

((()  Cheeses  made  from  milk  and  cream,  such  as  Stilton. 

(b)  Cheeses  made  from  whole  milk,  such  as  Cheddar, 
Cheshire,  Dunlop,  Edam,  and  Gorgonzola. 

(c)  Cheeses  made  from  partially  skimmed  milk,  as  Par- 
mesan, Derby,  Gruyere. 

Roquefort  cheese  is  prepared  from  sheep's  milk. 

There  is  still  another  variety  of  cheese,  not  made  hy 
rennet,  but  prepared  by  warming  the  milk  and  allowing 
the  caseinogen  to  be  precipitated  by  the  process  of  sour- 
ing. The  "ripening"  process  of  cheese  is  essentiallj' a 
decomposition  process  carried  on  by  different  kinds  of 
bacteria  and  moulds.  The  different  flavors  a,re  largel}' 
clue  to  products  of  their  growth. 

The  nutritive  value  of  cheese  is  very  great.  'U'ith  the 
exception  of  the  cheeses  made  from  skimmed  milk, 
cheese  may  be  considered  to  be  appio.ximately  one-thir<l 
fat  and  one-third  proteid.  The  subject  is  hardly  of  suffi- 
cient importance  to  the  physician  to  warrant  us  in  taking 
the  space  which  would  be  required  for  detailed  analysis 
of  the  different  varieties. 

Theanalysisof  whey  as  givenby  Konig  is:  water  93.38 
per  cent.,  fat  0.32  per  cent.,  proteids  0.86  per  cent.,  milk 
sugar  4.79  per  cent.,  mineral  matter  0.65  per  cent.  A 
somewhat  higher  percentage  of  proteids  is  found  in  analy- 
ses of  whey  "in  the  country.  According  to  the  investi- 
gations of  the  United  States  Department  of  Agiiculture 
(Bulletin  28)  whey  contains  one  per  cent,  of  proteids,  es- 
timated as  total  nitrogen.  AVhite  and  Ladd  found  almost 
identically  the  same  percentage.  Monti  also  found  that 
the  proteids  vary  from  0.83  to  one  per  cent.  The  percen- 
tage of  fat  present  varies  according  to  the  method  of 
making  the  whey.  If  old  milk  or  skimmed  milk  is  used. 
larger  percentages  are  found  than  if  the  whey  is  made 
from  fat-free  milk— that  is,  from  milk  from  which  the  fat 
has  been  almost  completel}'  removed  by  means  of  a  cen- 
trifugal separator.  In  the  latter  case,  only  traces  of  fat 
are  present  so  small  in  amount  that  they  may  be  dis- 
regarded in  calculating  percentage  modifications.  The 
economy  of  using  fat-free  milk  in  obtaining  whey  is  self- 
evident. 

Lddvse  or  Milk  Sugar. — Lactose  or  milk  sugar  is  pre- 
pared commercially  by  evaporating  whey  in  vacuo,  after 
the  lime  has  been  neutralized  by  means  of  acids,  and  the 
solution  clarifled  by  alum  or  by  other  means ;  it  has  the 
composition  of  a  galactose-glucoside  and  undergoes  hy- 
drolytic  cleavage  by  acids  yielding  a  mixture  of  galac- 
tose "and  gluco.se.  The  most  common  form  is  the  hydrated 
milk  sugar  obtained  by  crystallization  from  water.  Its 
water  of  hydration  is  given  off  at  130°  C,  and,  as  stated 
above,  it  is  converted  into  a  lacto-caramel  at  170'  C.  and 
melts  at  213.5°  C.  It  exhibits  multi-rotation.  Its  rota- 
tory power  is  diminished  after  contact  with  water  for 
twenty-four  hours  or  more. 

Milk  sugar  has  the  property  of  reducing  alkaline  solu- 
tions of  salts  of  the  heavy  metals,  and  on  this  projierty 
is  based  Fehling's  test  for'sugar.  Ten  cubic  centimetres 
of  Fehling's  copper  solution  correspond  to  0.06769  gm.  of 
lactose,  whereas  in  cane  sugar  it  is  0.059  gm.,  and  in  glu- 
cose 0.05  gm.  The  liictose  of  cow's  milk  undergoes  fer- 
mentation only  with  tlie  enzyme  lactose.     The  lactose  of 


mare's  milk,  on  the  other  hand,  readily  undergoes  alco- 
holic fermentation,  indicating  a  dilTerence  in  the  chemi- 
cal nature  of  the  two  sugars.  It  is  also  possilile  tliat  the 
lactose  of  human  milk  and  that  of  cow's  milk  difl'er  chemi- 
cally. Milk  sugar  is  not  so  readily  soluble  in  water  as 
cane  sugar.  In  the  modification  of  milk,  by  sugar  solu- 
tions, twenty-percent,  solution  rejnesents  the  practical 
maximum  degree  of  concentration  that  can  be  used. 

Condensed  Milk. — Condensed  milk,  or  "evaporated" 
milk,  is  prepared  commercially  by  evaporation  of  milk 
to  about  one-third  or  one-fourth  of  its  volume.  It  may 
be  made  from  whole  milk  and  be  rich  in  fat,  or  from 
skimmed  milk,  the  usual  source,  and  be  very  deficient  in 
fats.  To  prevent  decomposition,  cane  sugar  is  usually 
added  in  large  proportions;  about  one  and  one-quarter 
pounds  to  each  gallon  of  milk  (Richmond).  Gluco.se  is 
sometimes  used  in  place  of  cane  sugar.  Condensed  milk, 
sweetened,  will  keep  for  a  long  time  without  appreciable 
change. 

The  composition  of  European  samples  of  condensed 
milk  as  given  hy  Konig  is  as  follows: 


Condensed  milk 
not  sweetened. 

Condensed  milk 
sweetened. 

li;.42  per  cent. 
U.4'J 
U.iK 
3.18 
.•jS.'J'J 

10.. 3.0  per  cent. 
3(1.06 

Proteids  

11.79 

Asb 

2.19 

23.61 

Holt  gives  the  following  results  of  the  analysis  of  one 
of  the  niost  extensively  advertised  condensed  milks  in  this 
country,  showing  also  the  results  obtained  by  diluting 
according  to  direction  for  purposes  of  infant  feeding : 


Condensed 
Milk. 

With  six 

parts 
of  water 
added. 

With 

twelve  parts 

of  water 

added. 

With  eigh- 
teen pans 
of  water 
added. 

6.94 
8.43 

30.69 

1..39 

31.30 

0.99 
1.20 

7.33 

.17 

90.49 

0.53 
.63 

3.90 

.10 

94.83 

0.36 

Proteids  

.44 

Sugar  (cane,  10.44; 

milk,  10.2.1) 

Salts 

2.67 

.or 

Water 

96.46 

It  will  be  seen  by  the  table  that  condensed  milk  diluted 
for  use  is  decidedly  deficient  in  fats,  and  in  the  larger  di- 
lutions in  sugar  and  proteids.  The  insufficienc}'  of  such 
a  food  as  a'  substitute  for  mother's  milk  is  apparent. 
This  aspect  of  the  question  is  more  fully  discussed  in  the 
article  on  Infants.  Ariijiciid  Feeding  of. 

Milk  Powder. — Milk  powder  is  prepared  by  the  evapor- 
ation of  milk  in  vaeuo  to  dryness.  Two  analyses  of  speci- 
mens are  given  by  Richmond: 


Fat 

Milk  sugar 
Cane  sugar 
Proteids . . . 
Ash 


Per  cent. 


13.3 
21.7 
42.5 
15,1 
3.3 


13.5 
21.3 
40.9 
14.9 
3.3 


Peptonized  .W».— Peptonized  milk  is  prepai-ed  by 
submitting  milk  to  the  action  of  the  trypsin  ferment,  the 
active  proteolytic  enzyme  of  pancreatic  juice.  Bicarbo- 
nate of  soda  is  added  as  the  trypsin  is  active  ouh'  in  an 
alkaline  medium.  The  trypsin  is  obtained  from  the  pan- 
creas of  the  pig.  The  preparation  is  known  commercially 
as"Extractum  Pancreatis."  The  process  usually  em- 
ploved  is  that  recommended  by  F'airchild. 

t)ue  pint  of  fresh  cow's  milk  and  four  ounces  of  water 
and  five  grains  of  extractum  pancreatis  and  fifteen  grains 
of  sodium  bicarbonate  are  added.  The  mixture  is  raised 
to  a  temperature  of  105°  P.  and  is  not  allowed  to  go  above 
115"  F.  for  fear  of  destroying  the  enzyme,  thereby  check- 
ing the  process.     The  bottle'is  shaken  from  time  to  time. 
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Per  cent. 

Albumin O.or 

Albumose 1.88 
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lu  jiartial  peptonization  tiie  process  is  carried  on  for  from 
five  to  twenty  minutes,  according  to  the  degree  of  peptoni- 
zation required.  Tlie  temperature  is  tlien  allowed  to  lise 
to  a  degree  sufficient  to  kill  tlie  enzyme, — i40°-150'  F.  is 
quite  enough.  The  action  of  the  enzyme  may  be  checked 
but  not  destroj-ed  by  placing  the  bottle  at  once  upon  the 
ice.  If  complete  conversion  of  the  proteids  to  peptones 
is  desired,  the  process  must  be  continued  for  two  hours. 
The  taste  of  the  milk  is  altered  b_v  the  process,  becoming 
bitter  and  unpalatable;  but  this  cliange  does  not  occur  in 
the  shorter  intervals  of  five  or  ten  minutes.  The  object 
of  the  process  is  to  reduce  the  proteids  to  a  non-coagu- 
lable  form  capable  of  easy  or  direct  absorption,  either 
when  administered  by  mouth  or  Iw  rectum  as  nutrient 
euemata.  Peptonizing  powder  is  now  dispensed  in  con- 
venient tubes  or  tablets  ready  for  use. 

Yieth  gives  the  following  anal3'ses  of  undiluted  pep- 
tonized milk: 

Per  cent. 

Water 89.30 

Fat 3.41 

Sugar 3.80 

Casein 96 

Konviyss. — Kourayss  was  originally  made  by  the  Tar- 
tars by  the  addition,  to  mare's  milk,  of  a  ferment  de- 
rived from  kephir  grains.  Both  alcoholic  and  lactic-acid 
fermentation  took  place.  The  mare's  milk  was  placed 
in  leathern  vessels,  with  portions  of  the  previous  brewing 
and  the  yeast  from  the  kephir  grains,  and  kept  at  a  tem- 
perature of  from  30°  to  40"  C. ;  it  was  shaken  occasionally 
until  the  ]irocess  was  completed.  It  was  formerly  made 
of  skimmed  milk.  The  process  of  to-day  has  been  "cousid- 
eralily  changed.  Many  manufacturers  "use  whole  milk  or 
milk  to  which  cream,  cane  sugar,  and  some  water  are 
added.  Ordinary  yeast  is  used'for  the  ferment  and  cow 's 
milk  is  employed  in  preference  to  mare's  milk.  Holt 
give.s  the  following  foruuila  for  the  domestic  manufac- 
ture of  koumj^ss: 

One  quart  of  fresh  milk,  half  an  ounce  of  sugar,  two 
ounces  of  water,  and  a  fresh  piece  of  yeast  cake  half  an 
inch  square,  are  put  in  wired  bottles  and  kept  at  a  tem- 
perature between  60°  and  70°  F.  for  one  week;  the  bottles 
are  shaken  five  or  si.x  times  a  day.  They  are  then  put 
upon  the  ice  and  kept  ready  for  use. 

The  following  analyses  by  KOnig  show  the  composition 
of  koumyss  under  the  different  conditions  under  which  it 
niav  be  made ; 


Mare's  milk. 

Cow's  milk. 

Skimmed  milk. 

1.46 

3.34 

1.47 

1.91 

.91 

.43 

91.39 

1.33 

3.66 

4.09 

1.14 

..")5 

.43 

89.30 

0.88 

2.89 

3.95 

1.38 

.83 

.53 

89.55 

Proteids 

Suffar 

Alcohol 

Salts 

Water 

The  term  "  kephir  "  or  "  kefir  "  was  formerly  used  for 
the  ]iroduct  obtained  by  the  action  of  kefir  grains  on 
cow's  milk. 

.Viitzo'tii .—Maty.oon  or  mazoum  is  a  thick,  partly  coag- 
ulated fluid,  resembling  cream  which  has  soured.  It  is 
made  by  the  action  of  a  ferment  imported  from  Armenia 
upon  cow's  milk.  On  warming,  it  settles  into  a  liquid 
■whey  and  an  insoluble  curd.  The  milk  is  first  boiled  and 
then  allowed  to  ferment  with  the  matzoou  fennent  in  an 
open  vessel  kept  at  10.5°  F.  The  process  is  carried  for 
twelve  hours,  the  temperature  being  gradually  lowered 
to  70°  F.,  after  which  it  is  put  upon  the  ice.  It  will 
keep  under  proper  conditions  for  two  or  three  weeks.  It 
is  used  in  cases  of  the  same  kind  as  those  for  which 
koumyss  is  prescribed. 

The  composition  of  matzoon  as  given  by  Dadirrian  is 
as  follows; 


Per  cent. 

Proteids 3.48 

Fat 3.49 

Milksupar 3.68 

Lactic  acid 90 


Per  cent. 
Alcohol     and      other 
products  of  fermen- 
tation  0.13 

Mineral  matter 69 

Water 87.63 


Perrchtiiffe  Modification  of  Colo's  Milk.— The  idea  of 
modification  of  milk  according  to  definite  percentages  of 
fats,  sugar,  and  ]3roteids  in  ordei-  to  adapt  it  to  the"\-ary- 
ing  requii-einents  of  infant  feeding  has  very  appropriately 
been  called  the  American  system  of  infant  feeding.  It 
was  in  this  countiy  that  it  really  had  its  inception,  and 
its  development  and  practical  application  have  been  tin 
der  the  fostering  care  of  a  few  eminent  and  far-sighted 
American  jihysiciaus,  chief  of  whom  is  Dr.  Thomasilor- 
gan  Rotch,  of  Boston,  whose  name  has  been  associated 
with  the  idea  more  closely  than  that  of  any  other  Ameri- 
can physician. 

The  essential  principle  underlying  this  system  is  the 
now  generally  accepted  fact  thatit  is  not  intolerance  for 
milk  as  a  whole  which  causes  so  much  disturbance  in  in- 
fants, but  an  incapacity  of  the  individual  child  to  digest 
certain  ingredients  of  milk.  In  other  words,  there  Is  a 
variable  ability  of  the  infant  to  digest  fats,  sugars,  and 
proteids,  giving  rise  to  what  may  be  spoken  of  as  fat  in 
digestion,  sugar  indigestion,  and  "jiroteid  indigestion.  In 
one  child  it  may  be  the  fat  which  causes  the  trouble;  in 
another,  the  sugar;  in  still  another,  the  proteid  material; 
while  in  a  fourth,  all  three  elements  may  be  at  fault. 
Obviously,  therefore,  the  ideal  system  mu.st  provide  for 
percentages-  of  fat,  sugar,  and  proteids  in  any  desired 
combination.  The  Meigs  milk  formula  devised  by  Ar- 
thur V.  Meigs  in  1882  recognized  in  a  limited  way  the 
importance  of  definite  percentage  combinations.  He 
started  on  the  basis  of  the  results  of  forty-three  analyses 
of  human  milk  and  found  the  composition  to  be  appro.xi- 
mately,  fat  four  per  cent.,  sugar  seven  per  cent.,  and 
proteids  one  per  cent.  Then  he  worked  out  the  formula 
by  wliicli.  by  the  use  of  creams,  milk,  milk  sugar,  lime 
water,  and  water,  he  was  able  to  duplicate  the  composi- 
tion of  human  milk.  This  formula  corresponded  closel}- 
to  one  which  the  elder  jMeigs  had  used  and  recommcntled 
in  a  long  and  successful  practice  among  infants. 

The  formula  of  Meigs  a.ssumed  that  mother's  milk  was 
of  constant  quality  and  that,  therefore,  a  mi.xtnie  made 
to  correspond  to  it  in  its  percentage  composition  would 
satisfy  the  demands  of  infant  feeding,  AVe  know  now, 
however,  that  human  milk  is  of  very  variable  qualit  v.  aiul 
in  practice  we  also  find  that  infants  rctiuire  very  different 
percentage  combinations,  according  to  their  age,  devel- 
opment, state  of  health,  and  many  otlier  C(jnditions. 

The  scope  of  our  subject  limits  us  to  the  theory  of  per- 
centage modification  of  milk  and  the  practical  methods 
of  obtaining  the  different  combinations  of  fat,  sugar,  and 
Ijroteids.  The  practical  application  of  these  modifica- 
tions to  the  subject  of  infant  feeding  is  treated  in  its  ap- 
propriate ]ilace. 

The  earlier  methods  of  the  simple  dilution  of  wlu.le 
milk  with  varying  parts  of  water  has,  as  its  principle, 
the  red  notion  of  the  proteids  to  a  proportion  similar  to- 
that  which  occurs  in  liuman  milk.  The  dilution,  how- 
ever, affects  the  fats  and  sugars  as  well ;  and  the  general 
effect  in  comparison  with  human  milk  is  .seen  in  the  fol- 
lowing table; 


Fats. 

Sugar. 

Proteids. 

4.0 

i.;« 

4.00 

4.. 50 
1..5(i 
7.00 

Clow's  milk  diluted  1  to  3 

l.lii 

Obviously,  simple  dilutions  of  -n-hole  milk  with  water 
or  any  other  diluent,  cannot  suffice  to  produce  a  milk  re- 
sembling mother's  milk. 

The  ne.vt  ste]i  in  advance  was  the  dilution  of  creams 
with  water  and  the  addition  of  milk  sugar  to  make  up 
the  deficiency  of  that  constituent.  Tlie  restdts  obtained 
by  this  method  may  be  illustrated  as  follows ; 


Fats. 

Sugar. 

Proteids. 

Cream 

13 
4 

4.30 
1.43 

3  30 

Cream  diluted  1  to  3 

830 
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ITIilk. 

.llilk. 


In  this  way  fats  and  proteids  are  easily  obtained,  and 
the  amount  of  sugar  can  be  raised  to  anj-  desired  percen- 
taire  l)y  tlie  addition  of  dry  milli  sugar,  or  of  sugar  solu- 
tions of  varying  strength  in  place  of  the  water. 

The  (luestion  here  presents  it.self.  AVhat  are  tlie  limita- 
tions to  the  combinations  which  are  possible  under  the 
employment  of  this  method  of  diluting  creams?  As  tlie 
conipo.sitionof  cream  varies  according  to  the  percentages 
of  fat,  we  must  agree  on  a  fixed  standard  for  the  comjiosi- 
tion  of  the  materials  used.  It  is  fully  appreciated  that 
the  figures  given  below  do  not  accuratel3'  represent  the 
analyses  of  all  varieties  of  cow's  railU,  and  that  therefore 
in  any  given  case  there  is  always  a  possible  error;  but 
unless  milk  is  analyzed  daily,  which  is  impraeticable,  we 
have  no  alternative  but  to  adopt  an  average  standard  and 
let  that  be  the  basis  on  whicli  we  make  our  caleidations. 
The  a\'erage  analysis,  therefore,  -which  we  shall  use,  tm- 
less  otherwise  stated,  is  that  which  has  been  given  above, 
but  which  for  convenience  may  be  tabulated  as  follows: 


Fats. 

Sugar. 

Proteids. 

Trace. 
Trace. 
4 
8 
10 
12 
16 
20 

4.  HO 
4.r9 
4.50 
4.40 
4.30 
4.20 
4.0.5 
3.'.W 

3.00 

■\Vliev          

l.OII 

3.50 

3.40 

3.. 33 

Twflvt*  per  cent,  cream 

Si.xteen  per  cent,  cream 

Twenty  per  cent,  cream 

3.30 
3.20 
3.10 

The  traces  of  fat  in  the  fat-free  milk  obtained  by  using 
the  lowest  eight  ounces  of  a  quart  jar  of  milk  after  set- 
ting eight  hours,  or  by  means  of  a  centrifugal  machine 
jirojierly  regulated,  and  the  traces  of  fat  in  whey  made 
f r(jm  fat-free  or  skim  milk,  as  shown  by  numerous  analy- 
ses at  the  Walker-Gordon  Laboratory ," rarely  e.xceed  0.05 
\wv  cent.,  and  can  therefore  be  excluded  in  our  calcula- 
tions. 

The  following  table,  therefore,  shows  the  lowest  pos- 
sible proteids  which  may  be  obtained  with  fat  jiercen- 
tages  in  our  mixtures  of  from  1  to  4,  in  Which  creams 
of" from  8  to  20  per  cent,  fat  are  used: 
Eight-per  cent,  cream  gives  with 

Fat  one     per  cent,  lowest  possible  proteids  of 0,47 

"   two  "  "  "  '^"         "^ ^ 

"   three        "  "  '*  **         " 1-2T 

"   four         "  "  "  "         " l-"0 

Ten-percent,  cream  gives  with 

Fat  one  per  cent,  lowest  possible  proteids  of 0.3,S 

"   two       "  "  ■■  ■■         ■■     -87 

"   three     "  "  "  "         "     l-OO 

•'   tour      "  "  '■  "         "     l-« 

Twehe-per-cent.  cream  gives  with 
Fat  one    per  cent,  lowest  possible  proteids  of 0.37 

••  two      ;;         ;;       ;;        ;;      ;; •>* 

three  ,. •*;- 

"   foiu-         "  1-Oi' 

Sixteeu-per-cent.  cream  gives  with 

Fat  one     per  cent,  lowest  possible  proteids  of 0.20 

"  two      '■         ;;        ;;        ;;      ;; f 

:    three  ;  ;;  .. W 

four  "" 

Tweuty-per-cent.  cream  gives  with 

Fat  one    per  cent,  lowest  possible  proteids  of 0.15 

"   two         "  "  "  "         " 31 

'•   three      "  "  "  „         „ « 

"   four       "  "2 

It  is  obvious  from  the  above  table  that  in  simple  dilutions 
of  cream  we  are  limited  in  our  proteid  percentages.  To  get 
low  proteids  with  high  fat  percentages  in  our  mixtures, 
we  must  use  concentrated  creams.  To  get  high  proteids 
with  eieams  of  any  strength,  with  the  exception  of  eight- 
per  cent,  cieam.  w"e  must  add  whole  milk  or  fat-free  milk 
to  supidemcnt  the  deficiency  of  proteids  obtained  from 
the  diluted  creams. 

:Much  ci-edit  is  due  to  Thompson  S.  Westcott,  of  Phda- 
delphia,  for  his  elaborate  monograph  on  the  scientific 
modification  of  milk  which  was  published  in  Iiitema- 
iio/iiil  aiiiH-s.  October,  1900.  Taking  the  previous  for- 
muUe  of  Taylor  and  those  of  Baner,  he  has  worked  out 


mathematical  formulre  which  are  of  uni vei-sal  application, 
and  has  establisheil  the  principles  of  modification  on  a 
truly  scientific  basis. 

These  foiinul.e  may  be  briefly  expressed  as  follows. 
For  detail  the  reader  is  referred  to  the  original  mono- 
graph. 

F  =  prescribed  percentage  of  fat. 

S  =  prescribed  percentage  of  sugar. 

P  =  prescribed  percentage  of  proteids. 

C  =  total  quantity  of  ei'cam  in  ounces. 

M  =  total  quantity  of  milk  in  ounces. 

^Y  =  total  (juantity  of  water  iu  ounces. 

L  =  total  quantity  of  dry  milk-siigar  iu  ounces. 

Q  =  total  quantity  of  mixture. 

a  =  known  percentage  of  fat  in  cream. 

a'  =  known  percentage  of  fat  iu  milk. 

b  =  known  percentage  of  proteids  in  cream. 

b  '  =  known  percentage  of  proteids  in  milk. 

c  =  known  percentage  of  sugar  in  cream. 

c  '  =  kniiwn  percentage  of  sugar  in  milk. 

Since  the  actual  quautity  of  pi'oteids  in  a  percentage 
mixture  is  the  sum  of  the  quantities  of  proteids  contrib- 
uted by  the  milk  and  cream :  and  again,  since  the  actual 
quantity  of  fat  is  the  suiu  of  the  quautities  of  fat  contrih 
uted  by  the  milk  and  the  cream,  the  following  funda- 
mentalformuhe  may  be  .stated :  (1)  Q  X  P  =  b'M  -|-  bC, 
(2)QxF  =  a'M-f  aC. 

By  transposing,  we  may  get  value  for  M  iu  equation 

(1),  giving  jM  =^^ — -, . 

If  this  value  of  31  is  substituted  in  equation  (3).  we 

have,  by  transposition  and  collecting,  an  ecjuation  which 

will  give  us  the  quantity  of  cream  to  be  used  iu  any 

,.     ,.  .       ,p^n      (QbF-  a'P) 

C(raibmation ;  i.e.,  (3)  C  = r^ r-; — . 

ab  —  a  b 

In  the  same  way  by  finding  a  value  for  M  in  equation 
(2)  instead  of  (1)  we  have  (4)  M  =  ^     T  ^  '■ 

The  amount  of  sugar  in  a  given  mixture  is  that  con- 
tributed by  the  cream,  by  the  milk,  and  the  dry  sugar 
added.  This  ma}'  be  expressed  in  the  following  formula : 
Q  X  S  _  c^  ,  eC 
100     ~  100 

By  transposition,  we  obtain  the  value  of  L,  viz.,  (5) 
T-  J  QS  -  c  M-t-cC 
^-  IW)  • 

The  amount  of  water  to  be  added  is  calculated  bj'  the 
following  formula ;     (6)  W  =  Q  -  (C  +  il). 

FormuUe  (3),  (4),  (5),  and  (6)  therefore  represent  the 
formulie  necessary  for  obtaining  the  quantities  of  cream, 
milk,  sugar,  and  water  called  for  in  any  combination. 
Thej'  are  of  universal  application,  the  valties  for  the  dif- 
ferent letters  varying  accoiding  to  the  strength  of  the 
creams  and  milk  used. 

Km  III /lie.  Let  us  suppose  that  we  w-ish  to  calculate 
for  twenty  ounces  of  4  per  cent,  fat,  7  per  cent  .sugar, 
and  1.50  per  cent,  proteids,  using  16  per  cent,  cream  and 
whole  milk. 

Sixteen  per  cent.  (  Fat  =  a     Proteids  =  b    Sugar  =  c. 
cream  =  '/  16  3.20  4.05 

Fat  =  a'     Proteids  =  b'     Suear  =  c'. 
4  3.50  4..M 

By  substituting  these  values  in  formula;  (3),  (4),  (5), 

and  (6),  we  obtain  the  following  result: 

,o^  n            ,n^       20(3.50x4-4x1.50)       160 
(8)  Cream  (C)  =  —  — 


+m+'^- 


Whole  milk  : 


(4)  Milk  (31) 


16  X  3.50  -  4  X  3.20 
(20X4)-  (16  X  3.63)  _ 


44 


:  3.68 


1.48 


20  X 


(4.50  X  5.48 -+-4.05X3.63) 


100 


'-—  =  1  ounce. 


(.5)  Sugar  (L) 
100.64 

(G)  AVater  (W)  =  20  -  (3.63-1-5.48)  =  10.89  ounces. 
If  we  so  contrive  as  to  obtain  all  our  fat  from  the 

831 


iTIilk. 
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cream  and  use  fat-free  milk  ia  place  of  whole  milk  to  ob- 
tain a  greater  percentage  of  proteids  than  that  contrib- 
uted by  the  cream,  we  simplify  o\u'  formultv  and  the 
work  of  computatiou,  for  we  can  substitute  0  for  the  fat 
value  (a'  )of  the  milk  in  formulaj  (3),  (4),  and  (5),  and  we 
get  the  following: 

OF 
Fo.-mula  (3)  becomes:  Cream  (C)=^=— . 


Pornuila  (4)  becomes:  Fat-free  milk  fM) 


Formula  (5)  becomes:  Sugar  (L) : 


QS 


_  QP  -  bC 

b' 
4.50  (M+C). 
KIO 


The  formula  for  the  amount  of  water  to  be  added  re- 
mains the  same,  i.e. :    AVater  (W)  =  Q  —  (C  -|-  M), 

Westcott  has  also  prepared  formulne  by  which  one  may 
calculate  combinations  of  fats  and  sugars  with  different 
proportions  of  caseinogen  aud  lactalbumin." 

For  purposes  of  convenience  in  the  management  of 
large  clinics  and  also  for  teaching,  the  writer  has  pre- 
pare<l  the  following  table,  bj'  which  practically  all  the 
percentage  combinations  which  a  physician  is  likely  to 
use  in  practice  can  be  more  casil}'  and  quickly  calculated 
than  by  means  of  formula.',  which  to  some  minds  are  com- 
plicated and  difficult  to  understand.  It  is  so  arranged 
that  the  physician  ma_v  exercise  a  choice  in  the  percentage 
of  creams  to  be  used,  and  can  see  at  a  glance  what  combi- 
nations arc  impossible  with  creams  of  different  strength. 
The  calculations  are  made  for  twenty -ounce  mi.xtures:  for 
each  additional  five  ounces  it  is  only  necessary  to  multiply 
each  ingredient  by  one-quarter,  aud  add  it  to  the  amount 
of  twenty  ounces.  The  percentage  of  lime  water  may 
be  increased  at  will  by  I'cmembering  that  each  additional 
ounce  in  a  twenty -ounce  mixture  increases  the  alkalinity 
five  per  cent. ,  and  the  amount  of  lime  water  added  bej'ond 
what  is  given  in  the  table,  must  be  subtracted  from  the 
amount  of  water  used  as  a  diluent.  For  accuracy  the 
milk  sugar  should  lie  dissolved  in  a  portion  of  water  and 
then  water  added  up  to  the  amount  called  for.  The 
amount  of  sugar  required  is  expressed  in  measures.  The 
measure  is  a  small  tin  dipper  obtained  at  any  milk  labor- 
atory.    It  holds  just  three  and  three-eighths  drachms. 


W/ii'i/  Creiim  Mixtures. — Whey  cream  mi.xtures  may  be 
obtained  by  using  whey  as  a  diluent,  in  place  of  the 
boiled  water,  preferably  in  the  combinations  containing 
low  protcid  percentages.  Each  two  ounces  of  whey 
replacing  an  equal  quantity  of  water  in  a  twenty-ounce 
mixture  will  raise  the  whey  proteid  percentage  0.10,  and 
will  increase  the  sugar  percentage  0..50.  The  total  sugar 
percentage  is,  therefore,  the  amount  contributed  by  the 
cream  and  fat-free  milk,  which  is  indicated  in  the  last 
column  of  the  table  above — plus  that  of  the  n'hey.  The 
amount  of  dry  sugar  which  must  be  added  to  make  the 
desired  final  sugar  percentage  can  be  easily  calculated 
by  reference  to  the  following  table: 

Per  cent,  of 
siipar. 
One  measure  of  dry  lactose  in  a  20-ounce  mixture  gives . .  2.00 
One-half  measure  of  dry  lactose  in  a  20-ounce  mixture 

gives ]  .00 

One-quarter  measure  of  dry  lactose  in  a  20-ounce  mix- 
ture gives .50 

(One  measure  is  approximately  one  level  tablespoonful.) 

Example. — If  in  formula  21  fourteen  ounces  of  whey 
are  added  in  place  of  the-  same  quantity  of  water,  the 
wliey  proteids  ai-e  increased  0.70  per  cent.,  making  total 
proteids  of  1.30  per  cent.  The  sugar  contributed  by  the 
cream  is  0.78;  that  by  the  whey  3.50 — making  a  total  of 
4.28.  The  desired  percentage  of  sugar  is  6,  therefore  the 
balance  of  1.72  per  cent,  may  be  obtained  by  adding  a 
little  short  of  one  measure  of  sugar. 

Whey  should  be  made  of  fat-free  milk,  and  should  be 
heated  to  150°  F,  (65°  C.)  before  it  is  added  to  the  ci-eam 
mixture,  to  destroy  the  rennin  enzyme.  One  quai't  of 
fat-free  milk  will  yield  about  twenty -four  ounces  of 
whey. 

The  conditions  under  which  the  different  percentages 
of  ci'eams  ma.vbe  obtained  are  given  above  on  page  831. 

Milk  Lithiimtories. — The  first  laboratory  in  the  world 
for  the  exact  modification  of  milk  was  established  in  Bos- 
ton in  1891,  under  the  name  of  the  Walker-Gordon  Lab- 
oi-atorj-.  Its  scientific  development  has  been  under  the 
fostering  care  of  Dr.  Thomas  Morgan  Rotch,  professor 
of  diseases  in  children  in  Harvard  University.     The  ex- 


Table  for  the  Percentage  Modification  op  Cow's  Milk.    (Ladd.) 


9  20-oz.  Mixtures  Percent- 
age OF  — 

OUNCES  OF  Cream. 

Ounces  Fat-pree  Milk  Used 
with  creams  of— 

Ounces. 

is  s 

s 

1 

rt 

S 
"53 

£ 

< 

a3 

II 

go 

at 

a) 

'1 

11 

1 

1..T0 

4.50 

0.35 

5 

* 

* 

^ 

l!4 

« 

* 

* 

0 

17^ 

2 

0.33 

2 

1.50 

4..50 

..50 

5 

3 

2H 

2 

IH 

0 

M 

1 

IK 

16 

2 

.61 

3 

2.00 

s.tw 

.33 

5 

* 
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For  2.5-ounce  mixtures  multiply  tbe  amount  of  each  ingredient  by  IJJ ;   for  30-ounce  mixtures,  by  lH ;  lor  35-ounce  mixtures,  by  IM ;  for 
40-ounee  mixtures,  hy  2 ;  for  4.5-ounce  mixtures,  by  214. 

<"  Combination  impossible  witb  strength  of  cream  indicated. 
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tension  of  the  system  and  manj-  details  in  connec'tion 
with  tlie  practical  management  of  the  laboratories  have 
been  accomplished  by  the  joint  efforts  of  Mr.  (Jcorge  E. 
Gordon,  Mr.  G.  H.  Walker,  and  Jlr.  J.  H.  Watei-house. 

Eighteen  labnratorieshave  now  been  established  in  dif- 
ferent parts  (if  this  country,  in  Canada,  and  in  London.. 

The  piiriiose  of  the  milk  laboratory  may  lirietly  be 
stated  to  be  tirst,  to  insure  a  clean,  coustant,"aiid  reliable 
milk  supply,  and  second,  to  provide  a  place  where  dif- 
ferent combinations  of  milk  may  be  put  up  according  to 
the  prescriptions  of  physicians,  with  accuracy  and  under 
such  conditions  of  cleanliness  and  asepsis  as  to  insure  the 
best  possible  food  for  infant  feeding.  Whole  milk  and 
creams  of  guaranteed  composition  are  also  provided,  with 
which  moditication  at  home  may  be  carried  on  with  the 
minimum  chance  of  errors  in  calculations,  wliich  in  ordi- 
nary home  modification  of  milk  come  from  the  uncertain 
quality  of  the  milk  purchased,  in  the  great  majority  of 
cases,  from  unknown  or  unreliable  sources. 

The  milk  laboratory  is  to  the  physician  engaged  in  the 
feeding  of  infants  what  the  apothecary  is  to  the  thera- 
peutist. Details  as  to  the  nature  of  the  milk  laboratories 
and  their  use  will  be  found  in  the  article  <m  Infants, 
Artijieial  Feeding  of,  and  especially  in  Rotch's  "Pedia- 
trics," 1901.  Maynard  Lcidd. 
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MILK  IN  RELATION  TO  PUBLIC  HEALTH:  MILK- 
BORNE  DISEASES.— In  view  of  the  dietetic  importance 
of  milk  for  all  classes,  but  especially  for  infants,  inva- 
lids, and  the  sick  and  convalescents,  it  is  jierfectly  nat- 
ural that  much  study  should  have  been  given  to  this 
foodstuff,  and  that  of  late  years  the  sanitarian  and  bac- 
teriologist should  have  found  it  a  profitable  field  for  re- 
search. Indeed,  the  production  of  pure  milk  might  well 
be  considered  one  of  the  most  important  problems  which 
confi-ont  the  sanitarian.  Few  countries  until  recently 
have  deemed  it  necessary  to  do  more  than  prevent  adul- 
teration of  the  milk,  and  some  of  the  legislators  appear 
to  think  that  as  long  as  the  milk  has  not  been  skimmed 
or  watered,  and  contains  the  standard  of  total  solids  and 
fats,  we  need  not  worry  about  the  germs  we  eat  or  drink. 
This  may  be  a  pleasing  reflection  to  persons  who  do  not 
know  that  such  hydra-headed  diseases  as  scarlet  fever, 
diphtheria,  and  cholera  infantum  have  been  disseminjited 
in  the  milk  supply,  that  typhoid-fever  epidemics  have 
been  thus  caused,  and  that  milk  may  be  the  vehicle  of 
the  germs  of  tuberculosis  and  other  infectious  diseases 
and  morbific  agents.  Space  will  not  permit  to  do  more 
than  briefij'  point  out  some  of  the  circutnstances  under 
which  milk  may  be  the  cause  of  disease. 

1.  JIii.K  WHICH  IS  Objectionable  by  Reason  of  Co- 
LOK,  Odor,  Tastb,  and  Consistency. — («)  Abnorinully 
Vol.  v.— 53 


Colored  .WH-.— Fuchs  was  the  first  to  point  out  that  blue 
milk  may  be  due  to  the  ]ii-esence  of  chromogenic  micro- 
organisms, and  Neelson  and  Hueppe  proved  that  this 
was  caused  by  the  bacillus  cyanogenes,  which  ma\'  even 
invade  the  udder  of  the  cow.  Mosler  and  L'ffelmann  re- 
fer to  cases  of  gastrointestinal  catarrh  produced  by  the 
consumption  of  such  milk.  A  uniform  blue  color  is  im- 
parted by  adulteration  with  water  ami  certain  kinds  of 
cow's  feed,  and  by  some  drugs.  Yellow  mill:  ma_y  be 
due  to  the  addition  of  coloring  matter  such  an  annatto  or 
saffron  or  the  development  of  the  bacillus  syn.xanthus 
(Schrotter),  but  may  also  be  caused  by  the  ingestion  of 
rhubarb  (Mosler).  Med  m  ilk  may  be  caused  by  rhubarb  or 
by  the  presence  of  the  bacillus  prodigiosus  or  of  the  spiril- 
lum rubriim,  or  by  the  admixtuie  of  blood,  especially 
when  the  milk  looks  .streaky,  but  it  is  most  often  due  to 
giving  the  animals  madder  or  licdstraw  lor  food.  Brown 
milk  may  be  due  to  the  presence  of  foreign  matter  or  the 
piodiicts  of  certain  fungi.  A  hlvish-red  color  is  caused  by 
the  bacterium  lactis  eiTthrogenes  (Hueppe),  yvhile  green 
milk  is  generally  the  result  of  an  excess  of  fat  and  incom- 
plete emulsification,  sometimes  due  to  the  presence  of  the 
bacillus  fluoiescens,  and  occasionally,  as  in  suppurative 
affections  of  the  udder,  to  the  presence  of  green  pus. 

(b)  Abnormal  Odor,  Xante,  and  ConxiKtenc!/. — This  may 
be  caused  by  the  character  of  the  food,  by  exposure  of  the 
milk  to  air  charged  with  foul  vajiors,  or  by  the  presence 
of  foreign  matter.  The  odor  of  onions  is  imparted  when 
any  of  the  alia  are  eaten,  and  after  the  ingestion  of  even 
a  small  quantity  of  skunk  cabbage  the  milk  yields  the 
characteristic  odor.  The  consumption  of  turnips,  cab- 
bage, or  decaying  leaves  frequently  affects  the  fiavor  of 
the  milk.  Milk  is  said  to  acquire  a  bitter  taste  after  the 
ingestion  of  wormwood  or  when  the  animal  suffers  from 
di.sease  of  the  liver,  interfering  with  the  proper  elimina- 
tion of  the  biliary  acids  and  salts ;  but  it  is  most  frequently 
due  to  the  presence  of  certain  forms  of  bacteria,  gen- 
erally present  in  dark,  damp,  and  badly  ventilated  milk 
houses;  a  salty  milk  often  results  from  cattle  grazing 
upon  marshy  salt  gi'asses. 

Occasionally  we  .see  a  stringy  or  filamentous  milk 
which  is  due  to  the  iJrcsence  of  certain  micrococci,  very 
generally  found  in  dirty  milk  pans  or  other  utensils; 
sometimes  the  milk  is  slimy,  and  several  species  of  bac- 
teria have  been  described  as  the  cause  of  this  condition; 
chief  of  these  organisms  is  the  bacillus  lactis  viscosus, 
isolated  by  Adametz.  In  rare  instances  milk  presents  a 
soaijy  taste,  which,  according  to  Weigmann,  is  due  to 
a  specific  bacillus.  It  is  needless  to  add  that  all  such  milk 
is  unfit  for  use. 

(e)  Colontrul  Milk  and  the  milk  yielded  for  from  ten  to  fif- 
teen days  before  calving  differ  in  composition  from  normal 
milk;  the  former  frequently  contains  blood  corpuscles 
from  the  vaginal  passages.  Dr.  Heisch  vepoits  the  case 
of  a  familj'  using  such  milk  who  were  attacked  with 
sj'inptoms  resembling  severe  influenza,  with  high  fever 
and  great  soreness  of  the  inside  of  the  mouth,  throat,  and 
tongue,  wliich  were  covered  with  small  pustules.  The 
servants,  who  took  the  skimmed  milk  only,  remained 
unaffected.  According  to  Hohne,  milk  yielded  by  ani- 
mals a  few  days  before  calving  has  induced  diarrhoea  and 
colic  in  the  consumers.  For  these  reasons  it  has  been 
deemed  best  to  exclude  from  sale  the  milk  yielded  by  ani- 
mals fifteen  days  before  and  five  days  after  parturition. 

(d)  Milk  Siiliments. — Every  consumer  of  milk  has 
doubtless  observed  the  presence  of  more  or  less  foreign 
matter  at  the  bottom  of  the  vessel  or  bottle  in  which 
it  is  kept;  indeed,  it  is  a  matter  of  such  common  oc- 
currence that  it  hardly  excites  our  attention,  and  many 
are  disposed  to  look  upon  it  as  a  matter  of  course.  Pro- 
fessor Soxhiet,  of  Munich,  was  perhaps  the  first  to  point 
out  that  these  deposits  are  largely  made  up  of  excremen- 
titious  matter  from  the  cow,  wliich,  adhering  to  the  udder 
of  the  animal,  gained  access  to  the  bucket  during  the  act 
of  milking.  These  sediments  are  obtained  by  the  centri- 
fuge or  b)"  permitting  a  bottle  of  milk  to  stand  for  two 
hours;  then  siphon  off  half  of  the  top  milk  and  add  the 
same  quantity  of  distilled  water,  and  repeat  this  process 
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several  times  until  the  suspended  matter  remains  in  pure 
water,  which  may  then  be  collected  on  filtering  paper  and 
weighed  before  and  after  drying.  If  these  sediments  are 
subjected  to  microscopical  examination,  we  shall  find,  as 
shown  in  the  accompanying  microphotographs.  prepared 
by  Dr.  Gray,  of  the  Army  Medical  Museum,  that  they 
are  composed  of  epithelial  debris,  hairs  of  the  cow,  ex- 
crementitious  matter,  vegetable  fibres,  organic  and  inor- 
ganic dust  particles,  Isacteria,  fungi,  and  spores  of  every 
description;  fully  ninety  per  cent,  of  the  germs  are  fis- 
cal bacilli — all  of  which  is  not  only  disgusting,  but  ex- 
tremely suggestive  of  danger.  The  number  of  micro-or- 
ganisms in  such  milk  is  largely  increased,  and  while  there 
is  no  evidence  that  milk  of  this  description,  when  taken 
perfectly  fresh,  has  proved  injurious  to  the  consumer,  we 
know  tliat  bacterial  development  and  consequent  decom- 
position are  materially  hastene<l  in  such  a  medium,  and 


In  1884  Vaughan  isolated  a  poison  found  in  poisonous 
cheese  and  called  it  tyrutoncon;  in  November,  1885,  he 
found  the  same  substance  in  old  milk :  in  June,  1886,  he 
demonstrated  its  presence  in  poisonous  ice  cream,  and  in 
milk  which  had  already  undergone  lactic-acid  fermenta- 
tion, and  he  called  attention  to  the  probable  relation  of  ty  - 
rotoxicon  to  cholera  infantum  and  other  kindred  diseases. 
In  July,  1886,  he  found  this  poison  in  a  sample  of  milk 
wliich  had  evidently  caused  the  symptoms  of  cholera 
infantum  in  a  babe  seven  months  of  age.  In  April,  1887, 
Dr.  Stanton,  the  health  officer  of  Cincinnati,  demon- 
strated tyrotoxicon  in  poisonous  cream  pufTs. 

2.  Milk  may  he  Rendeked  Unfit  fou  Use  by  Im- 
proper Food  and  Care  of  the  Anlmal. — The  disease 
described  as  milk  sickness  or  trembles  by  some  American 
writers,  and  characterized  by  great  weakness,  constipa- 
tion, vomiting,  fetor  of  breath,  ami  muscular  twitching. 


Fig.  3355. 


FIG.  :i3.36. 


FIGS.  3355  AND  3356.— Milk  Sediments. 


that  the  conversion  of  lactic  sugar  into  lactic  acid,  apart 
from  impairing  the  nutritive  value,  may  cause  gastro-in- 
testinal  disorders  in  delicate  infants. 

The  greatest  danger  from  milk  of  this  class  is  the  pos- 
sible presence  of  tyrotoxicon  and  other  toxins.  Professor 
Vaughan  believes  that  the  former  poison  is  developed  by 
the  growth  of  a  saprophytic  germ,  which  under  favorable 
conditions  multiplies  with  astonishing  rapidity.  The 
presence  of  the  very  filth  referred  to,  a  summer  heat,  and 
the  pernicious  habit  of  placing  the  milk  before  cooling  in 
covered  cans  or  bottles,  perhaps  dirty  besides,  constitute 
favorable  environments  for  the  development  of  this  poi- 
son. Fliigge  (Zeitschrift  f.  Ilyijiene,  July,  ]8'J4)  fouud 
among  the  milk  bacteria,  especially  those  which  are 
liable  to  resist  the  temperature  of  boiling,  several  varie- 
ties capable  of  evolving  toxins.  The  views  of  Vaughan, 
Booker.  JetTiles,  Escherich,  Baginsky,  and  others  on  the 
relation  of  saprophytic  germs  and  toxins  to  cholera  in- 
fantum and  the  summer  diarrhceas  in  bottle-fed  children 
are  gaining  ground  and  will  doubtless  lead  to  a  great  re- 
form in  the  managem(;nt  of  dairies. 

Cases  of  poisoning  b}'  milk  and  ice  cream  were  reported, 
long  before  we  knew  the  nature  of  this  poison,  by  Has- 
chek,  Hagner,  Cameron,  Barruel,  Orfila.  Marjolini,  Bon- 
orden,  Hasset,  Schroff,  and  others;  the  symptoms  in 
these  cases  being  nausea,  vomiting,  dryness  and  a  sense 
of  constriction  of  th(^  throat,  vertigo,  colic,  and  jiurging, 
with  a  tendency  in  some  cases  to  collapse,  in  others  to 
numbness  of  the  extremities  and  stupor. 
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is  believed  to  be  due  to  cows  feeding  on  Rhus  toxicoden- 
dron. Cases  of  diarrhoja,  and  even  severe  forms  of 
gastro-enteritis,  have  been  traced  by  Sonnenberger,  Ratti, 
and  Mackay  to  the  milk  of  cows  and  goats  feeding  upon 
meadow  saffron  and  euphorbiaceous  plants.  The  milk 
of  animals  fed  on  carrots,  turnip  to|5s,  and  the  common 
artichoke,  and  often  that  which  is  yielded  after  they 
have  been  turned  out  to  pasture  for  the  first  time  in  the 
spring,  is  changed  in  an  unaccountable  manner,  and  has 
frequently  caused  vomiting,  abdominal  pains,  and  diar- 
rhtea  in  hand-fed  children.  Among  the  meadow  plants, 
apart  from  species  of  Euphorbia  and  Ranunculus,  Huse- 
mann  regards  the  Gratiola  officinalis,  ^Ethusa  cynapium, 
or  fool's  parsley,  Cytisus  rainentaceus,  and  different  vari- 
eties of  sorrel  and  mushrooms,  as  being  especially  objec- 
tionable. 

The  milk  of  swill-fed  animals  has  often  a  peculiar  taste 
and  odor,  and  is  said  to  cause  hyperacidity  of  the  urine 
and  consequent  eczema.  M.  Toussaint  called  attention 
to  the  fact  that  in  the  district  of  Argenteuil  deaths  from 
gastro-intestinal  diseases  liave  increased  in  frequency 
among  bottle-fed  children  since  the  establishment  of  a 
large  distillery,  the  cows  being  fed  on  brewers'  grain 
and  other  distillery  products,  and  the  milk  presenting  an 
acid  reaction.  But  this  acidity  is  by  no  means  constant, 
as  UfEelmann  and  Ohlsen  have  often  found  it  alkaline. 

Ostertag  states  that  the  milk  of  animals  fed  with  ex- 
pressed sugar  beets  is  destructive  to  calves  on  account  of 
the  excess  of  potassium,  and   hence   objectionable   for 
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human  consumption.  Bollinger  reports  injurious  efTects 
from  castor-oil  cakes,  and  SchHiidt-Mlihlheim  attributes 
diarrboeal  attacks  to  the  adrai.\ture  of  wiUl  mustard  in 
the  rape-seed-oil  cakes  fed  to  cows. 

3.  Milk  m.vy  Acqi:ike  Injuriolis  Properties  while 
the  axi.\i.\ls  are  being  treated  with  strong  reme- 
DIAL Agests  which  are  Excreted  in  the  Milk. — 
This  is  true  of  the  following  substances :  arsenic,  lead, 
iodine,  copper,  mercury,  tartar  emetic,  carbolic  acid, 
opium  and  morphine,  colchicum,  and  euphorbium.  Dr. 
James  Law  reports  an  extensive  outbreak  of  ergot- 
ism among  animals,  affecting  also  calves,  presumably 
through  the  milk ;  and  Baum  refers  to  salicylic  acid,  atro- 
pine, veratnim,  strj-chnine,  croton  oil,  aloes,  senna,  and 
turpentine  as  likely  to  afl'ect  the  milk.  The  remedy  is 
obvious;  animals  which  are  being  treated  with  medica- 
ments for  any  cause  cannot  produce  a  pure  or  sound  milk 
and  should  be  excluded. 

Venomous  Poison  in  Milk.  —  Dr.  Francis  reports  a 
remarkable  case  of  this  kind,  the  detaii.J  of  which  were 
furnished  him  by  Dr.  Fayrcr,  of  Eastern  Bengal,  and 
which  indicate  that  the  milk  of  an  animal  bitten  in  the 
udder  by  a  poisonous  serpent  will  convey  the  venom. 

4,  Milk  Itself  m.\y  be  Morbific  as  the  Product  of 
A  Diseased  Ani.mal. — (a)  Inflammalovy  Conditions  of  t!ic 
Udderand  Teats  (Garnet). — There  is  an  abundance  of  evi- 
dence to  show  that  cows  frerjuently  suffer  from  various 
degrees  of  niammitis  and  other  sejitic  processes  of  this 
secreting  organ.  It  is  obvious  that  the  character  and  com- 
position of  the  milk  in  such  instances  are  changed,  and, 
apart  from  the  disgusting  admixture  of  pus,  it  may  prove 
dangerous  by  the  transmission  of  septic  germs,  such  as 
the  various  forms  of  streptococci  and  staphylococci, 
which  have  actually  been  demonstrated  in  such  milk  by 
Kruger,  Nocard  and  iMollerau.  Kitt,  Bang,  and  others; 
and,  besides,  we  know  from  LoHlcr's  experiments  that 
milk  also  offers  a  suitable  cultiu-e  medium  for  such 
germs. 

Dr.  .James  Nlven,  health  officer  of  JIanchester,  describes 
in  the  London  Lancet,  January  19th,  1895,  p.  145,  an 
epidemic  affecting  one  hundred  and  sixty  consumers  of  a 
particular  milk  supply,  with  symptoms  of  diarrhcea,  sick- 
ness, and  abdominal  pains.  The  milk  had  an  odor  resem- 
bling that  of  sweet  pus,  and  examination  revealed  the 
presence  of  streptococci  and  a  microlie  having  the  char- 
acters of  the  bacillus  coH  cominuiiis.  A  searching  in- 
(|uiry  at  the  farm  resulted  in  the  admission  of  the  farmer 
that  he  had  sold  a  cow  on  November  8th  because  she 
was  suffering  with  garget,  and  that  her  milk  had  been 
mixed  with  the  other  supply.  A  similar  milk  infection 
was  reported  by  Dr.  Boxall,  in  the  London  Laneet. 

As  a  matter  of  fact,  many  of  the  epidemics  of  scarlet 
fever,  diphtheria,  and  follicular  tonsillitis  in  Great  Britain 
have  been  attributed  to  a  milk  supply  fnun  animals  suf- 
fering with  local  alTections  of  the  tealsand  udder.  Thus, 
for  instance,  in  November  and  December,  1885,  an 
epidemic  appeared  at  JIarylebone,  St.  Pancras,  and 
Hampstead,  which  ^Ir.  AV.  H.  Power,  the  sanitary  in- 
spector, traced  to  a  i)articular  milk  farm  at  lleudon,  but 
coidd  discover  no  sign  of  scarlet  fever  at  or  near  the 
dairy.  Upon  exannnation  of  the  cows  some  of  them 
were  suffering  from  an  idcerative  disease  of  the  teats  and 
udders;  and  from  various  other  circumstances  he  inclined 
to  the  belief  of  the  bovine  origin  of  this  disease.  In  1869 
Dr.  J.  Fagan  described  a  case  of  pseudomembranous  sto- 
matitis produced  by  the  milk  of  a  cow  with  inflamed  ud- 
der. On  inquiry  Dr.  Fagan  was  informed  Ijy  the  mother 
that  for  some  tinie  past  she  had  noticed  a  sediment  of  a 
dirty  appearance  in  the  bottom  of  the  vessel.  ^Microsco- 
pical  examination  of  this  sediment  revealed  corpuscles 
of  both  pus  and  l)Iood,  and  on  making  furtlier  inquiry  it 
was  found  that  the  cow  had  suffered  from  inflammation 
of  the  udder,  which  had  at  the  time  formed  an  abscess. 
In  addition  to  Klein's  testimony  as  to  the  presence  of  a 
streptococcus  in  these  cases.  Prudilen  reports  twenty- 
four  cases  of  diphtheria,  in  which  in  all  but  two  he  de- 
monstrated a  streptococcus,  protmbly  identical  with  the 
streptococcus  pyogenes  and   streptococcus  erysipelatis. 


Baginsky  {Berliner  klin.  Wodiensclirift,  1893,  No.  9.  p. 
183)  reports  that  of  1.54  cases  of  diphtheria  treated  under 
his  supervision,  in  118  cases  Lofller's  bacillus  was  pres- 
ent, while  in  the  remaining  36  only  cocci  (staphylococci 
and  strei>tococci)  could  be  demonstrated.  Guillebeau . 
(Lnndir.  Jahrh.  Srliweiz,  1892.  p.  27)  made  an  examination 
of  the  milk  of  seventy-six  cows  suffering  from  udder  in- 
flammation. In  all  ca.seslie  found  tlie  milk  contaminated 
with  pyogenic  germs,  and  experiments  convinced  him  that 
they  were  pathogenic  in  so  far  as  they  produced  similar 
inflammation  when  inoculated  in  healihj-  animals.  Ada- 
metz,  Mace,  and  Hueppe  observed  several  kinds  of  pus 
producing  germs  under  similar  conditions,  which  multi- 
plied to  such  an  extent  in  the  milk  that  the  gases  caused 
the  cheese  to  "heave."  When  we  furtlier  consider  that 
toxins  may  and  do  produce  a  scarlatinous  exanthem,  we 
feel  warranted  in  declaring  that  in  all  the  epidemics  of 
scarlet  fever  and  diphtheria  which  were  traced  to  milk 
from  cows  suffering  with  some  inflammatory  lesions  of 
the  udder  or  from  puerperal  fever,  we  have  typical  in- 
stances of  a  streptococcus  and  staphylococcus  infection. 
These  views  were  presented  by  the  writer  as  early  as 
1895.  and  in  August,  1897.  Grey  Edwards  in  the  Bri'tisli 
Mcdii-iil  Journal,  vol.  ii..  pp.  340-341,  publi-shed  cases  of 
follicular  tonsillitis,  in  which  the  staphylococcus  pyo- 
genes atu'eus  and  albns  and  the  streptococcus  pyogenes 
(short  form)  were  not  only  found  by  Severn,  director 
of  a  Louflon  Pathological  Laboratory,  in  the  suspected 
milk,  and  in  the  milk  of  a  particular  disci  scd  cow.  but 
also  in  thesweepings  (culture)  from  the  throat  of  the  pa- 
tient, and  it  will  often  beimpos.sible  to  differentiate  clini- 
cally such  attacks  from  true  diphtheria  and  scarlet  fever. 
There  is  no  proof  that  there  is  a  disease  in  the  cow  which 
is  conununicable  as  scarlet  fever  or  diphtheria  to  man. 
but  when  we  consider  the  almost  total  absence  of  scarlet 
fever  in  countries  like  Japan,  where  milk  is  seldom  used 
except  as  a  medicine,  the  question  should  not  be  regarded 
as  definitely  disposed  of,  but  is  one  that  merits  the  most 
.searching  investigation  by  pathologists  and  bacteriolo- 
gists of  both  medical  and  veterinary  schools. 

(h)  Ferer,  Especialli/  Puerperal  and  Other  Septic  Fevers,  i 
— The  milk  of  aniiuals  suffering  from  febrile  diseases  is 
imfit  for  use.  This  is  especially  true  of  the  puerperal 
and  other  septic  fevers,  in  which  Karlinski,  Escherich. 
Longard.  and  Adauu'tz  have  demonstrated  the  presence 
of  the  micrococius  pyogenes  aureus  in  milk,  the  last- 
named  author  in  a  sample  which  had  induced  vomiting 
and  diariliiea.  There  is  reason  for  believing  that  the 
germs  of  .septicannia  neonatorum  are  in  many  instances 
conveyed  in  the  milk,  since  Escherich,  who  examined 
thirteen  specimens  of  milk  from  mothers  suffering  from 
liuer])eral  fever,  foiuid  the  pyogenic  germs  in  twelve, 
and  Karlinski  not  only  demonstrated  the  staphylococci 
in  the  milk  of  the  mother,  Imt  also  in  the  blood  and  in- 
testinal contents  of  the  infected  infant. 

((•)  Gastro-enteric  Disease.-!. — It  has  long  been  held  that 
the  milk  of  cows  suffering  from  digestive  derangements 
is  of  an  abnormal  character,  and,  according  to  Siedam- 
grotzky,  Frohner,  and  Briiuer,  it  is  usually  quite  watery, 
of  a  bitter  taste,  and  generally  coagulates  within  from  six 
to  eight  hours  after  milking,  with  the  formation  of  very 
little  acid,  so-called  "sweet  curdling."  When  we  re- 
member that  if  nui'sing  mothers  indulge  freely  in  fresh 
fruit  and  green  vegetables  their  milk  is  apt  to  grijie  and 
purge  their  infants,  we  can  appreciate  how  cow's  milk, 
under  the  above  circumstances,  may  produce  mischief. 

(d)  Acute  Specific  Enteritis. — Professor  Gaffky  has  re- 
ported several  cases  with  symptoms  of  nausea,  vomiting, 
diarrhoea,  and  mental  confu.sion,  which  he  traced  to  the 
milk  of  an  animal  suffering  from  this  disease,  and  deuuju- 
strated  a  characteristic  organism  in  the  animal  as  well  as 
in  his  human  patients.  He  also  referred  to  Professor 
Huscmann's  report  of  an  epidemic  of  gastro-enteriliii 
which  prevailed  in  1888  at  Christiania.  and  which  withiu 
three  weeks  affected  over  six  thousand  persons,  while 
sparing  infants  at  the  breast. 

(f)  Foot-and- Mouth  Disease  (Eczema  Ejiizootion). — The 
milk  from  animals  suffering  from  this  disease  is  unfit  for 
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use,  and  many  epidemics  of  stomatitis  aplithosa  or  apli- 

thous  fever  have  been  reported.  According  to  Dr. 
Salmon,  of  the  Bureau  of  Animal  Industry,  this  epizootic 
does  not  now  prevail  in  the  United  States,  the  last  cases 
having  occurred  in  JIaine  some  years  ago.  There  is,  of 
course,  danger  from  a  return  of  the  disease  at  any  time; 
it  annually  affects  about  ten  per  cent,  of  the  cattle  in 
Europe. 

Mr.  E.  Hart  described  an  epidemic  at  Aberdeen,  which 
affected  about  three  hundred  persons  with  rigors,  fever, 
tonsillar  enlargement,  and  swollen  cervical  glands.  The 
boys  at  the  retormator_y  school,  whence  the  milk  came,  re- 
ceiving onh'  skimmed  milk,  entii'ely  escaped.  The  water 
supjily  of  the  dairy  was  bad,  but  no  explanation  of  the 
epidemic  was  given.  The  symptoms  resembled  the  out- 
break at  Dover  in  1884,  which  affected  in  one  week  two 
hundred  and  live  cases,  all  supplied  with  milk  from  one 
dairy,  the  cows  at  one  of  the  farms  suffering  from  foot- 
and mouth  disease.  Baum  refers  to  a  number  of  in- 
stances in  which  the  infection  was  conveyed  in  the  milk. 

(/)  Coirpo.T.—Dr.  J .  JI.  Cotterill  read,  before  the  Med- 
ico-Chirurgical  Society  of  Ediuliurgh.  a  jiaper  in  which  he 
gave  the  history  of  two  epidemics  of  sore  throat  which 
occurred  at  Feties  College.  The  first  began  in  October, 
1886,  and  comprised  fifty  cases;  the  second  occurred  a 
year  later,  and  comprised  eighty-four  cases.  The  symp- 
toms of  the  disease  were  as  follows:  When  first  seen  the 
patients  (all  boys)  were  generally  out  of  sorts,  comjilain- 
ing  of  headache,  want  of  appetite,  and  lassitude;  occa- 
sionally there  was  sickness  or  nose  bleeding;  in  most 
cases  a  furred  tongue,  foul  breath,  and  other  symptoms 
of  gastric  ilisturbances  were  present.  The  tonsils  and 
posterior  wall  of  the  pharynx  were  bright  red,  with  con- 
siderable swelling  of  the  mucous  membrane.  The  uvula 
and  soft  palate  were  also  congested,  but  in  no  case  was 
there  any  membranous  deposit  on  these  parts.  Upon 
the  tonsils  and  walls  of  the  phar3'n.\,  however,  there  were 
always  follicular  exudations,  and  sometimes  a  consider- 
able patch  of  deposit  on  the  tonsils,  which  were  often 
much  swollen  and  deeply  fissured.  These  patches  could 
always  be  easily  removed.  Albuminiu'ia  was  very  fre- 
q\ient.  The  disease  usually  lasted  about  seven  days  in 
Itsacute  stage.  A  peculiar  sj'mptom  was  the  implication 
of  the  uppermost  of  the  chain  of  lymphatic  glands  be- 
hind the  sterno-raastoid.  This  alwa3S  happened  several 
days  after  convalescence  had  commenced.  There  would 
be  a  large  brawny  swelling  in  the  neck,  which  in  every 
case  subsided  slowly,  without  suppuration.  Meantime 
the  cows  had  been  inspected  by  Professor  Williams,  and 
two  of  them  had  been  certified  to  be  suffering  from  variola 
vaccina  in  its  later  stages. 

(U)  Anthnix. — The  milk  of  animals  infected  with  an- 
thrax is  unfit  for  use,  because  Feser,  JIanotzkoff,  Nocard, 
and  others  have  actually  demonstrated  the  bacillus 
anthracis  in  the  milk,  and  if  infection  has  not  more 
frequently  taken  place  it  is  because  the  secretion  is  ar- 
rested in  the  very  first  stage  of  the  disease.  Heusinger, 
however,  refers  to  an  instance  which  occurred  in  the 
daughter  of  a  plantation  owner,  in  179.i,  at  Barbadoes, 
who  drank  one  morning  most  of  the  milk  from  a  cow 
suffering  with  anthrax.  Four  days  afterward  the  child 
presented  symptoms  of  the  disease.  A  carbuncle  also 
appeared  on  the  left  arm.  The  direct  transmission 
through  the  milk,  although  probable,  has  not  been 
proven ;  still  there  can  be  no  question  as  to  the  objec- 
tionable character  of  the  milk. 

(/()  I'/eiiropiieu)/in?u'ii. — It  is  claimed  that  the  milk  of 
animals  suffering  from  this  disease  may  convey  the 
germs,  and  Lecuyer,  Schuppel,  Jilrgensen,  and  others 
have  actually  reported  a  number  of  transmissions,  but 
the  question  is  by  no  means  settled.  Fortunately,  the 
disease  has  been  stamped  out  in  the  United  States;  at 
least  Dr.  Salmon  informs  me  that  not  a  single  case  has 
been  reported  for  some  years. 

(0  liablfn  and  'JetKiius. — In  olden  times  the  consump- 
tion of  milk  from  rabid  cows  was  regarded  as  dangerous, 
and  Faber  refers  to  a  few  instances  of  transmission  of  the 
disease  in  human  milk,  which  all  date  back  to  the  last 


century.  Feeding  experiments  have  proved  in  the  ma 
jority  of  instances  negative,  and  Hertwig,  Bollinger, 
Reder,  Frohner,  and  others  conclutle  from  them  that  there 
was  no  danger  from  this  source.  Since  Pasteur  pointed 
out,  however,  that  the  manunary  glands  were  among  the 
organs  selected  for  the  deposition  of  the  virus,  there  has 
been  a  renewed  interest  in  the  subject,  and  Nocard  has 
experimentally  proven  that  the  virus  may  be  conveyed  in 
the  niilk.  Burdach  also  determined,  in  the  Pasteur  Insti- 
tute, that  the  milk  of  a  woman  bitten  by  a  rabid  wolf 
proved  infectious  to  rabbits  and  guinea-pigs,  but  was 
quite  harmless  to  the  child.  This  question  remains  lui- 
settled,  as  the  accidental  admixture  of  virus  outside  of 
the  body  in  the  Pasteur  Institute  is  not  excluded;  but  all 
authors  agree  that  cows  may  suffer  from  hydrophobia, 
and  that  the  milk  should  not  be  used.  It  is  not  improb- 
able that  the  milk  of  animals  suffering  from  tetanus  con- 
tains some  of  the  specific  bacterial  products,  but  it  seems 
almost  inconceivable  that  animals  suffering  fi-om  these 
affections  should  be  milked  at  all. 

(J)  Tiibercukisis. — While  it  is  possible  for  milk  to  be 
contaminated  with  the  sputum  of  tuberculous  matter  of 
consumptives,  we  are  considering  here  the  transmission 
of  the  germs  from  the  animal  toman  through  the  medium 
of  milk.  When  it  is  remembered  that  one-seventh  of  all 
the  deaths  are  due  to  tuberculosis,  and  that  the  identity 
of  bovine  and  human  tuberculosis  has  been  a  source  of 
contention  for  years,  we  need  not  wonder  that  much  at- 
tention has  been  given  to  the  study  of  milk  from  tuber- 
culous cows.  Dr.  H.  C.  Ernst  presents  evidence  from 
thirt3'-nine  veterinarians  representing  seventeen  States, 
most  of  them  reporting  for  one  year  only,  which  indi- 
cates that  there  were  .549  cases  of  tuberculosis  and  243 
suspicious  cases,  a  total  of  791  among  165  herds,  repre- 
senting about  three  thousand  animals,  ;'.(.,  18  percent, 
of  positivelj'  tidjcrculous  animals  and  over  8  per  cent,  of 
suspicious  cases,  a  total  of  about  26  percent.  According 
to  Dr.  Salmon  it  has  been  proved  that  in  some  countries 
from  40  to  .50  per  cent,  of  all  cows  have  tuberculosis.  In 
the  United  States  the  proportion  is  very  much  less,  being 
probably  not  over  .5  per  cent,  iu  our  worst  affected  States. 
Yet  there  are  many  herds  here  as  badly  affected  as  the 
worst  herds  of  Europe.  The  possibilit_y  of  the  presence 
of  tubercle  bacilli  in  the  milk  of  animals  was  pointed  out 
first  by  Virchow  and  by  Koch  as  early  as  1882,  and  sub- 
sequently the  bacilli  have  been  demonstratetl  by  Bang, 
Johne,  Bollinger,  Ernst,  Woodhead,  ^NlacFadj-an,  and 
many  others,  in  the  milk  of  animals  in  which  the  udder 
was  also  the  seat  of  lesion,  and  for  some  time  it  was 
doubted  whether  the  milk  from  a  cow  is  virulent  unless 
the  udder  is  the  seat  of  the  tuberculous  deposits.  In 
1893,  Theobald  Smith  from  a  nuiTiber  of  experimental 
observations  finds  that  tubercle  bacilli  may  be  present  in 
the  milk  of  tuberculous  cows  when  the  udder,  so  far  as 
the  naked  ej'e  could  tell,  contained  no  foci  of  disease,  and 
the  result  presented  b_y  Ernst  in  his  report  on  the  infec- 
tiousness of  milk  appears  full^'  to  justify  the  conclusion 
reached  by  him  in  1889  that  the  milk  from  cows  affected 
with  tuberculosis  in  any  part  of  the  body  may  contain 
the  virus  of  the  disease.  These  conclusions  are  moreover 
supported  by  the  investigations  of  Bang,  Bollinger, 
Adami,  Ma}-,  Delepine,  Stein,  Rabinowitsh,  Kempncr, 
and  Hirschberger,  the  latter  being  also  the  first  to  point 
out  that  the  inoculation  experiments  are  the  more  certain 
guide  as  to  whether  the  milk  is  infectious  or  not,  as  he 
obtained  positive  results  from  milk  of  undoubted  tuber- 
culous animals,  iu  which  he  was  unable,  however,  to  de- 
monstrate the  presence  of  tubercle  bacilli.  The  general 
results  of  inoculation  experiments  would  seem  to  indicate 
that  the  infectious  qualities  are  greatest  with  milk  from 
animals  with  udder  lesions,  and  next  from  those  affected 
with  general  tuberculosis.  The  feeding  experiments  of 
Bang.  Bollinger.  Klebs.  Ernst,  Baumgarten,  Fisher,  We- 
sener,  and  others,  with  tuberculous  milk  proved  infec- 
tious in  about  forty-five  to  fifty  per  cent,  of  the  cases. 
When  we  recall  the  fact  that  the  last  three  observers  in 
their  feeding  experiments  were  especially  impressed  with 
the  resulting  tuberculous  lesions  of   the  intestinal  mu- 
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cosa.  mesenteric  glands,  and  liver ;  when  we  next  consider 
the  large  mortality  of  children  under  five  years  from  ]iri- 
niary  tuberculous  ulceiv.tion  o£  the  intestines,  tuljerculcms 
peritonitis  and  tabes  mesenterica,  and  the  fact  that  the 
food  of  these  children  consists  largely  of  unlioiled  uiilU, 
the  chain  of  evidence  seems  wellnigh  complete,  but  has 
been  materially  strengthened  by  a  number  of  clinical 
casts. 

Professor  Klencke,  in  an  excellent  little  work  published 
at  Leipsic,  in  1846,  gives  the  clinical  history  of  sixteen 
children  who  had  been  fed  with  milk  from  "scrofulous 
tuberculous"  cows,  and  all  point  to  tuberculosis  of  the 
intestines,  glands,  skin,  or  bone.  In  three  of  the  intes- 
tinal ilisorders.  he  refers  to  the  presence  of  indurated 
mesenteric  glands.  In  this  connection,  the  writer  can 
hardly  resist  the  conclusion  that  the  difference  in  degree 
of  virulence  observed  in  the  various  tuberculous  manifes- 
tations is  perhaps  not  always  attributable  to  the  condition 
of  the  host,  but  may  possibly  be  due  to  an  attenuated 
character  of  the  tubercle  bacilli.  Whether  or  not  the 
German  habit  of  boiling  the  milk,  or  adding  boiling  wa- 
ter, or  the  action  of  the  gastric  iuice  modifies  the  viru- 
lence of  the  bacilli,  as  shown  by  the  slower  forms  of 
tuberculo.sis,  remains  to  be  seen;  but  in  the  feeding  ex- 
periments with  raw  and  boiled  milk,  of  Bollinger  in  1878, 
and  Bang  in  1890,  a  marked  difference  in  the  resulting 
lesions  may  be  noticed. 

Dr.  Ernst's  clinical  inquiry  on  the  transmission  of  bo- 
vine tuberculosis  revealed  the  following  fads:  Among 
1,013  replies  from  physicians.  89.5  were  negative,  8  re- 
ported cases  of  infection  of  a  child  by  the  mother.  11  re- 
ported cases  of  infection  by  cow's  milk,  and  10  reported 
suspicious  cases.  The  veterinarians  gave  much  more 
striking  evidence,  .since  among  .')4  replies  14  reported 
positive  and  9  .svispicious  cases.  The  positive  replies 
quoted  by  Dr.  Ernst  are  not  such  as  will  be  considered 
conclusive  exidence  by  pathologists  and  really  lack 
scientific  accuracy. 

Johne,  Ilermsdorf,  Leonhard,  Demine,  Sonntag,  Meyer- 
hoff,  Stang.  Schongen,  Uflfelmann,  Brouardel.  OUivier, 
an<l  others  have  reported  instances  of  transmission  in 
which  all  other  causes  could  be  reasonablv  excluded. 
The  entire  subject  still  requires  careful  consideration, 
and  the  work  of  Klencke.  who  as  early  as  1846  described 
the  condition  of  the  patients,  the  cows  supplying  the 
milk,  and  the  post-mortem  appearances,  should  serve  as 
an  example  for  investigators  in  this  field. 

').  HIiLK  M.w  Acquire  Infective  Properties  After 
IT  Leaves  the  I'ddeu  of  the  Anim-\l. — Numerous  in- 
stances have  been  observed  in  which  outbreaks  of  typhoid 
fever,  scarlet  fever,  and  diphtheria,  by  their  sudden  and 
explosive  character,  affecting  families  living  in  streets 
and  localities  supplied  by  the  same  milkman,  naturally 
pointed  to  the  milk  sup"ply  as  a  connnou  cause.  Dr. 
Michael  Taylor,  however,  "was  the  first  physician  (in 
18.57)  to  point  out  definitely  that  cow's  milk  might  serve 
as  the  medium  of  spreading  typhoid  fever  from  a  dairy 
where  the  disease  prevailed.  In  1867  he  also  showed 
that  scarlet  fever  might  be  distributed  in  the  same  way. 
In  1877  Sir.  Jacob  traced  a  diphtheria  epidemic  at  Sutton 
to  the  nulk  supply,  and  in  1873  Maenamera  traced  an  out- 
break of  cholera  at  Calcutta  to  an  infected  dairy.  These 
facts  could  not  fail  to  sharpen  the  powers  of  observation 
in  others,  and  in  consequence  similar  outbreaks  were ini>ie 
freqiientlv  reported,  so  that  Jlr.  E.  Hart,  the  editor  of 
the  British  Meilind  Joumfil.  was  enabled  to  ijreseiit  to 
the  International  Medical  Congress,  held  in  London  in 
1881,  the  history  of  .50  outbreaks  of  typhoid  fever,  1.5 
of  scarlet  fever,  and  7  of  diphtheria,  all  traceable  to 
the  milk  supply.  In  a  similar  comnnmication  made 
before  the  International  Medical  Congress  at  Paris,  in 
1900,  the  writer  presented  his  conclusions  based  ujion 
the  tabulated  histories  of  330  outbreaks  of  infectious  dis- 
eases spread  through  the  milk  supply:  these  outbreaks 
consist  of  195  epidemics  of  typhoid  fever.  99  epidemics 
of  scarlet  fever,  and  36  epidemics  of  diphtheria. 

It  has  been  demonstrated  by  numerous  bacteriologists 
that  disease  germs  may  not  only  survive,  but  in  many  in- 


stances actually  proliferate  in  the  milk;  and  it  is  not  a 
ditlicult  matter  to  point  out  the  many  ways  by  which 
these  germs  gain  access,  especially  when  some  of  the  em- 
ployees are  also  engaged  in  nursing  the  sick,  or  are  suf- 
fering themselves  from  some  mild  infection  while  contin- 
uing their  duties,  or  are  convalescent  from  the  disease. 
It  is  quite  conceivable  bow  animals  wading  in  filth  and 
sewage-polluted  water  may  infi-rl  the  udder  with  the 
germs  of  typhoid  fever  and  through  it  the  milk.  '\V'e 
can  also  appreciate  how  infected  water  may  conxey  the 
germs  by  washing  the  utensils  or  by  deliberate  adulter- 
atiims.  Infection  may  also  take  place  through  the 
agency  of  scrubbing-brushes,  dishcloths,  exposure  to  in- 
fected air.  and  the  agency  of  Hies. 

(ii)  Tiiphoid  Fcer. — Of  the  195  epidemics  of  typhoid 
fever  tabulated  by  me,  there  is  evid-nce,  in  148,  of  the 
disease  having  prevailed  at  the  farm  or  dairy.  In  67  in- 
stances the  infection  probably  reached  the  milk  by  per- 
colation of  the  germs  into  the  well-wa'er  with  which  the 
utensils  were  washed;  in  16  of  these  the  intentional  dilu- 
tion with  w-atcr  is  a  matter  of  evidence.  In  3  instances 
the  bacilliis  coli  eommunis  and  the  typhoid  germs  were 
demonstrated  in  the  suspected  water.  In  7  instances  in- 
fection is  attributed  to  the  cows  watFmg  in  sewage-pol- 
luted water  and  pastures ;  in  24  instances  the  dairy  era- 
])loyees  also  acted  asnvu-ses;  in  10  instances  the  patients, 
while  suffering  from  a  mild  attack  or  during  the  onset 
of  the  disease,  continued  their  work,  and  those  who  are 
familiar  with  the  personal  habits  of  the  avera.ae  dairy 
hands  will  have  no  difficulty  in  surmi.sing  the  manner  of 
direct  digital  infection.  In  one  instance  the  milk  tins 
were  washeil  with  the  same  dishcloth  which  had  been  in 
u.seamongthe  fever  i>atients.  In  two  instances  the  dairy 
employees  were  connected  with  the  night-soil  service,  and 
in  another  instance  the  milk  had  been  kept  in  a  closet  in 
the  sick-room. 

(*)  San-let  Ferei: — Of  the  99  epidemics  of  scarlet  fever 
the  disease  prevailed,  in  68  instances,  either  at  the  dairy 
or  at  the  milk  farm.  In  6  instances  persons  eonneeteil  with 
the  dairy  cither  lodged  in  or  had  visited  infected  houses 
In  two  instances  the  infection  was  conveyed  by  means  of 
infected  bottles  or  milk  cans  left  in  searlet-fever  houses. 
In  17  instances  the  infection  was  conveyed  by  persons 
connected  with  the  milk  business  while  .suffering  or  re- 
covering from  the  disease,  and  in  at  least  10  instances  by 
personswho  acted  as  nurses  while  handling  the  milk. 
In  3  instances  the  milk  had  been  stored  in  or  close  by  the 
sick-room.  In  one  instance  the  eaii  had  been  wiped  with 
an  infected  cloth.  In  19  instances  the  infection  was  at- 
tributed to  disease  of  the  milk  cows,  such  as  puerperal 
fever  and  infiammation  of  the  udder  and  teats:  but  these 
outbreaks  were  probably  not  genuine  scarlet  fever,  but  a 
so-called  streptococcus  or  staphylococcus  infection,  the 
symptoms  of  which  closely  resemble  those  of  scarlet 
fever. 

((■)  Diphtherin. — Of  the  36  outbreaks  of  diphtheria  tabu- 
lated there  is  evidence  that  the  disease  prevailed  at  the 
dairy  or  farm  in  13  instances.  In  three  instances  the  em- 
ployees continued  to  handle  the  milk  while  suffering 
themselves  from  the  disease.  In  13  instances  the  disease 
is  attributed  directly  to  the  cows  having  inflammatory 
conditions  of  the  teats  and  udders.  These  instances, 
however,  may  be  regarde<l  as  typical  examples  of  strep- 
tococcus and  staphyloeoccus  infertion,  giving  rise  to  a 
form  of  follicular  tonsillitis  or  pseudodiiditheria.  often 
dilfieult  to  distinguish  cliiucally  troin  true  dilihtheria  or 
scarlet  fever. 

(0)  C7(wfera.— Professor  Koch,  in  1884,  first  pointed  out 
that  milk  is  a  suitable  culture  medium  for  the  cholera 
bacillus,  but  the  |iossibib'ly  of  lh<>  virus  being  trans- 
mitted in  the  milk  had  liei-n  enqihasized  licfore.  Gatt'ky. 
in  the  report  of  the  Chuleni  Commission  in  India,  refers  to 
the  unsanitary  condition  of  the  dairies  in  India,  where  the 
water  supply  is  derived  from  tanks  which  arc  promiscu- 
ously u.sed  for  bathing,  latmdry,  and  dairy  purjioses,  and 
as  DV.  Payne,  the  health  officer  of  Calcutta,  in  his  I'eport 
in  1876,  expressed  it,  "milch  cows  are  stalled  in  the 
neighborhood,  and  the  nearest  water  is  freely  mixed  with 
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Ibe  milk  and(listril>utc(l  lliri>ugii  the  town."  Dr.  Cayley 
refers  to  the  fact  and  conseijueut  danger  tliat  at  Katar- 
liatti,  a  suburb  of  Calcutta  of  300  families,  70  are  en- 
gaged in  the  milk  l)usine.ss,  all  located  near  one  of  these 
iiotorii^us  water  tanks,  and  that  in  September,  1873,  not 
less  than  16  cholera  cases  with  6  deaths  occurred  among 
these  dairy  people. 

Dr.  JIacuamera  reports  au  outbreak  in  a  boarding- 
house  at  Calcutta  attacking  si.x  Europeans  and  the  cook 
of  their  department,  while  the  other  inmates  and  servants 
of  tlie  l;ouse  escaped.  They  had  all  consumed  the  milk 
from  a  particular  dairy,  and  it  was  determined  tliat  ini- 
niediatel}'  before  this  outbi'eak  eight  cases  (jf  cholera  had 
occurred  in  close  vicinity  of  the  water  tank  used  I)y  this 
milkman.  Dr.  Simpson,  health  officer  of  Calcutfu,  de- 
scribes a  limited  epidemic  which  occurreil  on  board  the 
ship  Arth'iicliithii  resulting  in  nine  cases  and  four  deaths, 
and  affecting,  with  one  exception,  consumers  of  a  par- 
ticular milk  derived  from  a  dairy  located  near  a  tank 
into  which  dejecta  from  a  cholera  patient  found  access, 
and  tlie  dairyman,  with  unusual  frankness,  admitted 
the  dilution  of  the  milk  with  about  one-fourth  of  water 
from  this  source.  Hesse  claims  that  i-holera  germs  will 
not  sui'vive  in  fresh  raw  milk ;  Baseuau  maintains  that 
they  retain  their  vitality  and  increase  in  number  up  to 
Ihe  point  of  coagulation,  while  Weigmann  and  Zirn  de- 
.clarc  that  their  activity  is  largely  inttuenccd  by  the  num- 
her  of  other  germs  present. 

It  is  interesting  to  note  that  of  the  830  milk-borue 
epidemics  analyzed  by  me,  243  have  been  recorded  b_y 
English  authors,  53  by  American,  14  by  German,  11  b_v 
Scandinavian,  and  5  each  by  French  and  Australian  writ- 
ers. Tills  is  probablj'  due  to  the  fact  that  the  Enghsh 
and  Americans  usually  consume  raw  milk,  while  on  the 
Continent  the  milk  is  rarely  used  without  being  boiled. 

Adultemtion  of  Milk. — According  to  the  United  States 
Census  of  1900,  we  have  18,113,707  milch  cows  with  an 
average  annual  production  of  7,738,583,350  gallons  of 
milk,  186,921,787  gallons  of  condensed  milk,  1,492,699,- 
143  jiounds  of  butter,  and  398,905,404  pounds  of  cheese. 
These  figures  furnish  an  indication  not  only  of  the  extent 
of  milk  consumption  but  also  of  the  amount  of  danger 
from  an  impure  supply,  and  lastly  of  the  temptation 
which  still  exists,  from  a  monetary  point  of  view,  for  the 
practice  of  shameful  adulterati<ms.  The  most  frequent 
of  these  are  the  intentional  dilution  with  water,  the  re- 
moval of  cream,  and  the  addition  of  skimmed  milk.  The 
former,  apart  from  diminishing  theliutritive  value  of  the 
milk,  a  matter  of  great  importance,  is  often  the  immedi- 
ate cause  of  transmitting  disease  germs,  if  the  water  lia])- 
pens  to  be  infected.  A  very  common  fraud  appears  to 
he  the  removal  of  cream  and  adding  just  enough  sepa- 
rated milk  until  the  amount  of  fat  present  is  on  the  limit 
that  will  pass  inspection.  The  introduction  of  cream 
separators  aifordsan  opportunity  of  removing  almost  the 
whole  of  the  fat  from  the  milk,  and  tlie  sophisticator  has 
thus  the  power  of  reducing  its  cream  to  the  lowest  salable 
standard  without  exposing  himself  to  any  such  risk  of 
detection  as  would  attend  the  process  of  "watering,"  a 
process  by  which  the  total  non-fatty  solid  might  be  so 
reduced  as  to  lead  to  the  detection  of  the  fraud.  Indeed 
Spiegelhalter,  of  St.  Louis,  from  a  large  number  of  ex- 
aminations, concluded  that  the  fraud  by  removal  of 
cream  in  that  city  amounts  to  1,600  gallons  per  day,  or  a 
loss  of  ;ib(jut  .5900,000  [ler  annum,  largely  made  up  of  the 
pennies  <if  poor  and  sickly  women  and  half-starved  chil- 
dren. Similar  testimony  has  been  recorded  regarding  the 
milk  supply  of  other  cities.  Dr.  W.  H.  Kent,  the  chem- 
ist of  the  I5rooklyn  Department  of  Health,  in  March. 
1889,  examined  a  number  of  samples  of  condensed  milk 
■with  reference  to  previotis  skimming,  and  from  the  r(  - 
suits  he  concluded  that  17  of  the 23  different  brands  were 
made  from  milk  the  cream  of  which  bad  been  more  or 
less  removed.  The  glaring  ca.ses  which  come  under  the 
notice  of  the  authorities  afford  no  evidence  as  to  the  act- 
ual extent  of  these  frauds,  but  they  simjily  show  that  in 
these  instances  the  milk  had  been  so  recklessly  treated 
as  to  ]iass  beyond  the  limit  of  a  low  official  standard  of 


milk.  Formerly  it  was  almost  impossible  to  secure  con- 
viction on  account  of  the  difficulty  of  proving  the  addi- 
tion of  water  or  removal  of  cream,  for  there  are  instances 
of  deficiency  of  solids  in  milk  known  to  be  genuine  and 
the  charge  of  fraud  or  criminal  knowledge  could  not  al- 
ways be  sustained. 

Milk  Sldiiiliirds. — These  difficulties  and  the  fact  that 
the  conii.iositiou  of  milk  varies  greatly  with  the  breed 
and  feed  of  the  animals,  climate,  and  season,  led  to  the 
adoption  of  legal  standards  of  milk  offered  for  sale. 
There  are  instances  of  analysis  in  which  the  total  solids 
fluctuated  from  10.33  to  15.83  per  cent,  and  the  fat  va- 
ried in  the  .same  manner  from  3.43  to  5.97  per  cent.  If 
between  these  limits  a  high  standard  were  lixed  the  re- 
sult would  be  to  condemn  much  genuine  milk,  while  if 
a  low  standard  were  adojited,  it  would  virtually  legalize 
dishonest  manipulations  of  the  milk  or  else  place  a  pre- 
mium on  indifferent  care  and  bre<'d  of  the  dairy  stock. 
Indeed,  if  we  follow  up  cases  of  poor  milk  to  their  source, 
we  usuall.y  find  half-star\ed  or  badly  cared-for  cows,  and 
for  obvious  reasons  we  can  only  deal  with  averages  ba.sed 
upon  a  large  number  of  samples  and  which,  while  fulfil- 
ling modern  sanitary  requirements,  are  also  just  to  the 
producer.  As  a  result  of  the  analyses  obtained  by  dif- 
ferent chemists  covering  over  120,000  samples  of  milk, 
we  have  a  right  to  expect  a  milk  containing  12.50  per 
cent,  of  total  solids,  composed  of  8.75  per  cent,  non-fatty 
solids  and  3.75  percent,  of  fat,  and  also  that  the  legal 
standards  which  vary  in  different  States  be  modified  ac- 
cordingly. 

By  the  adoption  of  legal  standards  the  prosecution  of 
milk  sophisticators  has  been  simplified,  for  by  iimhiljit- 
ing  the  sale  of  milk  below  a  fixed  standard  the  question 
of  fraud  or  adulteration  need  not  be  jiroven.  and  the  al- 
legation that  it  is  below  the  ]5rescribed  standard  can  be 
sustained  bj'  the  results  of  the  analysis  and  suffices  for 
conviction,  regardless  of  the  fact  whether  it  is  the  prod- 
uct of  fraudulent  practices  or  the  peculiarity  of  individ- 
ual cows  or  their  care. 

Adultcnt litis  Must  Cuinmoiili/  i'sal. — In  order  to  conceal 
adulteration  with  water  or  the  removal  of  cream  and 
other  fraudulent  practices,  all  sorts  of  substances  have 
been  added.  Lengfelt.  of  San  Francisco,  communicated 
to  Professor  Wiley  the  composition  of  a  milk  adulterant 
commonly  used  in  that  city  and  consisting  of  common 
.salt,  saltpetre,  saleratus,  a  trace  of  caustic  soda,  and  a 
large  quantity  of  sugar  and  colored  with  caramel. 
Chalk,  gypsum,  starch,  finely  ground  calves'  brains,  and 
gelatin  figure  among  the  recorded  instances  of  adulter- 
ants, but  it  is  about  time  that  the  popular  fallacy  of 
chalk  and  water  mixtures  and  emulsions  of  calves'  brains 
.should  be  dispelled.  A  moment's  reflection  will  indicate 
that  chalk  and  water  would  have  to  be  constantly'  stirred 
and  that  calves'  brains  are  too  expensive,  and  moreover 
quite  uusuited  for  such  a  purpose.  Starch  and  gelatin 
are  occasionally  used,  and  Harrington  rej^orts  that  a  prep- 
aration largely  advertised  to  the  trade  at  one  time  as  a 
"cream  thickener"  was  analyzed  by  him  and  found  to  be 
a  mixture  of  gelatin,  borax,  and  boric  acid.  Annatto, 
turmeric,  yellow  coal-tar  colors,  and  even  chromates  have 
been  employed  to  give  a  rich  yellow  color  to  poor  or 
watered  milk,  or  during  the  winter  season  when  the 
cream  has  not  the  characteristic  yellow  tint. 

Prifurnitmn  of  Milk. — Bitter,  an  authority  on  sanitary 
milk,  maintains  that  the  maximum  limit  for  milk  that  is 
fit  for  food  is  50,000  germs  per  cubic  centimetre.  Dr. 
Turner,  the  Dairy  Insijector  of  the  District  of  Columbia, 
found  onlj' 52  of  the  117  samples  examined  by  him  to 
contain  less  than  .50,000  per  cubic  centimetre,  wliile  most 
of  the  samples  showed  a  higher  number  of  bacteiia  than 
the  sewage  of  the  city.  The  changes  due  to  bacterial  ac- 
tion have  been  described  under  "Bacteriology  of  Milk." 
and  the  effects  of  such  changes  have  been  pointed  out  in 
the  section  relating  to  Milk  Sediments,  on  page  834. 
The  multiplication  of  milk  bacteria  goes  on  most  rapidly 
at  a  temperature  of  between  70°  and  85°  F.,  and  they 
practically  cease  to  proliferate  at  a  temperature  below 
50°.     In  Older  to  reduce  the  number  of  germs  to  a  mini- 
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nnim,  it  is  necessary  to  reject  the  first  stripi)ings  of  tlie 
milk,  because  it  his  been  shown  by  Scluiltz  and  Moore 
tliat  tile  foremilk  always  contains  an  excess  of  bacteria, 
which  have  invaded  tlie  lacteal  ducts  and  niultijilied 
since  the  previous  milking.  Absolute  cleaidiness  of  ani- 
mals, stables,  milking-rooms,  utensils,  employees,  and 
the  very  air,  are  equally  essential.  This  has  been  demon- 
strated by  Sedgwick,  Batchelder,  Freeman  and  others. 
Freeman's  experiments  are  especiall_v  instructive-,  he  ex- 
posed three  plates,  each  three  and  a  half  inches  in  diam- 
eter, for  two  minutes  as  follows:  one  in  the  open  air, 
one  outside  a  barn,  and  a  third  in  front  of  the  milk  pail 
under  a  cow  in  the  same  barn  while  the  milking  was 
going  on.  The  first  showed  6,  the  second  111.  and  the 
Tast  plate  1,800  colonies,  and  strikingly  illustrales  the 
dangers  of  dust  being  stirred  up.  Next  to  clean  and  in- 
telligent methods  in  milking,  the  temperature  of  the  milk 
should  be  quickly  brought  down  to  40'  F,,  ke])t  cool, 
and  delivered  to  the  consumer  at  a  temperature  below  .50° 
F.,  so  as  to  inhibit  the  growth  of  the  micro-organisms. 
That  this  can  be  done  is  shown  by  the  fact  that  the 
average  number  of  bacteria  iu  the  product  of  a  sanitarj* 
dairy  iu  the  city  of  Washington  was  only  6,485,  against 
52,000  per  cubic  centimetre,  found  in  average  market 
milk.  This  involves,  to  be  sure,  the  free  use  of  ice  and 
its  transport  in  refrigeration  cars,  but  milk  of  this  char- 
acter can  be  sold  with  a  good  profit  at  ten  cents  per 
quart.  In  .some  parts  of  Europe  a  portion  of  the  milk  is 
frozen  into  solid  blocks  by  the  ammonia  i)rocess  and 
placed  in  the  shipping  cans  to  keep  the  other  milk  at  a 
low  temperature. 

lAiit  has  been  employed  as  a  preservative  because  the 
operation  of  certain  temperatures  destroys  the  vitality 
of  the  germs.  Two  methods  have  been  proposed,  viz. : 
sterilization  and  pasteurization.  Stei-ilizntioii  is  usually 
acconiplislied  by  lioiliug  the  milk  for  ten  minutes,  which 
is  suliicient  to  destroy  all  living  organisms,  including,  of 
course,  disease  germs;  a  longer  exposure  is  necessary, 
however,  for  the  destruction  of  the  spores  of  the  anthrax 
bacilli,  although  continuous  heating  under  pressure  for 
two  hours  at  a  temperature  of  248"  F.  accomplishes  the 
same  purpose.  The  formation  of  the  coat  on  top  consist- 
ing of  fat,  casein,  and  laetalbumin,  can  be  prevented  by 
boiling  the  milk  in  a  long-necked  bottle.  In  boiling, 
milk  lo.ses  its  gases  and  aromatics,  and  also  some  of  its 
watery  constituents,  part  of  the  sugar  is  converted  into 
caramel,  and  the  proteids  and  salts  are  also  modified; 
these  and  other  modifications  which  have  been  pointed 
out  in  Dr.  Blackader's  article.  Vol.  IV.,  p.  866,  affect  the 
digestibility  of  the  milk,  and  rickets  and  .scurvj-  have 
been  attributed  to  this  cause.  For  these  reasons  p</ste?r;-- 
izatioi).  or  the  exposure  of  the  milk  for  from  ten  to  fifteen 
minutes  to  a  temperature  of  158°  F.,  was  regarded  as  a 
distinct  advantage.  Tlie  milk  does  not  acquire  a  cooked 
taste,  but  in  order  to  inhibit  the  growth  of  some  of  the 
more  resistant  organisms  and  their  spores,  the  tempera- 
ture of  the  milk  nuist  be  promptly  reduced  to  50'  F.  and 
kept  there,  and  if  need  be  the  process  can  be  repeati'd  in 
twenty-four  hours,  and  thus  the  keeping  qualities  in- 
creased. Bitter  prefers  a  temperature  of  155°  F.  for 
tiiirty  minutes,  while  others  maintain  that  a  teui]3erature 
of  between  140°  and  147°  F.  suffices  for  the  destruction 
of  all  patliogenic  organisms;  but  Theobald  Smith's  ex- 
perience with  the  tubercle  bacillus  shows  the  necessity  of 
a  temperature  of  149°  F..  and,  on  the  whole.  Bitter's  limit 
of  155°  F.  ought  not  to  be  lowered. 

It  is  claimed  by  quite  a  number  of  physicians  that  the 
operation  of  even  such  low  temperatures  impairs  the 
digestibility  and  nutritive  qualities  of  the  milk,  and  that 
preference  should  l)e  given  to  raw  milk  obtained  under 
special  sanitary  precautious.  Unless,  however,  the  milk 
is  obtained  from  dairies  operated  under  special  milk  com- 
missions, the  writer  strongly  lu'ges  pasteurization  as  the 
lesser  evil  of  the  two ;  indeed,  he  believes  that  the  dangers 
of  pasteurized  milk  have  been  exaggerated,  and  the 
question  of  incomplete  absorption  of  the  salts  as  a  cause 
of  .scurvy  and  rickets  hasnot  been  sufticiently  considered. 
These  diseases  are  most  frequently  develojied  in  childieu 


after  prolonged  diarrlneal  affections,  and  the  diarrhoea, 
and  not  the  modified  character  of  the  component  parts  of 
the  milk,  may  be  lesponsilile  for  the  incomplete  absorp- 
tion. To  overcome  the  objections  to  ])astcurization  of 
milk,  Freemau  reiommends  that  the  cream  be  allowed  to 
rise,  and  as  it  carries  about  ninety-nine  ])er  cent,  of  the 
bacteria  along  to  the  surface,  it  will  be  snfiicifmt  to  ster- 
ilize the  cream  only.  This  suggestion  has  been  before 
tlie  profession  only  a  few  years,  and  sutlicient  time  has 
not  elapsed  to  determine  its  merits. 

Clionical  Presen-atircs. — In  order  to  promote  the  keep- 
ing qualities  of  milk,  the  use  of  antiseptics  has  been  in- 
voked by  farmers  who  ship  milk  by  railway  to  the  city. 
The  agents  whicli  have  been  used  are  boiax  and  boracic 
acid,  salicylates,  beuzoates,  formalin  (a  forty-per-cent. 
solution  of  formic  aldehyde)  and  sodium  chloride,  car- 
bonate of  sodium,  saltpctfe,  and  chromatcs.  Of  late 
years  most  of  these  chemicals  except  formaldehyde  have 
fallen  into  disuse.  According  to  the  tests  made  by  Dr. 
C.  P.  Worcester,  quoted  by  Harrington,  1  part  of  "com- 
mercial formalin  in  100,000  parts  of  milk  will  postpone 
the  curdling  point  6  hours:  1  in  50.000,  24  hours;  1  in 
20,000,  48  hours;  1  in  10,000,  1.38  hours;  1  in  5,000,  156 
hours.  Rideal  and  Fullerton  regard  formaldehyde  in  the 
proportion  of  1  to  .50.000  as  an  effective  preservative  of 
milk  for  24  hours,  and  although  it  is  claimed  that  in  this 
strength,  even  during  extended  periods  of  use,  this  sub- 
stance appears  to  have  no  injurious  effects  upon  the  con- 
sumer, the  writer  protests  against  the  use  of  this  or  any 
other  chemical  preservative,  so  long  as  we  possess  in 
clean  methods  and  cold  storage  a  more  rational  and  natu- 
ral method.  It  must  be  remembered  that  few  of  these 
agents  are  normal  constituents  of  the  body  and  that  their 
ingestion  can  do  no  good  and  may  do  harm. 

BvHc  Arid  II lid  Biiviij-  are  generally  used  iu  combina- 
tion, and  in  order  that  it  shall  act  as  a  preservative  it  is 
necessary  that  about  ten  grains  of  the  mixture  shall  be 
added  to  a  quart  of  milk.  Prof.  R.  H.  Chittenden  re- 
ports that  borax  retards  the  ainylol\tic  action  of  saliva, 
boric  acid  iu  amounts  less  than  one  per  cent,  favor  it,  and 
that  both  substances  increase  gastric  digestion  in  small 
amounts  and  retard  it  in  large.  Foster  and  Sehlenker 
found  that  boric  acid  limits  albumen  digestion  and  pro- 
duces increased  exfoliation  of  the  intestinal  epithelium, 
and  also  increased  phosphoric  acid  elimination.  Dr.  H. 
E.  Annet.  iu  the  London  Luncet,  November  lltli,  1899, 
presents  the  results  of  his  studies  of  boric  acid  and  for- 
malin as  milk  preservatives,  and  regards  them  as  injuri- 
ous especially  to  young  infants. 

Sodium  Carbonate  has  been  used  more  for  the  purpose 
of  neutralizing  acidity  than  as  a  preservative.  It  forms 
a  lactate  of  soda  which  is  believed  to  be  a  mild  cathartic. 
Saltpetre,  the  salicylates,  benzoates,  and  chromates  are 
rarely  used  in  this  country,  although  reports  from  Europe 
indicate  tlieir  occasional  emploj'ment,  especiallj'  that  of 
the  chromate  and  dichroniatc  of  potassium.  Professor 
Ilird,  chemist  of  the  Health  Department.  I).  C.  informs 
the  writer  that  as  a  result  of  his  crusade  against  the  use  of 
pi'eservatives  he  encounters  only  now  and  then  samples 
of  milk  containing  formaldehyde. 

Mi!k  Inspection  and  the  Methods  of  Detecting  Advltera- 
tions  and  the  Presermtins  of  Milk. — It  is  practically  im- 
possible to  examine  all  the  milk  brought  to  a  large  city, 
nor  is  this  necessary,  provided  the  examinations  are  suffi- 
ciently frequent  to  cover  within  a  reasonable  time  all  the 
establishments  connected  with  the  milk  traffic.  Accurate 
records  should  be  kept  of  these  examinations,  which 
should  be  directed  to  the  determination  of  flu-  nirtst  com- 
mon forms  of  adulteration,  viz. :  (1st)  milk  which  has 
Ijeen  robbed  of  its  cream  and  offered  for  sale  as  sound 
milk;  (2d)  milk  which  has  been  diluted  with  water;  (3d) 
milk  which  has  been  creamed  and  watered;  (4th)  milk 
which  is  reduced  by  the  addition  of  skimmed  milk ;  (5th) 
milk  to  which  various  substances  ha\'e  been  added  to 
conceal  adulterations;  (6th)  milk  to  which  preservatives 
have  been  added.  The  methods  usually  i  mployed  by 
milk  inspectors  when  dealing  with  a  large  number  of 
Siimples  are  limited  to  the  determination  of  the  specific 
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gravity  and  the  estimation  of  fats  by  ■n'liicli  at  least  tlip 
suspicious  cases  can  be  singled  out,  and  when  found, 
liberal  samples  should  be  taken  for  the  move  accurate 
methods  of  the  ofticial  laboi-atory. 

In  some  States  the  authorities  depend  chiefly  upon  the 
lactometer.  The  normal  avera£;e  specific  gravity  allowed 
is  1.030  at  60°  F.,  or  1.029 at  70°  F.  If  the  spiiidle  floats 
below  29°,  the  inspector  usually  concludes  that  the  milU 
is  probably  watered,  or  if  it  floats  above  33"  that  it  has 
been  skirnmcd.  As  a  matter  of  fact,  however,  an  e.\ees 
sive  amount  of  cream  might  diminish  the  specific  grav- 
ity of  a  real]}'  rich  milk,  and  the  inspector  should  take 
this  into  consideration  as  well  as  the  fact  that  the  re- 
moval of  fat  raises  the  specific  gravity,  and  the  addition 
of  water  lowers  it,  rendering  it  quite  possible  that  a  milk 
which  has  been  creamed  and  watered  may  have  a  normal 
speeitie  gravity.  For  all  these  reasons  a  chemical  analy- 
sis should  lie  requireil,  in  order  to  secure  conviction ;  and, 
so  far  as  the  methods  for  the  determination  of  fats,  milk 
sugar,  proteids,  and  niinei'al  matter  are  concerned,  the 
reader  is  referred  to  Dr.  Ladd's  article  on  Milk  for  the 
desired  information. 

Tlic  Pri'si'iice  of  Jiifnilrx  timl  Nitriteii  m  milk  is  sug- 
gestive of  adulteration  with  water  derived  proliably  from 
a  polluted  source.  For  the  detection  of  these  salts  E. 
Pfeifl'er  recommends  the  following;  Add  sufficient  acetic 
acid  to  50  c.c.  of  the  milk  to  preci|)itate  the  casein,  filter 
caref\dl_v,  boil  the  solution  and  filter  again,  acidulate  30 
c.c.  of  the  filtrate  with  one  drop  of  pure  sulphuric  acid, 
and  add  small  quantities  of  powdered  diamidobenzol;  a 
change  to  a  yellow  color  indicates  the  presence  of  nitrous 
acid. 

Also  place  0.5  gra.  of  diphenylamin  in  a  clean  porce- 
lain capsule  or  test  tube  and  pour  about  2  c.c.  of  pure 
concentrated  sulphuric  acid  over  it;  then  drop  along  the 
side  of  the  capsule  or  test  tube  one  or  two  drops  of  the 
above  filtrate;  the  develoijmeut  of  a  blue  color  indicates 
the  presence  of  nitrites  or  nitrates  (Soxhlet). 

B(iHerioh(jkal  Examination. — Since  it  has  been  claimed 
that  nitrates  and  nitrites  may  be  present  in  the  nu'lk  if 
ingested  by  the  animal  either  in  water  or  in  food,  it  will 
be  well  to  examine  tlie  milk  and  suspected  water  also 
bacteriologically,  which  has  become  a  well-recogni/.ed 
procedure,  with  a  view  of  determining  not  only  the  num- 
ber, but  also  the  character  of  the  germs,  especially  of 
the  sewage  group.  Mill'  containing  over  fifty  thousand 
germs  per  cubic  centimetre  is  practically  imtit  for  food, 
and  for  infant  feeding  the  number  should  not  exceed  five 
thousand  per  cubic  centimetre.  Since  milk  may  contain 
such  a  large  number  and  variety  of  liquefying  organisms 
as  to  spoil  the  plates,  the  phenol  methods  .should  be  em- 
ployed, and  it  is  also  best  to  make  a  number  of  plates  in 
which  the  drop  of  milk  has  been  diluted  with  sterilized 
water  in  various  proportions,  projierly  labelled  and  ex- 
posed to  a  temperature  not  exceeding  68°  F.  With  this 
precaution  the  inspector  may  proceed  with  his  technique, 
with  which  it  is  ju'esumed  tiiat  he  is  fully  familiar. 

Detection  of  Slurc/i  is  usually  accomplished  with  the 
micro.scope,  also  by  the  blue  color  developed  on  the  addi- 
tion of  tincture  of  iodine  to  the  milk  previously  heated 
to  the  boiling  point  and  then  cooled. 

Defection,  of  Gelatin  in  Cream. — Stokes  recommends  the 
following;  Dissolve  some  mercury  in  twice  its  weight  of 
strong  nitric  acid  (specific  gravity  1.420),  dilute  with 
water  to  twenty -five  times  its  bulk;  to  about  10  c.c.  of 
this  soluticm  add  a  like  quantity  of  the  cream  and  about 
20  c.c. of  cold  water;  .shake  the  mixture  vigorously; 
leave  it  for  five  minutes,  then  filter.  If  much  gelatin  be 
present  it  will  be  impossible  to  get  a  clear  filtrate.  To 
the  filtrate  or  a  portion  of  it  add  an  equal  bulk  of  a  sat- 
lu-ated  aqueous  solution  of  picric  acid.  If  any  gelatin  be 
present  a  yellow  precipitate  will  be  immediately  ]iro- 
duced.  The  whole  operation  is  performed  in  the  cold, 
and  if  the  mercury  solution  is  ready,  it  will  not  take  more 
than  leu  minutes.'  Picric  acid  will  show  the  presence  of 
1  part  of  gelatin  in  10,000  parts  of  water. 

Detection  of  Added  Colomng  Matters. — Atmatto. 
— Add   a   few   cubic  centimetres  of  sodium  carbonate 


solution  toabout  100  c.c.  of  milk  to  insure  a  strongly  alka- 
line reaction  during  the  examination,  and  then  immerse  a 
slip  of  heav}'  white  filter  paper,  allowing  it  to  remain  over 
night  in  a  dark  place.  The  strip  is  withdrawn  from  the 
milk,  gently  washed  in  running  watei-,  and  laid  upon  a 
piece  of  similar  paper;  it  will  present  a  distinct  salmon 
tint  if  aunatto  is  present  in  the  proportion  of  1  to  100,000. 
On  dipping  the  paper  into  stannous  chloride  the  color  is 
changed  to  jiink  (Harrington). 

Conl-Tnr  Colon. — According  to  I.effmann  and  Beam, 
these  colors  are  detected  by  adding  to  the  milk  ammo- 
nium hydroxide  and  allowing  a  small  jfiece  of  while 
wool  to  remain  in  it  over  night.  The  dye  is  taken  up  by 
the  wool,  which  acquires  a  yellow  tinge.  When  milk 
contains  Martin's  yellow,  ammonium  hydroxide  intensi- 
fies the  color,  and  "hydrochloric  acid  bleaches  it. 

Chromates,  according  to  Guerin,  are  detected  by  the 
following  method;  To  5  or  10  c.c.  of  milk  add  two  drops 
of  a  one-percent,  solution  of  sulphate  of  copper  and  two 
or  three  drops  of  freshly  prepared  tincture  of  guaiacum. 
Pure  milk  gives  a  greenish  color;  while  milk  containing 
1  part  in  100,000  of  chromate  will  give  an  intense  blue 
which  reaches  its  maximum  in  a  few  minutes. 

Cavdmel. — Harrington's  method  is  as  follows:  Pour 
from  12.5  to  250  c.c.  of  the  suspected  sample  into  an  equal 
volume  of  ninety -five-per-cent.  alculicil  and  filler.  The 
filtrate,  if  not  perfectlj' clear,  must  be  returned  and  passed 
through  until  it  is  quite  free  from  turbidity.  Any  caramel 
present  will  be  in  solution  in  the  alcoholic  filtrate  and  may 
modify  considerably  its  color,  which  is  normall_y  yellow- 
ish or  gi'eenish  according  to  season,  the  latter  obtaining 
iu  spring  and  summer.  To  100  c.c.  of  the  filtrate  add 
3  c.c.  of  solution  of  basic  acetate  of  lead,  which  will  pre- 
cipitate the  caramel  together  v.-ith  any  remaining  pro- 
teids. the  lu-ecijiitate  showing  a  slight  brownish  color  if 
caramel  has  been  used  in  sutficient  amount  to  bring  about 
the  improved  appearance,  which  is  the  object  of  its  em- 
|iloyment.  Filter,  wash  with  distilleil  water,  and  diy 
in  an  air-batli ;  according  as  the  amount  of  caramel  pres- 
ent is  large  or  small,  the  horny  residue  on  the  filter  paper 
will  have  a  more  or  less  deeji  chocolate  tinge.  The  resi- 
due yielded  by  a  jiuie  milk  will  lie  eitlier  almost  colorless 
or  yellow,  or  slightly  inclined  to  brownish,  but  not  to 
chocolate  color. 

Detenniniition  of  Free  Lactic  Acid. — Pfeiffer  recom- 
mends to  mix  10  c.c.  of  milk  with  40  c.c.  of  water  and  1 
c.c.  of  a  concentrated  solution  of  phenolphthalein  (made 
with  fifty-iier-cent.  alcohol).  The  acid  is  now  neutral- 
ized by  gradually  adding  one-tenth  normal  soda  solution 
until  a  pink-rose  color  develojis.  It  is  not  necessary  to 
calculate  the  result  in  lactic  acid,  as  it  is  sutficient  for 
comjiarison  to  state  the  numbers  of  cubic  centimetres  of 
the  soila  solution  used. 

DETECTION  OF  Pkeservatives. — Determination  of 
Sodium  Carbonate  is  nu)st  readily  accomplished  b)'  E. 
Schmidt's  method;  10  c.c.  of  the  suspected  milk  are 
mixed  with  10  c.c.  of  alcohol,  and  a  few  drops  of  a  one- 
per-cent.  solution  of  ro.solic  acid  are  added.  If  the  car- 
bonate or  bicarbonate  of  soda  be  present,  a  more  or  less 
intense  pink  or  rose-color  is  developed,  while  ]mre  nu'lk 
presents  a  brownish-.vcllow  reaction  ;  for  comparison  it  is 
best  to  test  milk  known  to  be  sound. 

Determination  of  Sdici/lic  Acid. — Fiftj'  cubic  centime- 
tres of  the  suspected  milk  are  treated  with  sulphuric  acid 
for  the  removal  of  the  proteids  and  fat  and  filtered.  The 
filtrate  is  shaken  violently  with  the  same  quantity  of 
ether,  and  after  sejiaratiou  of  the  ether  the  liquiil  is  eva]!- 
orated  in  a  porcelain  cajjsule,  the  residue  is  dissolved  iu 
a  little  alcohol,  and  a  few  drops  of  a  neutral  solution  of 
ferric  chhnide  are  added.  If  salic.vlic  acid  be  present 
even  in  traces,  a  characteristic  violet  color  develops. 

Determination  of  Boric  Acid  is  best  accomjilished  by 
Meissel's  test;  50  c.c.  of  suspected  milk  are  rendered 
alkaline  with  milk  of  lime,  evaporated  and  washed.  The 
residue  is  dissolved  in  strong  muriatic  acid  ;  this  solution 
is  filtered  and  evaporated  to  dryness.  The  residue  is 
moistened  with  sufficient  very  dilute  muriatic  acid  to 
give  it  a  soft  consistency,  mixed  with  tincture  of  turmeric 
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and  dried  on  tlie  water-liatli.  If  boric  acid  be  present 
the  residue  develops  a  clierry-red  color,  which  does  not 
disappear  when  diluted  with  water.  A  little  of  the  ash 
may  be  moistened  with  j  ust  sufficient  alcohol  and  i.suited. 
when  a  greenish  flame  rexcals  the  prescuce  of  boric  acid. 
Determination  of  Formaldehyde  in  Milk  (Method  by  De- 
colorized Fiichdn). — Through  a  solution  of  fuchsin,  1  to 
500,  pass  a  current  of  sidphurous  acid  gas.  obtjiiued  by 
heating  copper  wire  or  foil  with  sulphuric  acid  until  the 
color  is  discharged.  Preserve  in  a  glass-stoppered  bot- 
tle.    To  10  c.c.  of  milk  add  1  c.c.  of  the  reagent  and  let 


milk  in  a  test  lube,  and  add  5  c.c.  of  the  phlorogluein 
solution;  shake  and  add  1  c.c.  of  .solution  of  potassii, 
United  folates  Pharmacopivia.  If  formaldehyde  is  pres- 
ent a  red  color  is  develo])c<l  at  once,  fadin.g  usually 
within  live  or  ten  minutes;  hence  the  color  must  be  ob- 
served at  once.  One  part  in  twenty  thousand  gives  a 
decided  reaction. 

Ilehner's  7'est. — To  15  c.c.  of  concentrated  sulphuric 
acid  in  a  test  tube  add  one  or  two  drops  of  ferric  chloride 
test  solution.  United  States  Pharmacopoeia,  and  mix. 
Then  jiour  upon  this,  in  such  manner  as  not  to  mi,\  the 


.;.  :i-t.)T.  -A  Wulker-tiiiril»>n  Barn  at  Burnsidi-  Faun.  ILilLiunai  i  uuiav.  Muiviaiul,  r.  s.  A.  Fluor  and  feeding  alle.vs  ouiitinuuus  and 
connected  Ity  an  unbrobt-n  '-urvH  wiih  the  Uiwer  side  uf  wniduws;  atisniut.-iy  waterindnf ;  drained  and  trapped ;  eompnsed  of  gnmolithic 
pavement,  stalls  bard  wood,  diessed  wilti  waterprooflng  so  as  to  admit  (.f  (..nipiete  washing.  Rtntf  ceiled  with  cement  plaster.  Ventilators 
refrulated  to  admit  air  bnt  e.xclnde  draughts-  Windows  opened  or  shut  witli  cuntiniHuis  rods  so  as  to  ret'iilate  them  easily  and  perfectly. 
Ties  or  tie-ups,  ^ralvauized  pipe-iion  bent  to  compel  cows  to  stand  back  when  up  and  ntted  ^rith  cro.ss  chains  to  prevent  cows  from  lying 
down  l)etween  grooming  and  milking.  Drinking  cups,  galvanized  iron,  connected  with  large  boilers  for  lioiling  ^lut  and  sterilizing. 
Overhead  tracks  for  carriage  of  food  into  bam  and  manure  away  from  it.  Bedding  employed,  kiln-dried  spruce  shavings.  Cubic  air 
space  per  cow,  twelve  hundred  feet. 


it  stand  ten  minutes.  Add  2  c.c.  of  strong  hydi-ochloric 
acid  and  shake  or  stir  briskly.  The  color  which  ajipears 
in  the  first  instance  is  completely'  discharged  by  the  acid 
if  no  formaldehyde  is  piesent,  otherwise  a  violet-blue 
tinge  remains.  If  the  amount  present  is  large  the  end 
color  will  be  correspondingly  intense.  This  method  will 
detect  the  admixture  of  1  ])art  of  formalin  in  oO.llOO  parts 
of  milk.  If  the  milk  be  first  distilled  and  the  first  part 
of  the  distillate  ti-eated  with  the  fuchsin  solution,  the  test 
is  delicate  to  the  extent  of  revealing  1  in  500.000  (Har- 
rington). The  phlorogluein  and  Hehner's  tests  are  also 
very  i-eliable. 

P/i/onir/liinn  7'est. — Dissolve  1  gm.  of  phlorogluein  in 
100  c.c.  of  distilled  water.     Put  10  c.c.  of  the  suspected 


layers,  the  suspected  milk.  A  violet  color  indicates  the 
jirescnce  of  formaldehyde.  In  the  case  of  cream  dilute 
the  cream  with  an  equal  volume  of  water,  and  then  ap- 
ply the  test  as  above  described.  The  violet  color  is  some- 
times produced  at  once,  but  oftener  not  for  five  or  ten 
minutes,  and  sometimes  not  for  an  hour  ijr  so.  tlepending 
upon  the  amount  of  foi'inaldehvde  present.  Bv  this  test 
1  part  in  10,000  or  15,000  is  readily  detected. 

Control,  Mannyeiiieiit.  and  Irmpeetion  of  Dairy  Farms. 
— Sufficient  data  have  been  given  to  furui.sli  the  inspector 
with  a  basis  for  his  examination  and  the  accomplishment 
of  fruitful  results.  Pure  natunil  nnlk  ciin  be  secured 
only  tit  dairies  with  sanitarv  buildings,  a  pure  water 
sujiply,  healthy,  well-fed  and  well-eared-forcows,  a  well- 
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cquipixMl  and  wcll-kt'pt  milU  rodm.  provisions  for  tlior- 
oiiglily  steriliziugall  utensils,  intelligent  people  in  charge, 
and  cleanl}'  methods  throughout.  There  are  a  number 
of  persons — thanks  to  the  training  received  at  the  various 
dairj'  .scliools — who  make  an  honest  elToi-t  to  place  on  the 
Miarkpt  milk  obtained  under  such  conditions,  but  by  far 
tlie  majority  are  ignorant  or  wilfully  inditTerent  to  liy- 
gienic  requirements,  and  therefore  matters  of  tliis  kind 
sliould  never  be  left  to  the  individual,  but  the  principles 
which  ought  to  be  carried  out  shouKl  be  embodied  in 
effective  laws,  and  accepted  and  executed  in  a  practical 
sense.  Honorable  men  will  not  object  to  laws  placing 
dairies,  the  herds,  and  the  milk  market  under  strict  sani- 
tary control,  and  as  many  of  the  most  serious  dangers  are 
the  result  of  ignorance,  rather  than  of  intentional  negli- 
gence, the  dilliculties  will  be  materially  lessened  by 
proper  cduealion  and  trade  competition.  It  is  highl}' 
desirable  that  some  uniform  legislation,  jireferably  a  na- 
tional piu'e-food  law,  be  enacted  to  regulate  the  iuspec 


wheat  flour.     The  United  Slates  Department  of  Agricid- 
ture  recommends  the  following: 

Adjnatiiient  of  Ration  to  .\filk  Yield. — In  making  allow- 
ance for  the  difference  in  milk  yield  of  different  cows, 
a  uniform  basal  ration  can  be  fed"  to  all  the  cows,  and  the 
amount  of  the  richer  grain  mi.xture  varied  to  stut  the 
demands.  For  example,  a  basal  ration  might  be  made 
up  of  35  pounds  of  corn  silage,  8  pounds  of  rowen  Uay, 
and  3  pounds  each  of  cornmeal  and  wheat  bran,  which 
would  supply  1.43  pounds  of  protein  and  a  fuel  value  of 
33,712  calories.  To  this  coidd  he  added  a  richer  grain 
mixture  composed  of  two  piarts  of  gluten  meal  anil  one 
part  of  cotton-seed  meal,  the  amount  of  this  being  varied 
according  to  the  milk  yield  of  the  cow.  Two  pounds  of 
this  mixture  would  bring  the  ration  up  to  1.97  jiounds 
of  protein  and  20,999  calories,  which  would  meet  the  re- 
quirements of  cows  giving  from  12  to  1.5  pounds  of  milk 
a  day,  while  4  pounds  would  bring  it  up  to  3..")(l  |iiMuids  of 
urotein  and  SU.'J.'^li  calories  id'  heat,  suitable  for  the  cows 


Fig.  3358.  r v,,,ii. 

Figs.  a3o8  and  ;«J9.— Separating,  Pasteurizing,  and  Cooling  Department  at  Senator  Stewart's  Farm  near  Washington,  D.  C.      1,  Cooler; 

3,  separator;    3,  pasteurizer. 


tion  of  dairy  farms,  etc.,  for,  as  it  is  now,  milk  consumed 
in  New  York  City,  for  examijle,  ntay  be  produced  in  a 
number  of  States  over  which,  of  course,  the  local  author- 
ities have  no  jurisdiction.  A  comiudsory  inspection  of 
the  dairy  herds  will  be  a  .source  id'  tdtiiuate  puotit  to  the 
owner,  as  the  presence  of  tuberculosis  or  other  commu- 
nicable diseases  endangers  his  entire  herd,  and  great 
losses  can  be  prevented  by  the  extermination  or  isolation 
of  the  first  case.  The  farmer  will  also  tind  it  to  his  ad- 
vantage if  he  is  obliged  to  house  his  cattle  in  spacious, 
well-ventilated  and  fighted  stables  (at  least  six  lumdred 
cubic  feet  of  air  space  and  nine  feet  window  space  for 
each  animal,  with  good  cemented  tloors,  proper  drainage, 
clean  hay,  straw,  or  shavings  for  bedding,  and  a  standard 
ration. 

The  Feed  and  Care  of  Coics.—IlW  animals  should  not 
be  allowed  to  feed  upon  pastures  with  stagnant  water  or 
noxious  weeds  such  as  meadow  satli-ou,  henbane,  .James- 
town weed  or  stinkweed,  poiqiies.  mustard,  carrot  tops, 
milkweed,  poison  oak,  sumacii.  skiuik  cabbage,  and  other 
eu|iliorbiaceous  and  ranunculaeeous  plants,  nor  upon  the 
swill  or  products  from  distilleries,  breweries,  glucose 
factories,  etc.  The  use  of  turnips,  kohlrabies,  ruta- 
bagas, carrots,  mangels,  and  the  leaves  of  all  kinds  of 
root  crops  are  also  objectionable. 

An  abundance  of  wholesome  pasture  in  season  with 
hay  and  meal  foddi-i'  should  he  allowed.  At  some  of  the 
'■milk-cure  institutes'' in  Germany  each  cow  is  allowed 
daily  lU  pounds  of  meadow  hay"  17  pounds  of  clover 
hay,  G  ])0unds  of  hulled  barley  'meal,  and  4  pounds  of 


giving  from  20  to  2.5  pounds  of  milk,  and  so  on,  5  or  6 
pounds  of  the  grain  mixture  being  fed  to  the  heavier 
milkers. 

The  water  supply  should  be  pure  and  closely  guarded 
against  pollution.  In  the  absence  of  a  spring,  a  deeji- 
driven  well  should  be  preferred.  While  it  is  true  that 
at  the  majority  of  daily  farms  wells  and  privies  ai'c  dan- 
gerotis  neighbors,  the  agencj'  of  flies  in  carrying  infec- 
tion should  not  be  underrated,  and  jioints  to  the  nece.s,sity 
of  promiit  disinfection;  an  effort  shotdd  akso  be  made  to 
get  rid  of  the  flies  by  pi-ompt  disposal  of  the  horse 
manure  in  which  they  breed,  the  abandonment  of  open 
privies  and  surface  pollution,  renuival  of  garba.ge.  and 
other  fly-breeding  matter.  The  animal  should  be 
groomed,  and  the  teats  and  udders  washed  with  sterilized 
water  before  milking;  this  is  of  importance,  as  the  jircs- 
ence  of  fecal  bacteria  in  milk  is  next  in  danger  to  disease 
germs. 

Milkin/i  and  Care  ef  Milk. — Thereiiuircments  of  clean- 
liness apply  with  equal  force  to  the  uu'lkmen.  their  prr- 
.son  and  clotliing,  and  they  should  be  ri'quired  to  kee)) 
their  finger-nails  clean  from  dirt  and  make  a  careful  toilet 
before  milking.  The  milking  should  be  done  in  a  dust- 
free  atmosphere,  j^referably  in  a  special  room  with  ce- 
mented floors,  previously  spiinkled  in  order  to  reduce 
the  nimiber  of  germs  to  a  nuinnunn.  It  is  impossible  to 
.scctirc  bacterial  ])urity  cd'  llie  luilk  when  the  milking  is 
done  in  a  stable  with  si  hayloft  above.  The  best  results 
observed  by  the  writer  weie  obtained  at  a  dairy  supplied 
with    one-story    frame    stables,   cemented    floors,    well 
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lighted  and  ventilated  by  windows  and  Ridge  ventila- 
toi'S,  and  where  the  animals  after  grooming  were  taken 
into  a  similarl}-  constructed  room  for  milking.  Atten- 
tion has  already  been  called  to  tlie  necessity  of  absolute 
cleanliness  of  the  utensils  and  bottles,  which  can  be  ac- 
complished with  a  weak  solution  of  hoiling  soda  water, 
sulisciiuently  rinsed  in  sterilized  water.  Before  bottling, 
the  milk  must  be  rapidly  cooled  to  a  temperattnv  of  4(1 
F.  and  deliveretl  to  the  consumer  at  a  temperature  not 
exceeding  50    F. 

Sick  liens  ((iiioiig  Milkers  and  Employees. — All  persons  en- 
gaged in  handling  the  milk  should  be  free  from  disease. 
N(7  family  ever  thinks  of  employing  or  keeping  a  cook 
afflicted  with  a  communicable  disease,  and  yet  not  the 
slightest  restriction  is  placed  upon,  nor  a  question  asked 
about,  the  persons  who  handle  our  milk  suiiply,  which 
we  know  affords  an  excellent  culture  medivuii  for  disease 
germs.  After  the  recital  of  numerous  epidemics  and 
milk-borne  diseases,  we  need  hardly'  insist  upon  the  ne- 
cessity of  compulsory  notification  of  all  iufcetious  dis- 
eases, and  that  the  milk  should  not  be  permitted  to  leave 
a  farm,  dairy,  or  milk-shop  during  the  existence  of  any 
of  these  diseases  among  the  inmates  or  employees,  nor 
should  the  latter  be  permitted  to  reside  in  or  visit  in- 
fected premises  while  engaged  in  the  milk  traffic,  with- 
out permission  from  the  Health  Department.  The 
farmer  or  retailer  should,  in  fact,  be  prepared  by  previ- 
ou..  instructions  to  guard  tlie  milk  supply  from  these 
sources  of  danger  and  call  upon  the  authorities  for  an 
immediate  inspection.  To  prevent  great  loss  incident  to 
the.se  restrictions,  they  maj'  be  modified  .so  as  to  utilize 
the  milk  after  proper  sterilization  under  the  direction 
of  the  Health  Department.  The  retailer  should  be  duly 
registered  and  be  required  to  furnish  the  health  office 
wtth  a  list  of  customers.  These  lists  should  lie  arranged 
on  the  "index  card  system."  so  that  the  simultaneous 
occurrence  of  infectious  diseases  in  a  number  of  families 
supplied  by  the  same  milkman  maj'  be  promptly  discov- 
ered and  the  nnschief  checked. 

There  is  nothing  strained  in  these  requirements,  as 
good  and  sufficient  reasons  have  been  adduced,  and  by 
their  enforcement  we  may  hope  to  obtain  such  a  standard 
of  milk  as  will  not  only  effect  a  decided  reduction  in  in- 
fantile mortality,  but  "will  render  the  dissemination  of 
infectious  diseases  through  the  milk  sup]ily  a  matter 
of  history  onl_v.  Until  this  is  accomplished,  we  .should 
patronize  only  such  dealers  as  sell  "certified  milk,"  or 
subject  the  niilk  in  pint  bottles  to  pasteurization  at  a 
temperature  of  155'  F.  for  thirty  minutes,  and  after  cool- 
ing keep  it  on  ice;  this  will  not  make  bad  milk  good, 
but  it  will  at  least  destroy  its  infectiousness. 

George  Martin  Koher. 

MILK  SICKNESS.— The  early  settlers  in  the  Middle 
West,  or  the  region  between  the  Alleghany  Mountains 
and  the  Jlississippi  River  north  of  Georgiaand  Alalrama, 
suffered  in  their  own  persons  and  in  their  cattle  from  a 
severe  and  often  fatal  malady,  called  by  the  term  which 
heads  this  paragraph.  In  cattle  the  affection  was  called 
"trembles,"  but  its  relation  to  the  "milk  sickness"  of 
man  was  so  close  as  to  leave  no  doubt  in  the  minds  of 
either  the  physicians  or  the  laity  of  those  times  that  the 
two  were  one  and  the  same  disease. 

Inauimalsthe  first  symptom  noted  was  marked  apathy  ; 
the  animal  stood  apart  from  the  herd,  motionless  with 
drooping  head,  and  persistently  refused  to  graze.  Later 
a  general  tremor  came  on,  its  appearance  being  hastened 
bv  forced  exercise  of  the  animal,  there  was  extreme  thirst 
iii  most  cases,  and  constipation  was  j^ronounced.  Soon 
the  animal  lav  down,  respirations  became  less  and  less 
frequent,  the  extremities  grew  cold,  the  eyes  glassy,  and 
death  usually  occurred  at  the  end  of  eight  or  ten  days. 

In  man  the  symjitoms  were  very  similar.  There  was 
complete  an.irexia,  nau.sea  and  voinitiug  were  frequent, 
and  constipation  was  absolute.  The  urine  was  clear  and 
iimpid,  but  reduced  in  amount  despite  the  large  quanti- 
ties of  water  taken  to  quench  the  intolerable  thirst.  The 
pulse  was  weak  and  compressible ;  the  temperature  was 


usually  below  normal,  but  in  exceptional  cases  might  rise 
to  99'  or  100°  F. ;  there  were  never  any  chills,  and  the 
headache  ushering  in  malarial  and  typhoid  fevers  was 
conspicuously  absent. 

iNIilk  sickness  was  a  very  grave  malady,  and  recovery 
seems  to  have  been  the  (-xceiition,  though  not  imijossible. 
There  was  no  specific  treatment,  but  the  best  res\iltswere 
obtained  by  judicious  stimulation  and  careful  nursing. 

As  the  disease  is  no  longer  recognized — whether  be- 
cause it  has  become  extinct  or  because  better  diagnostic 
methods  have  corrected  our  nosology,  it  is  difficult  to 
say — it  is  impossible  to  determine  what  its  true  nature 
was.  Indeed,  many  observers  to-ilay  question  whether 
there  really  ever  was  a  morbid  entity  sncdi  as  that  de- 
scribed under  this  name.  In  Volume  V.  of  the  first  edi 
tion  of  this  work  Dr.  William  JI.  Beach,  a  pioneer  phy- 
sician in  Central  Ohio  who  had  had  a  wide  experience 
with  "milk  sickness,"  contributed  an  article  on  the  dis- 
ease, and  to  this  we  should  refer  readers  who  desire  to 
learn  more  of  the  facts  than  are  here  detailed.  This  brief 
abstract  of  Dr.  Beach's  article  is  inserted  in  this  place 
for  purely  historical  reasons,  the  disappearance  of  the 
disease  having  rendered  a  more  extensive  treatment  of 
the  subject  unnecessarv.  —  [Abstract  of  article  by  William 
.V.  Bciic/i.] 

MILK,  SUGAR  OF.— S.uch.\ru.m  Lactis.  "(C',»Hcj- 
0,  i-|-H.jO).  A  jieculiar,  crystalline  sugar,  obtained  from 
the  whey  of  cow's  nulk  by  evaporation,  and  purified  by 
recrystailization  "  (U.  S.  P.).  Sugar  of  milk  crystallizes 
in  four-sided  rhombic  prisms.  These  are  usually  collected 
upon  sticks  or  strings  hung  in  the  concentrated  solution; 
thus  are  formed  long  rolls,  three  or  four  inches  in  dia- 
meter, the  crystals  densely  nuissed  and  tapering  to  a  point 
at  the  axis  of  the  roll.  JIuch  of  the  sugar,  however,  is 
crystallized  in  pans  and  cfimes  in  fragments  of  large  cakes, 
two  or  three  inches  in  thickness.  The  following  is  the 
otfieial  description: 

"  White,  hard,  crystalline  masses,  yielding  a  white  pow- 
der feeling  gritty  on  the  tongue,  odorless,  and  having  a 
faintly  sweet  taste.     Pei-manent  in  the  air. 

"Soluble  in  about  .six  parts  of  water  at  15°  C.  (59°  F.), 
and  in  one  part  of  boiling  water;  insoluble  in  alcohol, 
ether,  or  chloroform. 

"The  aqueous  solution  of  sugar  of  milk  is  neutral  to 
litmus  paper. 

"  On  adding  to  a  few  cubic  centimetres  of  a  hot,  saturat- 
ed aqueous  solution  of  sugar  of  milk  an  ecjual  volume  of 
sodium  hydrate  T.  S..  and  gently  warming,  the  liquid 
will  turn  yellow  and  brownish-red.  On  the  further  addi- 
tion of  a  few  drops  of  copper  sulphate  T.  S.,  a  brick-red 
precipitate  will  appear. 

"If  about  1  gm.  of  powdered  sugar  of  milk  besprinkled 
upon  about  5c.c.  of  cold  sulphuric  acid  contained  in  a  flat- 
bottomed  capsule,  the  acid  may  acquire  a  greenish  or  red- 
dish but  no  brown  or  brownish-black  color  within  half  an 
hour  (absence  of  cruie  sngar)." 

The  aqueous  solution  differs  from  that  of  ordinary  su- 
gar in  being  thin  and  not  in  the  form  of  a  syrup. 

The  very  numerous  uses  of  milk  sugar  in  the  pharmacy, 
in  connection  with  other  substances,  as  an  excipient, 
makes  it  unusually  important  that  it  be  kept  fresh  and 
pure.  Its  delicate"  and  extensive  use  in  the  preparation 
of  artificial  milk  for  infants  renders  this  caution  still 
more  important.  The  subst^inee  has  no  special  jihysio- 
logical  action,  and  its  use  in  milk  preparations  will  be 
found  described  under  Mil/.-.  I/iiiri/  11.  liushy. 

MILLBORO  SPRINGS.— Bath  County,  Virginia. 

Posi'-Office.— Millboro.     Hotel  and  sanitarium. 

Access.  —  Via  Chesapeake  and  Ohio  Railroad  to  Jlill- 
boro  Depot,  thence  by  carriage  two  miles  to  springs. 
The  hotel  is  situated  oil  a  gently  sloping  ennnence  about 
two  thousand  feet  above  the  level  of  the  sea.  The  situ- 
ation commands  a  fine  vista  of  green  fields,  fertile  val- 
leys, lofty  forest-capped  hills,  and  in  the  distance  the 
to"wering  summits  of  the  Alleghanies.  The  climate  here 
is  of  the  usual  dry,  bracing  character  of  the  Virginia 
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mountain  region.  The  hotel  is  a  comfortixble,  well  kept 
establishment,  having  a  capacity  of  one  hundred  guests. 
Lawn  tennis,  croquet,  bowling,  riding,  and  driving  are 
among  the  amusements  offered.  The  Wallawhatoola 
River,  half  a  mile  distant,  furnishes  excellent  bass  lish- 
ing.  There  are  several  mineral  springs  here,  the  most 
important  being  the  Sulphur  and  the  Alkaline  Springs. 
The  following  analysis  of  the  former  was  made  in  1891 
by  G.  B.  M.  Zerr,  chemist,  of  Staunton,  Va. : 

Sulphur  Spring  (Millboro's  Sphings). 
O.NE  United  States  Gallon  Contains: 
Solids.  (liraiDS. 

Snriium  hyilrosulphate 3.34 

Cal'iuin  sulphate 1.55 

Putassiuni  sulphate 11 

Si'itjuni  l.icarhonale 4.27 

MatriM'Suun  liii'arhonate 1.65 

CaU-iuni  liirarbduate 54 

Irou  hicarbouate Trace. 

A  hiinlna 26 

Sodium  silicate 89 

Sodium  chloride 47 

Alumiuum  phosphate Trace. 

Organic  matter .35 

Total 13.43 

Gases.  Cu.  in. 

Sulphureted  hydrogen 1.08 

Carhonic  acid 6.94 

This  is  an  excellent  water  of  the  alkaline  sulpho-car- 
bonated  variety.  It  possesses  antacid,  tonic,  and  mild 
diuretic  properties,  and  will  be  found  useful  in  the  class 
of  cases  to  which  such  waters  are  applicable.  The  alka- 
line .spring  was  analyzed  liy  Dr.  Zerr  in  1895.  It  is 
somewhat  milder  than  tlie  suli)hur  spring,  but  is  also  a 
very  useful  water  in  acid  dyspepsia,  enfeebled  states  of 
the  digestion,  etc.  James  K.  Crook. 

MINERAL  ACIDS,  TOXICOLOGY  OF.  See  Acids, 
etc. 

MINERAL  ALKALIES,  TOXICOLOGY  OF.— The  alka- 
line caibouates  and  hydrates  of  potassium  and  sodium 
act  as  corrosive  poisons. 

Potassium  carljonate  is  a  white,  crystalline  salt,  alka- 
line and- deliquescent.  It  dissolves  readilj' in  water,  its 
solution  effervescing  readily  on  the  addition  of  acids.  It 
is  used  in  commerce  imder  the  names  of  pearl  ash  and  salt 
of  tartar. 

The  pure  sodium  carbonate  is  crystalline,  colorless, 
odorless,  and  transparent.  It  has  a  sharp,  alkaline  taste 
and  an  alkaline  reaction.  (Jn  exposure  to  diy  air  the 
crystals  effloresce  and  fall  into  a  white,  opaque  powder. 
This  compound  is  met  with  in  commerce  as  washing  soda 
or  sal  soda  and  is  much  used  in  the  ho\isehold  for  clean- 
ing purposes. 

Both  these  carbonates  are  much  less  ]ioisonous  than  the 
hydrates  of  the  same  elements  and  they  are  of  no  great 
intei'est  to  the  toxicologist.  Their  poisonous  dose  is 
large  and  their  effect  like  that  of  the  hydrates  though 
much  less  intense. 

The  hydi'ates  of  both  sodium  and  ]iotassium  are  found 
in  coinmeice  in  the  form  of  irregular  lumps,  a  moi-e  or 
less  line  powder,  or  in  the  form  of  sticks,  yellowish-white 
or  pure  white  in  color,  crystalline,  and  bitter.  All  forms 
of  these  hydrates  absorb  moisture  readily  to  such  an  ex- 
tent as  to  become  liiiuid.  They  di.ssolve  in  watei'  verv 
quickly  with  the  evolution  of  gi-eat  heat,  producing  if 
pure  a  clear  liquid.  A  solution  of  each  containing  about 
live  per  cent,  of  the  hydrate  is  official  in  the  Uniled  States 
Pharmacopa?ia. 

In  strong  solution  the  hydrates  act  energetically  on 
cotton  or  woollen  fibi-e  and  on  animal  or  vegetable  tissues 
in  general,  causing  them  to  soften  and  disintegrate.  On 
metals  also  they  act  corrosively  and  .so  insoluble  a  mate- 
rial as  glass  is  after  a  time  affected  by  them. 

Poisoning  by  thes('  substances  is  the  lesult  of  accident 
or  from  suicidal  intent,  their  sharp  and  biting  taste  serv- 
ing to  protect  from  their  homicidal  administration. 


The  first  sensation  on  taking  either  the  solid  compounds 
or  tlieir  concentrated  solution  into  the  mouth  is  a  mo.st  in- 
tense burning  and  biting  pain.  In  case  any  of  the  mate- 
rial is  swallowed  this  sensation  extends  throughout  the 
o'sophagus  and  stomach.  Vomiting  generall}'  follows, 
the  materials  ejected  being  frothy  in  character,  l)i-own, 
tinged  with  blood  or  streaked  with  mucus,  and  strongly 
alkaline  in  reaction  and  soap.y  to  the  touch.  Sometimes 
there  is  pui-ging.  The  abdomen  in  the  region  of  the 
stomach  is  extremely  tender  to  the  touch,  and  the  act  of 
vomiting  causes  excruciating  pain.'  The  surface  of  the 
body  is  cold  and  covei'ed  with  perspiration;  the  pulse  is 
quick  but  feeble. 

In  some  fatal  cases  death  follows  within  thi'ee  hours, 
the  patient  dying  from  shock;  but  more  often  life  is  pro- 
longed sometimes  for  months,  death  finally  ensuing  fiom 
starvation  or  from  perforation  of  the  stomach  or  the 
(esophagus  and  subsequent  inflammation. 

Forty  grains  of  the  hydrate  have  been  known  to  cause 
death,  though  one-half  ounce  is  usually  regarded  as  the 
poisonous  dose. 

Treatment  in  cases  of  poisoning  by  the  fixed  alkalies 
consists  in  the  administration  of  dilute  acids  like  vinegar 
or  lemon  jince  to  neutralize  the  alkali,  and  afterward 
(lily  or  mucilaginous  drinks  to  cover  the  raw  surfaces. 
No  attempt  should  be  made  to  use  the  stomach  pumji  on 
account  of  the  softened  condition  of  the  tissues. 

Post-mortem  examination  in  cases  of  sudden  death 
from  the  action  of  alkalies  shows  corrosion  of  greater  or 
less  intensity  and  extent,  depending  on  the  strength  of  the 
solution  swallowed  and  the  time  during  which  it  acted 
on  the  tissues.  Usually  the  mouth  is  found  white,  or 
intensely  red  or  brown,  its  mucous  membrane  loosened 
in  shreds.  The  tongue  is  swollen  and  reddened ;  the 
oesophagus  much  infiamrnl,  and  its  lining  membrane  soft- 
ened so  as  to  bo  readily  detached  from  the  tissues  below, 
sometimes  in  shreds,  in  a  few  instances  as  a  complete  cast. 
The  lungs  are  sometimes  found  inflamed  and  gray  or 
deep  brown  in  spots  where  the  alkali  drawn  into  them 
has  come  in  contact  with  the  tissue.  The  stomach  is 
reddened  and  its  mucous  coat  loosened.  The  blood-ves- 
sels of  the  stomach  are  congested  and  the  blood  in  them 
is  dark-bi'owu  in  color.  The  intestines  are  usually  nor- 
mal, but  sometimes  show  marked  signs  of  inflammation. 
In  case  of  death  after  a  considerable  interval  the  chief 
characteristic  is  the  severe  constriction  or  scarred  appear- 
ance of  the  a'sophagus  or  the  stomach.  In  one  case  re- 
ported the  opening  into  the  stomach  hardly  admitted  a 
probe.  The  esophagus  lias  been  found  much  distended 
above  its  constricted  portion,  the  constriction  ajjpearing 
hardened  and  considerably  scarred.  Perforation  has  also 
been  noted  on  post-mortem  examination. 

In  case  of  a  chemical  investigatiou  of  the  stomach  con- 
tents in  poi.soning  by  mineral  alkalies  these  materials  are 
usually  found  acid  in  reaction,  either  from  the  antidotes 
administered  during  life  or  because  the  normal  acids  of 
the  stomach  juices  have  neutralized  so  much  of  the  al- 
kali as  remains  in  the  body.  The  in%'estigation  is  further 
conipjicated  Iiy  the  fact  that  the  salts  of  both  potassium 
and  sodiiun  are  normal  to  the  tissues  and  exist  in  nearly 
ail  foods.  The  vomit,  at  an  early  stage  of  a  case  of  this 
kind,  is  therefore  the  most  satisfactory  material  for  an 
investigation.  Whatever  the  material  it  may  lie  best 
extracted  from  the  organic  matter  by  dialyzing  and  then 
concentrating  the  liquid  so  obtained.  If  this  li(|uid  is 
alkaline,  titration  by  decinormal  suliihuric  acid  is  advisa- 
ble, as  this  gives  a  measure  of  the  amount  of  alkali  still 
existing.  If  the  extract  is  acid,  or  in  any  case  after  neu- 
tralizing, add  an  excess  of  sulphuric  acid,  cvapoi'ate  to- 
dryness,  and  incinerate.  The  residue  is  then  treat(.'d  with 
hot  water  and  filtered.  The  sulphuric  acid  is  removed 
by  barium  chloiide  and  the  barium  sulphate  filtered  out. 
The  chlorides  formed  are  treated  with  milk  of  lime  for 
sonic  time  and  then  filtered.  The  filtrate  is  saturated 
with  carbon  dioxide,  bailed,  and  the  precipitate,  if  any, 
filtered  out.  The  filtrate  is  evaporated  to  diyness  after 
the  addition  of  sulphuric  acid  and  the  i.gnited  residue 
weighed.     Whatever   the  salts  in   the  original  solution 
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this  residue  cousists  of  sodium  and  potassium  sulphate. 
After  Aveighiug.  tlie  residue  is  dissolved  in  water,  ]dati- 
num  chloride  solution  is  added  in  e.xcess,  and  the  mix- 
ture is  evaporated  to  dryness  ou  the  water-bath.  The 
residue  is  treated  with  eighty-percent,  alcohol  and  the 
insoluble  potassio-platinie  chloride  tiltered  out,  and  after 
thorough  washing  with  alcohol  it  is  dried  and  weighed. 
Tlie  weight  of  the  platinum  salt  multiplied  by  0.2309 
represents  the  weight  of  caustic  potash.  The  difference 
between  the  potash,  calcidated  to  sulphate,  and  the  weight 
of  the  mixed  residue  of  sulphates  represents  the  sodium 
sulidiate.  Herbert  M.  Ilill. 

MINERAL  HILL  SPRINGS.— Grainger  County,  Ten- 
nessee. 

Po.st-OffK'E. — Bean's  Station.     Hotel  and  sanitarium. 

These  springs  are  located  in  the  Bean's  Station  Valley, 
near  tlie  foot  of  Clincli  Jloiuitain,  ten  miles  from  Morris- 
town.  The  ])ecidiar  arrangement  of  the  valleys,  hills, 
and  mountains  gives  rise  to  a  cool,  refreshing  aircurrent, 
always  passing  from  north  to  south  in  the  morning  and 
from  south  to  north  in  the  afternoon.  We  are  informed 
by  Dr.  W.  J.  Heackcr,  of  Bean's  Station,  that  as  many 
as  twelve  varieties  of  mineral  water  are  found  near  the 
hotel,  among  which  are  mentioned  red,  white,  and  black 
sulphur  chalj'bcate,  Epsom,  and  alum  waters.  No  analy- 
ses appear  to  have  been  made.  The  accommodations 
of  this  resort  appear  to  have  been  largely  extended  and 
improved.  It  is  stated  that  many  varieties  of  ills  are 
benefited  by  the  genial  climate  and  a  free  use  of  the 
waters.  James  K.  Crook. 

MINERAL    SPRINGS    AND   WATERS.— Geologically, 

all  the  waters  wliirli  issue  from  the  earth  might  be  desig- 
nated as  mineral,  but  in  the  common  acceptation  the  term 
refers  only  to  these  waters  which  are  used  for  internal  or 
e.vterual  medical  purpo.ses  in  virtue  of  their  chemical  con- 
tents, or  on  account  of  their  natural  temperature.  Such 
waters  have  been  employed  in  the  healing  art  through  all 
ages  from  the  earliest  dawn  of  history  to  the  present  day. 
Like  many  other  medicinal  agents,  mineral  waters  in 
former  times,  before  their  proper  constitution  was  under- 
stf)od,  were  superstitiously  invested  with  powers  which 
we  now  know  they  never  could  have  possessed.  Some 
of  the  ancient  notions  regarding  their  healing  virtues  are 
still  retained  by  credulous  or  ignorant  per.sons,  and  this 
fact  is  duly  utilized  by  enterprising  promoters  of  certain 
springs  to  their  own  commercial  advantage,  but  not  to 
the  benetit  of  enlightened  and  progressive  therapeutics. 
Aside  from  disappointing  the  expectations  of  invalids,  the 
absurd  claims  published  in  their  circulars  by  unscrupu- 
lous proprietors  of  mineral  springs  have  .served  to  preju- 
dice the  minds  of  medical  men,  some  of  whom  in  otu' 
own  country  ignore  this  subject  altogether,  and  are  con- 
tent to  leave  the  whole  matter  of  mineral  hydrother- 
a])eutics  in  the  hands  of  persons  having  nothing  more 
than  a  commercial  interest  in  its  extension.  In  Europe, 
lu)\\ever,  these  agents  are  justly  regarded  as  a  valuable 
addition  to  the  armamentarium  medicoriun,  and  a  study 
of  their  uses  is  held  as  an  essential  part  of  materia  medi- 
ca  and  therapeutics.  The  students  of  all  the  chief  uni- 
versities are  instructed  in  their  rational  uses,  and  the 
status  of  mineral  waters  is  altogether  dignified  and  satis- 
factory. Even  ou  this  side  of  the  Atlantic  there  are 
evidences  that  the  regidar  profession  is  awakening  to  a 
proper  appreciation  of  the  potential  value  of  these  reme- 
dial adjuncts,  which  in  oiu'  own  fair  land  are  found  in 
greater  ju-ofusion  and  variety  than  anywhere  else  on  the 
globe.  A  spirit  of  scientific  inquiry  and  investigation  is 
superseding  the  lethargy  and  indilTerence  of  American 
practitioners.  JIany  of  our  spas  are  already  provided 
with  properly  e(iuipped  sanatoria  and  bath-houses,  an<l 
the  writer  learns  from  a  recent  visit  to  some  of  our  well- 
known  mineral  spring  resorts  that  an  increasing  number 
of  the  valetudinarian  visitorsare  taking  the  waters  under 
medical  supervision. 

The  writer  is  convinced  by  his  own  continued  observa- 
tions that  American  medical  men  of  to-day  are  far  better 


accjuainted  with  the  chenucal  composition  and  thera- 
peutical possibilities  of  our  own  mineral  waters  than 
they  Were  fifteen  or  twenty  years  ago.  The  alert  Yaid<eo 
will  not  forever  allow  the  fruitful  fields  which  siu'iound 
him  to  lie  fallow  and  undeveloped.  The  veil  of  ignor- 
ance and  superstition  which  has  shrouded  the  medicinal 
operation  of  mineral  waters  having  been  brushed  aside, 
the  plain  fact  is  revealed  that  these  substances  exert 
their  physiological  action  and  therapeutical  effects  pre- 
cisely as  do  other  internal  remedial  agents.  It  is  known 
to  all  that  a  mineral  water  containing  the  sulphate  of 
soda  or  magnesia  will  act  on  the  bowels.  A  biear- 
bonated  alkaline  water  will  quieklj'  remove  the  symp- 
toms of  acid  dyspepsia,  while  it  requires  no  argument  to 
show  that  a  potent  chalybeate  will  infineneelhe  mani- 
festations of  ana'mia,  at  least  as  readily  as  will  one  of  the 
artificial  preparations  of  iron.  These  are  examples  of 
what  we  know  about  the  therapeutics  of  mineral  waters. 
But  w'e  have  not  yet  learned  why  a  very  few  grains  of  sid- 
phated,  magnesic,  or  sodic  salt  will  give  a  laxative  influ- 
ence to  a  natural  mineral  water,  and  that  the  physiologi- 
cal effects  of  ar.senic  can  be  readilj'  secured  by  the  dafly 
imbibition  of  a  water  containing  far  less  than  the  usual 
pharmaceutical  dosage.  Nor  are  we  at  present  able  to 
exi>lain  why  we  cannot  gain  these  same  effects  by  arti- 
ficially adding  these  substances  to  ordinary  potable  water. 
The  progressive  practitioner,  Iiowevcr,  while  desirous  of 
further  light  regarding  these  matters,  will  not  deprive  his 
patient  of  the  advantage  of  knowledge  well  attested  by 
clinical  experience  while  awaiting  an  exact  explanation 
of  the  modus  operandi  of  his  I'emedial  agents.  We  are 
equally  ignorant  as  to  the  precise  action  of  a  majority  of 
our  most  highly  prized  artificial  preparations. 

Certain  European  mineral  springs  were  known  to  be 
useful  in  the  treatment  of  syphilis  and  its  sequels 
many  years  before  a  chemical  analysis  showed  them  to 
possess  a  minute  quantity  of  the  iodides  of  potassium 
and  sodium.  Similarly,  quinine  was  known  to  be  useful 
in  malarial  affections  a  very  long  time  before  it  was 
learned  that  malaria  was  a  specilic  infectious  disease, 
and  that  qtnnine  was  destructive  of  its  pathogenic  mi- 
crobe. We  are  often  obliged  to  avail  ourselves  of  empir- 
ical knowledge  until  the  .scrutinizing  eye  of  the  experi- 
mental chemist  or  physiologist  supplies  us  with  rational 
explanations. 

With  the  possible  exception  of  the  sulphatedsaliue 
group,  mineral  waters  find  their  chief  application  in 
chronic  diseases.  The  very  fact  of  the  ease  with  which 
the}'  may  be  introduced  into  the  system  gives  them  a 
vast  advantage  in  many  obstinate  and  long-continued 
affections  in  which  the  gamut  of  pharmaceutical  reme- 
dies has  been  run  and  the  stomach  of  the  weary  patient 
rebels  at  more  drugs.  Waters  have  a  very  much  better 
influence  when  consumed  at  their  original  source  at  the 
spa  than  when  used  from  bottles,  demijohns,  etc.,  in  the 
city.  At  the  spring  the  patient  has  the  added  advan- 
tages of  a  change  of  scenery,  surroundings,  climate  and 
foo<l,  and  a  temporary  absence  from  the  worries  and  cares 
of  home  and  business.  Many  a  long-standing  and  well- 
nigh  hopeless  ease  of  chronic  rheumatism,  ana'mia,  dys- 
pepsia, or  hepatic  disorder  has  been  restored  to  a  state 
of  perfect  or  comparative  good  health  \i\  a  timely  sojourn 
at  a  jiroper  mineral  spring  resort.  There  are  numerous 
excellent  commercial  mineral  waters  which  may  be  used 
advanta.geously  at  home,  but  the  effects  obtained  cannot 
compare  with  those  derived  at  the  fountain-head. 

The  employment  of  baths  or  the  external  use  of  water 
belongs  more  properly  to  tlie  domain  of  general  liydro- 
therapeutics  (ride  p.  '788,  Vol.  IV.).  In  this  place  we 
can  only  briefly  refer  to  the  action  of  mineral  waters  on 
the  economy  through  the  medium  of  the  skin  and  to  bal- 
neological procedures  employed  at  mineral  sjirings.  The 
time  was  when  special  virtues  were  attributed  to  the  ex- 
ternal application  of  water  the  temperature  of  which  had 
been  raised  by  the  interior  heat  of  the  earth.  More  ad- 
vanced reasoning,  however,  has  led  to  the  conclusion 
that  terrestrial  heat  im]iarts  no  more  value  to  water  as  a 
bathing  medium  than  heat  secured  through  the  art  of 
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man,  unless  indeed  we  make  allowance  for  the  sonievvliat 
ambiguous  influence  of  suggestion  which  may  operate  in 
occasional  cases.  Mineral  waters,  however,  do  acquire 
increased  influence  on  the  cutaneous  investment  of  the 
body  by  reason  of  their  impregnation  with  certain  chemi- 
cal ingredients— sulphurcted  hydrogen,  cliloride  of  so- 
dium, etc.  In  recent  years  it  lias  been  taught  that  these 
ingredients  afl'ect  the  economy  merely  by  their  local 
stimulating  or  sedative  action  on  the  skin,  and  that  under 
the  ordinary  circumstances  of  the  batli  there  is  verj' 
little  if  any  interchange  of  constituents  between  the  ani- 
mal fluids  and  the  water  of  the  bath — in  other  words,  that 
none  of  the  contents  of  the  water  is  absorbed  into  the 
blood.  This  view  is  set  forth  in  all  tlie  late  works  on 
this  subject.  However,  lUiiicians  and  jihysiologists 
like  AVittich,  Gutman,  CUeruszwesky,  and  VValkeustein 
maintain  that  the  skin  is  permeable  to  watery  as  well 
as  to  alcoholic  solutions.  It  is  claimed  that  absorption 
is  carried  on  b}'  the  cutaneous  bloodvessels  and  lym- 
(ihatics,  supplemented  by  the  natural  law  of  diffusion. 
The  fact  that  the  presence  of  iodine  and  bromine  is 
speedily  detected  in  the  urine  after  bathing  in  certain 
waters,  notably  those  of  Jlouut  (Ilemens,  ]\Iich.,  lends 
sticiTig  support  to  this  view.  It  cannot  be  gainsaid  that 
when  the  body  is  inunersed  in  a  mineral  bath  the  skin 
separates  two  saline  solutions  of  unequal  den.sity,  i.e., 
the  blood  serum  and  the  water  composing  the  bath. 
TliM-;,  according  to  the  physical  law  of  osmosis  and  the 
ionic  action  and  properties  of  molecides,  equalization  of 
the  two  fluids  will  be  brought  about,  or  at  least  at- 
tempted. Aside  from  this  question,  whicli  we  may  re- 
gard as  being  still  in  abeyance,  the  fact  nuist  be  borne  in 
mind  that  water  is  a  nuich  more  rapid  conductor  of  heat 
than  air,  and  it  is  well  known  that  the  hinuan  system 
tolerates  changes  of  temperature  in  the  latter  to  a  much 
greater  extent  than  in  the  former.  While  the  air  at  75° 
F.  is  too  warm  for  comfort  for  most  |iersons,  a  continued 
bath  at  that  temperature  becomes  cold  and  depressing. 
Again,  a  bath  at  from  98°  F.  to  102°  F.  acts  far  more  ener- 
getically than  the  atmosphere  at  the  same  temjierature. 

Cl.\ssific.\tion  of  Miner.\l  W.iTBUS. — The  need  of  a 
satisfactory  scheme  of  tabulation  of  thediflferent  varieties 
of  mineral  springs,  both  for  descriptive  and  for  tlierapeu- 
tieal  purposes,  has  long  been  felt  by  medical  men,  and 
various  methods  of  classification  have  Ijeeu  proposed  by 
writers  on  the  subject.  The  author  is  convinced  that  the 
following  scheme  suggested  originally  by  Dr.  Albert  C. 
Peale  of  the  United  Slates  Geological  Survey  and  elabo- 
rated and  raodifled  by  himself  is  all  that  is  needful  for  the 
purpose,  and  is  sufficiently  elastic  to  cover  the  analysis 
of  any  mineral  water,  whatever  its  source.  Under  "this 
method  the  writer  has  classified  all  the  mineral  springs 
of  the  United  States  that  have  been  subjected  to  analysis 
and  has  found  it  to  meet  the  requirements  in  every  case. 
All  mineral  waters  are  divided  primarily  into  two  great 
groups  and  are  then  treated  precisely  alike  with  refer- 
ence to  their  chemical  contents. 

Group  A.  Cold  (non-thermal)  springs. 

Group  B.  Thermal  springs. 

Class  I,  Alkaline '....]  ^"'".^'f^l- 

\  Mnriated. 

Class  II,  Alkaliue-saline \  f^'^^'^^ff- 

I  {  Munated. 

Class  III.   Saline j  Sulphated. 

j  Munated. 
r  Alkaline. 

Class  IV.  Chalybeate j  l^hatcd. 

y  Mnriated. 
Class  V,  Neutral  or  indifferent  waters. 
The  existence  or  non-existence   of  gaseous  contents 
may  be  shown  thus: 

1.  Non-gaseous. 

2.  Carbonated  or  acidulous — containing  carbonic  acid 
gas. 

3.  Sidphureted — containing  hydrogen  sulphide,  etc. 
A  coml.iined  solid  and  gaseous  water  may  be  referred  to 
as    alkaliue-carbonated,    salinesulphureted,    etc.      Any 


classification  must,  from  the  nature  of  the  case,  be  some- 
what arbitrary.  Nature  herself  is  an  evolution.  Many 
analyses  so  shade  into  each  other  that  it  is  difficult  to 
draw  hard-and-fast  lines.  But  the  above  classification 
admits  of  a  ready  subdivision  according  to  the  predomi- 
nant or  most  important  constituents,  as  follows:  Sodic, 
magnesic,  bromic,  arsenical,  acid,  aluminous,  etc. 

Under  the  alkaline  springsare  included  all  those  whicli 
are  characterized  by  the  predominance  of  the  alkaline 
carbonates ;  as  the  carbonates  of  the  alkalies,  the  alkaline 
earths,  and  the  alkaline  metals.  There  are  no  absolutely 
pure  alkaline  springs;  all  contain  saline  ingredients  just 
as  all  saline  springs  contain  alkaline.  Many  also  contain 
iron,  and  a  large  majority  of  the  most  celebrated  alkaline 
springs  contain  also  carbonic  acid  gas.  This  substance 
not  only  greatly  increases  the  solvent  power  of  water, 
but  imparts  to  it  a  bright  and  piquant  sparkle,  a  grate- 
ful, somewhat  acidulous,  pungent  taste,  and  furthermore 
enhances  its  therapeutic  properties  in  certiiin  states. 
Nearly  half  the  alkaline  springs  of  the  United  States  are 
calcic-alkaline,  i.e.,  they  contain  calcium  carbonate  or 
bicarbcmate  as  a  predominant  ingredient.  But  nearlj^  all 
contain  also  the  carbonate  or  bicarbonate  of  sodium,  po- 
tassium, magnesium,  iron,  and  many  also  lithium. 

Phynologictd  xUtion. — The  alkaline  carbonated  waters 
stimulate  the  action  of  the  stomach,  render  the  urine  al- 
kaline, increase  its  flow,  and  are  to  some  extent  diapho- 
retic. They  are  not  purgative  luiless  strongly  comtiincd 
with  salines,  and  they  have  a  tendency  to  lessen  catari-hal 
discharges. 

T/ienipeuties. — These  waters  form  a  very  efficaciousand 
speedy  remedy  in  the  treatment  of  acid  dyspepsia  and 
flatulence.  Given  before  meals  they  stimulate  the  peji- 
tic  glands,  thus  promoting  tljc  flow  of  gastric  juice  and 
aiding  the  appetite  and  digestion.  Though  not  curative, 
they  are  useful  in  ameliorating  some  of  the  sj'mptoms  of 
chronic  catarrh  or  gastritis  and  cancer  of  the  stomach. 
Their  diuretic  tendency  gives  them  a  useful  application 
in  fevers,  rheumatism,  gout,  diabetes,  vesical  irritation, 
etc.  The  liabitual  u.se  of  tliese  waters  tends  to  render  I  lie 
urine  alkaline,  and  it  is  believed  by  many  eminent  medi- 
cal authorities  that  those  containing  lithium  arrest  the 
formation  and  favor  the  disintegration  and  expulsion  of 
uric-acid  calculi,  concretions,  etc.  When  combined  with 
.salines,  iron,  etc. ,  these  waters  acquire  new  virtues  wliieh 
will  be  later  referred  to.  The  following  analysis  of  one 
of  the  Manitou  Springs  of  Colorado,  tlie  Navajo,  pre- 
sents a  good  exampi3  of  an  alkaline-carbonated  water: 

One  United  States  uallon  Contains: 
Solids.  Grains. 

Sodium  chloride 23.79 

I'otassiiim  sulphate 1.5.35 

Sodiuui  sulphate 10.93 

Matrnesiiun  earbonate IB.Ot 

1  p  >n  '  i.xide (KJ 

Sodium  ciiitninate 43.60' 

Littiiuui  i;arl)nnate    61 

Calcium  carbonate 69.33 

Alumina 10 

Silica 2.46 

Total  solids 1S1.33 

Free  carbonic  acid  gas. 

Among  the  better-known  American  alkaline  springs 
are  the  following: 

Bladon  Springs,  Alabama;  Highland  Sjirings,  Califor- 
nia; I'erry  Springs.  Illinois:  St.  Louis  Spring,  Michigan; 
Londonderry  Lithia  Spring,  New  Hampshire;  Glen 
Springs,  New  York;  Buffalo  Lithia  Springs,  Virginia; 
Waukesha  Mineral  Springs,  Wisconsin. 

Well-known  European  alkaline  springs  are  as  follows: 
ApoUinaris  Springs  (Neuenahr),  Rhenish  Prussia;  Fach- 
ingen,  German}';  Weilbach,  Hesse,  Germany;  Ems-on- 
the-Lalm  (Kesselbnmnen),  Germany;  Obersalzbrunn, 
Silesia;  and  Holy-AVell,  North  Wales. 

Ai.K.\LiNE-S.\LiNE  Wateks. — This  class  includes  all 
those  waters  in  which  the  ]un-ely  alkaline  ingredients  and 
the  salines  are  present  in  anything  like  equal  quantities. 
For  example,  a  water  whose  predominant  constituents' 
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are  the  carbonate  of  sodium  and  the  chloride  of  sodium, 
tlie  other  iiij,n-e(lients  being  in  smaller  proportions,  or 
comparatively  unimportant,  would  be  properly  ranked 
as  an  alkaline-saline.  If  the  sulphate  of  sodium  or  potas- 
sium were  present  in  considerable  quantities  the  water 
might  properly  be  referred  to  as  a  siilphated  alkaline- 
saline.  The  watere  of  the  alkaline-saline  class  are  among 
the  most  richly  impregnated  known.  JIany  of  the  best 
in  the  world  are  found  in  the  United  States. 

Physiohigiml  Actiun  and  Therdpeutirs. — The  therapeu- 
tical elTects  of  these  waters  are  brought  aliout  by  the 
simultaneous  introduction  into  the  system  of  a.  double  or 
triple  group  of  compounds  somewhat  differing  in  their 
individual  influence,  and  each  to  some  extent  sujjple- 
menling  the  action  of  the  others.  These  waters  are  in  the 
first  place  antacid  par  excellence.  Their  prime  ingredi- 
ents are  essential  to  the  processes  of  osmosis,  combustion, 
digestion,  and  .secretion.  With  the  chloride  of  sodium 
the  alkalies  contribute  to  maintain  the  blood  in  the  de- 
gree of  viscosity  necessary  for  the  process  of  eudosmosis 
and  exosmosis.  These  waters  thus  possess  all  the  virtues 
separately  set  forth  as  attaching  to  the  alkaline  and  saline 
classes.  Many  of  the  muriated  alkaline-salines  exert  a 
certain  laxative  intlueuce,  but  those  containing  the  sul- 
phate of  sodi\uu  or  magnesium  possess  the  advantage  of 
more  directly  stinudating  the  emunctory  action  of  the  in- 
testines, thus  promoting  the  easy  and  painless  removal 
of  waste  products  from  the  sj'stem.  These  waters  thus 
become  useful  in  the  various  chronic  disorders  of  the  ali- 
mentarv  tract  characterized  by  the  symptoms  of  catarrh 
of  the  "stomach,  intestinal  sluggishness,  hepatic  torpor, 
and  constipation.  They  may  also  be  expected  to  render 
good  service  in  cases  of  liil'iary  and  urinary  calculi,  in 
uric  acid  sand  and  gravel,  in  chronic  bladder  and  urinary 
disorders,  and  in  gout  and  rheumatism.  While  perhaps 
not  properly  denominated  curative,  they  undoubtedly 
in  many  cases  favorably  influence  the  course  of  chronic 
albmninuria  and  saccharine  diabetes.  Owing  to  their 
acti\'e  influence  on  tissue  metamorphosis,  the  stronger 
waters  of  this  group  must  be  used  with  great  caution  by 
cachectic  and  debilitated  persons.  It  is  especially  with 
these  waters  that  misguided  laymen  in  the  United  States 
are  in  the  habit  of  experimenting  on  their  own  persons, 
often  converting  an  ordinary  case. of  dyspepsia  or  debil- 
ity into  one  of  gravity  and  seriousness.  Their  habitual 
use  should  never  be  undertaken  except  on  the  advice  of  a 
phvsician.  As  a  rule  these  waters  are  coutraindicated 
in  acute  inflammatory  disorders  and  in  chronic  inflamma- 
tions having  a  tendency  to  acute  exacerbations.  They 
must  be  used  guardedly  in  cases  of  atheromatous  degen- 
eration of  the  arteries,  in  aneurism  of  the  greater  vessels, 
and  in  all  weakened  or  enfeebled  states  of  the  myocar- 
dium or  great  aorta.  Following  >is  an  analysis  of  the 
Saratoga  Vichy  Spring,  a  good  example  of  the  alkaline- 
saline  class  of  waters: 

One  TJNiTEn  States  Gallon  Contains 
Solids.  GraiDS. 

Sodium  bicarbonate ^'^J 

Caloiiini  birarbonate 95..>5 

Mai-'iii'siiiiii  biiiii tii mate ll-SO 

Stn  iiitiuiii  hii  aiiuiiiate Trace. 

Litlijuiii  bicailiuuate 1.™ 

Iron  1  lira  I  b(  male -^ 

Bariiuii  birallionate 59 

Pntassiuiii  sii Iphate Trace. 

SiKlima  |ih"s|ibate Trace. 

S.wluirii  bih..rate Trace. 

S<»liiMii  ciiinricle '??-V? 

Potassium  ililoride \ 

Sniliuiii  bniroide ™ 

Calciiiiii  duoride Trace. 

Sodium  iodide "^"^^i 

Alumina 22 

Silica o 

Organic  matter Trace. 

Total  solids SBT.SS 

Carbonic  acid  gas,  383.07  cubic  inches. 

Many  of  the  other  Saratoga  Springs  belong  to  this 
olass.  "There  are  so  many  excellent  springs  of  the  alka- 


line-saline group  in  the  United  States  that  it  seems  al- 
most invidious  to  mention  examples  of  tlicm.  The  fol 
lowing  are  fair  represenlations:  Allen  Springs,  El  Paso 
de  Rabbo  Springs,  ;ind  Lllton  Seltzer  Springs,  Cali- 
fornia; Bowdeu  Lithia  S|ii'ings.  (Jeorgia:  the  Idanha 
Spring  at  Soda  Springs,  Idaho;  West  Baden  Spiings, 
Indiana;  Fry's  Jlineral  Springs,  Iowa;  Waconda  Min- 
eral Springs.  Kansas;  Amerieanus  Well.  Michigan;  Ball- 
ston  Spa,  New  York;  Willioit's  Soda  Spi'ing,  Oregon; 
Dixie  Springs,  Tennessee,  and  the  15orland  Mineral  Well 
of  West  Virginia.  The  following  are  celebrated  Euio- 
pean  alkaline-saline  springs:  Bilin,  Bohemia  (.losephs- 
Quelle);  Contrexeville,  Pavilion,  Fi'ance;  Vals,  Fiance; 
Luhatschowitz,  Moravia,  and  Selters,  Nassau,  Germany. 

Sai.ike  Mineral  Waters. — The  chlorides  and  sul- 
phates give  character  to  the  saline  class  of  waters  and 
often  coexist  in  the  same  spring.  As  a  rule,  however, 
one  or  the  other  group  of  salts  is  so  preponderant  as  to 
overshadow  all  other  ingredients.  These  waters  may 
therefore  be  further  subdivided  into  (1)  the  muriated 
salines  and  (2)  the  sulphated  salines. 

The  muriated  salines  gain  their  character  from  the  pres- 
ence of  the  chlorides,  viz. :  the  chlorides  of  sodium,  po- 
tassium, magnesium,  lithium,  and  iron.  The  chloride  of 
sodium  is  by  far  the  most  important  as  well  as  the  mo.st 
universal  of  these  siilts,  being  found  in  almost  every  min- 
eral water,  from  mere  traces  to  many  thousand  grains  in 
the  gallon. 

Physiological  Action. — We  cannot  in  this  place  under- 
take an  account  of  the  various  functions  of  the  chloride 
of  sodium  in  the  system.  Sullice  it  to  .s;iy  that  it  is  one 
of  the  essential  components  of  the  body,  being  ))reseut  in 
every  structure  except  the  teeth.  It  is  one  of  the  mo.st- 
important  factors  in  the  process  of  nutrition,  and  its 
withdrawal  is  at  once  keenlj'  felt.  In  mineral  waters 
the  remaining  chlorides  are  not  as  a  rule  present  in  large 
quantities  and  are  relatively  unimportant.  The  chloride 
of  lithium  is  found  in  a  few  springs,  but  its  quantity  is 
usually  too  small  to  influence  the  properties  of  the  water. 
The  chloride  of  magnesium  occurs  frequently  in  muriated 
waters.  It  forms  the  bittern  of  salt  works,  and  occurs  in 
great  quantities  in  the  watersof  the  Dead  Sea  and  in  some 
of  the  brinesof  Jsew  York  and  Michigan.  It  acts  mildly 
as  a  purgative,  promoting  the  flow  of  bile  and  increasing 
the  appetite.  The  chloride  of  potassium  coexists  in 
many  springs  with  common  salt,  though  in  much  smaller 
quantity.  Its  functions  and  distribution  in  the  body  ap- 
pear to  "be  quite  similar  to  those  of  its  sodium  congener. 
The  chloride  of  calcium,  like  the  carbonate  of  calcium,  is 
not  evacuant,  l.iut  in  large  doses  may  cause  constipation. 
Its  influence  in  uric-acid  states  is  probably  identical  with 
that  of  the  carbonate.  The  chloride  of  iron  is  often  a 
valuable  ingredient  of  chalybeate  waters. 

"When  taken  into  the  stomach  in  therapeutic  doses  the 
muriated  saline  or  chloride  of  sodium  waters  cause  an  in- 
crease in  the  flow  of  gastric  juice,  bile,  pancreatic  juice, 
and  intestinal  fluid,  promote  the  ajipetite,  and  aid  in  tha 
process  of  digestion.  They  have  a  inililly  aperient  effect 
and  exert  an  antiseptic  influence  on  the  intestinal  mu- 
cous membrane,  tending  to  prevent  putrefactive  changes. 
The  increased  quantity  of  urea  excwted  shows  that  they 
promote  tissue  metamorphosis.  The  bionchial  mucous 
secretion  is  also  increased. 

I'herapentics. — In  virtue  of  their  physiological  action 
the  muriated  sodio  waters  possess  a  valuable  apjilication 
in  gastric,  hepatic,  and  intestinal  disorders.  It  would  be 
difticult  to  mention  a  chronic  affection  involving  the 
stomach,  liver,  or  intestinal  tract  in  which  one  of  the 
chlorinated  salines  could  not  at  some  stage  be  benefi- 
cially exhibited,  and  their  good  efl'ects  are  often  greatly 
enhanced  by  the  presence  of  valuable  alkaline  ingredients 
as  well  asiron.  Herman  Weber  prefers  them  ev(.'n  to  the 
bitter  or  sulphated  saline  waters  in  the  portal  congestion 
of  thin  or  spare  persons,  in  whom  further  reduction  of 
weight  is  to  be  avoided.  Their  special  ajjplication,  how- 
ever, is  to  be  found  in  atonic  dyspejisia,  insufticiency  of 
the  digestive  fluids  giving  rise  to  dry  scybalous  stools,  a 
furred  tongue,  disagreeable  taste  in  the  mouth,  loss  of 

847 


mineral  Spriiia;K, 
Miiieral  Springs. 


REFERENCE  HANDBOOK   OP  THE   MEDICAL   SCIENCES. 


appetite,  hebetude,  ami  malaise.  In  the  "rocky "state 
following  alcoholic  excesses  a  copious  draught  of  a  po- 
tent carbonated  and  muriated  saline  water  on  rising  will 
do  much  to  restore  tone  and  vigor  to  the  gastro-intestinal 
tract  and  liver  and  assist  no  little  in  clearing  up  the  be- 
fuddled functions  of  the  central  nervous  system.  Small 
repeated  doses  of  the  stronger  alUaliue-saline  with  ferru- 
ginous properties  are  of  undoubted  value  in  chronic 
broncho-pulmonary  affections  attended  by  a  tenacious 
scanty  expectoration  and  nuich  debility.  The  strong 
carbonated  brines  are  much  resorted  to  at  some  spas,  for 
their  local  effects;  they  are  employed  in  the  Schott  treat- 
ment at  Nauheim. 

The  following  analysis  of  the  Livingston  Artesian  Well 
of  Alabama  represents  the  make-up  of  a  moderately 
strong  muriated  saline  -water: 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  chloride •^•j'^ 

Potassium  chloridt^ .33 

Cali-iuui  chloridp  —   2.98 

Jlau'nfsiuMi  ctilniitle 1.84 

Stn.utiiuii  ihloi iili-    Trace. 

If  .n  |«-Tvtilc .T ide 19 

Sodunii  liniiuide 98 

Iri'u  l«i'aTlionat« 20 

Musncsiuiu  bicarbonate 2.32 

Calcium  bicarbonate T.i4 

Silicic  acid  and  silicates 1.14 

Total 312.35 

Gases.  Cu.  in. 

Free  carbonic-acid  pas  (in  solution) 21.47 

Carbonic  acid  in  coiubiuation  as  carbonates 9.32 

In  this  class  the  United  States  possesses  a  large  number 
of  the  Ix-st  springs  known.  We  have  space  to  refer  to 
but  a  few  examples; 

Byron  Springs,  Eureka  Spiings.  and  Calistoga  Springs, 
California;  Magnetic  Mineial  Springs,  Indiana;  Geuda 
Springs,  Kansas:  Up|ier  Blue  Lick  Springs,  Kentucky; 
Clark^s  Red  Cross  Jlineial  Springs,  Mount  Clemens 
Springs,  and  St.  (."lair  Spi'ings,  Michigan;  Sweet  Springs 
(AkesTon  Spring)  and  Blue  Lick  Springs,  Missouri:  Glen 
Springs  (Neptune),  New  York  ;  Wasatka  Mineral  Spring, 
Utah;  Parker  Mineral  Springs,  Pennsylvania;  Addison 
Sulphur  Spiings,  West  Virginia,  and  Sheboygan  Mineral 
Well,  Wisconsin. 

The  following  well-known  European  springs  are  of 
this  variety:  Cheltenham  and  Harrowgate,  England; 
Homburg  (Elizabetli-Brunnen)  and  Kreuznach  (Oranien- 
Quelle),  and  Wiesbaden,  Germany;  and  Bareges  (Bon- 
cheries),  Hautes-Pyrenees,  France. 

The  Sui.PH.^TED  S-\t.ine  Wateus. — The  sulphated 
saline  or  purgative  group  of  waters  are  characterized  by 
the  presence  of  the  suli^hate  of  magnesia  (Epsom  salt)  or 
the  sulphate  of  soda  (Glauber's  .salt).  These  waters  usu- 
ally contain  also  the  sulphate  of  calcium,  sometimes  the 
sulphate  of  iron,  and  frequently  sulphureted  liydrogen. 
The  sulphate  of  magnesia  is  exceedingly  soluble  and  is 
the  important  constituent  of  the  so-called  bitter-waters. 
The  sulphate  of  sodium,  which  is  also  bitter  and  rather 
nauseous  to  the  palate,  is  likewise  very  soluble  and  in 
variable  ciuantities  always  coexists  in  mineral  waters  with 
the  former  salt. 

Pliysiological  Action. — Both  these  salts  are  laxative  or 
pui'gati  ve  according  to  the  dose  taken.  They  act  by  pro- 
moting the  process  of  endosmosis  and  exosmosis,  thus  ab- 
sti'acting  the  watery  elements  of  thel)lood  and  increasing 
intestinal  secretion.  The  action  of  Epsom  salt  appears  to 
be  limited  chiefly  to  the  intestinal  glands,  but  the  obser- 
vations of  Rutherford  and  Vignal  show  that  the  sulphate 
of  sodium  is  also  a  valuable  hepatic  stimulant.  Both 
salts  are  diuietic.  The  sulphates  of  calcium  and  potas- 
sium are  of  secondary  importance  in  mineral  wateis. 

y/iei-'ipetiHcs. — It  is  in  disordered  conditions  of  the  ali- 
mentary tract  and  liver,  with  llie  concomitant  sj'inptom 
of  constipation,  tliat  the  best  effects  of  the  sulphated 
waters  are  shown.  In  sluggish  conditions  of  the  liver 
characterized  bj'  yellowness  of  the  conjunctiva?,  a  sallow 


countenance,  coating  of  the  tongue,  and  hemorrhoids, 
these  waters  are  speedilv  beneficial.  In  eliminating 
chronic  malarial  and  syphilitic  infections  from  the  system 
as  well  as  in  expelling  lead,  mercury,  and  other  metallic 
poisons,  they  furnish  an  important  and  useful  adjunct  to 
other  remedial  measures.  The  sulphated  waleis  are  also 
of  considerable  value  in  promoting  the  absorption  of 
pleuritic  and  peritoneal  transudations,  A  small  early 
morning  dail.v  dose  of  one  of  the  stronger  members  of 
this  group  can  be  confidently  relied  upon  as  a  valuable 
aid  to  other  therapeutic  procedures  in  oedema  of  the 
lower  extremities  and  beginning  general  anasarca.  On 
account  of  their  accelerating  influence  in  metabolism  these 
watei's  are  prescribed  with  advanlage  in  cases  of  corpu- 
lency and  fatty  infiltration.  The  value  of  a  brisk  saline 
wii:  be  generally  acknowledged  in  overcoming  the  dis- 
grecable  results"  of  a  heavy  dinner  accompanied  witli 
much  wine.  These  waters  must  be  used  cautiously  in 
cases  of  extreme  ana;mia  or  gi'eat  debility  ;  the  range  of 
usefulness  of  sulpliated  saline  waters  is  materially  broad- 
ened when  tliey  contain  muriated  saline  and  alkaline  in- 
gredieuts.  The  following  analysis  is  of  the  Ameiicau 
Carlsbad  Spring  of  Washington  County,  Illinois: 

One  United  States  Gallon  iontains: 
Solids.  Grains. 

Magnesium  sulphate lOS.VO 

Sodium  sulphate 5.3.00 

Calcium  sulphate 6.5.80 

Sodium  carbonate lo.OO 

Sodium  chloride 2T.40 

Total 259.90 

Carbonic  acid  gas  not  determined. 

Other  American  sulphated  salinesprings  are  as  follows: 
Crab  Orchard  Springs,  Kentucky ;  B.  B.  Mineral  Spring, 
Missouri;  Tate  Springs  and  Montvale  Springs,  Tennes- 
see; Gibson  Mineral  Wells  and  Wootan  Wells,  Texas; 
Fort  Crawford  Jlineral  Well.  Minnesota;  Catoosa 
Springs,  Georgia;  Blue  Ridge  and  Yellow  Sulphur 
Springs,  Virginia ;  Salt  Sulphur  Spi'ings,  West  Virginia ; 
Cooper's  Wells,  .Mississippi,  and  Manhattan  Artesian 
Well,  Kansiis. 

JIany  of  the  Saratoga  waters  are  excellent  mild  jiurga- 
tives,  but  are  bicarborlated  maguesic  and  sodic,  ami  not 
sulphated.  It  is  only  in  the  class  of  sulphated  salines 
that  the  waters  of  the  L'nited  States  are  somewhat  infe- 
rior, on  the  whole,  to  those  of  Europe. 

Among  the  well-known  foreign  purgative  waters  are 
the  following:  Carabana  Mineral  Spring  and  the  Rubi- 
nat  Springs  of  Spain:  the  Hunyadi  .Tanos  Wells  and  the 
Apenta  Springs  of  Himgary;  the  PuUna,  Seidlitz,  and 
Friedrichshall  of  Germany. 

CiiALYBE.\TE  AVaters. — Within  the  borders  of  the 
United  States  have  been  found  the  most  richly  mineral- 
ized iron  waters  known  to  the  aualvtical  chemist.  Iron 
is  perhaps  most  often  found  in  mineral  springs  in  the 
form  of  the  bicarbonate — although  many  analyses  show 
the  sulphate,  some  the  oxide,  and  still  othei's  the  chlor- 
ide. The  bicarbonaled  chalybeate  waters  are  usually 
most  valuable  for  internal  administration.  Not  only  does 
carbonic  acid  increase  the  solubility  of  the  ii'on.  but  it 
disguises  the  otherwise  astringent  and  ferruginous  taste 
and  aids  in  its  speedy  absorption  and  assimilation. 

J'l  i,.^i('liigicnl  Action. — Clinical  experience  shows  that 
the  clialybeate  waters  cause  an  increase  in  the  appetite, 
a  return  of  normal  color,  a  gain  in  weight  and  strength, 
and  a  general  imiirovement  in  the  bodily  functions.  In- 
vesligaiions  with  the  ha;moglobinometer  have  further 
proved  that  the  deficiency  of  the  coloring  matter  of  the 
blood  obser\  ed  in  anemic  states  may  be  speedily  made 
up  by  the  administi-ation  of  a  properly  selected  chaly- 
lieate  water.  As  iron  in  many  of  its  pharmaceutical 
forms 'fre(|uently  disagrees  with  the  stomach,  we  have  in 
natural  mineral  waters  a  safe  and  pleasant  means  of  in- 
troducing it  into  the  system.  Nor  is  it  essential  that  the 
element  be  jnesent  in  large  quantity.  A  chalybeate 
water  containing  not  more  than  one  grain  of  a  salt  of  the 
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nietiil  in  a  galloa  will  promptly  show  its  influence  in  the 
returning  color  of  the  face  and  the  increased  tone  and 
vigor  (if  the  sj'stem. 

T/ieriijieutics. — The  indications  for  the  vise  of  iron 
waters  lire  numerous.  It  ma}-  be  said  that  they  serve  a 
useful  purpose  in  almost  all  debilitated  states  of  the  sys- 
tem accompanied  by  a  loss  in  the  hemoglobin  of  the 
blood.  In  tardy  convalescence  from  acute  diseases,  in 
the  aiia'inic  state  resulting  from  a  severe  operation  or 
dilhcult  coutiuemeut,  in  all  forms  of  hemorrhage  not  due 
to  fulness  of  the  vessels  or  fragility  of  their  coals,  in 
amenoriiiffia  when  due  to  chlorosis,  in  the  debilitated  ca- 
tarrhs of  the  viterus  and  vaginal  mucous  membrane,  and 
in  the  various  cachexias,  the  chalybeate  waters  supjily  us 
with  a  useful  adjunct  to  the  ordinary  methods  of  treat- 
ment. Iron  waters,  like  the  iron  pharmaceutical  prepar- 
ations, must,  of  course,  be  used  guardedly  in  cases  in 
which  there  is  reason  to  suspect  the  integrity  of  the  blood- 
vessels. They  are  as  a  rule  contraiudicated  in  vertigo,  in 
congestive  headaches,  and  should  not  as  a  rule  be  pre- 
scribed to  stout,  red-faced,  plethoric  persons.  The  fol- 
lowing is  an  analysis  of  the  "Round"  Spring  at  Aurora 
Springs,  Mis.souri.     It  is  an  almost  pure  chalybeate: 

One  Unitkd  States  Gallon  Co.xtains: 
Solids.  Grains. 

Ferrous  carbonate 5.13 

Ferrous  oxide 93 

Mairnesimn  cliloride 6.9.5 

Sodium  fhloride 4.01 

Calriiuii  sulphate 2.42 

Lithia 1.4:! 

Total -'o.sr 

Otlicr  American  clialybeates  areas  follows:  Matchless 
Mineiai  Wells.  Alabama;  Arkansas  Lithia  Springs,  Ar- 
kansas; Pacilic  Congress  Springs,  Fulton  Wells,  and  l-'a- 
goda  Spring,  Califoi-nia;  Puller  Springs,  Georgia;  Indian 
Spiings,  Indiana;  White  Sulphur  Springs,  Iowa;  Tojieka 
Mineral  Wells,  Kansas;  Addison  Springs,  Maine ;  Mardel- 
la  Springs,  Mainland;  Brown's  Wells,  Mississippi;  Lon- 
donderi-y  Lithia  Spi'ing.  Vermont;  Heath  House  Spring, 
New  Jersey;  Adii'ondack  Mineral  Spring  and  Oak 
Orchard  Acid  Spring,  New  York  (all  the  Saratoga  Springs 
of  New  York  also  contain  iron,  the  Putnam  having  over 
seven  grains  per  United  States  gallon);  Gaylord  and  Gu- 
lick  Springs.  Pennsylvania;  Austin  Springs,  Tennessee; 
Ovei-all  Jlineral  Wells,  Texas;  Bath  Alum  and  Rock 
Enon  Springs,  Virginia. 

The  following  ai'e  European  chalybeate  waters:  Pyr- 
mont,  Waldeck,  Germany  (Trink-Brunuen),  and  Seliwal- 
bach,  Nassau,  German}",  (Stahl-Bruunen) ;  Tunbridge 
Wells,  England;  Spa  (Ponhon),  Liege,  Belgium;  and  St. 
Moi'itz  (Gi-ande  Source),  Grisons,  Switzerland. 

TiiEKM-\i.  AND  SuLPHURETED  WATERS.— A  thermal 
spring  is  one  whose  temperature  is  higher  than  the  aver- 
age annual  tempei'atui-e  of  the  surrounding  atmosphere. 
For  practical  purposes  it  is  customary  to  classify  all 
springs  above  70°  F.  as  thermal  and  those  below  70'  F. 
as  cold.  Thermal  springs  having  a  temperature  between 
70'  and  98'  are  designated  as  warm ;  those  above  98"  F. 
as  hot.  As  thermal  and  snlphurcted  springs  have  much 
in  common  they  may  be  treated  collectively.  Hydro- 
gen sulphide  gives  character  to  the  sulphureted  class  of 
waters,  and  is'an  important  constituent  of  many  of  our 
most  valuable  thermal  springs  as  well  as  of  a  laige  num- 
ber of  colli  springs.  It  imparts  to  water  a  peculiar  odor 
of  decayed  eggs,  wliich  at  some  springs  may  be  appivci- 
aled  at  a  considerable  distance  with  a  favoring  wind. 
Hot  sulphui-eted  spiIngs  are  most  frecjuently  observed 
in  mountainous  or  volcanic  districts;  they  contain  sul- 
phates of  a  number  of  the  elements  and  occasionally  sul- 
phides and  sulphiiric  acid. 

P/ii/sii>lor/i,;(l  .IW/V/H.— The  activity  of  sulphureted  hy- 
drogen wl'ien  taken  into  the  stomach  admits  of  do\ibt. 
Valuable  alterative  etTectshave  been  attributed  to  it,  but 
it  is  probable  that  the  older  writers  over-estimated  the 
influence  of  this  substance  on  the  secretions.  It  seems 
fairly  well  established  that  it  promotes  to  some  e.xteni 
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the  activity  of  the  skin,  kidney,  and  bowels.  Many  of 
the  hot  sulpliureted  waters,  even  though  but  lightly  min- 
eralized, will  secui'e  a  speed}'  evacuation  of  the  bowels  if 
taken  fiesh  from  the  spring  before  breakfast. 

Tlteriipeutkti. — The  internal  usi'  of  these  waters  is 
highly  advocated  by  medical  practitioners  of  experience 
in  the  treatment  of  gout,  rheumatism,  chronic  synovitis, 
white  swelling,  and  many  of  the  varieties  of  skin  ti'oubles. 
Some  of  the  sulphur  sjirings  have  long  been  celebrated  in 
the  tieatmeut  of  clu-ouic  ujalarial  infection,  accompanied 
b}'  an  enlarged  spleen  and  liver  and  in  hepatic  conges- 
tion, abdominal  plethoia,  and  hemorihoids.  They  are 
highly  reeonmieuded  b}'  Eui'opean  practitioners  in  chi'onic 
female  pelvic  disorders  of  intlammatoiy  origin.  It  is  quite 
possible,  however,  that  many  of  our  well-known  sulphur 
springs  owe  their  celebrity  moi'e  to  coexisting  ingredients 
than  to  hydrogen  sulphide.  Thermal  and  sulphureted 
waters  aie  largely  employed  foi-  bathing  purposes,  and 
we  may  here  consider  some  points  in  connection  with 
minei'al  water  baths.  It  cannot  be  disputed  that  many 
tonus  of  chronic  complaints  are  tnaterl  successfully  by  a 
systematic  course  of  bathing  at  a  spa,  after  having  resisted 
all  other  therapeutic  methods.  We  may  pi'operly  at- 
tribute at  least  a  part  of  this  fortunate  outcome  to  the 
stricter  regime  observed  at  the  spiings,  to  the  greater 
willingness  of  the  patient  to  adhere  to  rigid  instructions 
than  at  home,  and  to  the  favorable  circumstances  of  en- 
vironment, climate,  sccneiy,  absence  of  home  cares,  etc. 
It  is  but  fair,  however,  to  attribute  some  portion  of  the 
good  result  to  the  stimulating  character  of  the  waters 
and  possibly  to  the  absorption  of  some  of  the  ingredients. 
Sulphureted  liydrogen  waters  are  widely  used  for  bath- 
ing at  springs,  and  are  recommended  for  many  diseased 
conditions,  notably  tertiarj'  sj'philis,  chronic  rheuma- 
tism and  rheumatoid  arthritis,  still  joints,  old  glandular 
swellings,  squamous  skin  diseases,  the  effects  of  chronic 
malarial  toxoemia,  portal  congestion,  metallic  poisoning, 
etc.  It  is  not,  however,  possible  to  trace  in  a  scientifi- 
cally satisfactory  way  the  undoubted  influence  of  sul- 
phureted waters  to  the  gas  itself,  to  which  spring  mana- 
gers as  well  as  many  physicians  ha\'e  attached  so  much 
importance. 

The  following  is  the  analysis  of  the  Santa  Barbara  Hot 
Spring,  of  California,  the  composition  of  a  thermal  sul- 
pliureted w-ater  plentifully  charged  also  with  carbonic- 
acid  gas: 

*OxE  U.mted  States  Gallo.n  co.xtai.xs; 

Solids.  Grains. 

Sodium  chloride 1.74 

Sodium  carbonate  2.17 

Sodium  sulphate 14.92 

Matruc^iuMi  sulptiate 7.75 

Calcium  sulpliate H.OS 

Aluminum  2.90 

A  rsenic Trace. 

Silica 1.18  ' 

Sulphuric  acid Trace. 

Organic  matter Trace. 

Total  solids 'XM 

Gases.  Cu.  in. 

Free  carbonic  acid 19.14 

Sulphureted  hydrogen 9.16 

Among  the  many  excellent  American  thermal  springs 
several  of  which  are  also  sulphureted  may  be  mentioned 
the  following:  Arrow-IIead  Hot  Springs,  El  Paso  de 
Roble  Hot  Spring.s,  Harbin  Hot  Sulphur  Springs,  and 
Skaggs  Hot  Springs,  California;  Arkansas  Hot  Springs, 
Arkansas;  Glenwocjcl  Springs  and  Hot  Sulphur  Springs, 
Colorado;  Warm  Springs,  Georgia;  Ferris  Hot  Springs 
and  Hunter's  Hot  Springs,  Montana;  Walley's  Hot 
Springs,  Nevada;  Hudson  Hot  Spring.s,  and  Las  Vegas 
Hot  Springs,  New  Slexico;  North  Carolina  Hot  Springs, 
North  Carolina;  Belknap  Hot  Springs,  Oregon;  South 
Dakota  Hot  Springs,  South  Dakota  ;'Terreir Hot  Medi- 
cinal Well,  Texas;  Beck's  Hot  Springs,  and  Utah  Hot 
Springs,  Utah;  Hot  and  Warm  Springs,  Virginia. 

Nuiiieroiis  cold  sulphur  springs  are  found  in  all  parts 
of  the  United  States.     Hiciitielci  Springs,  of  New  York, 
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and  Greeuhrier  White  Sulphur  Springs,  of  West  Virginia, 
are  familiar  examples. 

The  following  well-known  European  spas  possess  cele- 
brated thermal  springs:  Aix-la-Chapelle,  Baden  Baden, 
Ems,  Nauheim  and  ^Viesbaden,  Germany  ;  Aix-les-Bains, 
Basnere-de-Luchon,  La  (Reine)  and  Bourbonue,  Haute- 
jVIarne,  France ;  Carlsbad  and  Toplitz,  Bohemia;  Gastein, 
Salsburg,  Austria;  Leuk,  Switzerland,  and  Bath,  Eng- 
land. 

Neutral  or  indifferent  waters  of  which  many  -well- 
known  e.vamples  are  found  in  the  American  markets  can- 
not, properly  speaking,  be  classified  as  mineral  waters  as 
they  contain,  as  a  rule,  a  smaller  percentage  of  mineral 
ingredients  than  is  to  be  found  in  the  potable  water  sup- 
plied to  most  of  our  cities.  The  use  of  these  waters  is 
not  to  be  discouraged,  however.  Pi'actically  without 
exception  they  are  pure  and  wholesome,  and  entirely 
free  from  bacterial  contamination.  There  are  not  want- 
ing numerous  reputable  medical  men  who  attach  a  dis- 
tinct medicinal  value  to  some  of  these  excellent  but 
finely  attcn\iated  beverages. 

There  are  a  number  of  well-known  springs,  some  of 
which  are  not  mentioned  in  any  of  the  above  groups, 
which  owe  their  virtues  to  some  one  particular  ingre- 
dient. Among  these  may  be  mentioned  the  arsenical, 
lithia,  acid,  and  iodo-broniated  waters. 

Jdiiics  K.  (Jriiuk. 
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MINI-NI-YAN  SPRINGS.— Kendall  County,  Illinois. 

Pdst-Ofi'ick. — Bristol.  Accommodations  at  private 
residences. 

The  village  of  Bristol  is  located  on  the  main  line  of 
the  Chicago,  Burlington,  and  Quincy  Railroad,  forty- 
seven  miles  from  Chicago.  Five  springs  exist  within 
a  short  distance  of  each  other,  but  only  two  have  been 
used  medicinally.  No.  .5,  the  principal  one  (an  artesian 
spring),  yields  10,000  gallons  a  day,  which  can  be  in- 
creased to  100,000  by  pumping.  Two  analyses  have 
been  made,  the  first  by  the  chemist  of  the  State  Univers- 
ity and  the  second  by  the  chemist  of  the  Chicago,  Bur- 
lington, and  Quincy  Railroad,  Both  of  the  analyses  have 
been  lost.  We  are'intormed  by  Mr.  G.  G.  Hunt,  the  pro- 
prietor, that  the  water  contains  about  ninet3'-two  grains 
of  solid  matter  per  United  States  gallon,  consisting  prin- 
cipally of  the  carbonates  of  sodium,  magnesium,  iron, 
calcium,  and  lithium,  and  tlie  phosphate  of  lithium.  It 
is  also  said  to  contain  small  but  perceptible  quantities  of 
iodine,  bromine,  and  manganese.  The  water  is  said  to 
exert  a  very  favorable  inHuence  in  cases  of  nervousness, 
headache,  insomnia,  and  functional  disorders  of  the  liver 
and  kidneys.  In  the  form  of  a  hot  bath  it  has  been  found 
decidedly  efficacious  in  painful  .swellings  of  the  ioints. 
glandtihir  enlargements,  and  rheumatic  and  gouty  con- 
ditions. James  K.  Crook. 

MINNEQUA  SPRINGS.— Bradford  County,  Pennsyl- 
vania. 

I'ost-Office. — Minnequa.     Hotel. 

Access. — Viil  Northern  Centi'al  Railroad,  a  connection 
of  the  Pennsylvania  Railroad,  forty-one  miles  north  of 
Williamsport,  Pa.,  and  thirty-seven  miles  south  of  El- 
mira.  New  York. 

The  Minnequa  Springs  are  located  in  a  rich  farming 
and  dairy  country  at  an  altitude  of  L.WO  feet  above 
the  Atlantic  Ocean.  The  pure  mountain  air,  romantic 
scenery,  delightful  drives,  and  shaded  walks  afford 
abundant  opportunities  for  the  enjoyment  of  outdooi 


life.  The  location  is  within  easy  driving  distance  of 
Mount  Pisga,  the  highest  point  in  Pennsylvania.  The 
hotel  at  Minnequa  is  a  commodious  structure,  containing 
ten  thousand  feet  of  wide  verandas,  and  is  well  fitted 
with  steam  heat,  electric'  bells,  elevators,  etc.  In  the 
building  the  visitor  will  find  a  post-office,  telegraph  " 
office,  atid  railroad  ticket  office.  Many  well-known  New 
York  and  Philadelphia  families  have  their  sttmmcr  homes 
in  the  neighborhood.  The  mineral  springs  are  tlircr  in 
number,  and  yield  about  six  hundred  gallons  per  hour. 
The  waters  have  been  examined  by  several  chemists,  the 
following  most  recent  analysis  having  been  made  by 
Charles  M.  Cresson,  M.D.,  of  Philadelphia; 

ONE  U.MTED  States  Gali.o.v  contains: 

SoUds.  Grains. 

Calcium 0.99 

Magnesium 20 

Sodium 72 

Lithium Trace. 

Aluminum 13 

Iron Trace. 

Manganese 33 

Chlorine •!* 

Silica TO 

Zinc 03 

Carbonic  acid 3.05 

Boric  acid 3.13 

( i.xygen  (with  silicates) W 

Loss IS 

Total 7.60 

It  will  be  observed  that  the  terms  of  this  antilysis  are 
expresseil  in  the  radicals  found.  The  combinations 
would  be  luade  up  of  carbonates  and  chlorides.  An 
anal3'sis  of  one  of  the  springs  made  by  Dr.  Gregg  some 
years  ago  showed  the  presence  of  sulphate  of  potassium 
and  hydrogen  sulphide.  The  waters  of  these  springs  have 
been  tised,  for  medicinal  purposes,  since  the  early  settle- 
ment of  this  region.  They  are  mildly  antacid,  tonic,  and 
diuretic  in  their  action.  Owing  to  the  presence  of  zinc 
and  manganese  they  have  been  recommended  by  some 
physicians  in  the  treatment  of  certain  nervous  affections, 
including  epilepsy  and  chorea.  James  K.  Crook. 

MISTLETOE.     See  LoranthMcea. 

MITOSIS.     See  Cell. 

MOLASSES.     See  Sugar. 

MOLLIN  is  a  potassium  soap  containing  about  thirty 
per  cent,  of  glycerin  and  fifteen  per  cent,  of  free  fat  in 
emulsified  condition.  It  is  a  smooth,  soft,  yellowish- 
white,  unctuous  material,  which  is  miscible  with  water 
so  that  it  may  be  washeil  oft'  the  skin. 

Carbolated  and  cieolinated  mollin  and  mollichthvolin 
are  mixtures  of  mollin  with  carbolic  acid,  cicolin.  and 
ichthyol,  respectively.  IT.  A.  Buslahi. 

MOLLUSCUM  CONTAGIOSUM.— Despite  the  belief, 
shareil  at  mie  period  by  most  teachers  of  dermatology, 
that  I  his  <lisease  is  not  contagious,  the  name  given  by 
Bateman  has  clung  to  it,  and  is  to-day  more  appropriate 
than  others  which  have  been  suggested,  such  as  seba- 
ceum, e])itheliale,  veri'ucosum,  epithelioma  contagiosum, 
and  acne  varioliforme.  The  last-mentioned  designation, 
given  it  by  Baziii.  should  be  definitely  dropped  because 
of  the  other  acne  varioliformis,  an  aifection  which  has 
been  generally  accejited  as  best  designated  in  this  way. 

Although  the  lesions  are  usually  of  small  .size  and  dis- 
tributed chiefly  over  the  face,  neck,  chest,  and  genitals, 
it  is  well  to  bear  in  mind  that  a  single  tumor  may  at 
times  attain  the  size  of  a  large  orange,  and  that  the  le- 
sions may,  from  their  size  and  long  dtiration  in  uinisual 
situations,  be  mistaken  for  malignant  growths.  1  have 
removed  from  the  cheek  of  a  young  girl  a  lesion  which 
had  existed  singly  and  with  so  considerable  an  amount 
of  surrounding  swelling  that  sarcoma  had  been  sus- 
pected. Balzer  anil  Alquier  '  report  a  slowly  increasing 
papillomatous  tumor  of  the  sole  of  the  foot  in  a  boy. 
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wiiicli  WHS  excised  after  seven  or  eight  months,  and  was 
I'ouiul  to  he  a  iiiolhiscum  contagiosum. 

Upon  the  penis  I  have  seen  a  tilbert-sized  growth 
whicli  had  been  mistaken  for  an  uuusual  form  of  chan- 
cre. Occasionall}'  the  lesions  are  so  abundant  as  to  be 
scattered  over  ahnost  the  enth'e  body,  especially  when 
some  pruritic  affection  coexists,  favoring  disseniinalion 
by  rea.son  of  scratching.  Such  a  condition  I  have  seen  in 
prurigo,  and  the  distinction  must  here  lie  earefnlly  made 
between  the  skin  colored,  intradermlc,  firm  lesions  of  pru- 
rigo aud  the  "  pearl-button  "-like,  sessile,  pinkish  and 
softer  moUuscum  lesions. 

Ilallopeau '•'  speaks  of  lesions  so  closely  aggregated  that 
they  resembled  bunches  of  grapes,  and  other  groups  sug- 
gesting frambicsiform  navi.  I  believe  I  was  the  first 
to  call  attention  to  lesions  upon  the  mucous  surface  of 
the  lips.  Abraham^  records  the  presence  of  lesions  in 
the  mouth  resembling  large  patches  of  Icueoplakia, 
which  were  found  on  close  inspection  to  be  made  u\i 
of  numerous  small  papules  merged  together.  This  con- 
dition, which  I  have  never  seen,  might  be  confounded 
with  an  affection  of  the  lips  and  buccal  membrane  often 
observed  by  myself,  and  to  which  Fordyce  has  directed 
attention.'' 

Discnption  of  the  Leiion. — Recent  lesions  an-  miliar}' 
in  size  and  are  to  be  discovered  only  upon  elosi'  oljserva- 
tion,  and  better  with  the  aid  of  a  lens.  When  they  are  a 
few  weeks  old  they  have  somewhat  the  appearance  of 
milium,  but  the  color  is  more  pinkish.  They  are  more 
elevated  and  have  rather  tlie  appearance  of  waxy  ^varts, 
but  dilTer  from  tlie  latter  in  showing  a  central  opening 
through  which  slight  lateral  pressure  will  cause  a  milky 
Huid  or  a  soft  cheesv  material  to  exude.  "While  the  base 
is  usually  somewhat  constricted,  this  is  not  always  the 
ca.se,  aud,  as  has  been  already  stated,  lesions  wliich  attain 
a  great  size  may  be  almost  wholly  intra-  or  subevUancous. 
There  are  usually  no  subjective  symptoms,  aside  frouj 
those  occasioned  by  secondary  intianunatory  processes. 

There  is  at  the  present  day  no  doubt  of  the  transmis- 
sibility  of  the  affection,  clinical  data  having  been  suffi- 
ciently substantiated  by  experimental  inoculation. 

Di.iGNOsis. — While  this  is  a  very  .simple  matter  after 
one  case  has  been  attentively  observed,  my  experience 
teaches  that  not  ouly  is  the  diagnosis  rarelj'  made  by 
students  in  the  clinic,  but  that  practitioners  frequently 
fail  to  recognize  the  condition  or  let  it  pass  as  something 
unworthy  of  notice,  thus  favoring  the  spread  in  the  fam- 
il}',  school,  or  institution.  It  is  to  be  distinguished  chiefly 
from  mollu.scum  tibrosum,  the  tumors  of  which  are  much 
firmer  aud,  in  addition,  lack  the  central  opening  and  the 
semi-.solid  contents. 

The  tvimors  of  M.  tibrosum  are  deeply  embedded  in  the 
skin  aud  tissues  beneath  it.  They  arc  much  more  com- 
mon upon  other  regions  of  the  body  than  the  face,  aud 
are  ofteu  found  associated  with  pendulous  masses.  At 
times  there  projects  from  the  central  portion  of  an  epithe- 
lial molluscum  a  horny  mass.  Pathological  anatomists 
are  now  inclined  to  jilaee  the  origiu  of  these  .soft,  semi- 
glolnilar  growths  iu  that  portion  of  the  rete  nuicosuui 
which  is  continuous  with  the  sebaceous  glands,  or  which 
dips  down  between  tlie  papilhe.  The  view  formerly  en- 
tertained, that  the  tumors  originated  iuthe  sebaceous  fol- 
licles, is  still  held  by  some,  who  look  upon  them  as  a 
transformation  of  the  gland  itself  into  horny  amorplious 
structure  surrounded  by  thickened  walls.  At  limes 
changes  can  be  made  out  at  or  near  the  neck  or  root  of 
the  hair.  There  seems  to  be  no  (juestion  that  the  atfec- 
tion  should  lie  classed  with  new  growths. 

Etiology. — There  is  abundant  reason  for  the  belief 
that  in  time  the  parasitic  nature  of  the  disease  will  be  es- 
tablished. A  tender  and  delicate  skin;  a  cutaneous  sur- 
face subjected  to  continuous  perspiration ;  tlie  ju-csence 
of  a  pruritic  affection — all  these  are  factors  whicli  favor 
the  developmeut  and  spread  of  the  disease.  The  lesions 
may  exist  in  large  numbers  upon  the  penis,  scrotum,  and 
female  genitals,  especially  in  young  subjects,  without 
reference  to  venery,  although  sexual  contact  favors  dis- 
semination. 


P.\TnoLOGic.\i.  Anatomy. — The  tumors  are  made  up 
of  diverging  lobules  (ipciiing  into  a  central  cavitv. 

Delicate  tibrous  partitions  .separate  these  lobules,  and 
a  fibrous  capsule  envelops  the  whole.  When  the  con- 
tents are  sipieezed  out  of  th(!  external  capsule,  the  ap- 
pearance of  the  extruded  mass  is  that  of  a  diminiitive 
brain  or  of  an  enlarged  sebaee<nis  gland.  The  sejiarate 
lobules  are  lined  with  palisade  cells  continuous  with 
those  of  the  adjacent  rete.  They  are  filktd  witli  nucle- 
ated ei>itheliuni,  cuboidal  or  rounded.  In  the  changes 
which  are  taking  place  in  these  cells,  the  outer  portion 


Fig.  3360.— Molluscum    Conta^iosuiu.     (From  Dr.  (Jeorge  H.   Fox, 
Aim  I'niiti  Juuninl  n/  I  thstftric.^.} 

seems  to  show  numeioiis  granules  of  kerato-hyalin.  Cor- 
niflcation  rapidly  takes  plai-e,  iirodmang  a  capsular  cov- 
ering for  the  cell.  The  interior  changes  are  similar  to 
those  of  colloid  or  amyloid  (h'generation. 

Molluscous  corpuscles  or  bodies,  which  have  long  been 
recognized,  are  oval  shaped,  houiogeneous  iu  their  com- 
position, and  enclosed  iu  a  horny  capsule.  It  is  the  ac- 
cumulation of  these  bodies  in  the  central  opening  of  the 
molluscous  tumor  wliich  forms  the  milky  fluid  which  is 
noticed  when  the  latter  is  jucssed  upon. 

These  peculiar  double-contoured,  globular  elements  re- 
sembling p.sorospernis,  and  thought  at  ilill'ercnt  times  to 
be  allied  to  them,  were  believed  by  \'irchow  to  be  degen- 
erated epithelium.  This  eminent  scientist  believed  the 
molluscum  growth  itself  to  be  a  lobulated  glandular  epi- 
thelioma. 

Boeek,  who  found  a  stioni;'  resemblance  between  these 
tumors  and  sebaceous  glands,  noted  evidences  of  vascu- 
larity in  them.  In  the  semi  tluid  contents  he  discovered, 
beside  the  uioUuscuin  bodies,  epidermic  cells  with  pe<'iiliar 
formation,  often  without  nuclei  anil  with  sharply  defined 
outline.  He  believeil  that  the  first  type  of  oval,  non-nu- 
cleated bo<ly  developed  from  the  second.  He  claimed 
that  the  bodies  arose  from  a  change  in  the  protoplasm 
beginning  next  to  the  nucleus.  No  fat  is  to  Ije  detected 
by  chemical  or  physiological  tests,  and  these  tests  also 
show  that  these  liodies  are  not  amyloid  in  their  ccnnpo- 
sition. 

Henant  regards  the  ]u-oecss  as  a  hyaline  degeneration 
in  the  perinuclear  zone  of  the  rete  cells.  Gcber  held  the 
same  view  iu  regaiil  to  their  origin  from  a  hyaline  degen- 
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eratioii  of  a  lij'perplastic  growth  in  the  iuterpapillary 
retc  cells. 

Ttirok  and  Tommasoli,  wliile  strdng  believers  in  con- 
tagion, ■n'ere  unable  to  obtain  cultures  from  the  con- 
tents of  the  little  tunior.s.  They  found,  also,  that  the 
strongest  acids  and  alkalies  had  little  or  no  effect  upon 
these  contents.  In  their  opinion'  these  bodies  are  the  re- 
sult of  colloid  degeneration. 

Pick  gives  an  instance  of  successfid  inoculation  and 
ranges  himself  amongst  the  believers  in  the  parasitic 
theory. 

Neisser  believes  that  the  bodies  are  parasitic  because 
no  jirodncts  of  degeneration  look  like  them;  because 
analogous  bodies  may  be  observed  in  other  psorospermia : 
because  the  cells,  which  are  without  analogy  in  human 
pathology,  are  met  with  in  a  truly  contagious  and  in- 
oculable  process:  and  because  the  conditions  existing  in 
this  tumor,  as  compared  with  those  of  other  epithehal 
new  growths,  are  unique.  As  regards  this  latter  point 
it  may  be  said  that  we  are  dealing  with  a  new  growth 
whose  cells  arc  in  part  onlv  affecteil  with  degeneration, 
whose  nucleus,  although  pushed  to  one  side,  remains 
ahvays  intact,  and  whose  mode  of  growth  is  quite  differ- 
ent from  that  which  occurs  in  carcinoma  and  all  other 
epithelial  hyperplasias. 

Bender  calls  attention  to  another  point  of  difference 
from  other  epidermal  new  growths,  viz.,  that  whenever 
mitosis  occurs  it  is  limited  to  the  palisade  layer.  He  be- 
lieves also  that  the  niolhiscum  Vjod}-  is  a  iiarasite  because 
it  takes  the  aniline  gentian- violet  stain  as  do  other  para- 
sites; because  it  is  so  sharply  separated  from  cell  proto- 
plasm ;  and,  finally,  Ijccause  the  large  number  and  the 
great  variety  in  the  shapes  of  these  bodies  in  a  given  cell 
point  only  to  segmentations  of  a  parasite. 

Drs.  White  and  l{obey,°  of  Boston,  tind  that  the  new 
growth  is  formed  by  hyperplasia  of  the  rete  cells  which 
push  the  mass  downward  and  outward,  producing  a 
globular  tumor,  Thej-  fail  to  tind  any  bodies  which  by 
any  |iossibility  they  can  call  gregarina\  or  anything  like 
a  division  of  a  nucleolus.  The  so-called  molluscum 
bodies  are,  in  their  opinion,  simply  keratin,  identical 
with  the  horny  layer,  except  in  the  shape  of  the  individ- 
ual cells.  Dr.  Robey's  bacteriological  study  resulted  in 
finding  only  the  staphylococcus  epidermidis  albus  of 
"Welch.  The  result,  then,  of  this  most  recent  careful  in- 
vestigation leads  to  the  conclusion  that,  although  a  para- 
site probabl)'  e.xists.  it  has  thus  far  not  been  successftdlj' 
dcnionstrattil,  and  that  "  the  change  is  not  a  colloid  or 
hyaline  degeneration,  but  rather  an  extraordinary  meta- 
morphosis of  rete  cells  into  keratin." 

Ti!E.\TMENT. — Internal  treatment  is  never  required,  and 
while  it  ina,v  be  possible  at  times  to  remove  the  lesions 
with  applications  of  ammoniated  mcrcurv,  sulphur,  or 
resorcin  ointments,  or  by  the  free  aiiplication  of  green 
soap,  still  the  simpler  and  easier  method  is  to  scoop  out 
each  separate  lesion  with  a  curette,  and  wash  the  parts 
with  bichloride  solution  (1  to  .500-1  to  1,000).  The  con- 
tents of  the  lesions  maj'  be  squeezed  out  readily  between 
the  finger  nails  of  opposite  hands,  preferably  the  thumb 
nails,  but  this  makes  the  operator  liable  to  infection,  and 
I  have  been  called  upon  to  treat  an  <iphthalmolngist  for  a 
lesion  upon  tlie  thumb  which  lie  liati  acquiretl  in  this 
way. 

Unless  the  lesion  is  large  or  of  long  standing  and  wart- 
like, removal  bj-  the  knife,  scissors,  or  ligature,  or  by  the 
application  of  a  caustic  after  curetting,  is  not  called  for. 
Electrolysis  may  be  used,  but  is  seldom  required.  After 
the  removal  with  the  scissors  or  knife  there  is  apt  to  be 
free  bleeding  from  the  base,  just  as  there  is  after  the  re- 
moval of  warts,  to  which  mollusca  bear  such  similarity. 
The  silver  stick  may  be  employed  with  the  object  of 
checking  annoying  hemorrhage. 

Charles  Warrenne  Allen. 
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*  Trans,  Anif-r.  Tiprmal.  Assn..  1.S9S. 

'  Jiiurnal  of  Medical  Kcsearcli,  vol,  vii„  No.  3.  Aoril.  1902. 


MOLLUSCUM  FIBROSUM.— This  affection  has  been 
variously  designated  as  !M.  simplex.  JI.  pendulum.  M. 
areolo-librostun.  ^I.  albuminosum,  and  fibroma  mollus- 
cum. It  is  a  chronic  hypertrophic  affection  of  the  skin 
which  manifests  itself  in  the  form  of  nuilti])le  soft,  ses- 
sile, or  pendulous  tumors;    rarely  in  that  of  a  single. 


Fig.  3361.— Generalized  Filironia  Molluscum.     (After  Wi,?glesworth.) 

pendulous  mass  of  connective-tissue  structure.  The  two 
varieties  are  often  found  in  association ;  the  patient  pre- 
senting perhaps  one  or  more  large  pendulous  masses  from 
the  side  of  the  head,  neck,  or  trunk,  with  smaller  lesions 
scattered  over  other  surfaces. 

The  lesions  are  solid  or  semi-solid,  more  or  less  rounded 
or  elongated  growtlis  varying  from  the  size  of  a  pea  to 
that  of  a  timior  weighing  perhaps  several  pounds.  The 
younger  lesions  occur  as  subdermal  nodules,  while  those 
of  long  standing  may  hang  by  a  thin  pedicle.  Pear- 
sLuped  lesions,  hanging,  as  it  were,  by  the  stem,  are  not 
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uucoramon.  The  colo'  is  that  of  the  natural  integument, 
and  the  skin  covering  is  usually  soft  and  supple,  thougli 
perliai)S  marked  with  blood-vessels  and  enlarged  open- 
ings of  sebaceous  glands.  Subjective  symptoms  are  usu- 
ally wanting. 

When  grasped  between  the  fingers,  the  tumors  are 
found  to  be  firmly  elastic,  soft,  lobulated,  somewhat  like 
a  fatty  tumor,  or  they  present  the  feel  of  a  cord-like  body 
which  can  l)e  rolled  under  the  finger  between  the  folds 
of  skin.  When  they  have  existed  for  a  long  time,  de- 
generative changes,  of  a  fatty,  calcareous,  or  (very  rarely) 
bony  nature,  may  occur.  While  they  may  exist  from 
birtli.  in  most  instances  they  are  of  later  development. 
They  begin  at  times  as  a  sliglit  uplifting  of  the  skin  over 
a  circumscribed  I'ounded  area.  Pressure  upon  this  i)ink- 
ish  soft  spot  gives  the  impression  of  an  atrophy  or  thin- 
ning of  the  .skin  beneath,  or  of  a  pitting,  in  the  deepercen- 
tral  iiart  of  which  the  raised  area  may  be  iuvagiuated. 
W^hen  tumors  have  attained  some  size  they  maj'  present 
to  the  touch  the  sensation  of  containing  bundles  of  filires. 
As  a  rule,  the  younger  the  subject  the  softer  the  lesions, 
those  of  old  age  being  usually  firm.  Besides  the  circum- 
scribed and  disseminated  forms  of  fibroma,  we  have 
closely  allied  conditions  of  pachydermatocele  (dermatoly- 
sis,  chalazoderniia),  which  may  occur  as  a  sequence  or 
as  a  condition  jxi-se,  or  it  may  result  from  states  otlier 
than  that  of  51.  fibrosuiu.  Pendulous  masses  of  thick- 
ened skin  or  even  areas  showing  no  marked  thickening 
are  endowed  with  such  elasticity  that  the}-  may  be  drawn 
far  away  from  the  body's  surface,  and  when  released 
they  spring  back  into  place.  This  condition  is  not  to  be 
confounded  with  the  changes  which  occur  in  senility, 
pregnancy,  etc.  While  it  is  usually  congenital,  it  may 
be.  though  rarely,  an  acquired  state. 

I)i.\(iNosis. — The  occurrence  of  protruding  and  jiendu- 
lous  tumors,  pink  or  fiesh-colored.  occasionally  redilisli 
or  lirownisli,  is  not  to  be  confounded  witli  nuiltiple  sar- 
coma which  has  a  violaceous  or  more  markedly  red  hue. 
aud  the  lesions  of  which  are  not  pedunculated.  5Iore- 
over,  sarcoma  shows  a  tendency  to  ulceration,  and  other 
evidences  of  malignancy  are  not  long  absent.  Sebaceous 
cysts,  which  if  present  in  large  numbers  simulate  the 
disease,  contain  a  soft  material  which  can  be  pressed  out. 
Multiple  fatt}'  tumors  (a  comparatively  rare  condition) 
are  characterized  by  the  peculiar  loliulation  of  these 
growths  and  by  being  flatter  aud  usually  much  liroader 
at  the  base.  Leprosy  is  to  be  e.xcluded  by  its  general 
constitutional  effects,  by  the  tendency  of  tlie  lesions  to 
become  confluent,  and  by  their  peculiar  brown  and  red- 
dish hues  and  at  times  wa.xj'  appearance.  ]\Iolluscum 
contagiostnn  is  the  least  likely  of  the  affections  enumer- 
ated to  be  confounded  with  "it.  As  a  rule,  the  lesions 
in  generalized  -nioUuscum  contagiosum  are  decidedly 
smaller,  and  close  inspection  reveals  the  central  opening, 
while  pressure  causes  at  least  a  milky  drop  to  ooze  from 
it.  Neuroma  is  distinguished  by  the  pain  attending  the 
tumors,  and  gummata  by  the  evidences  of  constitutional 
lues.  Verruc.ie  have  their  characteristic  warty  summit 
and  practically  never  occur  in  such  a  generalized  way. 

P.\TH0LOGY. — While  there  is  still  a  question  of  the  ex- 
act tissue  in  which  the  growth  originates,  some  cling  to 
Rokitausky's  view  of  its  origin  Ijeing  in  the  connective 
tissue  of  the  corium,  and  some  hold,  with  Vircliow  and 
Kaposi,  that  it  starts  around  the  fatty  tissue  or  about  the 
hair  follicles,  as  Fogg  believed.  It  is  now  generally  ac- 
cepted that  the  connective-tissue  elements  undergo  a 
transformation  into  bundles  of  fibres  and  that  fibrous  tis- 
sue predominates  in  the  outer,  while  a  protoplasmic  mass 
makes  up  the  inner  portion  of  the  tumor,  which  is  Ixnind 
down  by  its  pedicle  to  the  subcutaneous  tissue.  Incision 
shows  an  encapsulated  fibrous  mass  of  peculiar  white- 
ness. The  central  portion  is  soft  and  pulpy,  and  on 
presstire  a  small  amount  of  yellowish  fluid  exudes.  Old 
tumors  show  dense  fibrous  tissue  and  at  times  are  quite 
vascular  about  the  base.  Newly  formed  tumors  show 
spindle  cells  in  a  loose  fibrous  network.  There  unques 
tionablv  exists  a  variety  of  fibroma  originating  from  a 
nerve  sheath,  and  because  of  nerve-contained  filaments  it 


is  woi'thy  of  the  name  neurofibroma.  Otlier  mixed  forms 
contain  vessels,  glandular  structure,  and  nuiscle. 

Etiology. — While  little  is  known  of  the  true  cause 
for  tlie  tlevelopment  of  tliese  peculiar  formations,  Hebra's 
acute  powers  of  observation  were  well  displayed  when 
he  directed  attention  to  the  physical  and  mental  condi- 
tion of  subjects  of  this  affection.  Patients  are  either 
dwarfish  or  poorly  nourished  individuals  showing  a  low 
grade  of  mentality.  The  disease  is  at  times  seen  in  sev- 
eral successive  generations  and  its  heredity  seems  quite 
well  established.  The  thyroid  gland  is  often  so  poorly 
developed  as  to  be  with  difticulty  paljiated. 

Prognosis. — Fibroma  is  a  life-long  affection,  unless  re- 
lieved by  surgical  procedure,  or,  as  extremely  seldom  hap- 
pens, it  disappears  spontaneously.  Life  is  in  no  wise 
jeopardized  by  the  progress  of  the  tumors  even  to  an 
enormous  size,  unless  in  so  growing  they  encroach  upon 
some  vital  organ  or  important  function.  Naturally,  an 
enormous  tumor  acts  as  a  drain  upon  the  constitution,  re- 
([uiring  blood  stipply  lor  its  nutrition,  and  it  may  so  de- 
plete an  already  frail  constitution  as  to  occasion  maras- 
mus or  pave  the  wa}'  for  an  intercurrent  deadly  affection. 
A  further  source  of  danger  lies  in  the  possibility  of  a 
degenerative  process  or  of  scpticnemia. 

Tre.\tment. — If  the  number  of  growths  is  lirfiited, 
they  maj'  be  removed  by  exci-sion  or  ]ty  the  galvanocau- 
tery.  Very  small,  pendulous  tumors  are  best  snipped 
with  scissors.  Large  single  growths  may  betreated  upon 
surgical  principles,  while  widely  di.sseminated  multiple 
lesions,  especially  when  lieredity  is  a  factor  and  there 
are  marked  constitutional  symptoms,  are  best  left  to 
themselves.  C/uirlcs  Warrenne  Allen. 

MONO-ACETYL-RESORCIN,  CaHs.CHsCO.fOH)^,  is 

used  like  resiMcin  in  skin  diseases.  TF.  A.  Bcistedo. 

MONOBROMACETANILID.— (Antisepsin,  Asepsin.) 
Very  soon  after  tlie  tlieraiieutic  value  of  acetanilid  had 
been  recognized,  this  bnjniine  compound  was  introduced 
as  an  anodyne,  aualgesic.  and  antiseptic.  It  is  formed 
fiom  acetanilid,  CsHsNHC-jHaO.  by  the  substitution  of 
CJne  atom  of  bromine  for  one  of  hydrogen,  its  formula 
being  CeHJirXIK'-JIsO.  It  occ\u"-s  in  white  acicular 
crystals,  ard  is  tasteless;  it  is  insoluble  in  water,  slightU' 
soluble  in  glycerin,  and  very  soluble  in  alcohol  and  ether. 

In  doses  of  five-sixtlis  of  a  grain,  four  times  a  daj',  it 
lowered  the  temperature  in  phthisis,  typhus,  and  typhoid 
fever,  slowing  the  pulse  at  the  same  time,  but  not  affect- 
ing the  respiration.  In  pneumonia  it  was  found  liable 
to  produce  cyanosis.  It  was  also  used  in  neuralgia  with 
success,  in  doses  of  from  five  to  eight  grains. 

Tlueemiiloymenlof  thiscompoimd  has  failed  to  become 
general,  as  it  was  found  that  pro.stration  and  cyanosis  fre- 
quently accompanied  its  use.  Cases  have  been  reported 
in  which  two  doses  of  Ave  grains,  taken  at  long  intervals, 
produced  very  alarming  symptoms  {Brilish  MecHcalJour- 
111(1.  February,  1890,  3.57).  Beaumont  Small. 

MONO  LAKE.— Mono  County,  California. 

This  remarkable  body  of  water  is  located  near  the  cen- 
tre of  Jlono  County,  about  ten  miles  south  of  the  town 
of  Bodie.  The  leiigth  of  the  lake  from  east  to  west  ia 
about  fourteen  miles,  and  its  greatest  breadth  nine  miles. 
Its  altitude  is  6,370  feet  above  the  sea  level.  In  his  arti- 
cle on  the  "Mineral  and  Thermal  Sjuings  of  California," 
read  before  the  Nintli.  International  Medical  Congress, 
Prof.  W.  F.  McNutt  likens  this  lake  to  the  Dead  Sea  of 
the  Holy  Land.  The  analysis  shows,  however,  that  the 
waters  of  this  lake  (see  below)  are  not  so  .salty  as  those  of 
the  ancient  Palestine  sea.  The  lake  receives  much  of  its 
water  and  its  salts  from  the  rivers  aud  creeks  which  flow 
through  volcanic  soil  and  empty  into  it.  Numerous 
springs  are  found  all  over  the  lake.  The  most  curious 
of  these  are  some  of  the  fresh-water  springs,  holding  in 
solution  small  quantities  of  calcium  carbonate,  which  pre- 
cii)itate  and  deposit  around  the  openings  of  the  springs,, 
forming  irregular  tubes  clustered  together  in  columns. 
These  vase-shaped  structures  are  from  ten  to  forty  feet 
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long  and  rise  from  the  bottom  of  the  lake  upward  and 
above  the  surface.  In  the  centre  of  these  columnar 
pillars  are  small  holes  tlirougli  which  flows  this  sweet 
water.  In  Mono  Lake  we  tiud  several  islands,  some  of 
them  two  or  three  miles  in  length.  Their  composition  is 
of  volcanic  material,  and  all  over  the  surface  are  hot 
springs  and  jets  of  hot  steam,  making  the  surrounding 
water  quite  warm.  On  several  of  the.se  little  islands  are 
small  craters,  fifty  or  more  feet  in  diameter.  Thev  are 
now  tilled  with  water.  All  around  Mono  Lake  are  im- 
mistakable  evidences  of  great  volcanic  activit}-  during 
the  tertiary  and  post-tertiary  jjeriods,  and  there  are  the 
best  of  reasons  for  believing  that  the  lake  itself  is  a  laige 
extinct  crater.  The  water,  being  likened  to  the  Dead 
Sea.  wa.s  supposed  to  be  destitute  of  life.  There  are 
foimd,  however,  niunerous  worm-like  minute  organisms, 
plainly  visible  to  the  naked  eye  in  the  water  near  the 
surface.  The  larvae  of  these  animals  are  thrown  upon 
the  shores  of  the  lake  by  the  waves,  and  there  accumu- 
late in  large  (|uantities.  The  fact  that  snow-capped 
mountains  surround  Mono  Lake  lends  a  grand  and  im- 
pressive character  to  its  scenery.  To  the  taste  the  water 
is  more  like  a  bitter  brine  than  a  mineral  water.  The 
action  of  the  water,  even  when  it  is  taken  in  small  quan- 
tities, is  exceedingly  diuretic.  Several  analyses  of  this 
water  have  been  made.  The  following  one  by  Dr.  Wins- 
low  Anderson  is,  perhaps,  the  most  complete  and  com- 
prehensive : 

OxE  United  States  Gallou  Co.ntains: 

Solids.  Grains. 

Sodium  chloride 795.24 

Sodium  carbonate 26.40 

Sodium  sulphate 17.10 

Sodium  jihnsphatp 5.93 

Potassium  chlnndf 281.17 

Potassium  carbi-niile 10.60 

Potassiuui  plii-ispliat-e    3.05 

Magnesium  chloride 365.60 

Magnesium  carbonate 9.45 

MaeuKsiiun  sulphate 127.50 

faltiiini  rhliiride 1,075.55 

Caliiinii  tiirhonate 52.76 

Calciuui  sulpliide Trace. 

Calcium  sulphate 57.07 

Ferrous  carbonate 7.14 

Alumina 26.63 

Borates 19.75 

Silicates 9.62 

Organic  matter 24.60 

Total  solids 2,915.16 

Gases.  Cu.  in. 

Free  carbonic-acid  gas 17.16 

Free  sulphureted  hydrogen .62 

Temperature  of  water,  63*  to  80°  F. 

The  composition  will  probably  vary  somewhat  in  dif- 
ferent localities,  being  influenced  by  the  proximity  of  the 
vaiTous  sjirings.  Jtiines  K.  Crook. 

MONO-PHENETIDIN  CITRIC  ACID,  apolysin,  C.H..- 
OCJI5.NH.CO.C3H.OII,  is  a  citro-phenetidin  which  dif- 
fers from  plienacetin  in  the  substitution  of  the  citric  for 
the  acetic  acid  radical,  and  from  citroplien,  which  is  a 
ti-iphenetidin  citrate,  in  that  only  one-third  of  the  acidity 
of  the  citric  acid  is  satisfied.  It  is  a  light  yellowish  o'r 
whitish  crystalline  powder  of  acid  reaction,  "and  is  solu- 
ble in  fifty-five  parts  of  cold  water,  its  own  weight  of 
boiling  water,  and  in  alcohol,  glycerin,  and  strong  nitric 
and  sulphuric  acids.  Neucki,  Jaworski,  Seifert,  Louis 
Fischer,  and  others  testify  to  the  valuable  antipyretic 
and  analgesic  effects  of  the  drug,  and  Cerna  reports  its 
comparative  lack  of  toxicity  among  the  phenetidin 
■compotrnds.  Cerna's  investigations  show  that  medium 
doses  have  no  effect  on  the  circulation,  while  large  quan- 
tities reduce  blood  presstire  by  cardiac  depression.  Res- 
piration is  stimulated.  Forty-five  grains  in  small  doses 
administered  intravenously  to  a  ten-pound  dog  produced 
failure  of  circulation  and  lespiration,  cyanosis,  and  death. 
For  influenza,  migraine,  neuralgia,  neuritis,  etc.,  it  may 
be  used  as  an  analgesic  and  sedative,  in  acute  rheumatism 
as  a  sedative  and  antipyretic,  and  in  tuberculosis  and 


other  fevers  as  an  antipyretic.     Dose  0.3  to  2  gm.  (gr. 
v.-xxx.).  W.  A.  Bastedo. 

MONSTERS.     See  Teratology. 

MONTEBELLO  SPRINGS.  —  (Formerly  Newbury 
Springs)     Orange  County,  Vermont. 

Post-Office. — Newbury.     Hotels. 

Access. — Via  Boston  and  Maine  Railroad,  Passumpsic 
division.  These  springs  are  located  in  the  midst  of  pleas- 
ing and  picturesque  scenery  in  the  northern  Connecticut 
valley.  Fiom  no  other  point  does  the  White  Mountain 
range  present  more  majestic  and  impressive  views  than 
from  "jMoutebello, '■  or  Beautiful  Mountain,  and  from  no 
other  point  on  the  river  are  more  varied,  extensive,  and 
charming  valley  and  meadow  land.seapes  visible  to  the 
eye.  Two  springs  are  mentioned  in  the  geological  re- 
ports, but  it  appears  that  only  one  is  developed.  The 
water  was  analyzed  by  Professor  Hall  about  1866  with 
the  following  result: 

One  United  States  Gallon  Contains: 

Solids.  Grains. 

Sodium  carbonate 0.40 

Magnesium  carbonate 24 

Calcium  carbonate 17.60 

Potassium  nitrate 40 

Sodium  sulphate 34 

Iron  phosphate 40 

Sodium  chloride 32 

Sodium  sulphide 32 

Iron  o.\ide Trace. 

Insoluble  silica ^ 8.80 

Organic  matter  and  ammonia 24 

Loss 8.64 

Total 37.60 

This  analysis  presents  a  mild  alkaline-calcic  water.  It 
ought  to  possess  diuretic  and  light  antacid  properties, 
besides  being  somewhat  tonic.  It  has  long  been  resorted 
to,  especiallj'  for  the  treatment  of  rheumatism  and  cuta- 
neous diseases.  Excellent  bathing  facilities  are  provided 
for  guests.  James  K.  Crook: 

MONTE  CARLO  AND  MONACO.— These  two  prom- 
ontories separated  by  the  little  plain  of  La  Condamine, 
occupy  one  of  the  most  beautiful  positions  on  the  Riviera. 
Monte  Carlo,  the  more  important  of  the  two,  is  a  small 
town  of  about  3,800  inhabitants,  but  is  said  to  have  up- 
ward of  1,000,000  visitors  yearly  ;  the  largernumber  being 
attracted  bj*  the  "Casino,"  the  notorious  gambling  pal 
ace.  From  Nice  on  the  one  side  Monte  Carlo  is  only  nine 
miles  distant,  and  from  Mentone  on  the  other,  six  miles. 
The  general  climatic  characteristics  are  essentially  the 
same  as  those  of  Nice  and  Slentone,  and  the  reader  is  re- 
ferred to  the  articles  upon  these  places  in  the  Handbook 
for  meteorological  data.  The  mean  winter  temperature 
is  48°  F.,  and  the  rainfall  and  proportion  of  sunny  days 
to  cloudy  ones  is  about  the  .same  as  at  Nice  and  Men- 
tone.  Every  writer  emphasizes  the  beauty  and  attrac- 
tiveness of  this  region,  and  the  present  writer  from  per- 
sonal acquaintance  heartily  confirms  this  opinion. 

Monte  Carlo  is  considered  one  of  the  warmest  winter 
stations  on  the  Jlediterranean  coast,  and  is  well  protected 
from  the  cold  winds,  this  being  particularly  true  of  the 
little  i)lain  of  the  Condamine  lying  on  the  harbor  and 
bay  of  Monaco,  The  northwest  portion  of  this  quarter 
is  protected  by  the  rock  of  Monaco  to  the  west  and  south- 
west, and  by  the  high  mountains,  which  approach  within 
a  short  distance  of  the  sea,  to  the  north  and  noi-thwest. 
Also  on  theo])posite  side  of  Monte  Carlo  good  protection 
is  afforded  from  the  cold  winds.  The  sea  bathing  is  ex- 
cellent, and  the  accommodations  are  abundant  and  good, 
but  perhaps  rather  more  expensive  than  some  of  the  other 
Riviera  resorts.  Naturally,  Monte  Carlo  is  one  of  the 
best  winter  stations  on  the  coast,  but  the  moral  atmo- 
sphere of  the  jilace,  on  account  of  its  unenviable  reputa- 
tion as  a  gambling  resort,  is  hardly  conducive  to  the 
well-being  of  an  invalid. 

Although  the  situation  of  Monte  Carlo  is  one  of  great 
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natural  beauty,  art  has  clone  niucli  to  add  to  the  attrac- 
tivcuess  of  the  place.  In  corroboration  of  tlic  truth  of 
this  statement  I  have  only  to  point  to  the  beautiful  gar- 
dens in  front  of  the  "Casino,"  in  which  gardens  are  to 
be  seen  many  exotic  trees  and  plants.  The  excursions 
round  about  are  manj'  and  varied;  the  most  beautiful 
of  all  being  the  one  to  La  Turbie  and  the  walks  from 
that  point.  La  Turbie  is  1,594  feet  above  sea  level, 
;nid  is  reached  in  twenly  minutes  by  a  mo im tain  railway 


great;  the  roads  are  good  and  the  drives  most  attractive, 
while  boating,  bathing,  and  lishing  can  be  enjoyed  in 
the  bay.  The  Hotel  licl  Monte  is  a  vast  structure  attrac- 
tively "situated  in  a  great  park  of  several  thousand  acres 
w'ith  lawns,  flower  gardens,  and  groves  of  various  trees, 
and  it  affords  excellent  acconiMiodalions. 

For  those  desiring  imt  in  a  sedative,  mild,  equable  cli- 
mate, amidst  beautiful  scenery  of  sea  and  land,  Jlonterc}' 
offers  an   ideal  ret  real.      It   is  said   to  be   "an   excellent 


Fig.  3362.— General  View  uf  the  Principality  of  Monaco. 


fiom  Jlonte  Carlo.  The  views  both  in  the  ascent  and  at 
the  summit  are  superb,  and  from  La  Turbie  one  can  see 
the  famous  Corniche  road  in  either  direction. 

The  maladies  for  which  one  seeks  the  resort  of  Monte 
Cai-lo  are  such  as  arc  benefited  at  the  other  Riviera  sta- 
tions, such  in  brief  as  require  a  mild  sunny  winter  cli- 
mate. The  malady  of  gambling,  however,  is  likely  to 
meet  with  a  fatal  issue  at  this  resort  where 

*'  Every  prospect  pleases. 
And  only  man  is  vile." 

Edicnrd  0.  Otis. 

MONTEREY,  CALIFORNIA.— This  old  Spanish  settle- 
ment is  one  hundred  and  twenty -live  miles  south  of  San 
Fi-aucisco  bv  lail,  and  is  situated  on  a  peninsula  which 
forms  one  of  the  sides  of  the  Bay  of  Monterey,  Santa 
Cruz  forming  the  other.  The  climate  is  moist,  ecpiable, 
and  mild,  and  outdoor  life  can  be  enjoyed  throughout  the 
year.  The  annual  mean  temperature  (Solly's  "Medical 
Climatology")  is  56'  F. ;  maximum,  88"  F.  ;  minimum. 
36°  F.  The  mean  temperature  for  January  is  50  F.  and 
for  .Inly,  65°  F.  The  mean  annual  rainfall  is  14.4  inches. 
Fogs  are  more  or  less  prevalent. 

the  scenic  attractions  at  and  about  Monterey  are  very 


place  "  (Hinsdale  "  A  System  of  Physiologic  Therapeu- 
tics," vol.  iv.,  Book  II.,  "Climatology  ")  "for  the  relief 
of  iimnnnia  and  for  building  up  the  ncumxlheiuc.''  It 
is  obviously  not  so  well  suited  for  the  consumptive  on  ac- 
count of  its  damimess.  Edward  0.  Otis. 

MONTESANO  SPRINGS.— .Icfferson  County,  Missouri. 

Post-Office. — Sulphur  Springs  Landing.     Hotel. 

Access. — From  St.  Louis  via  St.  Louis  and  Iron  Moun- 
tain Railroad,  twenty  miles  south ;  also  by  steamers  on 
the  Mississippi  River.  The  springs  are  situated  in  a 
broken  but  picturesque  region,  abcnit  600  feet  above  the 
sea  level.  They  are  twelve  in  number.  The  flow  of 
water  is  estimated  at  from  1.500  to  H.OOO  gallons  per 
hour. 

The  waters  are  laxative,  and  also  possess  alterative 
properties.  Their  continned  use  in  small  doses  produces 
favorable  results  in  cases  of  chronic  const  ii)ation  and  dys- 
pepsia, and  in  disordeis  of  the  blood,  liver,  and  kidneys. 
The  accommodations  for  visitors  are  limiteil  as  yet,  con- 
sisting of  a  small  hotel  and  a  few  private  houses  where 
boarders  are  taken.  The  water  is  shipped  from  the 
springs  in  pint,  quart,  and  half-gallon  bottles.  A  pecul- 
iar creamy  substance,  the  natural  i)roduct  of  one  of  the 
springs,  "is  also  used  commeicially.     It  has  not  been 
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analyzed,  but  is  said  to  be  highly  efficacious  as  a  local 
application  to  old  sores,  ulcers,  or  raw  surfaces  of  any- 
kind. 

The  following  analyses  of  the  two  principal  springs 
were  made  by  Messrs^  Potter  and  Riggs,  of  the  Wash- 
ington University: 

One  United  states  Gallon  Contains: 


Solids. 

Montesano 
spring, 
(irains. 

Casco  Spring. 
Grains. 

71.45 

14.05 

32.37 

.87 

.74 

Trace. 

.34 

365.11 

16.37 

35.91 

Trace. 

.85 

.51 

69.97 

15.S0 

33.93 

.75 

.65 

.43 

368.21 

1B.99 

34.41 

.11 

Silica                 

.67 

Total 

538.57 

541.63 

Gases.' 

Cubic  inches. 

Cubic  inches. 

46.43 
1.40 

43.20 

1.60 

Other  springs  at  Montesano  are  the  "Council,"  "Al- 
ton," "Pearl,"  and  "Thorne"  Springs. 

James  K.  Crook. 

MONTGOMERY     WHITE     SULPHUR     SPRINGS.— 

Montgomery  County,  Virginia. 

Post-Office. — Montgomery  Springs.  Hotel  and  cot- 
tages. 

Access. — Via  Norfolk  and  Western  Railroad  to  Big 
Tunnel  Station,  thence  l)_y  a  narrow-gauge  branch  rail- 
road direct  to  tlie  reception  house  on  the  springs  lawn. 

This  attractive  summer  resort  is  located  in  the  Alle- 
ghany Mountains,  at  a  level  of  over  2,000  feet  above  the 
tide-water.  It  is  surrounded  by  the  pleasing  features 
which  render  the  old  Virginia  mountain  resort  famous. 
The  high  elevation,  cool  and  invigorating  atmosphere, 
delightful  scenery,  romantic  walks,  and  picturesque 
drives,  together  with  an  excellent  and  well-kept  hotel, 
serve  to  make  the  Montgomery  Springs  a  very  desirable 
point  both  for  tlie  tourist  in  search  of  recreation  or  diver- 
sion and  for  tlie  invalid  who  seeks  to  restore  his  liealth. 
Among  the  objects  of  interest  in  the  neighborhood  may 
be  mentioned  the  Dudley  Cascade,  having  a  fall  of  ninety 
feet  over  a  rugged  cliif  of  solid  rock.  The  falls  are  two 
and  one-half  miles  from  the  springs  and  are  reached  by  a 
lovely  drive  over  a  well-graded  road  along  the  banks  of 
the  Roanoke  River.  Twentv-one  miles  distant  is  the 
celebrated  mountain  lake,  the  next  highest  point  in  Vir- 
ginia, having  an  elevation  of  more  than  4,800  feet. 

The  waters  of  the  springs  issue  from  three  bold  sulphur 
fountains,  and  from  a  chalybeate  and  a  freestone  spring. 


They  are  gathered  in  handsome  marble  reservoirs  sur- 
rounded by  tasteful  pavilions.  Suitable  arrangements 
for  warm  and  cold  sulphur  baths  are  provided.  A  com- 
plete analysis  of  the  water  is  wanting,  but  we  have 
secured  tlie  following  facts  regarding  their  medicinal 
uses.  The  White  Sulphur  water  contains  sulphates  and 
chlorides,  the  principal  ingredients  being  the  sulphates 
of  sodium,  calcium,  magnesium,  and  manganese,  with  a 
considerable  proportion  of  sulphureted  hydrogen  gas. 
It  is  used  with  much  benefit  in  disorders  of  the  liver  and 
skin.  It  acts  also  upon  the  sj'stem  as  a  mild  laxative,  a 
diuretic,  and  a  diaphoretic.  The  water  tends  to  relieve 
portal  congestion  and  diminishes  abdominal  plethora.  It 
is  recommended  by  physicians  in  malarial  affections  of 
tlie  spleen  and  liver,  in  rheumatism  and  gout,  in  incipient 
tuberculosis,  and  in  chronic  metallic  poisoning.  The 
chal3'beate  water  contains  a  large  percentage  of  carbo- 
nate of  iron,  and  also  the  carbonates  of  magnesia,  lime, 
lithia,  and  manganese,  and  a  number  of  sulphates.  It 
is  used  with  much  advantage  in  chlorosis,  amenorrhoea, 
albuminuria,  dyspepsia,  and  chronic  diarrhoea,  and  other 
disorders.  The  average  temperature  of  the  water  is  about 
.50°  F.  James  K.  Crook. 

MONTREAL,  CANADA— Montreal  (Latitude  45=  30' 
N. ;  Longitude,  4  h.  .j4  111.  W.),  the  commercial  metrop- 
olis of  Canada,  with  a  population,  including  its  suburbs, 
of  3.50,000,  is  picturesquely  situated  at  the  liead  of  the 
ocean  navigation  of  the  St.  Lawrence  River,  here  nearly 
two  miles  wide.  Tlie  city  is  built  on  a  series  of  natural 
terraces  which  rise  from  the  river's  edge  till  they  culmi- 
nate abruptly  in  ilount  Royal,  a  volcanic  hill  750  feet 
high  about  two  miles  northwest  of  that  portion  o£  the 
river  termed  the  harbor. 

The  buildings  are,  for  the  most  part,  well  constructed 
of  limestone  and  brick,  and  while  cool  in  summer  are 
rendered  by  their  double  windows  and  doors  warm  and 
comfortable  in  winter. 

The  soil  on  which  the  citj'  is  built  is  composed  of  a 
scries  of  marine  clays  and  sand  with  some  gravel  ter- 
races. While  .some  of  the  streets  in  the  lower  portion  of 
t'.ie  city  are  narrow  and  ill-paved,  all  the  more  important 
thoroughfares  are  broad,  well-paved,  drained,  and  lighted 
and  are  kept  cleanly ;  those  in  the  upper  part  of  the  city 
are  lined  on  each  side  with  shade  trees  which  in  summer 
add  much  both  to  their  appearance  and  to  their  pleasant- 
ness. The  city  is  well  supi^lied  with  water  drawn  from 
the  St.  Lawrence  River.  This  water,  except  during  the 
time  of  the  sirring  floods  and  after  heavy  autumn  rains, 
has  a  very  slight  tinge  of  color  and  contains  only  a  small 
amount  of  solid  matter,  not  more  than  froiu  eighty  to 
one  hundred  parts  per  million,  with  chlorides  from  one 
to  two  and  one-half  parts  ]ier  million :  its  total  bacteri- 
ological content  is  from  120  to  340  per  cubic  centimetre. 
Montreal  has  an  excellent  street  raihvaj';  its  parks  are 
numerous;  the  largest,  comprising  over  three  hundred 
acres,  occupies  the  greater  portion  of  the  sides  and  top 
of  the  mountain  and  is  well  laid  out  with  carriage  drives 
and  bridle  and  foot-paths. 

Montreal  is  one  of  the  most  important  educational  cen- 
tres in  Canada;  it  possesses  two  well-equipped  universi- 
ties: one  English,  which  is  Protestant  but  undenomina- 


Month. 


January . . . 
February . . 

March 

Aprtl 

May 

June 

July 

August 

September. 

October 

November. 
December  . 


Ten  Years  (1885-94)  Means  of  Bi-Hourly  Temperatures  at  Montreal. 
(Degrees  Fahrenheit.) 


1  A.M. 


11. ;« 

12.21 

22.39 

36.78 

,50.66 

fiO.69 

(M.25 

61.44 

.'H.48 

4:8.0 

31.95 

18.64 


3  A.M. 


10.59 

11.46 

21.41 

35.46 

49.12 

.59.4 

62.82 

60.33 

53.46 

42.16 

31.49 

18.31 


o  A.M. 


9.76 
10.49 
20.09 
34.14 
47.73 
.58.64 
63.11 
59.44 
53.77 
41.ft5 
31.03 
17.37 


A.M. 


9.53 
9.95 
30.36 
36.38 
51.08 
62.26 
65.69 
63.02 
54.04 
41.69 
30.77 
16.83 


10.41 
11.82 
23.08 
39.86 
55.29 
65.82 
69.65 
66.33 
.58.25 
44.98 

:e.44 

17.73 


11  A.M. 

12.88 

14.6 

25.98 

43.32 

58.76 

69.13 

73.07 

69.75 

61.91 

48.2 

.?4.64 

19.71 


1  P.M.       3  P.M.       5  P.M 


14.:87 
16.24 
27.76 
45.47 
61.41 
71.21 
75.  (H 
71.78 
63.78 
49. -,2 
35.64 
20.73 


14.95 
17.01 
28.42 
46.27 
62.33 
71. 8_ 
75.75 
72.09 
64.29 
49.94 

:b.56 
21.02 


13.92 

15.85 

27.55 

45.65 

61.22 

70.31 

74.02 

70.39 

62.. 53 

48.1 

34.28 

19.96 


P.M. 


13.5 

14.86 

25.83 

42.31 

.57.55 

66.86 

70.25 

66.3 

58.68 

45.77 

33.37 

19.61 


P.M.     11  P. 51.    Means. 


13.69 

14.16 

24.68 

40.35 

54.77 

63.89 

67.42 

63.9 

56.93 

44.43 

32.54 

19.12 


12.13 

13.45 

2:^.81 

38.73 

52.81 

62.33 

65.83 

63.. 5:8 

55.52 

43.5 

31.88 

18.77 


12.17 
13.. 51 
24.28 
40.39 

65.19 
6S.s:8 
65., 52 
58.05 
45.36 
32.97 
18.98 
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]Tl4>iit;;j:4»iii4>ry  SprliigSc 
IMoiitreux. 


Me.\n  fok  Ten  Years,  1890-! 


Thermometer: 
(Degrees  FiURENttEiT.) 

possible 

briKlit 

sunshine. 

Number 
of  days  ou 

which 
rain  fell. 

Inches 
of  snow. 

Number 
of  days  on 

which 
snow  fell. 

Iff 

Number 
of  days  on 
which  rain 
and  snow- 
fell. 

S;=|l 

Month. 

SB  S 

|-5» 

jljl 

January 

Fehruary 

42.37 

41.66 

46.B 

70.117 

80.49 

85.95 

8S.,">4 

SC.04 

82.21 

70.7 

56.46 

45.91 

-  17.58 

-  13.02 

-  1.29 
17.05 
33.97 
46.19 
.5(156 
48.36 
37.43 
27.71 

9.01 
-8.64 

15.24 

15.03 

13.96 

16.96 

18.25 

17.39 

17.06 

16.13 

15.8 

13.52 

13.63 

14.19 

84.07 
82.97 
77.81 
67.16 
68.14 
71.71 
72..59 
74.47 
76.94 
77.27 
80.13 
84.22 

36.63 
43.27 
47.99 
51.78 
49.59 
52.94 
59.96 
56.41 
53.15 
40.68 
28.87 
32.88 

0.9 

.69 
1.53 
1.7 
2.98 
4.1 
3.94 
4.25 
3.14 
2.45 
2.13 
1.46 

4.3 
3.2 
7.6 
11.4 
16.6 
15.6 
17.9 
16.9 
14.8 
14.9 
11.1 
5.5 

28.41 
23.52 
18.94 
3.56 

2.5 

10.68 
22.68 

18.7 
1.5.1 
11.7 
3.7 

■  i'.6 

9.7 
16.6 

3.72 

2.98 

3.68 

2.05 

2.98 

4.1 

3.94 

4.25 

3.14 

2.48 

3.24 

3.29 

2.5 
1.9 
3.2 

1.4 

'i.o 

2.8 
2.2 

20.5 
16.9 
16.1 
14.2 
16.6 
15.6 
17.6 
16.9 
14.8 
15.5 
17.9 
19.9 

May 

July  

AUflUSt 

Si[iieinber 

Oilcilier 

November 

December 

tiouiil.  the  other  French  and  under  the  control  of  the 
Roman  Catholic  Church.  There  are  also  numerous  pub- 
lic and  private  schools,  in  both  languages,  of  a  high  oi-dcr 
of  excellence.  There  are  a  public  library,  anartgallery, 
and  several  very  line  private  collections  of  paintings. 

The  flora  of  the  district  is  a  very  rich  one  and  com- 
prises not  less  than  one  thousand  species  of  flowering 
plants.  Several  kinds  of  elm,  maple,  ash,  and  birch 
flourish  in  the  district;  also  the  oak,  beech,  butternut, 
poplar,  willow,  and  lime  trees. 

The  St.  Lawrence  River  runs  in  a  northeasterly  direc- 
tion through  a  broad  alluvial  plain,  boimded  on  tlie  north 
by  the  Laurentides,  a  range  of  undulating  liills  from  one 
to  two  thousand  feet  high,  composed  chiefly  of  metamor- 
phic  rocks  and  holding  in  their  valle.ys  numlierless  small 
lakes  and  watercourses.  Bounding  this  plain  on  the 
south  arc  the  northern  spurs  of  tlie  Adirondacks,  the 
Green  Mountains,  and  the  Appalachians.  Toward  the 
centre  of  it  rise  several  isolated  hills  of  volcanic,  origin 
from  five  hundred  to  eight  hundred  feet  high,  compcsed 
chiefly  of  trap  rock,  their  sides  and  summits  for  the  most 
part  well  wooded.  Four  miles  above  Jlontreal  the  river 
tumbles  in  a  series  of  small  cataracts  over  a  rock}'  ledge 
forming  the  ■■Lachine  Rapids."  and  still  farther  ii|i,  at  a 
distance  of  aliout  nine  miles,  it  widens  into  Lake  St. 
Louis,  six  miles  broad. 

In  -Montreal  and  its  neighborhood  winter  as  a  rule  is 
most  enjoyable  and  healthful.  Snow  falls  about  the 
latter  half  of  November,  and  generally  remains  until  the 
later  weeks  of  March  ;  only  occasionally  during  all  these 
months  (iocs  a  thaw  occur  for  a  few  days.  The  air  is 
dry  and  cold,  but  the  cold  is  rarely  extreme,  and,  owing 
to  the  dryness  of  the  air,  is  cjuite  endurable.  The  sun- 
shine is  bright,  and  there  is  an  absence  of  high  winds. 
During  the  liright  and  starlit  nights  outdoor  sports  of  all 
kinds  inaj'  be  enjoyed;  of  these  the  most  nottible  are 
sleighing,  snow-shoeing,  skating,  skiing,  and  toboggan- 
ing. In  spring  the  melting  snow  in  the  streets,  with  the 
accunuilated  dirt  of  the  winter,  is  apt  to  render  the  last 
two  weeks  in  Maich  and  the  first  two  weeks  in  April 
decidedly  insalubrious.  Bright,  warm  weather  generally 
sets  in  with  the  first  week  of  May.  The  summer  is  warm 
and  dry,  but  showers  are  sufficiently  frequent  to  main- 
tain the  general  verdure.  The  heat  of  the  day  is  followed 
by  an  evening  and  night  always  sufflcientlj'  cool  to  per- 
mit of  restful  sleep.  The  autumn  is  bright,  cool,  and 
invigorating.  The  accompanying  tables  present  the 
average  meteorological  data  for  the  past  ten  j'ears. 

Montreal  has  connections  by  rail  with  all  the  important 
points  on  the  continent,  and  is  the  terminal  port  of  the 
Canadian  steamship  service  to  Europe,  and  of  the  several 
steamship  lines  which  connect  it  with  the  summer  resorts 
on  the  upper  and  lower  St.  Lawrence,  the  Gulf,  the  Lower 
Provinces,  and  Newfoundland. 

Alexander  B.  Blackader. 

MONTREUX.— The  village  of  Montreux.  in  the  Can- 
ton de  Vaud,  Switzerland,  lies  at  the  northeast  corner  of 
the  Lake  of  Geneva  cLatitude  46°  25'  59"  N.,  Longitude 


6°  55'  E.),  directly  opposite  the  ojiening  of  the  Rhone 
Valley.  Beside  Montreux  proper  some  twenty  other  vil- 
lages and  hamlets,  lying  close  together  at  this  point,  are 
included  in  the  district,  or  parish,  bearing  the  same 
name ;  and  it  is  all  these  places  taken  collectively  which 
constitute  the  health  station  of  Montreux.  Of  the  other 
villages  comprised  within  the  district.  Les  Bassets,  Clar- 
ens,  Vernex,  Territet,  and  Chillon  are  perhaps  those 
most  wideh'  known.  Glion,  1,000  feet  above  Montreux, 
and  Les  Avants,  about  2,000  feet  above  Montreux,  are  also 
well-known  health  stations.  The  elevation  of  Montreu.v 
itself  above  sea  level  is  1,220  feet.  The  chief  climatic 
characteristics  of  this  district  are  its  immiuiit}'  from  cold 
winds  and  the  prevailing  stillness  of  its  atmosphere,  both 
of  which  are  due  to  the  very  exceptional  degree  of  shelter 
affoi'ded  by  the  mountains  which  stand  back  of  the  dis- 
trict to  the  north  and  cast.  ]\[oiitreux  itself  is  the  most 
sheltered  of  all  the  group  of  contiguous  villages.  "The 
indentation  of  the  lake,  which  is  here  called  the  Baj-  of 
Montreux,  is  jirotected  by  the  mountains  aroimd  fi'om 
the  north  and  east  winds,  and  in  some  degree  from  the 
northwest  wind,  so  that  it  is  said  to  be.  with  the  excep- 
tion of  Bex,  the  most  slieltered  place  in  Switzerland.  It 
is  also  the  hottest  of  ail  the  Swiss  stations  north  of  the 
Alps  except  Sion,  but  that  applies  only  to  the  summer 
and  spring,  as  Montreux  is  warmer  than  Sion  in  autumn 
and  winter.  The  '  bise  ' — the  cold  northeast  wind — is 
not  nearly  so  much  felt  at  Montreux  as  at  Geneva  and 
Morges;  and  it  has  been  noticed,  during  the  prevalence 
of  a  'bise,'  that  it  has  been  intensely  cold  at  Geneva 
(temperature  14.3"  F.)  and  at  Jlorges  (temperature  18° 
F.),  while  at  Montreux  (temperature  23.fi'  F.)lhe  air  has 
been  almost  calm  and  not  disagreeably  cold.  There  are 
also  less  variations  of  temperatiu'e  at  jMontreux — a  smaller 
range  between  the  maxima  and  minima  "  (Dr.  J.  Burney 
Yeo,  "Climate  and  Health  Resorts").  To  the  "fbhn" 
wind  blowing  up  from  the  south,  down  the  Rhone  Val- 
ley, Montreux  is  much  exposed.  Dr.  Yeo  tells  us  that 
at  Montreux  "the  air  is  very  calm  and  still,  the  number 
of  calm  daj'S  reaching  eighty-five  to  ninety  per  cent., 
whereas  at  Morges  it  only  reaches  thirty-three  per  cent., 
and  it  has  been  noticed  that  the  lake  is  often  calm  from 
Vevey  to  Villeneuve,  when  it  is  agitated  in  the  rest  of  its 
extent.  But  when  the  hot  wind  blows  from  the  south, 
the /(//in,  here  called  the  TO  »f?rt /re,  .  .  .  makes  the  bay  of 
Montreux  very  rough. "  The  winter  temperature  of  5Ion- 
treux  is  moderately  cold.  Dr.  Kisch,  in  Eulenbnrg's 
"RealEncyclopJidie,"  gives  the  following  figures  for  the 
mean  temperature  of  each  of  the  seven  montlis  from  Oc- 
tober to  April:  October.  50.9°  F. ;  November,  41.2°  F. ; 
December.  36.5°  F. ;  January,  33.4°  F. ;  February.  39° 
F.:  March,  41°  F. ;  April,  5().7°  F.  The  mean  t^-mper- 
ature  at  the  hours  of  7  a.m.,  1  p.m.,  and  7  p.m.,  in  each 
of  the  four  seasons,  and  in  each  of  the  seven  colder 
months  of  the  year;  the  mean  temperature  of  the  win- 
ter, of  the  spring,  and  of  the  year;  and  the  mean  and  ab- 
solute maximum  and  minimum  temperatures,  all  of  them 
derived  from  seven  years  of  observation',  are  given  by 
Dr.  Yeo,  and  are  quoted  below : 
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7  A.M. 

1  P.M. 

7  P.M. 

Degrees. 
47.0 
38.7 
34.3 
31.8 
35.0 
37.0 
46.0 

46.6 
61.7 
47.3 
33.8 

Decrees. 
56.6 
47.5 
41.5 
:».7 
44.0 
4.5.2 
57.6 

.56.4 
72.7 
.57.4 
41.7 

Degrees. 
49.0 

41.0 

35.9 

33.9 

38.1 

39.7 

50.4 

49.4 

63.7 

Autumn :  September  to  November  . . . 
Winter :  December  to  February 

49.8 
35.9 

Degrees. 

Mean  annual  temperature 51.0 

Meiin  winter  temperature 36.5 

Mean  spnuK  ti'iiiperature  50.8 

Mean  nia.xiiiiuni  teiiiptMatiire  (July) 77.0 

Mean  iiihiiniuni  temperature  (January)  35.2 

AbsohUe  ma.Nimura  temperature  (July  8th,  187U) 89.0 

Absolute  ininimum  temperature  (February  12th,  1865) . . .  11.4 

Dr.  Kiscli  .states  that  the  nj'cthemeral  range  of  teinper- 
ature  at  Montreux  varies  fro'm  13'  C.  to  16°  V.  (53.6  F. 
to  60.8'  F. );  but  this  statement  is  very  surprising  in  view 
of  the  flgiiies  just  quoted  from  Di'.  Yeo.  The  mean  an- 
nual rainfall  is  fifty  inehes;  the  number  of  rainy  days  in 
winter  and  spring  is  twenty-one,  the  total  number  of 
sneh  days  throughout  the  j'ear  being  sixty  (Dr.  Yeo). 
Dr.  Kisch  puts  the  annual  niunber  of  rainy  days  at 
seventy,  and  tells  us  that  the  mean  relative  humidity  is 
74.7  per  cent. 

Snow  falls,  of  course,  at  Montreux,  but  how  frequently 
and  to  what  depth  I  do  not  know.  In  Flechsig's  Biider- 
Lexikou  we  are  told  that  the  snow  melts  rapidl}',  a  thing 
which  might  readily  have  been  inferred  from  the  sheltered 
position  of  Montreux,  freely  exposed  only  to  southerly 
and  southwesterly  winds.  We  are  also  told  by  the  same 
authority  that,  despite  the  very  considerable  degree  of 
winter  cold  and  the  occurrence  of  snow,  there  are,  almost 
every  winter,  even  in  December  and  .January,  certain 
days  during  the  warmer  part  of  which  an  invalid  can 
safely  sit  out  in  the  open  air  for  several  hours. 

As  a  rule,  fogs  occur  but  rarely  during  the  winter  sea- 
son; yet  they  were  frequent  in  the  winter  of  1875-76.' 
What  remains  to  be  said  respecting  the  climate  cannot  be 
better  told  than  by  direct  quotation  from  Dr.  Yeo's  ad- 
mirable work  on  "Climate  and  Health  Resorts." 

"In  an  average  winter  a  good  deal  of  cold  weather 
must  be  expected  at  Montreux,  as  its  mean  winter  and 
spring  temperature  is  some  5°  F.  lower  than  that  of  Vent- 
nor,  and  4°  F.  lower  than  that  of  Torquay  ;  but  in  favor- 
able .seasons,  on  the  other  hand,  a  good  many  bright, 
clear,  simuy  days  may  be  expected,  and  comparatively 
few  rainy  ones.  In  November  there  are  often  a  good 
many  cold,  damp,  and  disagreeable  days. 

"  In  spring  the  weather  is  often  very  variable.  There 
are,  perhaps,  some  very  fine  days,  and  then  a  sudden  and 
unexpected  return  of  cold,  with  rain  or  snow;  so  that  in- 
valids need  to  take  great  precautions  at  this  season.  Pa- 
tients often  ascend  to  Glion  at  this  period  of  the  year. 
Few  people  spend  the  summer  at  Montreux  on  aecoiuit 
of  the  heat,  but  the  autumn  is  a  fine  season  up  to  the 
middle  of  October,  when  storms  of  rain  frequently  set  in 
and  there  is  occasionally  a  passing  snowfall.  It  is  in  the 
autumn  that  the  grape  cure  is  in  active  progress  at  Mon- 
treux. 

"It  is  an  advantage  at  Montreux  to  have  two  mountain 
stations  of  different  elevations,  such  as  Glion  and  Les 
Avants,  so  readily  accessible;  for  it  does  happen  diuiug 
some  seasons  that  there  is  much  more  sunshine  to  be 
found  at  the  higher  resorts  than  at  the  lower  one,  and 
this  fact  is  easily  ascertainable. 

"  The  winter  and  spring  climate  of  Slontreux,  it  will  be 
seen,  is  by  no  means  a  ijerfect  one ;  it  has,  however,  been 
pointed  out,  as  a  kind  of  compensation,  that  the  hotels 
and  pensions,  which  abotind  here,  are  very  comfortidjle, 
and  that  if  the  weather  out  of  doors  is  bad,  the  invalid 
can  find  good  shelter  and  protection  indoors." 


With  reference  to  this  last  statement  of  Dr.  Y(jo's,  it  i3 
perhaps  well  to  remark  that  Dr.  Kisch-  pronounces  Mon- 
treux to  be  very  inferior  to  Meran,  in  respect  to  out-of- 
door  accommodations  for  invalids,  such  as  parks  (An- 
lagen),  roads,  and  resting-places  (Ruheplatze);  he  says 
that  there  is  a  lack  of  variety  in  the  food  provided,  and 
that  it  is  not  especially  nourishing  (nicht  besonders  kritt- 
tig),  and  that  those  who  stay  long  at  Montreux,  even  in 
the  autumn,  are  apt  to  suffer  from  enniii.  Nevertheless, 
despite  its  climatic  inferiority  in  many  respects  to  many 
more  soutlierly  liealth  resorts,  the  general  excellence  of 
its  hotels  and  penainiif,  the  moderate  cost  of  living,  and 
the  facilities  for  good  schooling  which  there  exist,  still 
combine  to  render  Montreux  an  attractive  place  of  win- 
ter residence  to  many  families;  and  to  these  attractions 
must  be  added  the  siu'passing  beauty  of  the  scenery. 
The  view  of  the  Savoy  Alps,  which  rise  like  a  wall  on 
the  opposite  side  of  the  lake,  and  of  the  grand,  snow- 
crowned  peaks  which  hetn  in  the  Rhone  Valley,  must  be 
seen  to  be  adequately  ai)preciatcd. 

Ci-i.MATOTiiEitAPY. — The  Climate  of  Montreux  is  said 
to  be  unsuited  to  cases  of  advanced  pulmonary  phthisis, 
accompanied  by  marked  febrile  symptoms  [eases  of  phtlii- 
.sis  with  fever  had  best  remain  at  home. — E.  O.  O.]  or 
by  free  secretion,  and  also  to  nervous  patients  having  a 
tendency  to  depression  of  spirits.^  Dr.  Yeo  tells  us  that 
prolonged  residence  at  Montreux  is  said  to  be  serviceable 
in  "cases  of  simple  chronic  laryngitis,  of  chronic  laryngo- 
pharyngitis,  of  grantdar  pharynx  " ;  and  that  "all  these 
chronic  throat  affections  have  a  good  chance  of  cure 
at  Montreux,  especially  if  they  are,  at  the  same  time, 
submitted  to  local  treatment  by  inhalation,"  etc.  He 
includes  in  his  list  of  cases,  said  to  be  benefited  by  pro- 
longed sojourn  at  Montreux,  "cases  of  recurrent  bron- 
chial catairli  oi-  tendency  to  catarrh,  as  well  as  cases  of 
chronic  bronchial  catarrh  when  not  too  inveterate  or 
severe;  persons  with  hereditaiy  i)redisposition  to  con- 
sumption, and  cases  of  chronic  phthisis  and  early  phthi- 
sis when  the  general  health  and  strength  are  otherwise 
good  and  there  is  an  absence  of  fever;  cases  of  chronic 
pleurisy  with  suspicicm  of  the  commencement  of  phthisis, 
as  well  as  cases  of  chronic  empyema  healing  slowly ;  cases 
of  cardiac  valvular  disease  of  rheumatic  origin,  to  ward 
off  bronchial  catarrh  and  fre.sh  rheumatic  attacks,  also 
cardiac  neuro.sis,  especially  if  induced  by  excess  of  tobac- 
co-smoking." 

For  information  concerning  the  "grape  cure,"  which 
is  practised  during  the  autunm  at  Jlontreux,  and  at  cer- 
tain other  resorts  in  Switzerland,  and  elsewhere  in  Eu- 
rope, the  reader  is  referred  to  the  article  on  Meran. 

Hniitinijion  Richards. 

'  J.  Burney  Yeo :  Climate  and  Health  Resorts. 

2  Article  on  Montreu.\,  in  Eulenburg's  Ileal-EncvelopiitUe,  vol.  ix. 

'  Robert  Flechsig :  Bacler-Le.xilion,  art.  "'  Montreux." 

LesAvants  and  Glion. — [These  two  resorts  are  in  such 
close  proximity  to  Montreux  that  mention  may  be  made 
of  them  in  this  connection.  Les  Avants  is  3,230  feet 
above  sea  level,  and  is  reached  from  Montreux  by  a  moun- 
tain railway  to  Glion  and  from  thence  by  carriage  road; 
or  all  the  way  from  Jlootreux  by  load,  in  an  hour  and  a 
half.  It  is  both  a  stuiimer  and  a  winter  climatic  station 
The  plateau  upon  which  this  resort  stauds  is  sheltered 
from  the  north  and  east  by  mountains,  which  are  well 
wooiled,  and  is  open  to  the  south.  The  climate  is  a  mild, 
slightly  tonic,  mountain  one.  "The  air  is  pure  and  free 
from  dust;  the  heat  is  modified  in  summer  by  the  woods 
and  the  lakes,  and  in  winter  the  sun  is  very  jjowerful, 
and  the  sky  almost  free  from  cloud."  .  .  ,  "Great  and 
frequent  changes  of  temperature  are,  however,  of  not 
infrequent  occurrence,  and  prove  very  trying  to  con- 
sumptive patients  "  (Loetseher,  "  Handbook  to  the  Health 
Resorts  of  Switzerland  "). 

It  snows  about  twenty-eight  days  in  winter,  the  sky  is 
overcast  forty -seven  days  and  (|uite  clear  during  sixty- 
seven.  The  air  is  very  drv.  The  meteorological  data 
given  under  Montreux  are  a|i|)lieal)li'  to  Les  Avants.  al- 
lowance being  made  for  the  difference  in  elevation.     The 
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snow  generally  disappears  by  the  middle  of  Slarcli,  aud 
by  April  the  vegetation  is  well  advanced.  By  May  the 
flowers  are  in  the  meadows.'  For  such  cases  as  require  a 
milder  climate  aud  lower  elevation  than  the  higher  Al- 
pine resorts,  such  as  Davos,  St.  Morit/,.  Arosa.'Leysiu, 
etc.,  Les  Avants  can  be  recommended.  The  "Grand 
Hotel  des  Avants"  afifords  excellent  accommodations, 
at  moderate  prices.  The  cases  to  which  this  climate 
is  applicable  are  incipient  pulmonary  tuberculosis 
without  active  symptoms,  in  individuals"  of  good  gen- 
eral liealth ;  bronchitis  with  scanty  e-xpectoratlon. 
tardy  convalescence  from  pleuri.sy  and  pneumonia, 
asthma  of  a  neurotic  origin:  ansemia,  chlorosis,  and 
scrofula. 

Glion.  2.300  feet  high,  is  reached  by  a  cable  railway 
from  Jlontreux  in  six  minutes.  It"  is  situated  on  "a 
mountain  spur,  affording  from  its  Rigi-like  terrace  "a 
magnificent  \iew,  surpassing  in  extent  all  others  on 
the  liay."  It  is  well  protected  from  the  north  and  east 
winds,  and  enjoys  a  comparatively  mild  winter;  hence 
it  is  adapted  ft>r  a  winter-cure  station  of  moderate  eleva- 
tion, although  it  is  most  frequented  in  spring,  summer, 
and  autumn. 

Like  Montreux  it  has  a  milk  and  grape  cure,  as  well  as 
a  Terrain  cure.  It  is  known  for  the  purity  and  dryness 
of  its  air  and  its  equable  temperature.  In"  the  height  of 
sunnner  it  is  a  very  popular  resort  for  visitors  from  Jlon- 
treux.  The  climate  of  Glion  is  suitable  for  much  the 
same  class  of  cases  as  that  of  Les  Avants.  It  is  espe- 
cially recommended  for  nervous  patients,  convalescents, 
the  early  cases  of  pulmonary  tuberculosis,  and  weakly 
children.  There  are  a  number  of  good  hotels  and  pen- 
sions, and  during  the  summer  there  is  an  English  church 
service. 

Still  higher  than  these  two  resorts  is  the  Grand  Hotel 
de  Caux  (3.610  feet),  open  all  the  year  louud,  less  shel- 
tered than  Les  Avants.  (.The  mean  annual  temperature  is 
43'  F.,  aud  relative  humidity  5o.  Fog  and  mist  are  rare; 
and  as  in  the  other  altitude  resorts  one  can  sit  out  in  the 
sun  in  the  depth  of  winter.)  At  the  terminus  of  the 
mountaiu  railway  is  the  Rochers  de  Naye  (6,470  feet), 
with  a  hctel  open  during  the  summer  months. 

Ediritrd  0.  Otis.] 

MONTVALE  SPRINGS.— Blount  County,  Tennessee. 

Post-Ofkrk. — Moutvale.     Hotel  and  cottages. 

Access. — From  Knoxville  via  Knoxville  and  Augusta 
Eailroad,  to  Maryville,  the  present  terminus  of  the  line; 
thence  by  stage  line  to  springs.  The  springs  are  twenty- 
five  miles  south  of  Knoxville.  This  resort  is  located  at 
the  foot  of  the  Chilhowee  Mountains,  1,300  feet  above 
the  sea  level.  The  springs  have  been  celebrated  in  East 
Tennessee  for  a  jieriod  of  lift}-  years  or  more,  and  long 
before  the  Civil  War  the  location  was  a  fashionable  sum- 
mer resort,  where  people  of  this  and  other  States  found 
health  and  pleasure  during  the  heated  term.  From  year 
to  3"ear  extensive  improvements  have  been  made,  aud  now 
we  find  among  the  picturesque  mountains  a  watering- 
place  supplying  about  everything  which  goes  to  make 
up  a  healthful  and  agreeable  refuge  from  the  summer 
heat  of  the  semi-tropical  Southern  States.  The  big  liolel 
building,  with  its  seven  gables,  is  located  in  a  romantic 
spot,  and  around  it  cluster  forty  neat  cottages,  giving 
the  place  the  appearance  of  a  charming  little  village 
built  among  the  forest  trees.  Walks,  fountains,  beauti- 
ful brooks,  and  flowersare  found  on  every  side,  and  with 
the  evergreen  inoimtains  for  a  background  form  a  pict- 
ure of  great  loveliness.  Fronting  the  hotel  is  a  large 
park,  with  broad,  smooth  drives  aud  walks,  and  grassy 
lawns,  affording  ample  scope  for  outdoor  diversions. 
Fountains,  swings,  hammocks,  and  rustic  retreats  are 
scattered  here  and  there.  The  hotel  is  supplied  by  a 
sj'stem  of  water-works  from  the  "Sweet  William" 
Spring.  The  medicinal  springs  are  the  "Great  Chaly- 
beate" Spring,  nearest  the  hotel,  and  the  "Black  Sul- 
phur" Sjiring.  on  the  road  near  Montvale.  The  follow- 
ing auaivsisof  the  Chalybeate  Spring  was  made  by  ProL 
S."B.  Mi'tchell: 


OSE  UNITKD  STATES   GALLON   CONTAINS: 

Solids.  Grains. 

falcium  carbonate 13.26 

iT'Ml  i-arbniiate [/.[  2! 40 

Soiliuiii  sulpUate !!!!!!*  i.5i 

I'ali'iiiiii  slllpbalu Tlizi 

Ma(rti*';<iimi  sulptmto 12.00 

Si'diimi  cbluride '.'.'.'.'.'.  1.00 

Aluminum  o.xiiJe '.'.'.'.'.'.'.'.'.  ,50 

Total 108.^ 

In  addition  to  its  ferruginous  tonic  effects  this  water 
also  acts  as  a  saline  aperient.  It  has  long  been  recom- 
mended as  a  safe  and  reliable  remedy  for  many  of  the 
protean  ills  included  under  the  name  o"f  dyspepsfa.  It  is 
also  valuable  in  uric-acid  .states,  especially  in  those  char- 
actei-ized  by  genito-ui-inary  manifest:itions.  The  Black 
Sulphur  Spring  contains  "lOO.oO  grains  of  .solids  to  the 
Ignited  States  gallon,  of  wliich  the  sulphate  of  magnesia 
(grains  17.07)  and  the  o.xide  of  iron  (grains  1.19)  are  the 
most  important.  James  K.  Crook. 

MOODYVILLE  MINERAL  SPRINGS.  — Pottawatomie 
County.  Kansas. 

Post-Okfick. — Moody  ville.     Hotel. 

Access. — Via  Kansas  Central  Railroad  to  Blaine,  thence 
four  miles  southeast  to  springs.  These  springs  are  three 
in  number,  and  flow  about  twenty -five  gallons  per  min- 
ute. According  to  an  analysis  by  Prof.  J.  R.  Eaton,  of 
William-Jewel  College.  Missouri,  the  waters  contain  the 
following  ingredients: 


Calcium  carbonate. 
jVIapnesium  carbonate. 
Magnesium  sulpbate. 
Sodjum  sulphate. 

Free  carbonic  acid  gas. 


Sodium  cbloride. 

Iron  ( probably  as  carbonate) ,  a 

trace. 
Silica,  alumina,  and  organic 

matter,     a    small    amount 

each. 


The  water  is  used  in  dyspepsia  aud  disorders  of  the 
bowels,  liver,  and  kidneys.  James  K.  Crook. 

MOONSEED,  CANADIAN.  — Menispeiimlm.  Texas 
sarsaparilla.  Yellow  iiariila.  "The  rhizome  and  roots 
of  ilcnispermuia  Canadense  L.  (fam.  Menispermaceo') " 
(IT.  S.  P.).  This  is  a  prostrate  and  twining  herbaceous 
vine,  with  excentrically  peltate,  angled  or  lobed,  alter- 
nate leaves,  and  axillary  panicles  of  pale-yellow,  dioeci- 
ous flowers. 

Moonseed  arises  from  a  long,  slender  rhizome,  which, 
with  its  adhering  roots,  is  the  official  portion.  It  is  dried 
in  flexible,  tough  pieces,  a  metre  or  so  in  length,  and 
about  five  millimetres  in  thickness,  with  a  finel.y  shriv- 
elled brown  bark  and  yellow  section.  Odor  slight,  taste 
bitter.  It  grows  in  most  parts  of  North  America,  and 
was  introduced  into  medical  use,  thirty  or  forty  years 
ago,  as  a  substitute  for  sarsaparilla  in  "scrofulous  af- 
fections," etc.  There  is  no  evidence  to  show  that  it  is 
anything  but  an  inferior  bitter  tonic.  Its  composition 
— berberiiie  and  the  white,  ci\ystal!ine,  iJitter  alkaloid 
menispiiie,  soluble  in  water — recalls  its  near  botanical 
relatives,  cnlumbo  and  pareira.  The  dose  is  4  to  8  gm. 
(  3  i.-i.i.),  and  a  fluid  extract  is  official. 

The  family  Menispenitaniv.  comprising  about  a  hun- 
dred species,  mostly  woody  climbers  of  tropical  regions, 
is  notable  for  the  great  number  and  varietj'  of  its  bitter 
principles,  on  account  of  which  a  large  number  of  its 
species  are  used  as  simple  bitters.  Among  the  most  im- 
portant of  these  are,  in  Inilia,  various  species  of  Tino- 
spora,  especially  T.  cordijolia  Miers,  and  the  wood  of  Cos- 
chu'iim  fenestrattun  Colebr.,  the  laltcr  known  as  Indian 
calumba  and  largel}'  used  in  India  as  a  calumba  substi- 
tute. In  South  America,  several  species  of  Abiita, 
especiall)'  -1.  nifescens  Aubl.,  and  a  number  of  species  of 
Coccniiis  are  sirailarl.y  employed.  Henry  H.  Busby. 

MOORMAN    MINERAL  WELL.— Washtenaw   County, 

Michigan. 

Pi)sr-(jKFicE. — Y])silanti. 

The  waters  of  the  jMoornian  Well  arc  used  to  supply 
the  Occidental   Bath-house,   which  is  situated  near  the 
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ceutre  of  the  clianiiiiig  city  of  Ypsilaiiti.  on  the  line  of 
the  Micliigau  Central  and  ihe  Lake  Shm-e  and  Michigan 
Soutliern  Railmad.  'I'he  batliing  establishment  contains 
fort.v  large  well -ventilated  bath-rooms,  besides  parlors 
for  "ladies  and  gentlemen,  smoking  and  reading  rooms, 
and  other  adjuncts  of  a  modern  tirst-elass  institution  of 
this  kind.  The  water  of  I  Ids  well  has  been  in  use  .since 
1848,  and  has  become  widely  known.  The  baths  are 
highly  recommended  in  uteriiie  intlammations  and  con- 
gestions, in  skin  diseases,  sciatica,  and  iutlammatory  rheu- 
matism and  gout.  Internally  the  water  is  said  to  lie 
valuable  in  constipation,  dyspepsia,  chronic  alcoholism, 
and  in  hay  fever.  It  is  als<5  used — by  means  of  insuffla- 
tion, in  a  douche,  and  in  the  form  of  a  gargle— in  nasal 
and  pharyngeal  catarrh.  The  following  analysis  was 
made  by  "James  H.  Shepherd,  of  the  Ypsilanti  High 
School,  in  1884. 

One  United  states  Gallon  Contains: 

Solids.  Grains. 

Magnesium  sulptiate 103.76 

Potassium  sulphate 35.33 

Ferrous  salts Traces. 

Ciilc'iuin  snlplKite Ii5.65 

Milt-'lic.<iuiii  liliiliiidi- 10.87 

Sii'liulii  siiliihiiU' 8.43 

Phi.spliMtfs Traces. 

Silir. m  ilioxide  19.81 

Calciiun  (.arbonate .- 57.26. 

Borates Traces. 

Sodium  chloride 1,.573.1J2 

Lithium  salts Traces. 

Calcium  chloride 143.a5 

Baiiiiiii  salts Traces. 

Masiirsiuiii  chloride 138.09 

Strontium  salts Traces. 

Organic  matter Traces. 

Total 2,2.56.26 

Sulphureted  hydrogen  gas,  26.84  cubic  inches. 

The  bath-house  is  connected  with  the  new  Occidental 
Hotel,  where  ample  arrangements  are  made  for  the  com- 
fort of  guests.  Ypsilanti  also  contains  several  well'- 
known  mineral  wells.  The  most  important  of  these  are 
the  Ypsilanti  and  Owens  Wells.  They  are  highly 
charged  with  mineral  ingredients,  and  are  also  of  the  sa- 
line-calcic class.  James  K.  Crook. 

MORBIDITY.     See  Vital  Statutics. 

MORBUS      MACULOSUS      WERLHOFII.— (Purpura; 

Bluttieckenkranklieit.)— L>KFiNiTi(iN. — A  disease  charac- 
terized by  the  spontaneous  appearance  of  transitory  hem- 
orrhagic areas  in  the  skin,  mucous  membranes,  and  inter- 
nal organs,  and  rarely  associated  with  hemorrhages  from 
the  mucous  membranes. 

Extravasation  of  blood  into  and  beneath  the  skin  occurs 
more  or  less  constantly  in  a  great  variet}'  of  diseases  and 
conditions,  and  as  such  is  commonly  knowu  as  "  secondary 
or  symptomatic"  purpura.  Besides  this  group  we  have 
a  second  in  which  the  purpuric  eruption,  appearing  with- 
out apparent  cause  and  unaccompanied  by  marked  con 
stitutional  symptoms,  is  in  itself  the  chief  symptom.  To 
this  is  given  the  name  "  primary,  essential,  or  idiopathic  " 
purpura.  Though  strictly  speaking  a  symptom  only,  in 
the  latter  case  we  may  consider  it  a  disease. 

From  the  large  grou])  of  diseases  with  subcutaneous 
extravasations  of  blood  Werlhof.  in  the  latter  part  f  the 
last  centur}',  isolated  one  to  which  he  gave  the  name 
purpura  ha;morrhagica,  a  term  probably  corresponding 
more  or  less  closely  witli  primary  purpura.  Later  writers 
separated  purpura  simplex  as  a  distinct  disease,  and  estab- 
lished purpura  urticans  as  one  of  its  subdivisions.  Fi 
nally,  peliosis  rheumatica  and  Henoch's  jMirpura  were 
described.  Such  a  division,  however,  except  for  tin  pur- 
poses of  clinical  work,  is  not  warranted,  since  no  funda 
mental  differences  separating  these  various  forms  exist. 
We  find,  instead,  a  variation  in  the  severity  of  certain 
symptoms,  with  the  various  types  constantly  mergiug 
the  one  into  the  otiier. 

Hoffmann,  Litten,  and  others  prefer  to  group  all  varie- 
ties of  essential  purpura  imder  the  term  morbus  maeulo- 


sus  Werlhofii,  and  to  consider  them  from  a  general  stand- 
point.    In  this  broad  sense  the  term  is  here  used. 

EridLiiov. — Accurate  knowledge  concerning  the  cause 
of  iiurpiira  is  entirely  wanting,  in  most  cases  no  expla- 
nation of  the  condition  being  possible.  Its  appearance  is 
spontaneous  and  primary,  never  endemic  or  epidemic. 
Previous  physical  cmulition  seems  to  be  unimportant. 

In  a  series  of  two  hundred  cases,  McKenzie  has  shown 
the  disease  to  be  slightly  more  common  in  men  than  in 
women,  and  that  seventy-seven  per  cent,  of  all  cases  oc- 
cur during  the  first  three  decades  of  life.  Other  writers 
believe  the  disease  to  be  somewhat  more  common  at  the 
age  of  iniberty. 
"Such  conditions  as  poor  food,  wet,  exposure,  fatigue, 
debility  and  starvation,  though  often  enumerated,  cannot 
be  sho"wu  to  be  of  more  etiological  importance  in  purpura 
than  in  many  other  diseases.  Purpura  is  found  willi  tlie 
same  freciueiicy  among  all  classes.  It  is  never  hereditary. 
The  liemorrliagic  diathesis  is  not  infrequently  a.ssociated 
with  certain  nervous  eoiidil  ions  (severe  neuralgia,  nervous 
shock,  etc.),  as  point rd  out  by  Weir  Mitchell  and  others, 
and  to  these  tlie  relation  ajipears  certain. 

Venous  stasis,  tliough  in  itself  not  sufficient  to  produce 
the  disease,  is  undouhtedly  an  important  factor.  The 
character  of  the  blood  in  some  cases  suggests  a  possible 
iutluence  in  pioducing  the  condition.  We  may  find  ana;- 
mia  of  a  si'condary  or  even  a  pernicious  type,  leucocytosis, 
antl  changes  in  its  chemical  composition,  specific  gravity, 
and  rc;iction. 

Silliermann  and  Koehler,  working  upon  animals,  were 
able  to  produce  the  subcutaneous  hemorrhages  by  the 
use  of  certain  ferments  and  toxic  substances  injected 
directly  into  the  veins.  In  a  few  cases  bleeding  occurred 
from  all  the  internal  organs  as  well  as  into  the  skin.  Sil- 
bermann  regards  purpura  as  a  primary  blood  di.sease, 
"causing  slowing  of  the  cuiTenl),  stasis  with  the  formation 
of  throinbi,  and  subsequently  degeneration  of  the  vessel 
walls."  leading  to  extravasation  of  blood  into  the  tissues. 

Much  in  the  nature  and  course  of  the  affection  suggests 
an  infectious  origin,  and  many  attempts  have  been  made 
to  isolate  micro-organisms  from  the  blood.  In  1884  Pe- 
trone  found  in  the  blood  of  a  purpuric  patient  small 
round  bodies  which  he  considered  .spores  of  a  bacillus,  to 
which  he  gave  the  name  of  bacillus  purpuni;.  Rabbits 
inoculated  from  the  cultures  developed  the  typical  le- 
.sions.  and  careful  examination  of  the  tissues  demonstrated 
the  presence  of  the  bacilli  in  the  capillaries.  Letzerich 
obtained  similar  results  and  considered  purpura  a  charac- 
teristic infectious  disease.  He  was  himself  finally  stricken  . 
with  the  di.sease,  and  from  liis  own  blood  grew  cultures  of 
a  l)acillus  probably  iilentical  with  Petrone's,  which  by 
inoculation  into  animals  produced  purpura.  The  bacilli 
and  spores  were  constantly  found  in  the  petechia".  Gi- 
mard,  Tizzoni,  Giovaunini,  and  Kolb  report  the  isolation 
of  various  bacteria  from  the  blood  and  petechiie  of  pa 
tients  suffering  from  purpura.  In  spite  of  these  striking 
results,  we  must  await  more  conclusive  evidence.  We 
are  justified  only  in  saying  that  in  many  cases  of  pur- 
pura the  infectious  origin  seems  unquestionable. 

Arjelio  believes  the  cause  lobe  one  of  auto  intoxication 
through  the  alisorption,  by  the  intestines,  of  decomposed 
albumin. 

Sympto.ms. — .V  few  symptoms  are  found  more  or  less 
constantly  in  all  grades  of  purpura. 

Lesions  in  the  Skin. — The  cutaneous  hemorrhages  show 
an  extraordinary  variation.  They  ma>'  be  round,  oval, 
or  irregular,  single  or  confluent,  and  in  rare  ca.ses  indu- 
rated. Though  commonly  less  than  1  cm.  in  diameter, 
they  may  be  ]ircscnt  as  very  large  areas,  or  even  the 
entire  skin  may  be  involved.  In  all  cases  these  ap|iear 
without  local  iiitlammation  or  Iiyperamiia,  and  on  normal 
skin.  The  location  of  the  spots  is  more  often  on  the 
lower  legs  and  feet,  frequently  on  the  arms  and  belly, 
more  rarely  on  the  face  and  cliest.  Their  ajipearance  is 
sudden  and  in  crojis,  as  it  were.  At  first  of  a  blood-red 
color,  the  areas  almost  immediately  begin  to  fade,  if  su- 
perficial, first  assuming  a  ]iurplish  tint,  then  a  yellowish- 
green,  later  becoming  a  pale  brown,  the  whole  process 
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requiring  from  two  to  eight  days.  Wlien  the  liemor- 
rhage  is  deep,  a  bluish  color  is  very  often  present;  and  if 
a  considerable  effusion  of  blood  takes  place,  pigment  is 
deposited  which  persists  for  weeks  or  months,  iuul  micro- 
scopically for  years.  Deep  effusions  of  blood  bi'tween 
the  bones  and  periosteum  give  a  faint  blue  color  with 
deep  induration,  over  which  the  skin  is  luovabU'. 

Ilcinurrluif/ett. — In  the  severe  forms  of  this  disease  actual 
bleeding  from  the  mucous  and  serous  surfaces  occurs. 
E))ista.\is  is  the  form  most  frequently  met  with,  but 
hemorihage  may  also  come  from  the  throat,  gums,  stom- 
ach, intestines,  kidneys,  or  bladder,  or  the  blood  may  es- 
cape even  into  the  serous  cavities.  Retinal  hemorrhages 
are  seldom  seen. 

Bl'i'iil. — The  blood  in  the  majority  of  instances  gives 
evidence  of  no  striking  changes,  but  in  very  severe  forms 
one  finds  marked  anaimia  of  a  secondary  character.  In  a 
few  cases  observed  by  Ajelio,  Spietschka,  Billings,  and 
othei's,  very  profound  diminution  in  the  h.-emoglobin,  a 
considerable  leucocytosis,  increased  blood  plates,  slight 
degeneration  in  the  red  corpuscles,  and  presence  of  a  few 
blasts  are  recorded.  In  general,  no  uniform  results  have 
been  obtained. 

/■>(■(/•  of  a  moderate  degree  is  often  present,  rarely  hy- 
perpyrexia. The  pronoimced  febrile  cases  are  usually  of 
the  severest  form,  and  almost  invarialily  end  fatall\'. 

Goistro-intexliiml  Hi/mptoms. — Apart  from  anorexia 
these  are  wanting,  or  are  onh'  slight,  except  in  the  woist 
fornts  of  purpura.  Intense  abdominal  cramps,  resem- 
bling the  crises  of  locomotor  ataxia  or  Ihe  colic  of  chronic 
lead  poisoning,  accompanied  by  vomiting  and  diarrha-a, 
are  ])ronounced  in  occasional  instances. 

Alliitiiiiniiriii  without  evident  nephritis  of  delinitechar- 
acter  is  sometimes  found,  especially  late  in  the  course  of 
the  disease. 

Tlii-ddt  Si/m)iiomK. — Osier  calls  attention  to  the  occur- 
rence of  moderate  symptoms  of  sore  throat  with  local 
necrosis. 

The  .symptoms  of  purpura  are  subject  to  extreme  va- 
riations." both  in  their  intensity  and  in  their  grouping,  in 
nianv  cases  changing  quick!}'  from  one  tj'pe  to  another 
while  under  observation.  Asempha.sized  above,  no  accu- 
rate division  of  the  tiisease  into  \-arieties  is  possible,  but 
for  purposes  of  description  and  clinical  study  we  may 
describe  three  main  forms,  namely,  pin-pura  simplex, 
purpura  rheumatica.  and  purpura  ha'morrhagica.  The 
prominent  symptom  of  the  first  is  the  subcutaneous  ec- 
chymoses,  of  the  second  the  arthritic  phenomena,  and  of 
the  third  the  bleeding  fron\  mucous  surfaces.  By  many 
authors  a  fourth  form  is  described,  the  so-called  Henoch's 
purpura,  in  which  the  combination  of  marked  abdominal 
symptoms,  subcutaneous  hemorrhages,  and  joint  manifes- 
tations, are  the  tlistinctive  symptoms. 

Fni-piiva  &■»(/;/(?.(•.— Suddenly  without  prodromes,  and 
in  the  majority  of  cases  unaccompanied  by  constitutional 
symptoms,  eccliymoses  develop  on  the  extremities.  The 
enijition  but  seldom  invades  the  trunk  atul  face.  In  ex- 
ceiitional  cases  there  may  be  constitutional  disturbances, 
as  slight  fever,  malaise,'  moderate  digestive  symptoms, 
rapidly  increasing  anremia  of  a  mild  order,  and  even 
sliffht "swellings  with  pain  in  the  legs  or  arms.  There  is 
commonly  slight  diarrho'a.  The  patient  usually  recov- 
ers in  a  few  days,  but  some  cases  have  proveil  fatal  after 
only  a  short  course. 

Under  tlie  name  of  purpura  tirticnns  are  included  those 
cases  in  which  the  ecchj-moses  take  on  the  form  of  urti- 
caria. 

-  I'lirpin-a  Ifmnorrliaffka.— The  name  morbus  maeuloaus 
Werlhotii,  which  we  "have  used  to  include  all  primary 
purpuric  diseases,  is  often  restricted  to  this  form.  To 
this  irroup  belong  all  severe  and  obstinate  cases  of  pur- 
pura'in  which  bleeding  takes  place  from  senms  or  mu- 
cous surfaces.  It  is  often  observed  without  fever  or  pro- 
dromes, but  more  frequently  the  attack  is  ushered  in  by 
definite  constitutional  distvu-bances  (headache,  malai.se, 
pains  all  over  the  body,  diarrhtea.  and  vomiting),  which 
after  a  few  days  are  followed  by  hemorrhages  into  the 
skin  and  bleeding  from  muciuis  "membranes.     In  excep- 


tional cases,  tills  last-mentioned  symptom  precedes  all 
others.  The  bleeding,  although  it  comes  more  com- 
monly from  the  nose  or  mouth,  may  also  come  from  the 
lungs,  stomach,  intestines,  kidneys,  or  bladder.  Not  in- 
frequently the  hemorrha.ire  becomes  profuse  and  uncon- 
trollaVile.  leading  to  alarming  symptoms.  The  presence 
of  modenite  pain  in  the  joints  with  local  (i'<lema  and  ten- 
derness does  not  exclude  cases  from  this  group.  Ana'uiia 
is  frequently  present,  occasionally  of  an  extreme  charac- 
ter; in  one  of  Billings' cases  the  hicmoglobin  sank  rapidly 
to  fifteen  per  cent.,  and  the  red  cells  to  r)CO,000  ])er  c.  mm. 
A  separate  but  needless  division  of  purpura  haMnor- 
rhagica  sometimes  made  is  that  of  piirjuirii  fiilminans, 
this  terui  being  applied  to  cases  which  are  of  a  very  vio- 
lent nature.  The  acute  onset,  rapid  course,  and  death  in 
from  one  to  five  days,  strongly  suggest  a  septic  fever. 

Pnrpiirii  Rlieiniiiilicd  (VvWosm  Rheumatica,  Schiinlein's 
Disease). — The  occurrence  of  an  eruption  cithei'  jiurpuric, 
urticarial,  or  erythematous,  together  with  definite  arthri- 
tic phenomena  of  pain  and  swelling,  gastro-enteric  symp- 
toms, and  a  prolonged  course,  characterizes  this  affec- 
tion. It  is  a  disease  of  young  adults.  Unlike  purpura 
httmorrhagica,  this  form  almost  never  shows  a  sudtlen 
onset;  for  several  days  or  a  week  the  patient  complains 
of  weakness,  sore  throat,  fever,  anorexia,  vomiting,  and 
other  general  sj'mptoms.  These  are  followed  byshoot- 
ing  pains  and  stiffness  in  the  muscles  and  joints,  the 
typical  course  showing  the  earliest  involvement  in  the 
lower  extremities.  The  u'dema,  though  exceedingly  va- 
riable, is  at  times  intense  and  may  occur  in  any  part  of 
the  body,  even  on  the  face.  The  rash,  which  frequently 
appears  in  the  vicinity  of  the  affected  joints,  ordinarily 
corresponds  to  the  simple  purpuric  type,  but  may  show 
urticarial  wheals  or  even  notkdar  infiltrated  areas  and 
vesicles.  In  the  case  of  a  ymmg  woman  whom  I  saw  at 
the  Massacliusetts  General  Hospital,  the  urticarial  spots 
appeared  with  great  regtdarity  late  every  afternoon  for 
a  period  of  eight  days.  In  the  same  case  there  was  con- 
siderable necrosis  of  the  .soft  palate  and  both  tonsils. 
Opinions  dift'er  widely  as  to  the  relation  of  this  disease 
to  rheumatism,  but  at  present  we  have  no  definite  evi- 
dence of  any  rheumatic  origin. 

Henoch  has  described  another  form  of  piupura  which 
occurs  mainlj'  in  children,  and  is  marked  by  ecchymoses 
beneath  tht  surface  of  the  skin,  bleeding  from  the  mu- 
cous membranes,  joint  manifestations,  renal  and  gastro- 
enteric symptoms.  Diarrhcea  and  vomiting  with  intense 
abdominal  cramps  are  especially  characteristic,  as  are  also 
the  occurrences  of  malajna  and  ha-matemesis. 

P.\Tnoi,OGic.\i.  Ak-VTOMY. — The  petechia?  and  ecchy- 
moses constitute  the  only  constant  lesions.  The  conditions 
in  the  tissues  in  the  immediate  vicinity  of  the  extrava- 
sations are  of  considerable  interest.  Many  of  the  small 
blood-vessels  show  a  very  marked  thickening  with  hj-a- 
line  degeneration,  and  in  many  instances  even  necrosis 
of  the  wall,  associated  with  extensive  thrombus  forma- 
tion. About  the  vessels  the  connective  tissue  is  densely 
infiltrated  with  blood  corpuscles  and  blood  pigment. 
Although  this  is  not  a  constant  occurrence,  the  muscle 
may  show  small  hemorrhagic  areas.  Depending  upon 
the"  severity  and  type  of  the  disease,  the  mucous  mem- 
branes and  internal  organs  maj-  likewise  give  evidence 
of  hemorrhage.  In  a  few  instances,  collections  of  blood 
have  been  found  beneath  the  periosteum  of  the  bones. 
No  arthritic  changes  can  be  demonstrated  beyond  a  mod- 
erate hemorrhage  into  the  synovial  membrane.  Not  un- 
commonly the  "spleen,  Peyer's  patches,  and  the  lymph 
nodes  are  enlarged  and  contain  much  blood  pigment. 

roMPi.TC.\Ttoxs  .\ND  Seqikl.-k. — The  complications 
which  are  most  serious  and  which  are  most  frequently 
encountered,  are  those  arising  in  consequence  of  the  in- 
ternal hemorrhages,  either  parenchymatous  or  into  .serous 
cavities.  Nephritis  sometimes  develops,  even  years  after 
the  purpuric  attack.  Rarely  pneumonia  or  oedema  of  the 
lungs  complicates  the  disease. 

Course  .\nd  Pi!Oono.sis. — As  in  its  symptoms,  the 
course  of  pin-pura  in  all  forms  is  subject  to  great  vari- 
ations, depending  very  largely  upon  the  severity.  In  gen- 
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eral  it  maybe  said  that  the  inajoritj'  of  patients  recover. 
When  the  disease  is  of  a  mild  character,  the  course  is 
sliort,  varying  from  a  few  (hiys  to  weeks,  seldom  more 
than  three,  and  occasionally  terminating  with  only  one 
crop  of  spots,  but  more  frequently  only  after  there  have 
been  several  crops.  The  duiatiou  of  the  more  marked 
types  of  the  disease,  especially  those  with  hemorrhages 
from  mucous  membranes,  is  much  more  protracted,  being 
rarely  less  than  several  weeks,  often  as  many  months, 
and,  through  the  occurrence  of  relapses,  even  years.  In 
the  worst  forms,  the  patient  often  dies  within  a  few  days 
from  the  onset.  With  the  arthritic  type,  repeated  re- 
lapses are  apt  to  occur,  thus  making  the  convalescence 
protracted  even  for  months  or  years.  A  fatal  issue  is 
seldom  seen. 

Diagnosis. — Purpura  so  often  accompanies  other  dis- 
eases that  a  diagnosis  of  the  primary  form  may  be  difli- 
cult.  One  must  always  consider  the  possibility  of  the 
toxic  form  following  various  poisons,  as  mercury,  phos- 
phorus, and  mineral  acids,  as  well  as  the  infectious  pur- 
pura sccondaiy  to  smallpox,  scarlet  fever,  diphtheria, 
typhoid,  measles,  septictTjmia,  and  .sj'philis. 
"  llitni'ijihiUii.  especially  in  tlie  new-born,  in  some  in- 
stances very  closely  reseml.ifes  purpura  of  the  hemorrhagic 
kind;  but  "in  the  former  the  presence  of  hereditary  fac- 
tors, together  with  the  bleeding  from  the  umbilicus, 
and  occasional  jaundice,  ordinarily  suffices  to  differenti- 
ate them. 

Senrry. — In  this  disease  we  may  have  extravasation  of 
blood  into  the  subcutaneous  tissues  and  muscles,  giving 
indurated,  hemorrhagic  spots  and  patches  not  unlike 
purpura,  but  close  attention  to  the  circumstances  and 
previous  health  will  throw  much  liglit  upon  the  diag- 
nosis. Furthermore,  the  swollen  and  bleeding  gums  of 
scorbutus  are  never  found  in  the  latter  disease.  This 
disease,  unlike  purpura,  may  be  endemic  or  epidemic. 

Pn'man/  Amnniii,  intd  Ijnikiftaia,  coming  on  acutely 
with  hemorrhage,  must  not  be  forgotten,  since  only  a 
blood  examination  in  certain  cases  serves  to  distinguish 
them  from  purpura. 

PtteiKMeii/camia  may,  in  rare  cases,  present  even  greater 
ditticulties,  and  can  be  certainly  diagnosed  only  in  the 
presence  of  enlarged  spleen  and  lymph  nodes, 

Rheiimutisni,  when  accompanied  by  a  hemorrhagic  skin 
eruption,  bears  only  a  superficial  resemblance  to  hemor- 
rhagic purpura.  In  rheumatism  there  are,  as  a  rule, 
higher  fever,  profuse  sweats,  much  more  marked  pains 
in  the  joints,  which  move  with  greater  frequency  from  one 
joint  to  another,  considerable  exudation  into  the  joints, 
and  more  common  association  of  cardiac  complications. 

Erythema  of  the  exudative  type,  if  causing  ecchymo- 
ses,  gives  a  picture  suggestive  of  purpura;  but  the  color 
of  tire  skin,  being  due  to  congestion  in  the  blood-vessels, 
disappears  with  pressure,  to  return  when  the  pressure  is 
removed. 

MnUr/niint  Emlocarditis  can  be  readily  distinguished  by 
the  presence  of  cardiac  lesions. 

Ti!E.\T-\iENT, — For  primary  purpura,  no  treatment  has 
given  very  satisfactory  results.  Rest  in  bed  for  a  long 
period  is  desirable  iu  all  cases,  and  essential  in  severe 
forms,  since  the  prolonged  rest  seems  to  lessen  the  chances 
of  retapse  as  well  as  the  severity  of  the  attack.  Mental 
activity,  excitement,  overwork,  exposure  to  cold,  and 
trauma  of  the  skin  must  be  provided  against.  The  sick- 
room should  be  cool,  the  diet  light  and  nutritious,  and 
without  stimulants  of  any  kind.  Acid  drinks  may  be  of 
advantage.  If  there  is  any  tendency  to  constipation, 
mild  catliartics,  such  as  castor  oil  and  cascara,  or  enemata. 
may  be  eniploj'ed  to  advantage.  Of  considerable  help 
are  warm  baths  to  which  chlorides  or  carbonates  have 
been  added. 

Of  drugs,  turpentine,  according  to  McKenzie,  is  the 
most  reliable  remedy.  When  the  coagulability  of  the 
blood  is  much  diminished,  Wriglit  recommends  the  use 
of  calcium  chloride  in  twenty-grain  doses,  and  claims  to 
have  seen  excellent  results  following  its  use.  Werlhof 
claims  to  have  found  in  sidphuric  acid  a  specific.  When 
the  bleeding  has  been  marked,  ergot,  acetate  of  lead,  tan- 


nic acid  and  gallic  acid  in  a  few  instances  appear  to  have 
been  of  service.  Osier  and  others  advise  the  use  of 
Fowler's  solution  given  to  the  limit  of  tolerance.  In 
cases  of  Schonlein's  disease,  the  salicylate  compounds  ap- 
pear beneficial,  but  give  no  such  results  as  in  rheumatism, 
and  must  be  used  with  care.  If  collapse  should  occur 
the  usual  treatment  by  stimulants,  by  the  employment  of 
heat,  or  by  injections  of  decinormal  saline  solution, 
should  be  adopted. 

After-care  demands  a  carefully  regulated  diet  and  a 
quiet  life  in  the  open  air.  Tonics  may  be  employed  if 
indicated,  also  iron  and  arsenic  in  the  presence  of  anfe- 
mia.  With  the  slightest  tendency  to  a  return  of  the  pur- 
puric symptoms,  it  is  imperative  that  the  patient  should 
return  to  bed. 

An  examination  of  the  urine  should  be  made  from  time 
to  time  for  a  considerable  period,  since  albumin  has  been 
known  to  appear  even  after  the  lapse  of  months,  and  in 
some  cases  a  chronic  nephritis  has  developed. 

Edwin  Allen  Locke. 

MORPH\NE.—^rol■p/nna  (CH.oNOj-fH.O  =  303.34). 
An  alkaloid  obtained  from  opium. 

OiticuN, — Morphine  is  of  great  interest  as  being  the 
first  alkaloid  ever  discovered  and  probably  of  more  me- 
dicinal imix>rtance  than  any  other  article  of  the  materia 
medica.  Its  origin  and  occurrence  are  fully  discussed 
under  the  title  Opium.  Its  occurrence  in  the  vegetable 
kingdom  elsewhere  than  in  the  poppy  capsule  is  not 
positivel}'  proven,  but  it  is  probable  that  it  exists  iu 
minute  aiuoiuit  in  the  milk  juice  of  Argemone,  Its 
preparation  consists  essentially  in  repeated  macerations 
of  the  opium  in  distilled  water,  Ijy  which  the  luorphine 
salts  are  dissolved  out,  filtering  the  solution,  and  adding 
alcohol  and  ammonia  water,  by  which  latter  the  salts  are 
decomposed  and  tlie  morphine  is  precipitated.  The  re- 
sulting crystals  contain  more  or  less  impurities,  consist- 
ing of  other  alkaloids,  coloring  matter,  etc.,  and  require 
repeated  ]iuriHeation  jirocesses. 

Di:sci!ii'Ti().\  -\ND  Tests. — Colorless  or  white,  shining, 
prismatic  crystals,  or  fine  needles,  or  a  crystalline  powder, 
odorless,  and  having  a  bitter  taste ;  permanent  in  the  air. 

Soluble,  at  15'  C.  (59"  F.),  in  4,350  parts  of  water,  and 
in  yOO  parts  of  alcohol ;  in  455  parts  of  boiling  water,  and 
in  36  parts  of  boiling  alcohol;  also  soluble  in  4,000  parts 
of  ether. 

When  heated  to  about  75°  C.  (167°  F.),  morphine  be- 
gins to   lose   its  water  of    crystaUization.     Heated   for 
some  time  at  100°  C.  (313°  F.),  it  becomes  anhj-drous.  ■ 
At  3.54"  C.  (489'  F.)  it   melts,  forming   a  black  liquid. 
Upon  ignition,  it  is  consumed  without  leaving  a  residue. 

Morphine  has  an  alkaline  reaction  upon  litmus  paper. 

When  crystals  of  morphine  are  sprinkled  upon  nitric 
acid  (specific  gravity  1.2.50  to  1.300),  they  will  assume  an 
orange-red  color,  and  then  produce  a  reddish  solution 
gradually  ehangin.ir  to  yellow. 

On  shaking  a  small  portion  of  morphine,  in  a  test  tube, 
with  lOcc,  of  chlorine  water,  the  latter  will  acquire  a 
yellowish  color.  On  now  carefully  pouring  a  small 
amount  of  ammonia  water  on  the  surface  of  the  liquid,  a 
brown  or  reddish-brown  zone  will  form  at  the  line  of 
contact  of  the  two  liquids. 

If  to  a  neutral  one-percent,  solution  of  morphine,  made 
by  the  careful  addition  of  dilute  sulphuric  acid,  a  few 
drops  of  ferric  eliioride  T,  S.  be  added,  a  blue  color  will 
be  produced  which  is  destroyed  by  acids,  alcohol,  or 
heating. 

On  treating  morphine  with  cold,  concentrated  sul- 
phuric acid  free  from  nitric  acid,  the  liquid  should  not  at 
once  acquire  more  than  a  faintly  yellowish  tinge  (ab- 
sence of  more  than  traces  of  mtrcotiiie.  paparerine,  etc); 
and  the  subsequent  addition  of  a  small  crystal  of  potas- 
siuiu  permanganate  should  produce  only  a  greenish,  but 
no  violet  or  purple,  color  (diiference  from  stri/chitinc). 

On  precipitating  a  solution  of  any  of  the  salts  of  mor- 
phine by  ammonia  water,  dissolving  the  washed  precipi- 
tate in  sodium  hydrate  T.  S.,  shaking  the  solution  with  an 
equal  vohuneof  ether,  and  evaporating  the  ethereal  solu- 
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tion,  no  appreciable  residue  sliould  remaiu  (absence  of 
iiarcotiire.  cndeine,  etc.). 

On  adding  4  c.c.  of  potassium  or  sodium  liydratc  T.  S. 
to  0.2  gm.  of  morphine,  a  clear,  colorless  solution,  free 
from  an}-  vmdissolved  I'esiduc,  should  result  (absence  of, 
and  difference  from,  ain'oiis  other  alktilokln). 

Actions  .vnd  Uses. — In  a  general  and  brief  way,  mor- 
phine may  be  described  as  the  typical  somnifacient  and 
general  analgesic,  with  moderate  locally  analgesic  pow- 
ers also,  a  depressor  of  the  motor  spinal  centres,  an  inhib- 
itor of  the  pulse,  a  ])aral}'zer  of  the  respiration,  a  mild 
antipyretic,  and  an  inhibitor  of  general  metabolism  and 
of  all  secretions  aud  excretions  excepting  the  perspir- 
ation. The  ordinary  eft'ects  upon  man  are  sis  follows, 
and  occur  in  nine-tenths  or  more  of  those  who  take  it: 
A  short  spell  of  conscious  comfort  and  good  feeling; 
freedom  of  thought;  bodily  and  mental  calm;  a  warm, 
pleasant,  slightly  numb  feeling,  especially  in  the 
linger  tips  and  toes;  absence  of  hunger;  slight  di/.ziness 
and  absent-mindedness;  dryish  tongue;  indifference  to 
slight  annoyances  and  discomforts;  diminished  pupils; 
sleepiness,  aud,  if  yielded  to,  sleep.  Upon  waking,  if 
the  (lose  is  an  ordinary  medical  one,  more  or  less  un- 
coinfortableuess,  slight  nausea  or  aversion  to  food,  dry 
tongue,  and  the  omission  of  the  next  regular  .stool.  There 
is  probably  an  undercurrent  of  each  of  the  other  classes 
of  eflfeets  in  every  case,  but  in  a  typical  one  like  the 
above  they  are  so  entirely  overshadowed  by  the  brain 
stupor  as  to  be  unnoticeable. 

The  specific  effects  of  morphine  may  be  described  as 
follows: 

Ahsorjitioii.  Ciirt/liitinii,  and EUniindtitin. — Morphine  is 
readily  absorbed  from  the  stomach,  .slightly  less  quickly 
from  the  rectiun,  more  slowly  from  the  vagina,  very  lit- 
tle from  the  skin,  and  almost  not  at  all  from  the  bladder. 
From  the  air  passages,  administered  in  spray  or  jiowder, 
enough  is  absorbed  for  local  effect,  and  but  little  more; 
friim'aliraded  surfaces  and  granulations  absorption  is 
irren'ular,  and  may  be  too  little  to  be  of  any  benefit,  or, 
on  the  other  hand,  too  much  for  safety.  From  sulic\i- 
timeous  injections  it  is  diffused  with  great  regtdarity  and 
effectiveness.  In  man,  the  usual  time  of  absorption  of  a 
medicinal  dose  is  as  follows:  By  the  stomach,  empty  or 
in  active  condition,  the  first  symptoms  appear  in  fifteen 
or  twenty  minutes,  the  full  effect  in.  .say,  an  hour;  by 
the  rectum,  one  must  allow  from  one  aud  one-half  to 
twice  as  long,  an<l  about  one-third  larger  dose  for  the 
same  results;  by  the  vagina,  at  least  twice  the  time  and 
twice  the  dose  for  any  general  effect;  by  the  skin,  only 
local  results  can  be  looked  for.  Ilypodermatically,  the 
first  effects  are  generally  felt  in  from  three  to  five  min- 
utes, and  the  full  influence  in  from  fifteen  to  thirty.  In 
the  system  it  circulates  as  morphine,  aud  a  certain  amount 
of  it  (what  portion  is  not  definitely  known  and  probably 
varies  under  different  conditions)  is  so  eliminated.  It  is 
behevcd  to  be  chiefly  eliminated  in  the  urine,  as  a  result 
of  which  poisoning  is  readily  induced  when,  for  any  rea- 
son, this  channel  of  elimination  is  inactive.  It  is  now- 
known  that  much  of  it  is  excreted  into  the  stomach  and 
intestines,  a  varying  portion  of  which  is  liable  to  be  again 
absorbed.  Advantage  is  taken  of  this  fact,  in  opium 
poisoning,  to  destroy  the  morphine,  by  various  methods, 
as  the  successive  portions  thus  enter  these  organs.  An 
apiu-eciable  amcjimt  is  excreted  by  the  liver  and  appears 
in  the  bile,  and  another  small  portion  may  make  its  ap- 
pearance in  the  perspiration.  In  nursing  mothers,  mor- 
phine is  very  airt  to  make  its  appearance  in  the  milk,  and 
fatal  cases  of  poisoning  of  infants  have  thus  occurred. 
The  qtiestiou  of  the  oxidation  of  morphine  in  the  system, 
to  any  appreciable  extent,  is  an  open  one.  though  this 
method  of  destruction  in  the  stomach,  in  cases  of 
]ioisoning,  by  the  use  of  such  agents  as  potassium  per- 
manganate, "is  thoroughly  established.  Owing  to  the 
action  of  the  drug  in  checking  those  excretions  upon 
which  its  eliminat'iou  depends,  poi.soning  is  especially 
liable  to  result,  through  accumulation  iu  the  system,  and 
this  highly  important  fact  should  ever  be  borne  in  mind 
during  its  prolonged  administration.     The  doses  should 


not  be  brought  so  close  together  as  to  fail  in  affording 
sullicient  time  upon  the  one  hand  for  elimination  and 
upon  llie  other  for  tolerance  to  be  established. 

Jdioxj/ncmsy. — Great  variation  is  observed  among  indi- 
viduals as  to  the  effects  produced  upon  them  by  mor- 
phine. In  almost  all  cases,  except  when  large  do.ses  are 
introduced  suddenly  into  the  circulation,  it  is  possible  to 
observe  a  primary  stage  of  excitation  before  that  of  de- 
pression comes  on,  and  it  is  iu  this  direction  that  the  dif- 
ferences referred  to  are  most  plainly  \-isible.  In  very 
sensitive  subjects,  or  those  in  w-hoin  control  is  less  per- 
fect, this  primary  stage  may  border  on  intoxication, 
being  accompanied  by  a  mildly  convulsive  condition 
of  the  spinal  centres.  In  the  after-effects  of  the  drug, 
idiosyncrasy  again  strongly  asserts  itself,  one  subject 
waking  refresh(?d  and  witli  but  slight  disagreeable  sensa- 
tions, while  another  suffers  from  headache,  nausea,  and 
general  malaise.  Itching  is  a  frequent  symptom  and  he- 
comes  extreme  in  some  individuals.  Again,  the  intestinal 
effect  differs  greatly  iu  different  jiersons,  differences  -ft'liich 
can  be  understood  only  throuuli  a  knowledge  of  the  mech- 
auism  of  the  action  of  the  drug  upon  this  part  of  the 
system. 

"  The  action  of  morphine  in  inducing  constipation  is  the 
effect  of  depression  of  the  motor  functions;  yet  it  is  pos- 
sible for  large  doses  to  paralyze  the  inhibitory  power  of 
the  splanchnic  nerves,  thus  permitting  increased  peristal- 
sis, with  a  laxative  result.  Thus  has  been  explained  the 
effect  of  opium  in  overcoming  the  constipation  of  lead 
colic,  in  which  condition  such  inhibition  is  excessive. 
The  somnifacient  elt'ecl  of  opium  is  to  be  explained  by 
its  direct  depressing  effect  upon  the  centres,  iu  w-hich 
the  order  of  effects  proceeds  regularly  from  the  higher  to 
the  lower  faculties.  It  is  customary  to  think  of  the  ex- 
istence of  a  primary  stage  of  stimulation  as  accounting 
for  the  early  symptoms  of  exhilaration  ;  but  it  is  doubt- 
fid  if  this  be  not  merely  a  manifestation  of  the  first  stage 
of  depression,  alTecting  tlie  cerebral  irdiibitory  powers. 
How  morphine  acts  in  inducing  a  powerful  and  extreme 
contraction  of  the  pupil  is  uncertain.  Most  physiologists 
are  inclined  to  charge  it  to  stimulation ;  but  it  is  more  in 
line  with  its  known  effects  in  other  directions  to  regard 
it  as  the  result  of  inhibitory  depression. 

The  primary  cause  of  tlie  diminished  secretions  result- 
ing from  the  action  of  morphine  is  believed  to  be  a  de- 
pression of  the  secreting  centres. 

The  action  of  morphine  upon  the  circulation,  and  more 
especially  upon  the  respiration,  and  in  other  waj's  than 
those  mentioned  above,  is  more  conveniently  considered 
in  connection  with  the  toxicology  of  the  subject. 

Therapeutical  I'nes. — Among  all  the  uses  of  morphine 
that  of  relieving  pain  undoubtedly  stands  at  the  head. 
There  is  no  form  of  pain  which  caimot  be  relieved  or 
w-holly  removed  by  its  use,  nor  in  which  it  may  not  be 
employed,  subject  of  course  to  special  contraindications. 
In  this  line  may  be  cited  its  use  as  an  anodyne  in  reliev- 
ing an  irritable  cough.  Although  the  modern  use  of 
codeine,  heroine,  etc.,  has  to  a  great  extent  taken  its 
place,  morphine  is  still  largely  used  and  is  of  great  value 
in  such  cases.  It  also  gives  great  relief  in  pleurisy, 
although  its  employment  should  here  be  accompanied 
by  great  caution  since  it  favors  the  formation  of  ad- 
hesions. Jlany  cases  of  vomiting  aie  relieved  bj-  mor- 
phine, even  wlien  the  seat  of  the  irritation  is  not  directly 
in  the  stomach. 

Morphine  is  of  the  greatest  value  iu  the  treatment  of 
peritonitis  and  other  abdominal  inflanunations,  though 
opium  is  here  to  be  preferred,  as  elsewhere  stated. 

It  is  frequently  of  gi-eat  value  in  surgical  o])eiations, 
not  only  to  relieve  the  patient  and  afford  .sleep  after  the 
operation,  but,  with  or  without  other  anaesthetics,  to 
deaden  sensation  as  a  lu-eliminary  thereto. 

As  a  diaphoretic  morphine  is  not  a  good  agent,  opitmi, 
e.specially  in  connection  with  other  drugs,  being  prefer- 
able. 

Morphine  is  a  valuable  supporter  of  the  system,  both 
in  acute  cases  in  overcoming  shock,  and  in  the  exhaus- 
tion of  disease,  although  its  depressing  effect  upon  the 
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heart  must  here  be  reckoned  with.  Even  in  di.seases  of 
the  lieart  itself,  great  benefit  is  sometimes  to  be  derived 
through  tlie  rest  afforded. 

Its  use  in  insomnia  is  subject  to  tlie  very  great  rislv  of 
establishing  the  opium  habit.  Even  when  tlie  insomnia 
is  but  temporary,  the  exceedingly  pleasant  results  are 
liable  to  lead  to  its  use  upon  similar  future  occasions,  and 
the  tem])tation  is  most  insidious. 

Other  iiscs  of  morphine,  for  which  opium  itself  is  more 
appropriate,  will  be  considered  under  the  latter  title. 

Coiiipoinuls,  Preq^nrntions,  and  Doses. — ilori.ihine  is 
rarely  used  in  the  pure  state,  since  one  may  obtain  numer- 
ous salts  which  are  far  more  soluble  and  absorbable  than 
itself.  Its  ordinary  dose  is  0.008  to  0.015  gm.  (gr.  .J^  to 
i).  This  do.se,  however,  as  well  as  those  oif  its  salts,  is 
subject  to  a  degree  of  variation  scarcely  etiualled  in 
any  other  drug.  Children  are  far  more  susceptible  than 
adults,  womeirare  distinctly  more  susceptible  than  men, 
and  there  is  a  great  difference  among  the  latter,  depend- 
ing upon  temperament.  The  effect,  of  the  drug  is  di- 
rectly counteracted  by  pain  or  excitement,  and  lai-ge 
quantities  must  frequently  be  giv<'n  to  overcome  the 
former.  Tolerance  is  quickly  established,  and  under  it, 
or  under  the  influence  of  habit,  the  production  of  medi- 
cinal effects  demands  a  great  increase  in  the  dose. 

The  acetate  (Morphiim  ,lcf?((«— C,,H,.,,N03C2H,0.2  + 
3II.,0  =  898.13)  is  white  or  faintly  yellowish,  crystalline 
or  powdery,  has  a  faint  odor  of  acetic  acid  and  a  bitter 
taste,  is  .soluble  in  2.5  parts  of  water,  47.6  of  alcohol, 
1.700  of  ether,  and  3,100  of  chloroform.  Upon  exposiu-e, 
it  gradually  loses  its  acetic  acid  and  becomes  less  soluble. 

The  In  drochlorate  (Morji/iime  J/i/t/roch/onin — CnH,,,- 
NOjIICl  +  311oO  =  374.63)  occurs  in  a  white  feathery 
silky  mass  of  fine  acicular  crystals  or  in  minute  cubical 
crystals,  which  are  bitter  and  permanent,  soluble  in  24 
parts  of  water,  62  of  alcohol,  and  very  little  in  ether  or 
water  chloroform.     It  is  neutral. 

The  sulphate  {Morphina  Sulphts—\Q\-.n„,yiOi'\.,\U- 
SOj  -|-  5H2O  =  756.38)  presents  an  appearance  similar  to 
that  of  the  hydrochlorate,  but  dissolves  in  21  parts  of 
and  702  of  alcohol. 

The  doses  of  these  salts  are  about  the  same  as  those  of 
morphme.  and  they  are,  especially  the  acetate,  because 
of  its  high  solubility,  readily  available  for  hypodermatic 
use.  The  official  ])reparations  are  wholly  of  the  sulphate. 
The  compound  morphine  powder  or  Tuljy 's  powder  {Pul- 
Tis  ihirphinK  Coiiipositiis)  has  a  strength  of  one  part  of 
the  sulphate  of  morphine  in  sixty,  the  remainder  being 
nineteen  of  camphor,  twenty  of  powdered  liquorice,  and 
twenty  nf  precijiitated  calcium  carbonate.  The  dose  is 
0.3  to  1  gm.  (gr.  v.-xv.).  The  troches  of  morphine  and 
ipecac  ( Trodtisci  MorpMiuv.  et  Ipecacuanha)  each  contain 
0.0016  gm.  (gr.  ^j^  of  morphine  sidphate,  with  about 
three  times  as  mucli  powdered  ipecac,  mixed  with  sugar, 
mucilage  of  tragacanth,  and  a  little  oil  of  wintergreen  to 
flavor.  The  dose  is  one  to  five  troches.  The  lAqtiar  Mor- 
pihiiiii'  Siilpliiitin  is  made  by  dissolving  thirty-live  grains 
of  morphine  sulphate  in  two  fluidounces  of  alcohol  and 
about  six  fluidounces  of  distilled  water,  so  that  it  has  a 
strenglh  of  about  half  a  grain  of  morphine  sulphate  to 
the  fluidrachm.  The  dose  is  fl.  3  ss.-i.  The  Magendie's 
solution  is  somewhat  similar,  but  contains  sixteen  grains 
of  morphine  sid|ihate  to  the  fiuidounce,  or  two  grains  to 
the  lluidraclim,  thus  four  times  as  strong  as  the  last;  the 
dose  is  mv.  to  XV.  There  is  still  another  Liquor  Jlor- 
phin:e  Svdphatis,  of  an  earlier  iiharmacnpieia.  containing 
one  grain  to  the  fluidoimce.  Because  of  these  wide  dif- 
ferences in  strength,  it  is  not  advisal)le  to  prescribe  this 
solulion  by  name  without  specifying  the  strength. 

J  If  my  II.  Rtishy. 

MORPHCEA— (Gr.  //"pO^,  form,  shape);  keloid  of  Addi- 
son ;  rircuniseribed  scleroderma) — is  a  disease  of  the  skin 
chanii-lcrizt  il  by  the  presence  of  variously  sized,  round, 
oval,  or  ba;id-liUe  patche.s.  violaceous,  white,  yellowish- 
white,  or  brown  in  color,  sittiated  on  various  pai'ts  of  the 
ctitaneous  surface.  witho\it  definite  arrangement  or,  le.ss 
frequently,  distributed  along  the  course  of  some  nerve. 


These  patches  vary  in  size  from  a  small  pea  to  the  palm 
of  the  hand  and  even  larger,  are  sharply  circumscribed, 
and  are  usually  surrcjuuded  by  a  piidv  or  lilac-coloi'ed 
border,  of  variable  wiilth,  which  is  composed  of  minute 
blood-vessels.  They  may  project  slightly  above  the  sur- 
rounding normal  skin  or  be  on  a  level  with  it:  they  are 
firm  and  inelastic  to  the  touch,  smooth,  and  shining,  pre- 
.senting  an  appearance,  when  the  patches  are  white, _ 
which  has  been  aptly  compared  to  old  ivorj-.  In  patches" 
which  have  existed  for  some  time  there  may  be  moderate 
scaling,  or  the  centre  may  be  occupied  by  a  number  of 
small  pit-like  depressions  looking  like  the  dilated  mouths 
of  the  ducts  of  sebaceous  glands,  with  which,  however, 
they  have  no  connection.  The  number  of  lesions  present 
varies  frfim  a  single  one  to  a  half-dozen  or  more,  Iv.t  is 
rarely  considerable.  While  no  part  of  the  skin  is  ex- 
empt, the  disease  shows  a  predilection  for  certain  re. 
gions,  the  parts  most  commonly  affected  being  the  face, 
the  breasts  in  women,  the  arms,  and  the  thighs.  When 
the  lesions  assume  a  zosteriform  ai'rangcment  they  occur 
most  frequently  over  the  branches  of  the  fifth  pair,  in 
the  courseof  some  of  the  branchesof  the  brachial  plexus, 
over  the  intercostals,  or  down  the  thigh.  As  a  rule,  sub- 
jective symptoms  are  rarely  marked  and  are  often  entirely 
wanting.  Tliei'e  ma\'  be  slight  itching,  tingling  or  burn- 
ing, and  in  a  small  number  of  cases  more  or  less  severe 
neuralgic  pains. 

The  malady  is  a  chronic  one  and  its  cour.se  is  apt  to  be 
extremely  irregular.  After  gradiialh'  increasing  in  size 
for  a  lime  the  patches  may  remain  uuchauged  for  months 
or  years,  and  then  slowly  and  almost  imperccptibl_y  the 
skin  may  resume  its  normal  condition.  On  the  other 
baud,  the  skin  may  become  thin,  shrivelled,  and  scaling, 
adherent  to  the  paits  beneath,  assuming,  particularly  in 
the  case  of  the  band-like  patches,  the  appearance  of  deep 
scars.  When  such  an  atrophic  process  occurs  in  patches 
situated  in  the  neighborhood  of  joints  motion  may  be 
more  or  less  seriously  interfered  with. 

Morphu'a  is  seen  much  more  frequently  in  women  than 
in  men.  Age  is  apjiarently  without  influence.  Long- 
continued  irritation  of  tlie  skin,  such  as  may  result  from 
the  pressiu'c  of  a  gartei'  or  the  rubbing  of  the  staj's,  a 
blow,  or  an  injui-y  to  a  nerve,  have  seemed  to  be  the  ex- 
citing cause  in  souie  cases.  In  the  great  majority  of 
cases,  however,  no  satisfactory  explanation  of  the  occur- 
rence of  the  disease  can  be  given. 

PATHOLOGy. — Although  the  exact  nature  of  the  mal- 
ady is  not  yet  definitely  determined,  there  is  much  in 
favor  of  the  view  that  it  is  a  trophoneurosis.  Its  fre- 
quent occurrence  in  neurotic  subjects,  the  arrangement 
of  the  patches  over  the  course  of  some  nerve,  and  the 
neiu'algic  pains  which  accompany  it  in  a  certain  propor- 
tion of  cases  are  some  of  the  features  which  lend  proba- 
bility to  the  neurotic  theory  of  its  origin. 

The  tissue  changes  characteristic  of  the  affection  are 
found  almost  exclusively  in  the  curium,  the  epidermis 
being  little  if  at  all  affected.  The  pa]iillary  layer  is 
markedh-  flattened,  and  its  blood-vessels  are  greatly 
narrowed  and  even  in  places  obliterated.  About  the 
vessels  of  the  deeper  parts  of  the  corium  there  is  a 
rotmd-cell  exudate  which  produces  narrowing  of  their 
lumen  and  occasional  thrombosis.  According  to  Unna 
the  elastic  fibres  are  imchanged,  but  there  is  an  h}-per- 
trophy  of  the  collagenous  tissues.  About  the  margins 
of  the  sclerosed  areas  there  are  numerous  dilated  vessels — 
the  result  of  a  collateral  hypenemia — which  .give  rise  to 
the  peculiar  lilac-colored  border  about  the  patches.  The 
sebaceous  and  sweat  glands  are  more  or  less  atrophied, 
the  result  of  the  pressure  from  the  hypertrophied  fibrous 
tissues. 

Diagnosis. — AVell-developed  morphtea  presents  such 
marked  and  peculiar  features  that  there  is  seldom  any 
dirticult}'  initsdi;ignosis.  The  smooth,  ivory -like  patches 
surrounded  by  a  violet  border  are  cjuite  unlike  any  other 
disease  of  the  skin. 

In  the  white  patches  of  vitiligo,  which  only  remotely 
resemble  those  of  morpha>a.  there  is  simple  loss  of  pig- 
ment without  any  structural  alteration  of  the  skin. 
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IVIorplioea. 
ItIorvau*N  Disease. 


Prognosis. — In  cases  of  moderate  extent  and  severity 
tlie  prognosis  is  iisually  fairly  favorable.  In  the  ma- 
jority of  cases,  after  a  duration  of  some  montlis,  or  it 
may  be  two  or  three  years,  tlie  skin  gradually  resumes  its 
normal  aspect.  "When,  however,  marked  atrojihy  has 
taken  place  with  adhesion  to  the  deeper  structures,  form- 
ing scar-like  jiatches,  the  prognosis  is  extremely  vmfavor- 
ablc. 

Ti!E.\TMF.XT.  — Treatment  is  rather  unsatisfactory.  In- 
ternally such  remedies  as  cod-liver  oil,  arsenic,  quinine, 
and  iron  may  be  administered  with  the  view  of  improving 
the  patient's  general  health.  Thyroid  extract  has  been 
given  with  asserted  good  results  in  a  small  number  of 
cases.  Locally,  frictions  with  bland  oils  and  fats  are 
useful,  and  so  also  are  mild  galvanic  currents  applied,  as 
Crocker  suggests,  in  the  neighborhood  of,  rather  than 
directly  to,  the  patches,  to  avoid  any  possible  irritant 
effect."  Brocq  recommends  electrolysis,  employed  as  in 
the  removal  of  hairs.  The  needle  should  be  inserted  in 
every  portion  of  the  patch,  the  current  used  varying  from 
8  to  15  milliamperes,  and  the  needle  should  be  allowed 
to  remain  fifteen  seconds  at  ea(;h  jjimcture.  Between  the 
sittings  mercurial  plaster  is  to  be  applied.  Hebra  has 
obtained  good  residts  from  intramuscular  injections  of  a 
flfteen-per-cent.  alcoholic  solution  of  thiosinarain,  half  a 
Pravaz  s\-riugeful  of  the  solution  being  injected  every 
second  day.  Milton  B.  Hartzell. 

MORRISON  SPRINGS.— Jefferson  County,  Colorado. 

Post-Offuk. — ^Icirrisiui.     Hotel  recently  built. 

Access. — From  Denver  via  Denver.  Giumison,  and 
Leadville  Railroad.  Jlorrisou  Springs  are  located  four- 
teen miles  southwest  from  Denver,  in  the  basin  of  Bear 
Creek  and  just  within  the  Rocky  Mountain  foothills  at 
an  altitude  of  six  thou.sand  feet  above  the  sea  level.  No 
complete  quantitative  analysis  of  the  waters  seems  to 
have  been  made,  but  Dr.  W.  C.  McNeal,  of  Morri,son, 
furnishes  us  the  following  report  of  a  partial  qualitative 
examination : 


Sulptmrpted  liydrosen. 
I'aloium  bicarbonate. 
Manganese. 

Sulphuric  acid  '_  Doubtle.ss  in 
Arsenious  acid  i  combination. 
Temperature  of  water,  8H°  F, 


Iron. 

Magnesium     sulphate    (forty 

grains  per  gallon). 
Potassium  (trace). 


This  incomplete  analysis  would  indicate  that  the  waters 
possess  tonic,  laxative,  and  alterative  properties.  They 
are  recommended  in  renal,  digestive,  skin,  and  rheumatic 
affectinns,  and  in  chronic  syphilis.         James  K.  Crook. 

MORTALITY.     See  Vit.il  Stathtks. 

MORVAN'S    DISEASE;     ANALGIC  PANARITIUM.— 

This  curious  and  extiaordiuarily  rare  disease  was  first 
described  by  Morvan,  of  Brittany,  in  1883.  In  apply- 
ing the  name  analgic  panaritium,  or  "  painless  whitlows," 
Mor\-au  was  obviously  more  influenced  by  the  salient 
clinical  feature  of  the  disease  than  by  any  consideration 
for  its  underlying  pathology.  Viewed  in  the  light  of  tlie 
more  critical" tendencies  of  "recent  years,  the  desirability 
of  retaining  it  as  a  clinical  entity,  to  the  burden  of  an 
already  oveicrowded  neurological  nosologj',  seems  more 
than  doubtful. 

The  opportunities  for  investigating  the  disease,  even 
in  the  services  of  large  hospitals,  are  so  meagre  that  little 
or  no  satisfactory  advance  has  been  made  in  our  exact 
understanding  of"  its  genesis  and  morbid  sub-structure. 
It  appears  to  con.sist  of  a  syringomyelic  condition—or  of 
the  associated  gliomatosis — plus  a  peripheral  neuritis.  _ 

In  the  few  erases  in  which  a  microscopic  examination 
of  the  cord  has  been  made,  the  connective-tissue  over- 
growth appeared  in  tlie  posterior  part  of  the  gray  matter 
and  in  the  posterior  columns. 

It  is  practically  certain  that  syringomyelia  takes  its 
origin  in  a  develo"iimental  defect.  As  the  primary  mor- 
bid'condition  of  the  disease  tmder  consideration  is  anal- 
ogous to  that  of  syringomyelia  in  all  essential  details,  it 
seems  to  the  writer  much  more  reasonable  to  regard  the 
extra  feature  of  ilorvan's  disease,  the  peripheral  neuritis, 
of  identical  origin.  This  point  of  view  makes  the  two 
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morbid  processes  practically  alike  in  all  respects  exceiJt 
topography,  and  the  doubt  arises  as  to  wdiether  this  sin- 
gle feature  of  dissimilarity  is  suHieient  to  establish  Mor 
van's  disease  on  the  jilaiie  of  a  clinical  entity.  Repeated 
observations  of  the  apparent  fortuitousness  of  the  mor- 
bid distribution  in  cases  of  other  developmental  defects 
should  tend,  by  analogy,  to  reduce  the  present  distin 
guishing  features  of  syringomyelia  and  what  we  now  term 
Morvan 's  disease  to  the  vanishing  point,  and  such  a  re 
suit  is  desirable  for  obvious  reasons. 

As  the  clinical  features  of  the  two  diseases  now  stautl, 
there  is  nothing  upon  whicli  we  may  rely  absolutely  for 
differentiation  between  them.  Both  are  apt  to  give  the 
first  clinical  manifestations  of  their  presence  in  the  first 
half  of  adult  life,  and  both  are  alleged  to  follow  some 
travimatism  or  to  arise  in  consequence  of  abuse  of  func 
tiou.  How  important  local  traumatism  may  be  in  the 
production  of  Morvan's  disease  it  is  difficult  to  say,  ow- 
ing to  the  natural  rarity  of  the  affection.  It  probably 
has  about  as  much  etiologic  value,  however,  as  that  other 
frequently  alleged  causative  agent  in  nervous  diseases — 
exposure  to  cold  and  wet. 

In  INIorvan's  disease  the  synijitoms  begin  as  a  rule  in 
the  tipper  extremities.  Of  these  the  most  striking  are 
the  whitlows,  which  are  usually,  though  not  invariabl}', 
painless,  owing  to  the  loss  of  all  forms  of  sensation  pre- 
ceding them.  "With  the  whitlows  there  maj'  be  recurring 
ulcerations  on  various  parts  of  the  fingers.  These  ulcers 
are  deep  and  not  unlike  the  perforating  variety  observed 
in  tabes.  Thev  are  accompanied  by  cracks  in  the  skin, 
and  the  nails  shrivel  and  split.  Although  the  occurrence 
of  the  whitlows  is  the  striking  feature  of  the  disease,  it  is 
not  the  most  important  or  serious.  As  has  been  said, 
they  occur  as  a  rule  subsequently  to  the  abolition  of  all 
forms  of  sensation,  but  they  have  important  precursors 
in  the  form  of  muscular  weakness  and  wasting  in  the 
hands  and  foreanus.  Although  the  trophic  mischief  is 
practicall_v  limited  to  the  hands,  and  the  muscular  wast- 
ing does  not  go  above  the  forearms,  the  sensory  loss  may 
involve  the  entire  arms,  parts  of  the  trunk,  and  even  the 
face.  Sufficient  vaso-motcir  derangement  to  cause  livid- 
ity  and  pallor  of  the  skin  often  precedes  and  accompanies 
the  nutritional  disturbance.  An  alfection  of  the  shoulder- 
joint  has  been  noted.  When  the  ulcerations  of  the  fin- 
gers involve  the  terminal  phalanges,  the  latter  may  be 
entirely  destroyed.  The  electrical  irritability  of  the 
nerves  involved  in  the  affected  parts  pursues  variations, 
as  the  disease  progresses,  similar  to  those  observed  in  the 
progressive  atrophies  of  spinal  origin,  a  gradually  in- 
creasing quantitative  loss,  followed  by  inversion  of  the 
formula.  The  feet  are  rarely  the  .seat  of  the  painless  ul- 
ceration ;  although  the  legs  may  be  weak  and  the  knee- 
jerks  exaggerated,  owing  probably  to  the  partial  impli- 
cation of  the  nutritional  arteries  of  the  lateral  columns 
in  the  overgrowth  of  tissue.  The  course  of  the  disease 
is  extremely  slow,  extending  over  many  years.  In  cer- 
tain cases  it  has  appeared  to  be  arrested. 

In  the  matter  of  ditferential  diagnosis  there  are  no  par- 
ticular difficulties  except  in  regard  to  syringomyelia. 
Here,  in  the  opinion  of  the  writer,  there  is  no  absolute 
distinction.  For  certain  authorities  the  retention  of  tac- 
tile sensiliility  and  the  absence  of  the  whitlows  are  suffi- 
cient to  rule  out  Morvan's  disease  in  a  doubtful  case.  In 
Raynaud's  disease  the  vasomotor  disturbance  is  para- 
mount and  the  loss  of  .sensibility,  when  it  exists,  is  not 
alike  in  kind  or  degree.  In  sclei-odactyla  there  are  no  sen- 
.sory  loss  and  no  "tendency  to  destructive  ulceration  of 
the  finger  ends.  In  ana'stlictic  leprosy  there  are  no  ul- 
cerations whatever,  while  there  is  a  tendency  to  pigmen- 
tary deposit  in  the  skin  areas  involved. 

tiwing  to  the  natuie  of  the  malady,  the  question  of 
treatment  is  easily  settled.  No  drugs  are  specifically  in- 
dicated. Even  symptoniatie  treatment  is  of  little  impor- 
tance because  of'  the  |iractieally  painless  course  which 
the  disease  pursues.  Iron,  arsenic,  and  strychnine  are 
among  the  drugs  used,  but  it  is  more  than  doubtful  if 
they  iiave  exerted  other  than  a  general  effect. 

Josejih  William  Courfnei/. 
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MOSQUITOES  IN  RELATION  TO  HUMAN  PATH- 
OLOGY.— The  special  imporUiuee  of  tlie  mosquito  as  an 
ageut  in  the  transmission  of  disease  has  liecn  tlioi'ouglily 
demonstrated  by  recent  discoveries,  a  brief  synopsis  of 
■which  may  be  given  as  an  introduction  to  the  sultject. 

HisTOKY. — ^In  1880  JNIansou,  by  establishing  the  con- 
nection of  mosquitoes  with  elephantiasis,  gave  the  first 
demonstration  of  their  culpability  in  spreading  disease. 
It  was  the  same  year  (1880)  that  Laveran  discovered  the 
intraglobular  parasites  now  universally  acknowledged  as 
the  cause  of  malaria.  The  transference  of  these  hfema- 
tozoa  from  one  host  to  another  bj'  means  of  mosquitoes 
was  conjectured  as  early  as  1883  by  King  and  in  the  fol- 
lowing year  by  Koch  and  Laveran:  but  was  first  actually 
demonstrated  by  Ross,  in  a  scries  of  e.xiJeriments  be- 
tween 1895  and  1899;  these  facts  have  been  abundantly 
confirmed  by  many  subsequent  investigators.  In  1897 
JIacCallum  first  observed  the  sexual  phase  in  the  allied 
avian  ha^matozoa,  and  the  further  elucidation  of  the  life 
history  of  tlie  parasite  was  bi'ought  about  by  contribu- 
tions of  Ross,  Bastianelli,  Bignami,  Grassi,  and  others, 
while  unimpeachable  evidence  of  the  agency  of  the  mos- 
quito in  carrying  the  disease  was  furnished  by  the 
positive  infection  experiments  of  JIanson,  who  imported 


Form,    and    arratigement   <f  the  stales  of  the   nape  in 
Anoph-elsi.         Megarhina.  Culex.  Stf4/omyia  arid  lUtfs. 


Fig.  aSSi.— Grapbic  Key  to  Scale  Arrangement  of  Leading  (ienera.     (After  Giles.) 


from  Rome  tertian  infected  Anopheles,  which  evoked  the 
disease  in  those  whom  they  were  permitted  to  bite  in 
London. 

The  connection  of  the  mosquito  with  yellow  fever, 
conjectured  by  Finlay  of  Havana  as  early  as  1881,  waited 
until  1900  for  its  experimental  demonstration  in  the  in- 
vestigations of  the  Yellow  Fever  Commission,  consisting 
of  Drs.  Reed,  Carroll,  Lazear,  and  Agramonte,  in  the 
course  of  which  two  members  of  the  Connnission  ac- 
quired the  disease  and  one,  Dr.  Lazear,  succumbed  to  it. 

Kinds  of  Mus<]uiioes. — It  is  necessary  now  to  consider 
the  vaiious  types  of  mosquitoes  before  taking  up  more 
specifically  their  relations  to  disease.  In  all  about  three 
hundred  species  of  mosquitoes  have  been  described,  of 
which  onl}'  thirtj'-six  species  have  been  recorded  in 
North  Amei'ica.  Of  these  fi  ve  belong  to  the  genus  ^1  nopit  - 
eles,  three  to  Stcgnmyin.  and  no  less  than  eighteen  to 
Cule.T.  It  would  be  impossilile  within  tlie  limits  of  an 
article  even  to  outline  tlie  complete  classitication  of  the 
group,  but  some  of  the  most  important  facts  may  be 
stated  briefly.  The  order  and  family  have  been  sufli- 
ciently  characterized  by  Professor  Osborn  (see  Insects), 
It  is  extremely  uniform  in  character,  and  only  recently 
has  Tlicobald  found  a  liasis  for  subdivision  in  the  form 
and  arrangement  of  the  scales  on  the  body  and  wings. 
His  classification  with  some  additions  suggested  by  Giles 
is  followed  here.  The  sub-families  are  distinguished  as 
follows: 

Section  A.     Proboscis  formed  for  piercing. 

I.  Brilliantly  colored  insects  with  a  very  long,  curved 
proboscis. 

(«)  Palpi,  about  as  long  as  the  proboscis  in  both  sexes 
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{Megarhina) \  or  long  in  male,  shorter  in  female   (Toxo- 
rhjinch  ites).  Megarhinina. 

II.  Dull-tinted  insects  with  straight  proboscis. 
(b)  Palpi  about  as  long  as  the  proboscis  in  both  sexes: 
those  of  the  male  clubbed  at  the  end,  those  of  the  female 
linear.  Anaphdinn. 

((■)  Palpi  about  the  length  of  the  proboscis  in  tlie  male 
but  much  shorter  in  the  female,  being  here  usually  very 
short.  Ciilicina. 

(il)  Palpi  very  short  in  botii  sexes.  ^dominn. 

Section  B.  Mouth  parts  not  formed  for  piercing,  there 
being  no  true  proboscis.     Palpi  small.  Cordhrind . 

For  the  determination  of  the  genera  tlie  form  and  ar- 
rangement of  tlie  scales,  which  are  all-important,  are  shown 
diagrammatically  in  the  figure  (Fig.  3363).  So  far  as  the 
species  are  concerned,  it  is  impracticable  to  make  more 
than  a  preliminary  determination  without  referring  to  a 
monograph,  and  there  will  be  mentioned  only  a  lew  of  the 
more  important  forms,  in  those  genera  which  are  now 
known  to  be  responsilile  for  the  transmission  of  disease. 
A  few  hints  as  to  methods  of  collecting  and  examining 
will  doubtless  be  useful  to  the  practitioner.  The  adult 
mosquitoes  are  very  delicate,  so  tliat  tlie  parts  are  easily 
broken  and  the  arrangement  of  the  scales  easily  obscured 
by  rough  handling.  The  female 
may  be  readily  cauglit  on  the 
hand  or  arm  when  biting,  or  even 
on  the  wall  of  a  room,  by  invert- 
ing an  ordinary  vial  over  it;  once 
trapped  a  wliiff  of  tobacco  smoke 
or  a  drop  of  chloroform  will  kill  it 
immediately  and  leave  the  speci- 
men in  good  condition  for  exami- 
nation or  transportation  on  cot- 
ton in  a  pill  box.  A  good  killing 
vial  may  be  made  by  confining  a 
small  piece  of  cyanide  of  jiotas- 
sium  at  the  bottom  of  a  shell  vial 
by  a  disc  of  blotting  pa|)er  cut  to 
fit  the  vial.  After  it  has  been 
inverted  over  the  mosquito,  the 
cork  may  be  slipped  into  the 
mouth  of  the  vial  and  the  insect 
succumbs  almost  instantly  and 
without  damage.  JlosquitOes 
may  be  mounted  dry  on  pieces 
of  thin  card  or  cork,  but  should  not  be  enclosed  in  lial- 
sam  as  this  destroys  colors  and  renders  identification 
difficult.  3Iost  of  the  characters  can  be  determined 
with  a  triplet;  all  with  the  low  power  of  a  compound 
microscope. 

For  collecting  larva?,  which  are  often  difficult  to  dis- 
tinguish against  the  dark  background  in  a  pool,  a  white 
cup  is  useful;  or  a  coiTee  strainer  maybe  drawn  through 
the  vegetation  at  the  margin  of  a  pond  or  stream  and  the 
material  obtained  may  be  examined  more  carefully  in  a 
cup  of  water  or  on  a  while  plate.  Larvre  maj"  be  lired 
in  jars,  which  should  be  covered  witli  mosquito  netting 
to  prevent  the  escape  of  the  adults  Avhen  they  emerge, 
while  the  latter  may  be  kept  in  frames  of  netting,  but 
should  be  provided  with  a  little  water  and  pieces  of 
banana  or  dates  on  which  they  feed.  If  desired  larv;e 
ma.y  also  be  preserveil  in  dilute  formalin  or  in  alcohol. 
Further  data  may  be  found  in  any  of  the  manuals 
cited. 

Aiiophdcs  ateigen  (1818). 

Head  with  both  flat  and  narrow  curved  scales,  but 
main!)' covered  with  large  upright  forked  scales;  palpi 
long  in  both  sexes,  usually  about  the  length  of  the  pro- 
boscis, four-jointed  in  the  female,  three-jointed  in  the 
male,  in  which  the  last  two  joints  are  short  and  thick ; 
constrictions  at  the  base  make  tlie  palpi  possess  appar- 
ently one  or  two  extra  joints  in  each  sex.  Antenn;e, 
fourteen-jointed,  filiform,  pilose  in  the  female,  fifteen- 
jointed  and  plumose  in  the  male. 

Thorax  sometimes  nude  on  the  dorsum,  usually  with 
narrow  curved  or  small  spindle-shaped  fiat  scales.  Ab- 
domen generally  pilose,  but  sometimes  with  a  few  scales 
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and  rarely  with  many.  Wings  covered  with  small  scales 
of  normal  form  or  inflated,  wi'tli  the  first  submarginal  cell 
longer  and  narrower  than  the  second  posterior  cell;  both 


Tin.  336i.— Anopheles  macuUpennis  Meig.     Male  at  left,  female  at  right.    (After  Howard,  Bull 

United  States  Dep.  Ag.) 


the  second  and  third  long  veins  rnn  past  the  cross  veins 
into  the  basal  cells,  a  very  marked  characteristic. 

The  etiological  importance  of  this  genus  has  been  thor- 
oughly demonstrated  in  its  transmission  of  malaria,  and  it 
has  also  been  shown  to  be  instrumental  in  transmitting 
filiariasis.  As  a  genus  it  is  widely  distributed,  with  the 
exception  of  the  higher  latitudes.  Nuttall  has  shown 
that  in  England  this  distribution  compares  exactly  with 
the  old  limits  of  ague,  but  the  genus  also  occurs  in  dis- 
tricts where  no  ague  is  known  to  have  existed.  It  does 
not  follow  that  because  AnoplieUs  are  found,  malaria  is 
present;  but  wherever  the  latter  occurs,  the  presence 
of  Anopheles  in  considerable  numbers  has  been  demon- 
strated. Anopheles  is  moreover  accustomed  to  fly  and 
to  bite  only  after  sunset,  so  that  by  keeping  within  well- 
screened  houses  after  that  hour  malaria  is  avoided  even 
in  the  worst  infected  localities.  The  bite  of  this  genus 
is  believed  to  lie  less  irritating  than  that  of  other  mos- 
quitoes and  from  its  habits  of  lurking  near  the  ground  it 
is  less  likely  to  be  discovered.  Its  hum  is  said  to  be  less 
distinct  than  that  of  Cnler  and  of  a  lower  pitch.  The 
adults  hibernate  in  woods,  and  the  larvae  may  be  found 
both  in  fresh  and  in  salt  water,  even  after  frost  has  oc- 
curred. 

Anopheles  piinrtipennis  Say.  Wings  with  the  costa 
black,  interrupted  by  a  single  large  ferruginous  sjiot  a 
little  outside  the  transverse  veins,  with  also  a  smaller 
apical  spot  and  some  yellow  spots  near  the  tips  of  the 
long  veins.  Legs  and  tarsi  nearly  uniformly  black. 
Thorax  and  abdomen  deep  brown,  nude  except  for  some 
yellowish-ljrown  hairs;  wings  much  longer  than  abdo- 
men: head  black  with  a  scanty  whitish  froulal  tuft,  pal- 
pi and  proboscis  dark  yellowish -brown  unhanded,  but 
rather  lighter  at  the  tips,  length  5  to  T  mm. 

This  species  is  very  widely  distributed  over  our  conti- 
nent and  is  said  to  be  called  the  "winter  niosquifo."  hav- 
ing been  taken  wlien  the  temperature  was  only  6^  F. 


Anopheles  macvltpennis  Meigen  (1818)  (Fig.  3364). 
Wings  with  four  tufted  spots  on  the  wing  field,  the  costa 
being  uniformly  dark  exce|)t  at  the  apex,  where  its  color 
fades  t(j  form  a  fairly  distinct 
siiot;  tarsi  unbauded  but  with 
an  apical  yellow  spot  at  the 
first  joints.  Thorax  with  four 
broaci  ferruginous  stripes 
formed  of  golden  hairs  with 
the  darker  ground  color  left 
bare  between  and  a  tuft  of 
large  golden  scales  on  (be  an- 
terior border.  Abdominal  seg- 
ments brown  with  yellow'isli 
basal  markings.  Anterior  fe- 
mora not  thickened  at  the  base. 
In  the  female  the  head  with 
two  patches  of  creamy  scales 
divided  by  a  central  line, 
otherwise  with  black  scales; 
a  small  tuft  of  white  hairs  in 
front  and  the  borders  of  the 
eyes  white.  Male  with  an- 
tennne  banded,  proboscis  black, 
palpi  dark  brown.  Length  of 
male  4  to  7.5  mm.,  of  the  fe- 
male 8  to  10  mm. 

To  illustrate  the  great  vari- 
ation of  this  species  in  size, 
Giles  has  drawn  the  wing  of  an 
Italian  specimen  over  the  wing 
outline  of  a  Canadian  speci- 
men from  the  British  jMuseum 
in  a  figure  which  is  here  re- 
produced (Fig.  3865). 

The  sub-family  of  the  Culi- 

cina  is  the  largest  among  the 

mosiiuitoes,  and  its  tj'pe  genus 

Ciile.r  includes  more  than  one 

hundred  and  tiUy  species.     In 

addition  to  the  characteristics 

mentioned  in  the  synopsis  above  it  may  be  noted  that 

the  anterior  fork  cell  is  at  least  as  long  as  the  hind  one. 

Of  the  dozen  genera  only  two  are  noted. 

Stegomyia  Theobald  1901.  Palpi  short,  four-jointed  in 
the  female ;  long,  tive-joiuted  in  the  male.  Head  clothed 
completely  with  an  armour  of  broad,  flat  scales;  meso- 
thorax  covered  with  either  narrow  curved  or  spindle- 
shaped  scales.  Scutellum  always  with  broad  flat  scales 
on  the  middle  lobe  and  usually  also  on  the  lateral  lobes; 
abdomen  completely  covered  witli  flat  scales,  banded  or 
unhanded,  but  always  with  white  lateral  spots.  The 
female  palpi  are  small,  never  more  than  one-third  the 
length  of  the  proboscis;  those  of  the  male  are  as  long  as, 
or  longer  than,  the  proboscis.  Wings  of  similar  venation 
to  those  of  Cule.r.  but  the  fork  cells  are  short.  With 
hardly  an  exception  they  are  colored  jet  black  contrasted 
with  pure  white  in  bauds  and  stripes  on  the  legs  and 
thorax,  which  is  often  elaborately  adorned;  in  alT  black 
predominates,  and  they  have  a  characteristic  smooth 
satin-like  appearance. 

As  these  mosq>iitoes  are  rarely  found  north  of  40° 
North  latitude,  they  are  characteristically  tropical  and 


Fig.  3365.— Wing  of  Anojiheks  macuhpcnniit.     Ouler  ouiline  to 
show  size  variation.    (After  (illes.) 

subtropical  forms.  They  are  said  to  lie  good  sailors 
and  as  a  result  <S'.  fetscialu  belts  the  worid  with  its 
colonies,  being  the  most  widely  distributed  of  all  mos- 
quitoes. 
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FIG.  .3Hn6.  — .S/r- 
gnmyia  fa~^cuiia, 
(Alter  Giles.) 


The  description  of  this  cosmopolitan  species  is  as  fol- 
lows : 

Stegomyiafa^data  (Fabr.).  Wings  (Fig.  3366)  densely 
clothed  with  veiy  long  black  scales  of  three  lengths. 
Last  hind  tarsal  joints  and  all  but  the  ape.\  of  the  next 
snowy;  all  the  Other  joints  of  the  hind, 
the  upi)er  three  of  the  mid,  and  the 
upper  two  of  the  fore  legs 
of  the  otherwise  black  tarsi 
basallj'  white  banded.  Tho- 
rax from  a  velvety  black 
with  reddish  reflections  to 
a  golden  brown  in  .some 
s])ecimeus,  e  1  a  b  o  r  a  t  e  1  y 
marked  with  rather  broad 
silvery  lines  arranged  in 
tlie  form  of  a  lyre  (Fig. 
3367 ).  First  abdominal  seg- 
ment creamy  white,  the 
others  Ijlack  with  narrow 
basal  bands  and  brilliant 
lat<'ral  tufts  of  snowy 
white.  Proboscis  unbanded,  black.  Head  black  with 
narrow  white  orbits  and  two  faint  patches  of  white  on 
the  occiijut  divided  by  delicate  median  and  lateral  black 
lines.  Of  moderate  size,  often  very  small,  some  even 
with  wing  length  not  exceeding  2  mm.  In  some  places 
a  jiure  rainv  weather  species. 

The  extreme  variation  in  size  and  color  markings  has 
led  to  the  frequent  redescriptiou  of  this  form  as  a  dis- 
tinct species.  Giles  says  that  specimens  hatched  from 
the  same  tank  vary  so  very  widely  as  to  render  varietal 
limits  decidedly  uncertain.  In  the  United  States  it  is 
common  throughout  all  the  Southern  States,  having  been 
found  about  as  far  north  as  Norfolk,  Virginia,  •while  its 
jirevious  or  occasional  range  as  far  as  Philadelphia,  New- 
York,  and  Providence  is  clearly  indicated  in  the  epi- 
demics of  A'cllow  fever  at  those  places  about  the  begin- 
ning of  the  last  century.  It  is  said  to  be  troublesome  in 
the  early  afternoon  and  again  at  night,  in  contradistinc- 
tion to  "the  majority  of  mosquitoes,  which  are  twilight 
flyers.  It  certainly  is  a  hardy  species,  and  individuals 
infected  with  yellow  fever  have  been  kept  alive  seventy- 
one  da3's,  tlius  showing  how  contagion  of  yellow  fever 
may  cling  to  a  buihling  which  has  been  vacated  more 
than  two  months.  According  to  Gorgas  it  breeds  prin- 
cipally in  j-ards  in  more  thickly  settled  parts  of  the  city, 
in  all  fresh-water  collections,  such  as  rain-water  barrels. 
Cnh.r  Linna'us.  Palpi  short,  three-  or  four-jointed  in 
the  female,  with  the  last  joint  usually  large:  long,  three- 
jointed  in  the  male  with  the  last  two  joints  swollen  much 
as  in  Anopheles,  or  narrower  with  the  last  pointed.  An- 
tenniB  fourteen-jointed;  pilose  in  the  fe- 
male, )ilumose  in  the  male,  where  the  last 
two  joints  are  long  and  thin.  Head  with 
narrow  curved  scales  over  the  oeci]nit  and 
u|iright  forked  scales  thick  on  the  back  of 
tlie  liead,  with  flat  scales  on  the  sides. 
Thorax  with  narrow,  curved,  hair-like  or 
spindle-shaped  scales.  Scutellum  with  nar- 
row curved  or  spindle-shaped  scales  only. 
Abdomen  with  flat  scales.  AVings  (Fig. 
3368)  with  small  median  scales  on  the  veins 
and  n)ore  or  less  thin  linear  lateral  ones  on 
some  or  all  of  the  veins.  In  the  wings  the 
first  submarginal  cell  is  longer  and  nar- 
rf)wer  than  the  second  posterior  cell,  and 
the  posterior  cross  vein  is  always  nearer  the 
liase  ot  the  wing  than  tlie  mid-cross  vein. 

The  extrone  number  of  species  inclinled 
within  this  genus  makes  it  diHicnlt  to  find 
one's  way  even  with  the  aid  of  a  mono- 
graph, ilere  only  a  few  of  the  most  characteristic  forms 
may  be  briefly  mentioned.  So  far  as  is  known  Culcv 
is  resi)onsible  for  the  transmission  to  man  of  filarial 
disease  oidy,  although  avian  malaria  is  certainly  trans- 
mitted by  members  of  this  genus.  Experiments  have 
shown  that  it   is  not  concerned  in  the   transmission  of 
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human  malaria.  The  salt-water  or  ring-legged"  mos- 
quito of  the  Atlantic  coast,  Culex  soliciiatif:,  is  a  small 
gray  mosquito  with  the  legs  banded  in  black  and  white. 
It  breeds  abundantly  in  the  brackish  swamps  of  the  east- 
ern coast  from  Florida  to  jNIaiuc.  The  larva;  may  be 
found  where  the  water  carries  one-fourth  more  .salt  "than 
the  sea,  but  it  will  not  breed  in  fresh  water.  According 
to  Smith  it  swarms  twenty  miles  inland  and  is  found  oc- 
casionally as  far  as  forty  miles  from  its  breeding  place. 

Cule.r  pungt'iis  (Fig.  3369)  is  one  of  the  most  iibundant 
and  widely  distributed  species  in  the  United  States.  It 
breeds  in  fresh  water  exclusively,  and  its  larva'  are  com- 
mon in  water  barrels,  cisterns,  hollows  in  trees,  and 
stumps,  in  city  gutters  as  well  as  in  transient  pools,  and 
in  fresh-water  swamps.  In  Havana,  Gorgas  foimd  it 
breeding  abundantly  in  cesspools  and  drains.  Its  life 
cycle  occupies  in  sununer  a  minimum  of  ten  da_ys,  but 
its  larva;  may  li\e  over  winter,  and  adults  have  been 
reared  from  such  larvte  found  frozen  in  the  ice.  Further 
details  regarding  the  genus  and  .some  other  species  of 
Culex  may  be  found  under  Insects. 

Structure  niul  Iliihits. — Mention  should  be  made  of  such 
structural  features  and  such  habits  as  are  of  special 
importance  in  the  transmission  of  disease.  The  highly 
modified  mouth  parts  of  the  mosquito  are  arranged  for 
piercing  and  sucking.  Tlie_y  consist  of  the  upper  lip  or 
labrum  («,  Fig.  3370)  in  the  form  of  a  long  narrow  spine, 
grooved  ventrally  and  terminating  in  a  sharp  point,  the 
still  more  slender  lancet-like  mandibles  (A)  and  maxilla^ 
(w)  which  lie  one  of  each  on  either  side  of  the  hypo- 
pliarynx  (k),  the  latter  having  the  form  of  a  delicate 
blade  through  the  central  tliiekening  of  wliicli  runs  a 
minute  canal,  and  finally  the  lower  lip  or  labium  (c) 
which  is  merely  a  sheath  for  the  other  parts.  Giles 
gives  a  most  vivid  description  of  these  structures  as  fol- 
lows: "Imagine  a  surgeon's  '  director, '  with  a  piece  of 
thin  drainage  tube  carried  against  its  groove,  and  with 
fovir  slender  bistouries  grouped  round  it,  and  you  will 
have  a  fair  working  model  of  the  malaria-inoculating  ap- 
paratus of  the  mosquito."  The  upper  lip  bears  at  its 
base  a  bulb  in  which  are  muscle  fibres  serving  as  exten- 
sors and  retractors.  Its  groove  forms  somewhat  more 
than  a  semicircle,  and  is  converted  into  a  complete  canal 
by  the  flattened  hypopharynx  lying  just  below;  it  is 
through  this  canal  that  blood  flows  into  the  mouth  cav- 
ity. The  delicate  tube  noted  above,  as  piercing  the 
h_vpopharynx,  is  the  continuation  of  the  salivary  duct 
and  through  it  the  salivary  secretion,  with  the  "sickle 
spores"  or  sporozoites  of  the  malarial  parasites,  is  in- 
jected into  the  vertebrate  host,  while  at  the  same  time 
the  blood  of  this  host  is  flowing  back  through  the  labrum 
into  the  digestive  cavity  of  the  mosquito.     In  biting,  the 


Fig.  3-36S.— Wing  of  Culex  coneolnr  (main)  to  illustrate  Terminology,  c,  Costa;  ti, 
auxiliary  vein:  1-B.  tli-st  to  si.xtli  loni2:ittidiual  veins  and  ttranches;  7,  seventh  or 
false  (unsealfii)  Inntrilu-iinal  vi*in :  1'^  nns'-ale'l  M-Jn  lietween  llftli  and  sixtli 
Innffitudniat  veins;  li,  Immeral  tians\rrsH  vein;  ,^.  sniifinunitTary  Iransvefsc  v<-in  : 
77!,  middle  transMM'se  vein;  yt,  posterior  transverse  \ein;  -1,  costal  rolls:  7i,  snli- 
eostal  cells  :  ( '.  mariJinal  cell:  /),  anterior  fork  cell  or  first  sui'iiiarLnual  cell ;  E, 
second  submarLnnal  coll;  F.  first  posterior  cell:  G.  hinder  folk  or  sei-ond  pos- 
teriorcell;  7/,  third  |io,sterior  cell :  J,  first  basal  cell ;  J,  second  ba.sal  cell ;  K, 
anal  cell ;  L,  a.xillary  cell :  3/,  spurius  cell. 


mandibles  and  maxilla?  appear  to  cut  a  passage  through 
the  skin  by  the  thrust  of  the  head  and  the  labrum  is 
forced  into  the  opening  thus  made,  while  the  flexible 
liibium  holds  together  and  directs  the  other  parts,  its  stem 
being  loojied  down  out  of  the  way  as  the  latter  proceeds 
deeiicr  and  deeper  into  the  skin. 
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TIr'  course  taken  by  the  spores  of  the  malarial  [larasite 
in  reaching  the  new  host  can  be  reasonably  set  down 
about  as  outlined   above;    with  the  embryonic  tilarix, 


Fig.  3369.— Ci(!e,rj)i(H9f  lis.    Female  above,  male  below.    Enlarged. 
(After  Howard,  Bull.  United  States  Dep.  Ag.) 

however,  the  case  is  different  and  much  less  satisfac- 
torily explained.  These  worms  are  known  to  bore  their 
way  out  from  the  stomach  of  the  mostiuito  into  the  mus- 
cles and  thence  through  the  connective  tissue  and  lymph 
spaces  through  which  they  penetrate,  even  into  the  labium 
which  possesses  a  considerable  amount  of  suitable  tissue. 
Here,  in  the  opinion  of  Grassi,  thej'  produce  swelling,  and 
when  the  organ  is  sharply  bent  in  biting  the  delicate  cov- 
ering is  ruptured  and  the  \\'orms  are  set  free,  to  fintl  their 
way  along  the  mouth  parts  and  into  tlie  tissvies  of  the 
new  host.  Bancroft  maintains  that  the  embry<is  <if  Filaria 
immitis  always  escape  at  the  extreme  ti])  of  the  laliium 
as  if  a  natural  orifice  existed  there.  On  the  other  band, 
the  investigations  of  Kellogg  in  Samoa  seem  to  show 
that  the  embryos  of  FiUiria  Bancrofti  (=  F.  siingtiinis 
hominis)  a.re  liberated  from  mosquitoes  which  die  and  fall 
into  pools  of  water,  and  are  taken  up  by  the  natives  in 
drinking  from  these  pools. 

The  organism  which  produces  yellow  fever  has  not  yet 
been  discovered,  and  all  statements  regarding  the  precise 
mode  of  introduction  into  man  by  the  mosquito  are 
piu-ely  conjecture.  The  interval  of  twelve  days  or  more 
which,  according  to  the  investigations  of  the  Yellow 
Fever  Commission,  must  intervene  after  contamination 
Ix'fore  the  mosquito  can  carry  the  infection,  .shows 
clearly  that  the  organism  of  the  disease  is  not  merely  ad- 
herent to  the  mouth  parts  of  the  insect  but  enters  its 
bodv  and  undergoes  some  jiart  of  its  life  histoiy  within 
the  tissues,  at  the  termination  of  which  only  is  it  in  con- 
dition for  transference  to  a  new  human  host.  In  many 
ways  it  recalls  the  case  of  malarial  parasites  and  a  simi- 
lar method  of  transference  apiiears  probable. 

In  other  cases  in  which  the  mosquito  acts  as  a  supposed 
transmitter  of   diseased  germs,  the  occurrence   is  more 


probably  only  a  passive  carrying,  from  one  human  host 
to  another,  of  the  germs  which  chafiee  to  adhere  to  the 
mouth  parts.  The  case  cited  by  Giles  and  mentioned 
more  in  detail  below  seems  to  fall  into  this  class. 

Though  some  species  are  active  and  annoying  during 
the  day.  adult  mos(iuit(ies  are  generally  nueluinal  or  twi- 
light tl3"ers,  shunning  the  direct  ravs  of  the  sun,  uhicli 
they  cannot  endure  even  for  a  short  period.  They  hiber- 
nate in  warm,  dark  jilaees.  and  may  be  found  in  barns, 
cellars,  and  other  out-of-the-way  spots  during  the  winter. 
During  cool  days  in  sununer  they  do  not  feed,  and  their 
abundance  and  virulences  are  clearly  related  to  rainfall 
and  temperature.  The  natural  food  of  all  species  is 
probably  plant  juices,  and  the  male  with  rare  exceptions 
does  not  go  beyond  this.  Fcu' experimental  purposes  ba- 
nana or  dates  constitute  the  most  acceptable  food  articles. 
Even  to  the  female,  however,  a  meal  of  blood  does  not 
seem  to  be  essential  to  reiiroduction  in  spite  of  the  efforts 
made  to  obtain  it.  It  was  formerly  believed  that  a  fe- 
male mosqvnt(j.  after  having  had  a  single  meal  of  blood, 
laid  her  eggs  and  then  died.  Several  investigators  have 
recently  found  that  she  may  survive  and  bite  again  either 
before  or  after  oviposition.  It  is  this  occurrence  which 
inoculates  man  with  malaria  or  yellow  fever  germs  or 
filaria>. 

When  resting  all  mosquitoes  support  themselves  on 
four  legs,  the  last  two  being  held  waving  in  the  air:  but 
the  posture  of  the  bodj-  is  sufficiently  different  to  distin- 
guish most  forms  of  the  two  common  genera.  Oiile.v 
stands  with  a  noticeable  hump,  the  head  and  mouth 
parts  forming  a  decided  angle  with  the  thorax  and  abdo- 
men, wliich  moreover  droops,  while  in  Anopheles  these 
regions  form  a  single  straight  line  which  is  oblique  or 
even  vertical  to  the  surface  on  which  the  mosquito  is 
resting.  So  far  as  known,  this  characteristic  attitude  has 
but  a  single  exception  (Annphelcs  ciilicifacies  Giles),  a  spe- 
cies foreign  to  this  continent. 

/Jfr  History. — The  female  mosquitoes  always  deposit 
their  eggs  in  water,  and  while  the  precise  environment 
selected  by  each  species  is  usually  characteristic,  the  gen- 
eral statements  made  regarding  different  genera  are  often 
misleading.  On  the  otlier  hand,  eggs  and  larvaj  can  be 
found  and  distinguished  with  ease.  The  eggs  of  Colex 
are  dep(3sited  in  an  elongated  boat-shaped  mass  (1,  Fig. 
33T1)  about  the  size  and  color  of  a  caraway  seed.  These 
masses  float  on  the  surface  until  the  embryos  are  hatched. 
Anopheles'  eggs  are  deposited  singly  or  in  irregular  de- 
tached groups,  and  each  is  provided  with  a  floating  or- 
gan (7,  8,  9,  Fig.  3371)  of  air  chambers  to  keep  it  at  the 
surface.  The  eggs  of  Steyomyia  (6,  Fig.  3371)  are  also 
deposited   singly  and  jirovided  witii  a  floating  organ. 

According  to  Carroll,  Agramonte,  and  Lazear,  they 
maj'  be  held  dr\'  for  a  month  and  yet  develop  when 
brovight  into  water  again. 

The  larva;  of  all  mosquitoes,  familiarly  known  as 
"  wrigglers,"  float  at  the  surface  for  respiratory  purposes. 


FIG.  3370.— Mouth  Parts  of  Female  Mosquito,  diasrammatic.  n,  La- 
bruin  :  h,  mandible ;  c  labium  ;  k,  hvpopbarynx  ;  w,  maxilla :  x, 
maxillary  palp :  i/,  Imsal  joint  of  maxilla.  (Paired  organs  repre- 
sented by  left  member  only.)     (.After  Giles.) 

anti  if  they  leave  this  position  it  is  only  for  a  short  time. 
Those  of  Oulex  possess  a  very  large  head,  a  long  I'espi- 
ratory  siphon,  and  hang  bead  downward  at  a  considei-able 
angle  with  the  surface  (Fig.  3372).  Slcjomyio  lai'va'  as- 
sume neai-ly  the  same  position,  though  somewhat  more 
nearly  traiisverse  since  the  respiratory  tube  is  shorter. 
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Tlie  position  assumed  by  Anopheles  larva?,  however,  is 
strilvingly  horizontal  (Fig.  3373)  aud  close  to  the  surface. 
Tliese  larvaj  have  a  small  head,  no  siphon,  and  tlie  respi- 
ratory orifices  are  almost  level  with  the  back.     The  head, 
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Fig.  3371. 
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Kl^its.    1.  y.sp  mass  of  Citler  seen  from  above;  2.  same  from  the  side 
3.  separate  filler  eiri/s :  4,  ejjfrs  of  Piniiiplitrs  (after  Ifaniels)  :  5,  (i,  eggs 
ill  (after  ■llieiiliiilili  :  7.  Kicup  of  Aiiopheh's  eggs  Ifnatiiig  ;  k. '.i,  isolated  eggs  of 
iiKii  H(i;>(  iiiii.-'  to  sliow  Uoatiug  organ.     X  30.     (After  Nutlall.) 
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which  is  held  barely  below  the  surface,  has  been  turned 
on  the  neck  through  a  half-circle  so  that  its  lower  aspect 
looks  upward  as  it  feeds  on  the  lloating  debris.  The  pupse 
(Fig.  3374,  A  and  B)  are  also  different  for  the  different 
genera.  In  all,  hoAvever,  they  float  at  the  surface,  taking 
no  food  but  obtaining  air  through  a  curious  auriculate  re- 
spiratory siphon,  until  ready  for  the  emergence  of  the 
perfect  insect,  which  occurs  through  the  back  of  the  pu- 
pal thorax  :  the  pupri  skia  floats  at  the  surface  as  a  rest 
for  the  adult  before  the  latter  starts  on  its  initial  flight. 
The  jirocess  of  breeding  is  retarded  by  colder  weather, 
and  the  larvre  may  even  be  frozen  in  masses  of  ice,  and 
yet  after  thawing  out  regain  their  activity.  Many, 
doubtless,  regulari3'  pass  the  winter  in  this  way  in  higher 
latitudes. 

Diseases  Transmitted  ht/  Mmqnitoes. — There  no  longer 
exists  a  reasonable  doubt  that  malarial  disease  is  trans- 
mitted by  the  agency  of  mosquitoes.  The  painstaking 
elucidation  of  the  life  cycle  of  the  hajmatozoa  of  malaria 
has  demonstrated  the  existence  of  a  sexual  phase  in  the 
life  history  which  takes  place  in  the  body  of  the  mosquito 
and  alternates  with  asexual  generation  found  in  human 
blood.  (For  further  detail  on  the  life  histoiy  of  this  organ- 
ism and  its  relation  to  the  disease  see  article  on  Plasmo- 
dill  III  iiiiiliiriii).  When  jNIanson  \\M\iivmm\y(;r  ai  AnoplieUs, 
which  had  bitten  a  patient  sullering  from,  tertian  ague  in 
Italy,  brought  to  England  and  there  permitted  them  to 
bite  two  healthy  students,  who  at  a  suitable  time  there- 
after came  down  with  malarial  fever  and  showed  the 
characteristic  parasites  of  tertian  ague  in  the  blood,  all 
objection  to  the  possibility  of  this  method  of  transmis- 
sion of  the  disease  was  eliminated.  Tims  far  no  one  has 
been  able  to  find  any  other  method  of  transference  save 
by  operative  interference.'and  to  .iudge  from  the  life  his- 
tory of  other  parasites  whicli  manifest  alternatitm  of  gen- 
erations in  different  hosts  no  other  method  is  at  all 
jjrobaljle,  as  Giles  lias  so  forcibly  and  logically  demon- 
strated. It  would,  however,  be  htizardous  to  maintain 
that  the  asexual  generation,  even  of  the  so-called  human 
malarial  parasites,  may  not  be  found  also  in  other  verte- 


brates.  The  immediate  and  abundant  appearance  of  mal- 
aria among  travellers  in  regions  which  have  been  depopu- 
lated or  in  which  man  is  at  best  very  rare,  points  indeed 
to  the  existence  of  another  host  for  the  asexual  gen- 
eration. On  the  other  hand  the 
__,^_^^  sexual  generation  is  known  to  iu- 

Qv~^'^     ^         habit  only  mosquitoes  of  the  genus 
^■^^  Anopheles,  and   experiments  to  in- 

■Kj  ^^  feet  various  species  of  Cnle-r  and  of 

other  genera  have  thus  far  proved 
futile.  All  data  thus  far  obtained 
show  not  only  that,  given  Anopheles, 
the  possibility  of  malaria  exists,  de- 
pendent to  some  extent  no  doubt 
upon  other  factors,  but  also  that 
"no  Aiiojjheles,  no  malaria"  is 
equally  certain. 

The  relation  of  the  mosquito  to 
elephantiasis  (17.  r.)  and  filariasis 
(see  Nematoda)  has  been  equally 
deflnitely  established.  Here  the 
mosquito  draws  the  embryo  worms, 
still  surrounded  b}'  a  delicate  em- 
bryonic membrane,  with  the  blood 
into  its  stomach.  The  embryos 
bore  their  way  thence  into  the  mus- 
cles and  after  a  brief  stay  wander 
out  into  the  labium.  As  in  malaria 
and  yellow  fever,  there  is  here  also 
a  stage  of  incubation,  but  unlike 
the  former  it  is  not  a  period  of  re- 
])roduction  for  the  parasites  but 
merely  for  the  growth  of  the  larva; 
which  are  ready  to  be  transferred 
to  the  human  host  when  the  mos- 
quito has  digested  its  first  meal  and 
is  ready  for  the  second.  In  this 
case  certain  species  both  of  Ciilex 
and  of  Anopheles  have  been  shown  to  afford  proper  en- 
vironment for  the  development  of  the  j'oung  worms. 

The  recent  brilliant  discoveries  of  the  Yellow  Fever 
Commission  have  demonstrated  that  the  mosquito  serves 
as  the  intermediate  host  for  the  parasite  of  yellow  fever, 
and  that  this  parasite  is  transmitted  after  an  interval  of 
approximately  twelve  days  to  non-immune  individuals 
by  a  mosquito  that  has  fed  on  the  blood  of  a  yellow- 
fever  patient.  It  is  the  more  striking  that  this  mode  of 
propagation  has  been  definitely  determined  since  the 
specific  cause  of  the  disease  is  as  yet  undiscovered.     The 


Fig.  S372.—Culex  pnngens.    Larva  in  lireathing  position  at  surface 
of  water.     (After  Howard,  Bull.  United  States  Dep.  Ag.) 

mosiiuito  responsible  for  the  transmission  of  yellow  fever 
is  i>te(ioniiiia  fiiseieitii,  althougli  in  all  probability  the  cul- 
jiability  is  shared  by  other  species  of  the  genus,  if  not  bj' 
other  genera. 
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Recently  Blanchard  lias  summarized  forcibly  argu- 
ments to  show  that  leprosy  also  is  transmitted  by  nros- 
quitoes.  An  ailment  exclusively  luunan,  caused  by  a 
bacillus  which  grows  only  so  far  as  known  in  human  tis- 
sue and  which  cannot  be  transmitted  bv  mere  contact,  the 


FIG.  337.3. — Anopheles  maniUpcmiis  Meiff.  Larva  showing  breath- 
ing position  at  surface  of  water.  (After  Howard,  Bull.  United 
States  Dep.  Ag.) 

intervention  of  a  biting  insect  appears  indispensable  that 
the  fiacilli  may  be  brought  into  a  favorable  environment. 

That  the  role  is  assumed  by  the  mosquito  rests  only  on 
conjectural  and  yet  very  probable  grounds. 

It  has  also  been  conjectured  that  tubercle  bacilli  are 
transmitted  by  mosquitoes,  without  positive  evidence 
having  been  "found  for  the  view.  While  such  uncon- 
lirmed  suppositions  must  be  regarded  with  suspicion,  it 
is  certain  that  in  some  instances  bacteria  are  transmitted 
by  mosquitoes.  This  is  clearly  shown  by  the  oliserva- 
tions  of  Giles  on  natives  of  India  who  liad  "applied  for 
treatment  on  account  of  their  faces  being  so  swollen  that 
they  could  scarcely  open  their  eyes,  and  the  fact  that  such 
cases  are  specially  apt  to  occur  among  patients  lying  in 
a  surgical  ward  makes  it  probable  that  the  unusual  etfect 
of  the  bites  in  such  cases  is  due  to  the  mosquitoes  liaving 
indulged  in  a  previous  feed  from  some  wound  secretion." 

In  this  connection  mention  should  be  made  of  the  an- 
noyance caused  bj-  mosquitoes,  of  the  irritation  due  to 
their  bites,  ver}'  noticeable  in  some  persons,  and  of  the 
limitation  which  these  disturbances  put  upon  the  enjoy- 
ment and  full  utilization  of  the  opportunities  for  invigor- 
ating outdoor  existence  which  the  warmer  jiart  (ff  the 
year  affords  and  the  health  of  every  individual  demands. 
While  trivial  perhaps  in  the  individual  instance,  it 
amounts  in  sum  total  to  so  much  that  for  its  remedy 
aliine  the  severest  measui'es  agaiust  these  pests 
shiiuld  be  advocated.  When  the  lo.ss  of  lite  and 
economic  disturbance  jiroduced  by  yellow  fever, 
and  the  still  more  serious  Init  less  striking  since 
prolonged  effects  of  malaria  are  taken  into  con- 
sidei-ation,  abundant  reason  exists  for  the  imme- 
diate action  of  civilized  communities  to  abate 
the  mosquito  nuisance.  It  must  also  be  borne 
in  mind  that  the  casual  iuti-oduction  of  a  case  of 
malaria,  yellow  fever,  or  elephantiasis  into  an 
otherwise  healthy  region  gives  conditions  which 
may  lead  to  the  spread  of  the  malady,  if  the 
place  happens  to  be  infested  with  the  proper 
mos(|uito. 

IHspersal  of  Moiqrdtoes. — The  agency  of  mos- 
quitoes in  transmitting  disease  necessitates  a 
considei-atiou  of  the  means  which  bi-ing  about 
the  dispersal  of  the  insects.  In  general,  mos- 
quitoes are  home  bred;  and  while  this  is  true  of 
Cukx  it  is  even  more  characteristic  of  Anopheles. 
Ross  was  able  to  find  no  case  in  which  the  dis- 
tance from  the  infected  house  to  the  breeding-ground  of 
this  species  was  greater  than  one  hundred  and  fifty  yards. 
Steriomyia  is  said  by  Gorgas  to  be  a  very  domestic  mos- 
quito, '.seldom  leaving  the  immediate  neighborhood  of 
the  ])lace  of  its  birth.'  The  cause  of  a  mosquito  plague 
is  then  strictly  local,  although  Smith  thinks  that  swarms 


of  tlie  salt-water  mosquito,  Culex  soUcitans,  ma}'  be  car- 
ried twentj-  or  even  forty  miles  by  a  favorable  wind.  In 
most  cases,  however,  it  is  clear  that  natural  agents  do 
not  disperse  them  so  widely.  Howard  has  given  numer- 
ous cases  of  their  intioduction  into  new  regions  by 
railway  trains,  and  Grassi  furnishes  equally  good  evi- 
dence of  their  transportation  by  stage  coaches. 

Some  observations  have  been  made  on  the  role  of  ves- 
sels in  carrying  mosquitoes  from  port  to  port.  The  in- 
sects probably  are  trausjiorted  long  distances  in  sheltered 
parts  of  the  vessels  and  will  breed  in  water  barrels,  and 
perhaps  even  in  bilge  water,  iluriug  a  voyage,  thus  fur- 
nishing a  constant  supply  of  adults.  The  emergence  of 
mosipntoes  from  concealment  on  board  ship  would  serve 
to  explain  the  sudden  outbreak  of  yellow  fever  at  con- 
siderable intervals  after  leaving  port.  Ships  coming 
into  harbor  have  I'ccorded  swarms  of  mos(juitoes  car- 
ried out  ten  or  even  twenty  miles  by  gentle  off-shore 
winds.  In  this  way  vessels  anchored  at  a  considerable 
distance  from  infected  ports,  or  even  passing  them  with- 
out having  had  any  direct  communication,  are  subject 
to  contamination  with  diseases  transmitted  by  mos- 
quitoes. 

PiiOPHVLAXis. — In  view  of  the  part  played  by  the 
mosquito  in  the  transmission  of  disease,  it  is  fitting  to  in- 
quire in  the  next  place  what  means  are  available  for  the 
correction  of  the  evil,  A  number  of  methods  have  been 
suggested  which  differ  somewhat  in  applicability  and 
efficacy,  but  all  of  which  are  valuable  in  certain  cases. 
First  may  be  mentioned  the  protection  of  individuals 
against  the  bite  of  the  mosquito.  This  is  accomplished 
by  means  of  protecting  the  house  with  screens  of  mos- 
quito netting  or  line  wire  gauze  in  both  doors  and  win- 
dows, or  by  screening  beds  with  curtains  of  fine  gauze, 
which  completely  shield  the  sleeper  from  the  attack  of 
the  insect.  In  the  case  of  persons  engaged  in  outdoor 
employment  it  is  necessary  also  to  adopt  some  type  of 
protection  for  the  exposed  parts  of  the  body,  such  as 
wearing  gloves  on  the  hands  and  hoods  or  veils  of  net- 
ting over  the  face  and  neck. 

The  results  of  this  practice  are,  that  those  in  good 
health  are  not  infected  with  the  parasites  carried  by  the 
mosquito,  and  on  the  other  hand  that  sulTerers  fi-om  the 
disease  do  not  give  infection  to  the  mosquitoes  of  the 
neighborhood.  In  the  latter  case  it  is  imperative  that 
such  should  not  become  sources  of  infection  for  the  en- 
tire neighborhood,  and  the  spread  of  the  infection  may 
be  prevented  by  timely  and  perfect  protection  of  the  in- 
valid from  the" attacks  of  mosquitoes.  It  is  reasonable 
to  require  that  all  cases  of  malaria,  as  well  as  yellow 
fever  and  other  infectious  diseases,  should  be  reported  to 


Fig.   3374.— Pupae   of  A,  Oulex  pungens.      B.   Anopheles  macttlipcnnis. 
(After  Howard.) 


the  public  health  officer  and  that  the  isolation  of  the  pa- 
tient fi-om  mosquitoes  be  rigorously  carried  out,  for  other- 
wise the  introduction  of  a  single  case  may  be  the  source 
of  infection  for  an  entire  neighborhood.  This  has  re- 
peatetUy  been  seen  within  recent  times,  as  when,  b.y  the 
return  of  soldiers  from  the  Spanish  war,  a  previously  uuin- 
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fected  neighborhood  has  been  nifortpd  with  a  veritable 
epidemic  of  malaria. 

This  inethod  has  been  successfully  employed  among 
the  railroad  operatives  in  Italy  by  (.^elli  and  Grassi  with 
results  so  pronounced  that  the  latter  has  proclaimed  tlie 
possibility  of  freeing  Italy  entirely  from  malaria  within 
a  short  time  and  making  the  most  dreaded  regions  into 
health  resorts.  Under  protection  from  mosquitoes,  house 
epidemics  of  malaria  ceased  and  convalescence  was  as 
easy  at  home  as  with  change  of  air.  Outside  of  the  pro- 
tected houses  hardly  a  person  escaped  the  disease;  within 
them  hardly  any  one  was  infected.  Such  mechanical 
]5rophylaxis  is  of  the  greatest  advantage,  particularly  to 
those  whose  eniploj'mcnt  compels  them  to  remain  in  a 
badly  infected  region.  But  it  is  after  all  a  temporary 
measure  and  unattainable  for  a  large  part  of  the  popula- 
tion of  the  world  and  under  the  conditions  of  tropical 
climates. 

As  protection  against  the  bite  of  the  mosquito,  use  has 
also  been  made  of  their  repugnance  to  strong  odors  with 
meagre  success.  The  essential  oils  of  lavender,  citronella, 
and  eucalyptus  are  etfeetive,  when  rubbed  on  the  skin,  in 
discouraging  the  attacks  of  mosquitoes;  but  the  greatest 
success  has  been  attained  with  the  fornuda:  castor  oil, 
3  i. ;  alcohol,  |  i. ;  oil  of  lavender,  3  i.  As  a  remedy  for 
the  irritating  effects  of  the  bites  ,so  noticeable  on  some 
persons,  glj'cerin,  alcohol,  and  indigo  have  been  recom- 
mended, but  in  my  experience  tincture  of  iodine  is  best 
where  the  location  of  the  l)ite  docs  not  inhibit  its  use,  and 
is  successfid  in  tlie  worst  cases. 

It  has  also  been  suggested  b}'  Koch  that  the  generous 
and  universal  use  of  quinine  would  destroy  the  malarial 
organisms  and  thus  do  away  with  tlie  disease.  It  may 
be  doubted  whether  even  under  governmental  support 
such  a  method  could  be  sufficiently  generally  applied,  in 
spite  of  the  prejudices  of  a  considei'able  part  of  the 
population,  in  temperate  regions  at  least,  even  to  ap- 
pro.ximate  the  cud  sought.  Tlie  use  of  quinine  will  al- 
ways be  in  favor  among  the  educated  part  of  the  popu- 
lation of  malarial  regions  and  with  travellers  who  are 
called  upon  to  penetrate  fever-ridden  territory.  Its  sale 
at  cost  under  government  authority  is  a  wise  measure 
for  the  sanitary  improvement  of  general  health  in  the 
tropical  colouies.  In  temiierate  regions  many  cases  of 
malaria  are  not  I'ecognized  as  such;  and  it  should  be 
noted,  moreover,  that  while  affecting  a  most  important 
element  of  the  niosiiuito  prnl)lem,  the  proposed  method 
does  not  offer  any  solution  for  the  other  factors  con- 
cerned. 

The  destruction  of  mosquitoes  in  the  adult  condition 
may  be  brought  about  by  various  means.  In  order  to 
control  yellow  fever  cffectuall}'  this  is  essential  as  well 
as  the  protection  of  the  si<'k  against  the  bites  of  the 
mosquitoes.  Most  convenient  of  all  is  the  burning 
of  pyrethrum  powder,  although  chlorine  gas,  formol 
vapor,  chloral,  and  sulphur  ma}'  be  used  with  success 
also.  The  natural  enemies  of  the  adult  mosquito  are 
not  rare,  but  it  seems  impracticable  to  hope  to  reduce 
noticeably  the  numbers  of  the  insect  bj'  the  multiplica- 
tion of  its  enemies. 

A  more  successful  point  of  attack  is  offered  by  the  im- 
mature larv;e  and  pup:c  together  w'ith  their  breeding 
places.  The  large  majority  of  the  latter  are  not  essential 
and  many  of  them  are  indeed  accidental  collections  of 
water,  so  that  the  most  radical  as  well  as  the  most  effect- 
ual treatment  of  the  subject  is  the  abolition  of  such  breed- 
ing places.  To  this  end  Ross  has  advocated  the  forma- 
tion of  mosquito  brigades  and  tlie  thorough  examination 
and  treatment  of  a  region.  This  consists  in  the  destruc- 
tion of  all  unnecessai-y  breeding  spots  and  the  regular 
treatment  of  necessary  bodies  of  water  so  that  tlie_v  may 
not  endanger  general  healtli  by  producing  swarms  of  the 
insect.  It  is  perfeelly  praeticalile  in  this  manner  to  re- 
move the  sources  of  the  infection  and  to  reduce  to  tlie 
minimum  limit  the  mosquitoes  in  any  locality,  since,  as 
lias  already  been  mentioned,  these  insects  are  home  bred 
and  are  rarely  found  at  any  considerable  distance  from 
their  breeding  places. 


For  a  work  of  this  character  there  are  necessary :  first, 
accurate  knowledge  regarding  the  location,  number,  and 
extent  of  the  breeding  places;  second,  capable  treatment 
of  the  smaller  localities  that  they  may  remain  free  of 
water  even  when  it  rains;  and  third,  a  scientific  plan  for 
handling  the  larger  water  areas  that  they  may  not  serve 
for  the  production  of  mosquitoes.  The  smaller  pools 
can  usually  be  filled  or  drained  by  deepening  the  outlet 
without  any  considerable  expense.  The  ease  and  effec- 
tiveness of  such  drainage  work  are  entirely  unappreciated, 
and  the  removal  of  a  few  small  pools  by  draining  or  fill- 
ing will  often  completelj-  abate  the  mosquito  nuisance  in 
a  given  locality.  Larger  bodies  of  water  require  the 
cleaning  away  of  marsh  plants  at  the  margin  and  the  in- 
troduction of  fish,  such  as  the  stickleback,  sunfish,  and 
goldfish,  which  are  natural  enemies  of  the  larva'.  A 
most  admirable  examjile  of  the  proper  method  for  the 
treatment  of  the  problem  is  given  in  the  report  on  plans 
for  the  extermination  of  mosquitoes  on  the  north  shore 
of  Long  Island. 

In  many  cases  the  most  useful  and  successful  method 
fertile  ilesliiutiou  of  larval  mosquitoes  is  tlie  use  of 
kerosene  which  has  been  advocated  by  Howard  and  has 
been  successfully  employed  in  many  cases.  The  kero- 
sene spreads  over  the  surface  and  forms  a  film  which 
smothers  tlie  larvic  and  pupae  and  catches  the  females  as 
the}'  come  to  deposit  eggs.  For  the  pelrolization  of  a 
poi}|  what  is  known  as  low-grade  fuel  oil  which  spreads 
ra]iiilly  and  evaporates  slowly  is  recommended  and  is 
best  applied  by  pouring  it  on  the  surface  of  the  water; 
spreading  the  oil  through  a  spraying  nozzle  is  less  eco- 
nomical. Water  treated  with  kerosene  once  a  fortnight 
should  be  perfectly  safe  and  the  oil  will  not  harm  other 
animals  than  the  aquatic  insect  larvne. 

The  destruction  of  the  mosquitoes  and  their  breeding 
idaces  has  attracted  much  attention  recently.  The  re- 
sponsibility of  the  individual  for  the  maintenance  of  his 
own  property  free  from  nuisance  is  thoroughly  recog- 
nized and  the  breeding  of  mosquitoes  will  soon  be  in- 
cluded as  a  nuisance  everywhere  as  it  has  been  in  several 
places,  notably  Havana,  of  which  Ross  speaks  with  ad- 
miration, commending  "the  straight-thinking  Americans 
who  quickly  fine  a  person  who  breeds  mosquitoes." 
That  campaigns  against  mosquitoes  are  not  only  reason- 
able but  eminently  successful  has  been  abundantly  proved 
by  work  in  many  localities  in  the  United  States  under  the 
direction  of  Howard  and  others,  by  the  work  of  Young 
in  Hong-Kong,  of  the  United  States  army  in  Culia,  and 
most  striking  of  all  by  the  campaign  of  Gorgas  in  Ha- 
vana. Within  ninety  days  after  the  adoption  of  regula- 
tions providing  for  the  effectual  isolation  of  the  sick  and 
for  the  destruction  of  all  mosquitoes  present  in  the  in- 
fected and  the  neighboring  houses  Havana  was  freed  from 
yellow  fever;  and  in  spite  of  repeated  introduction  of  the 
disease  from  without,  the  death  rate  from  yellow  fever, 
whiili  had  averaged  four  hundred  and  sixty-two  an- 
nually for  ten  years  previous,  was  reduced  to  a  total  of 
five  in  1901,  and  for  malaria  the  reduction  was  from 
about  three  hundred  and  fifty  in  1900  to  only  tweuty-si.x 
for  the  first  fcnir  mcmths  of  1903. 

liemilts. — Finally  it  is  proper  to  call  to  mind  the  effects 
which  will  be  produced  liy  the  extermination  of  the  mos- 
quito. These  evidently  depend  upon  the  character  (if  the 
diseases.  Yellow  fever  consists  of  a  single  illness  fol- 
lowed by  gi'cater  or  less  immunity  from  subsequent  at- 
tacks; consequently  the  extermination  of  the  mosquito 
will  bring  about  the  immediate  disappearance  of  the  dis- 
ease. Tills  has  been  the  ease  in  Havana.  Elephantiasis 
and  malaria,  however,  are  protracted  diseases.  The  para- 
sites remain  alive  for  years  after  the  time  of  introduction 
by  a  mosquito.  Elephantiasis  is  a  permanent  disease,  and 
in  malaria  relapses  occur  long  after  the  removal  of  the 
effecting  agent;  hence  after  the  disappearance  of  all  mcs- 
quitoes  in  a  locality  those  persons  who  were  previously 
infected  will  continue  to  suffer  from  these  two  dis- 
eases, so  that  not  much  change  may  be  found  within  a 
period  of  several  years.  And  yet  a  single  year's  work  in 
mosquito  extermination  in  Havana  reduced  the  mortality 
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from  malaria  in  that  cit}'  uinety-tbree  per  cent,  witliin 
eigliteen  months. 

lu  consideration  of  the  enormous  losses  which  Celli  sums 
up  for  a  single  couutr}'  in  the  positive  assertion  that "  mal- 
aria costs  Italy  annually  thousands  of  lives  and  incalcul- 
able treasure,"  and  in  view  of  the  even  greater  losses  of 
other  countries,  it  is  not  too  much  to  hope  that  extended 
action  may  soon  be  taken  through  governmental  agency 
for  the  correction  of  the  evil  by  the  eradication  of  the 
mosquito.  "  Uenry  B.  Ward. 
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